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EPA Preface 

EPA PREFACE TO OLIN MCINTOSH OU‐2 REMEDIAL GOAL OPTION REPORT

 
This preface presents the EPA perspective on the Remedial Goal Option Report for 
Olin McIntosh OU‐2, Revised July 6, 2012.  Though uncertainty remains in some 
areas, EPA believes that the results of the human health and ecological risk 
assessments adequately allow for the development of preliminary remedial goals 
(PRGs) for mercury, DDTR, and HCB.  
 
Olin calculated PRGs for mercury in sediment and soil using two different 
methodologies. The first methodology used site‐specific tissue and sediment data to 
define bioaccumulation relationships (BSAFs or BAFs) for mercury and DDTR in 
sediment and soil moving through the food chain into prey items utilized by the 
ecological receptors.  This methodology involves establishing a correlation between 
sediment and tissue concentrations, or deriving a simple ratio between tissue and 
sediment concentrations depending upon the available data. The resulting 
relationship is then used to identify the sediment/soil concentrations that result in a 
tissue concentration that triggers a risk to the receptor feeding on that tissue. The 
sediment or soil concentration that results in a tissue concentration that triggers 
risk (i.e. results in a dose exceeding the NOAEL toxicity reference value) to an 
upper‐trophic level receptor is then identified as the PRG for that receptor.  This is 
the traditional way that PRGs are derived for most contaminants based on food 
chain modeling results.  The second methodology Olin used to derive PRGs was the 
Spreadsheet Ecological Risk Assessment For Mercury (SERAFM) model, which was 
developed by EPA ORD. EPA recommended that Olin develop PRGs using both 
methodologies, and that the results from both would be considered in a weight of 
evidence approach to select clean‐up goals from the range of PRGs developed.  
 
In establishing BSAF or BAF relationships, EPA directed that only regression 
relationships with a correlation coefficient >0.70 should be considered, and that 
data sets with a correlation coefficient <0.70 should default to a simple ratio method 
to define the bioaccumulation relationship. EPA also recommended that the 
geometric mean between the NOAEL and LOAEL be used as the preferred risk level 
for PRG derivation.   
 
One of the main sources of uncertainty in the derivation of PRGs using the BAFs, 
BSAF, and ratio methods is how data are paired spatially and temporally. Sediment 
and fish data sets in OU‐2 span a number of years, and biota such as fish move 
around, therefore they do not get their exposure from any one location. Data must 
be averaged across appropriate spatial scales for the exposed organism.  
 
As mentioned in the preface to the ecological and human health risk assessments, 
uncertainty exists in the evaluation of belted kingfisher risk and the subsequent 
derivation of Toxicity Reference Values (TRVs) due to differences in preferred 
exposure parameters between Olin and EPA. The lowest BSAF‐based PRGs for 
mercury and DDTR in sediment are both based on protection of belted kingfisher 
using the EPA‐preferred exposure model. Mercury PRGs for all modeled species that 
have fish as part of their diet are shown in Table F‐3. DDTR BAF/BSAF‐derived PRGs  
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for all modeled species that have fish as part of their diet are shown in Table F‐4. As 
previously noted, EPA agreed to consider the entire range of PRGs for piscivorous 
receptors when choosing clean‐up goals. 
 
Table F‐3. BAF/BSAF‐derived Mercury PRGs For Piscivorous Birds in Olin OU‐2 
Receptor  Whole Body Forage 

Fish Mercury 
Concentration That 
Triggers Risk  

Sediment PRG Based on 
Geometric Mean of NOAEL 
and LOAEL 

Belted Kingfisher (EPA Model) 0.11 mg/kg 0.36 mg/kg 
Little Blue Heron  0.20 mg/kg 1.6 mg/kg 
Belted Kingfisher (Olin Model) 0.35 mg/kg 6.5 mg/kg 
Pied‐billed Grebe  0.58 mg/kg 25 mg/kg 
  Whole Body Predatory 

Fish Concentration 
That Triggers Risk 

Sediment PRG Based on 
Geometric Mean of NOAEL 
and LOAEL 

Great Blue Heron   0.43 mg/kg 1.7 mg/kg 
 
 Table F‐4. BAF/BSAF‐derived DDTR PRGs For Piscivorous Birds in Olin OU‐2 
Receptor  Whole Body Forage 

Fish DDTR 
Concentration That 
Triggers Risk  

Sediment PRG Based on 
Geometric Mean of NOAEL 
and LOAEL 

Belted Kingfisher (EPA Model) 0.47 mg/kg 0.33 mg/kg 
Little Blue Heron  0.71mg/kg 0.58 mg/kg 
Belted Kingfisher (Olin Model) 0.98 mg/kg 0.91 mg/kg 
Pied‐billed Grebe  0.78 mg/kg 0.66 mg/kg 
Great Blue Heron   1.52 mg/kg 1.7 mg/kg 
 
Derivation of PRGs using the same receptors in the SERAFM model yields higher 
PRGs than using the BAF/BSAF approach.  Many aspects of the SERAFM model are 
customizable to use site‐specific information and data. EPA and Olin held extensive 
discussions on appropriate data and parameters to use to make the model site 
specific, and reached agreement on those data and parameters prior to finalization 
of model results. One potential explanation for why the SERAFM model yielded 
higher PRGs is that the SERAFM model treats mercury bioaccumulation as a linear 
function, while the BSAF approach used a power curve function to define mercury 
bioaccumulation into fish. In the power curve, mercury bioaccumulations rates are 
higher at lower levels of mercury in sediment, and level off as mercury in sediment 
increases. The explanation for why mercury in sediment may not bioaccumulate in a 
linear fashion is that mercury bioaccumulation in aquatic systems is primarily a 
function of methylmercury production, and at higher levels of mercury in sediment, 
the amount of total mercury available is no longer the limiting factor in 
methylmercuy production.  EPA will consider the range of PRGs derived from the  
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different methodologies, and for the full range of receptors in selecting clean‐up 
goals for mercury and DDTR. The recommended risk‐based PRGs expected to 
provide protection of ecological receptors, and the basis for their selection, is shown 
in Table F‐5.  It is important to note that risk‐based PRGs for DDTR in sediment and 
flood plain soil are less than upgradient concentrations of DDTR at the BASF site.  
The concentrations of DDTR in sediment protective of piscivorous birds at the Olin 
McIntosh site are lower than those at the BASF (Ciba) site due to differences in 
habitat and species composition between the two areas. The Olin site has 
permanent ponded water that allows larger fish to be present that bioaccumulate 
more DDTR than the mosquito fish in ephemeral ponds at the Ciba site. Whether or 
not risk‐based PRGs at Olin OU‐2 can be achieved while potential upgradient 
sources remain in place is a risk management decision that will be addressed in the 
Record of Decision. 
 
Table F‐5. Recommended Risk‐based PRGs for Mercury, HCB, and DDTR 

Habitat 
Type/ 
Name 

Exposure 
Medium 

COC Protective 
Level 

Units Basis Assessment 
Endpoint 

 Sediment Mercury 1.6 to 10.7 mg/kg Lower end of range based on 
geometric mean of NOAEL 
and LOAEL PRGs for little 
blue heron derived using 

sediment to fish BSAF uptake 
model. Upper end of range 

based on NOAEL PRG 
derived from SERAFM 

mercury uptake model for 
little blue heron. 

Protection of 
piscivorous birds 
(little blue heron) 

HCB 7.6 mg/kg NOAEL Protection of 
piscivorous 

mammals (mink) 
DDTR 0.58 to 1.7 mg/kg Lower end of range based on 

geometric mean of NOAEL 
and LOAEL PRGs for little 
blue heron. Upper end of 

range based on geometric 
mean of NOAEL and LOAEL 
PRGs for great blue heron. 

Protection of 
piscivorous birds 
(little blue heron 
and great blue 

heron) 

Floodplain 
Soil 

Mercury 1.7 mg/kg NOAEL PRG based on 
ingestion of crawling insects 

and spiders 

Protection of 
terrestrial 

insectivorous 
birds 

DDTR 0.14 mg.kg Geometric mean of NOAEL 
and LOAEL PRGs for 

Carolina wren feeding on 
crawling insects and spiders 

Protection of 
terrestrial 

insectivorous 
birds 
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1.0 INTRODUCTION 

Olin Corporation (Olin) has prepared Remedial Investigation/Feasibility Study (RI/FS) Reports for its 

Mcintosh, Washington County, Alabama, Plant Site (site) under the oversight of the U.S. Enviromnental 

Protection Agency (USEPA). The site is an active chemical production facility, located approximately 

1 mile east-southeast of the town of Mcintosh, Washington County, Alabama (Figure 1-1). The site is 

listed on the National Priority List of the Comprehensive Environmental Response, Compensation, and 

Liability Act. Olin signed an Administrative Order of Consent, effective May 9, 1990, to satisfy the 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 Code of Federal 

Regulations [CFR] 300). The site consists of two operable units. Operable Unit 1 (OU-1) comprises the 

Olin property, except Operable Unit 2 (OU-2), and includes the manufacturing process areas. OU-2 

comprises the Olin Basin (Basin), Round Pond, surrounding wetlands on the Olin property, and the 

former wastewater ditch that discharged from the Basin from 1952 to 1974 (Figure 1-1). 

Numerous studies have been conducted at the site. The FS and implementation of the remedial action 

have been completed for OU-1 and are being monitored under the Resource Conservation and Recovery 

Act (RCRA). The revised RI Addendum and FS for OU-2 were submitted to USEPA in November 14, 

2011 and April 9, 2012, respectively. 

1.1 SITE DESCRIPTION AND BACKGROUND 

The Basin and Round Pond comprise approximately 76 and 4 acres, respectively. The Basin is located 

between a bluff to the west and the Tombigbee River (river) to the east. The bluff is approximately 20 to 

30 feet higher in elevation than the floodplain area near the Basin. The Basin and Round Pond are thought 

to be part of a former natural oxbow lying within the floodplain of the river. The wastewater ditch extends 

from OU-1 to the inlet channel. 

The primary constituent of concern (COC) at OU-2 is mercury, which best represents the extent of 

contamination in sediments and biota in the Basin and Round Pond. USEPA has also requested the 

evaluation of other COCs, including hexachlorobenzene (HCB) and the 2,4'- and 4,4'-isomers of 

dichlorodiphenyltrichloroethane (DDT), dichlorodiphenyldichloroethylene (DDE), and dichlorodiphenyl-

dichloroethane (DDD) (collectively, DDTR). The primary release mechanism for mercury and HCB to 

OU-2 was the discharge through the former wastewater ditch (Figure 1-1) from 1952 to 1974 

(Woodward-Clyde Consultants [WCC], 1993). Surface runoff and treated wastewater from the Plant were 

120036.05 1-1 
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not discharged to the Basin after 1974. The plant effluent and stormwater discharge are permitted and 

monitored under the National Pollutant Discharge Elimination System (NPDES). The current discharge is 

acceptable within NPDES limits. Manufacturing activities at the Olin Mcintosh Plant have not included 

DDTR. 

The primary release mechanism for DDTR is migration of sediments and soils containing DDTR from the 

BASF property (formerly Ciba-Geigy), located north of OU-2, where DDT was manufactured during the 

same timeframe as the mercury and HCB discharge. DDTR concentrations have historically been highest 

in the northern portion of OU-2 along the Olin-BASF property line. 

The Basin is enclosed by the enhanced sedimentation pilot project (ESPP). The ESPP includes a berm and 

gate system and an inlet channel that provides hydraulic connection between the Basin and the river. The 

primary purpose of this constructed system is to enhance the capture of sediment-laden floodwaters in the 

Basin and then hold the water and sediment to allow the sediment to be deposited within the Basin. A 

secondary purpose of the berm and gate system is to control water levels to reduce wind-driven 

resuspension of sediments. 

1.2 PURPOSE 

The purpose of this remedial goal option (RGO) document is to present preliminary remediation goals 

(PRGs) that have been developed for mercury, HCB, and DDTR in sediment and floodplain soils. 

1.3 STATUS 

This RGO document is a supplement to two other documents, which have been approved by USEPA: 

• Par t 1: Remedial Investigation Addendum and Enhanced Sedimentation Pilot 
Project Annual Report—Year Two Results (AMEC Enviromnent & Infrastructure, 
Inc. [AMEC], 2011a) 

• Par t 2: Updated Ecological Risk Assessment (ERA) (AMEC, 201 lb) 

These documents were submitted to USEPA on November 14, 2011, and included summaries of 

historical and current data, including surface water and sediment data collected in 2006, 2008, and 2009. 

These documents also include results of floodplain, insect, and vegetation samples collected in June 2010. 

120036.05 1-2 
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1.4 PRG CALCULATION METHODS 

PRGs for sediment were calculated using four methods: 

• Biota-sediment Accumulation Factor (BSAF). PRGs for mercury and DDTR were 
calculated using the BSAF method. The BSAF method is a four-step process. 
Average fish tissue concentrations were first graphed against average sediment 
concentrations based on the home ranges of various fish species. Site-specific 
regression equations relating the tissue concentrations to sediment concentrations 
were then developed using the graphs. The target fish tissue concentration was then 
determined by back calculation of the aquatic risk equations presented in the updated 
ERA (AMEC, 2011b). The target fish tissue concentration was entered into the site-
specific regression equation to obtain a corresponding target sediment concentration 
(PRG). The results of this analysis are presented in Section 2.0. 

• The Ratio Method. PRGs for mercury and DDTR were calculated by dividing the 
average fish tissue concentration by the average sediment concentration. Home 
ranges of the various fish species were not considered in the ratio method. This 
approach is a simplified description of bioaccumulation and assumes mercury and 
DDTR concentrations in fish increase without an upper bound as sediment 
concentrations increase. Results are presented in Section 2.0. 

• Direct Calculation of PRG. The PRG for HCB was estimated by direct reduction of 
sediment concentration in the forward risk calculation to achieve a hazard index (HI) 
equivalent to 1. The BSAF approach was not required for HCB since risk was driven 
by direct ingestion of abiotic media (i.e., sediment) and not through ingestion of prey 
items that may bioaccumulate HCB through the food chain. Results are presented in 
Section 2.0. 

• Spreadsheet-based Ecological Risk Assessment for the Fate of Mercury 
(SERAFM). SERAFM is a Microsoft® Excel model provided by USEPA that is used 
to estimate target mercury sediment concentrations for aquatic ecological receptors. 
Detailed discussion of the scenarios modeled under SERAFM and results are 
presented in Section 3.0. 

PRGs for floodplain soils were calculated using the following method: 

• Soil-to-invertebrate Bioaccumulation Factor (BAF). Invertebrate tissue 
concentrations were graphed against average floodplain soil concentrations (0- to 6-
inch-depth interval), and site-speciflc regression equations relating the tissue 
concentrations to surface soil concentrations were developed. The target invertebrate 
tissue concentration was then determined by back calculation of the terrestrial risk 
equations presented in the updated ERA (AMEC, 2011b). The target invertebrate 
tissue concentration was entered into the site-specific regression equation to obtain a 
corresponding target surface soil concentration (PRG). Detailed discussion of this 
method for PRG calculation is presented in Section 4.0. 
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• The Ratio Method. PRGs for mercury and DDTR were calculated by dividing the 
average invertebrate tissue concentration by the average floodplain soil 
concentration. Home ranges of the various invertebrate species were not considered 
in the ratio method. This approach is a simplified description of bioaccumulation and 
assumes mercury and DDTR concentrations in invertebrates increase without an 
upper bound as soil concentrations increase. Results are presented in Section 4.0. 

Cleanup goal recommendations are presented in Section 5.0. 
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2.0 ESTIMATION OF SEDIMENT PRGS 

2.1 METHODOLOGY 

Development of sediment PRGs associated with OU-2 was a multi-step process. The mercury and DDTR 

PRGs were developed using the BSAF method and the ratio method. The HCB PRG was developed by 

direct estimation of sediment concentration in the forward risk calculation to achieve an HI equivalent to 

1. This direct calculation method for the HCB PRG is appropriate because HCB had an unacceptable risk 

associated only with incidental ingestion of sediment. The BSAF and ratio methods are used when risk to 

ecological receptors is primarily associated with the ingestion offish. 

The BSAF method paired fish tissue samples with associated sediment samples for mercury and DDTR 

within a defined home range for each fish type (i.e., forage fish and predatory fish). These data pairs were 

plotted and regression analyses were performed to determine an empirical relationship between the two 

media. The BSAF relationship between fish tissue and sediment concentrations is illustrative of the 

bioaccumulation of mercury from sediments through the various levels of the food chain and into fish 

tissue. This empirical relationship was ultimately used to predict a sediment concentration that would 

reduce tissue concentrations in site ecological receptors to acceptable risk levels. 

The ratio method used a simplified approach to determine an empirical relationship between sediments 

and fish tissue. Fish tissue concentrations for the samples included in the RGO dataset (Section 2.3) were 

averaged to obtain a representative value in fish. Similarly, the sediment concentrations included in the 

RGO dataset were averaged to obtain a representative sediment value. The average fish tissue 

concentration (y) was divided by the average sediment value (x) to determine a ratio (R): 

R = y / X or y = Rx (Equation 1) 

The ratio describes the slope of a linear equation with a y-intercept of zero. This approach is a simplified 

description of bioaccumulation and assumes mercury and DDTR concentrations in fish increase without 

an upper bound as sediment concentrations increase. 

The following sections provide additional information on the data that were selected for analysis, the 

process of pairing the site data, the regression analyses, and the estimation of sediment PRGs. 
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2.2 SELECTION OF AQUATIC ECOLOGICAL RECEPTORS FOR SEDIMENT PRG 
DEVELOPMENT 

PRG development was designed to protect fish-eating birds that may forage in the Basin. USEPA 

proposed five receptors that were estimated to have current His greater than 1: mink, pied-billed grebe, 

great blue heron, little blue heron, and belted kingfisher. His were calculated for the five receptors using 

no observed adverse effect level (NOAEL) and lowest observed adverse effect level (LOAEL) toxicity 

reference values (TRVs) provided by USEPA (AMEC, 201 lb). 

USEPA proposed the mink as the receptor for the evaluation of risk to mammalian piscivores at OU-2. 

The results of the updated ERA (AMEC, 2011b) indicated that the mink had His greater than 1 from 

mercury and HCB. USEPA proposed the pied-billed grebe as the receptor for the evaluation of risk to 

insectivorous avian receptors at OU-2. The pied-billed grebe had His greater than 1 from methylmercury 

and DDTR. USEPA proposed three bird species for evaluating risk to avian piscivores at OU-2: the great 

blue heron, the little blue heron, and the belted kingfisher. These three receptors had His greater than 1 

from methylmercury and DDTR. The great blue heron, little blue heron, and belted kingfisher represent 

the range of exposures to avian piscivores at OU-2. Great blue herons feed higher up the food chain and 

more opportunistically than little blue herons. Great blue herons also feed on larger fish that are not 

typically consumed by the little blue heron or the belted kingfisher. The little blue heron and belted 

kingfisher typically feed on smaller prey items. The great blue heron and little blue heron are suitable 

surrogate species to represent exposure to other avian piscivores at OU-2. 

The belted kingfisher was selected as one of the representative species of piscivorous aquatic birds for 

quantification because this species is a year-round resident in Alabama. A range of exposure parameters 

fi"om scientific literature is available for the belted kingfisher. The belted kingfisher was evaluated using 

two exposure scenarios in the ERA to account for the range of exposure parameters and site conditions at 

OU-2 (AMEC, 201 lb). The first exposure scenario assumes that the belted kingfisher forages exclusively 

on forage fish obtained from the Basin and Round Pond. This assumption provides a highly conservative 

risk estimation that represents the maximum, or "worst-case," scenario. In the second exposure scenario, 

the dietary composition of the belted kingfisher is adjusted to reflect a more diverse diet that includes 

forage fish (51 percent), amphibians (25 percent), aquatic insects (19 percent), and crayfish (5 percent). 

This dietary makeup was obtained from the Wildlife Exposure Factors Handbook (USEPA, 1993) for 

belted kingfishers in a lake-type environment. The area use factor was also set to 0.5, representing a 

kingfisher that forages 50 percent of the time within OU-2 and 50 percent of the time outside OU-2. The 
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second exposure scenario represents a reasonable maximum exposure (RME) scenario for the belted 

kingfisher consistent with observed conditions at OU-2. Both scenarios were agreed to by USEPA, and 

are included in the RGO development for OU-2. 

2.3 ANALYTICAL DATASET 

The rationale for the data used in the PRG analysis for mercury, DDTR, and HCB is discussed in the 

following sections. 

2.3.1 Mercury 

Fish consumption by the pied-billed grebe, great blue heron, little blue heron, and belted kingfisher was 

determined to be one of the primary ecological risk drivers for mercury in the updated ERA (AMEC, 

2011b). The dietary composition of the great blue heron includes both larger predatory fish and smaller 

forage fish. The pied-billed grebe, little blue heron, and belted kingfisher feed predominantly on forage 

fish. Therefore, the final dataset for the PRG estimation was separated into two datasets: one for 

predatory fish (represented by largemouth bass) and one for forage fish (represented by mosquitofish, 

bluegill, and brook silversides). 

The dataset for mercury in predatory fish (Appendix A-1, Table A-1) includes the following: 

• Whole-body largemouth bass samples collected from the Basin and Round Pond in 
1994 and 2008 

• Whole-body largemouth bass (weighted value based on 2001 filet and offal data) 
reported in the OU2 RGO Support Sampling Report (URS Corporation [URS], 2002) 

• Whole-body largemouth bass samples collected in 1991 from BASF (formerly Ciba-
Geigy) Whole-body largemouth bass samples collected in 1994 from the Stimpson 
Wildlife Refuge (Lake Hatchetigbee; reference area) 

• Whole-body largemouth bass samples collected in 1994 from Tensaw Lake 
(reference area) 

• Whole-body largemouth bass samples collected in 1994 from Three Rivers Lake 
(reference area) 

• Basin sediment samples collected in 1991, 1994, 2001, and 2008 

• Sediments collected in 1991 from BASF (formerly Ciba-Geigy) 
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• Sediment samples collected from the reference areas: Stimpson Wildlife Refuge 
(1994), Tensaw Lake (1994), and Three Rivers Lake (1994) 

The dataset for mercury in forage fish (Appendix A-1, Table A-2) includes the following: 

• Whole-body mosquitofish collected from the Basin and Round Pond in 1994 and 
2001 

• Whole-body bluegill collected from the Basin and Round Pond in 2008 

• Whole-body silversides collected from the Basin and Round Pond in 2008 

• Whole-body mosquitofish collected from the reference area in 1994 

• Whole-body forage fish samples collected in 1994 from the Stimpson Wildlife 
Refuge (reference area) 

• Whole-body forage fish samples collected in 1994 from Tensaw Lake (reference 
area) 

• Whole-body forage fish collected in 1994 from Three Rivers Lake (reference area) 

• Basin sediment samples collected in 1991, 1994, 2001, and 2008 

• Sediment samples collected from the three reference areas: Stimpson Wildlife Refuge 
(1994), Tensaw Lake (1994), and Three Rivers Lake (1994) 

2.3.2 DDTR 

Consumption of aquatic insects and forage fish by the little blue heron, belted kingfisher, and pied-billed 

grebe is the primary ecological risk driver for DDTR. Aquatic insect and forage fish consumption was 

identified as the ecological risk driver for DDTR. The dietary composition of the little blue heron, belted 

kingfisher, and pied-billed grebe includes a substantial component of forage fish (represented by 

mosquitofish) and aquatic insects, as presented in the updated ERA (AMEC, 201 lb). The final dataset for 

DDTR (Appendix A-1, Table A-3) includes the following: 

• Whole-body mosquitofish collected from the Basin and Round Pond in 1994 and 
2001 

• Whole-body mosquitofish collected from the reference area (Lake Hatchetigbee) in 
1' 

Whole-body forage fish samples collected in 1994 from the Stimpson Wildlife 
Refuge (reference area) 

Whole-body forage fish samples collected in 1994 from Tensaw Lake (reference 
area) 
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• Whole-body forage fish collected in 1994 from Three Rivers Lake (reference area) 

• Individual and composite invertebrate samples collected from the OU-2 floodplain in 
2010 

• Basin sediment samples collected in 1991, 1994, and 2001 

• Sediment samples collected from the three reference areas: Stimpson Wildlife Refuge 
(1994), Tensaw Lake (1994), and Three Rivers Lake (1994) 

DDTR is a lipophilic compound. The reported fish tissue DDTR concentrations were lip id-normalized by 

dividing the reported DDTR concentrations by the fraction of lipids for each sample. Sediment DDTR 

concentrations were also normalized by dividing the reported DDTR concentrations by the average 

fraction of organic carbon (FOC) for the sediment samples. 

2.3.3 HCB 

HCB was identified as a COC in previous submittals of the ERA, with ecological risk stemming from 

ingestion of predatory fish. The predatory fish exposure point concentration (EPC) for HCB included in 

the updated ERA does not cause unacceptable risk to ecological receptors at OU-2 (AMEC, 2011b). 

Therefore, PRG analysis using the BSAF approach for this COC was unnecessary. HCB had unacceptable 

risk associated with incidental ingestion of sediments. A PRG for HCB was derived using an approach 

involving direct reduction in sediment concentration to achieve an HI of 1. 

2.4 DATA PAIRING USED IN THE BSAF APPROACH 

Paired observations in each dataset were made by matching fish samples either with collocated sediment 

samples or with sediment samples within a typical home range for each fish type. Data pairing offish and 

sediment samples is the first step in BSAF development. Guidance in calculating the BSAF recommends 

that sediment samples across a typical foraging range be collected and analyzed, and that the sediment 

samples should be representative of the organism's immediate life history (Burkhard, 2009). Thus, 

appropriate tissue and sediment sample pairs are collected within a narrow timeframe (i.e., the same 

year). The use of sediment and tissue data across multiple years includes a time lapse between the 

exposed tissue and the medium in which the tissue was exposed. Fish may have also lived in various areas 

of the Basin during different life stages (i.e., juvenile vs. adult). Inclusion of data across multiple years 

increases the uncertainty associated with the data pairing. The data pairings used for the PRG 

development were generally for sediment and fish tissue samples collected within the same year. The 
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exception to this procedure includes pairing of sediments collected in 1991 and 1994 with fish tissue 

samples collected in 1991 and 1994. USEPA requested the 1991 data be included with the 1994 data. This 

deviation in the general data pairing methodology was made because the coefficient of determination (R^) 

values obtained during linear regression analysis increased with inclusion of the older sediment data. The 

data pairings by Basin area and year are provided in Appendix A-2 and summarized below: 

• Pairing 1991 and 1994 sediment with fish collected in 1991 and 1994 
• Pairing 2001 sediments with fish collected in 2001 
• Pairing 2008 sediments with fish collected in 2008 

Analytical results for sediments within the foraging range of the organism were averaged in the data 

pairings to determine a representative concentration. Duplicate samples and multiple samples (up to six 

inches in depth) were averaged together in the data pairing process to obtain a representative 

concentration at a location. Sediment core samples in the 0 to 6 inch depth interval were treated as 

individual samples when averaging sediments at a location. Analytical results for fish tissue were 

averaged within a sample station if multiple samples were collected from a single location or area within 

the same year. 

2.4.1 Sediment Concentrations Paired with Fish Concentrations 

Sediment concentrations for mercury and DDTR were averaged based on fish home ranges. Predatory 

fish home ranges were assumed to encompass an entire quadrant of the Basin (i.e., northeast, northwest, 

southeast, and southwest) and the entire Round Pond. Surficial sediment samples collected within a single 

quadrant or area in a given year were averaged to calculate one representative concentration for that area. 

The individual fish samples for a given Basin quadrant or area and year were averaged to determine a 

representative tissue concentration for that Basin quadrant or area and year. Figure 2-0 shows the 

locations of the reference areas and Figures 2-1 to 2-3 shows the data pairings for predatory fish by year. 

One exception to this methodology was applied to the 1994 predatory fish sample results. The two 1994 

predatory fish sample locations along the western shore of the Basin were centrally located near the 

dividing line between the northwest and southwest quadrant (Figure 2-1). The northernmost predatory 

fish sample location (OLEO103-0694) was paired in the northwest quadrant. The southernmost predatory 

fish sample location (OLE0102-0694), although in the northwest quadrant, was paired in the southwest 

quadrant. Sample OLE0102-0694 was collected near the division line between north and south, and the 

home range of fish collected at this location likely extends into the southwest quadrant. The average 

sediment concentration was paired with the average fish concentration for the same quadrant or area and 
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year in this approach. The sample was included in both quadrants, if the sample location was on the 

dividing line between two quadrants, due to the uncertainty associated with the sample's exact location. 

Figures 2-1 through 2-3 illustrate the Basin quadrant groupings of sediment and predatory fish samples by 

year. Individual analytical results are provided in Appendix A-1, Table A-1. 

Forage fish home ranges were assumed to be a circle with a radius of 400 feet and centered on a sample 

station. This home range area is approximately 11.5 acres, which is greater than the average home range 

of a forage fish. This expanded home range was included for several reasons. The home range of a forage 

fish could be represented by various shapes arranged in multiple directions from the fish sample 

collection area. The 400-foot-radius circle was selected because it provided coverage in all directions and 

accounted for the uncertainty associated with the fish sample collection area in relation to the overall 

home range. All sediment data from Round Pond was paired with the forage fish data in Round Pond 

instead of using a 400-foot radius. This approach maximized the number of sediment samples associated 

with a given fish sample. Surficial sediment samples collected within the 400-foot radius, or along the 

boundary edge, were averaged to estimate a representative concentration for that area. Analytical results 

for fish tissue were averaged within a sample station if multiple samples were collected from a single 

location within the same year. Figures 2-4 through 2-6 illustrate the home ranges for forage fish and 

groupings of sediment and fish samples by year. Individual analytical results are provided in Appendix A-

1, Tables A-2 and A-3. Sediments in each reference area were averaged to generate one representative 

concentration for the reference sediments. The average sediment concentration was paired with the 

average fish concentration for each reference area to generate one data point for each reference area. The 

reference areas were limited to one data pairing so that the OU-2 BSAF analysis would be representative 

of conditions in OU-2, rather than areas outside OU-2. 

2.4.2 Methodology for Regression Analysis 

The use of average fish tissue concentrations in regression analysis is more appropriate than use of 

individual fish tissue concentrations because multiple samples are present within an established forage 

area. Fish may swim over a larger range for which a single sediment sample at a capture location may not 

be fully representative. Averaging of fish tissue is advantageous because it reflects sediment/fish 

interactions across the range of that fish (not at the capture point only). 

The number of subgroups and the resulting fit (R^) were carefully considered. Two paired data points 

assure an R^ of 1, but have little meaning. The pertinence of the regression equation increases as paired 
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data points are added. At least five paired data points are recommended for OU-2, including the reference 

areas. The five-point minimum for regression analysis is recommended based on several factors. Five 

points are considered to be: 

• Enough points to visually check a scatter plot for evidence of a linear or non-linear 
relationship between the independent and dependent variables 

• Enough points to visually check a scatter plot for evidence of outliers in x or y 

• Sufficient data to test for suspected outliers (Dixon's test requires at least three 
points, but power to discriminate outliers increases quickly with additional points 
[ProUCL, V4.0].) 

• Enough points to visually check a scatter plot for evidence of unequal variance in the 
dependent variable; e.g., increased scatter in y values as x values increase 

• Enough points to visually check a normal probability plot for normality of the 
dependent variable (y) 

• Sufficient data to test suspected non-normality of the dependent variable (Shapiro-
Wilk's W-test can be run with as few points as n = 3, but additional points greatly 
increase the power [Gilbert, 1987]) 

• Enough points to visually check a normal probability plot for normality of residuals 
(the difference between the predicted value and the measured value of the dependent 
variable [y]) 

• Appropriate for visual inspection of a data plot. (For example, if there are three 
discordant points on the data plot, it is impossible to determine which one of the three 
is the outlier. With four points, it becomes possible to identify the discordant point if 
the other points are well-behaved. With five points on a chart, one discordant point is 
generally apparent upon inspection.) 

• Sufficient data to test suspected non-normality of residuals 

• Appropriate to increase the power of non-zero slope significance, which markedly 
increases with number of points greater than three 

BSAFs were calculated to yield a Basin-wide PRG for DDTR and mercury. USEPA had suggested the 

potential of calculating BSAFs for different areas of OU-2. Available data for both chemicals were 

evaluated and determined to be limited if divided into subgroups by Basin area. Limitations inherent to 

the data pairings, when divided into subgroups, included the lack of availability of mercury data pairs for 

surficial sediment concentrations less than 20 mg/kg (the area of the graph that controls the PRG) and the 

small number of data pairs available in any given area (typically the number of data pairs was less than 

five for average fish by subgroup area for DDTR and mercury). When the dataset is subdivided by Basin 
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area, the resulting datasets are reduced in size, which would significantly reduce the power of results 

generated from the use of the smaller datasets. 

2.5 PRG ANALYSIS 

The mercury and DDTR data pairs were plotted in Microsoft® Excel format. Average sediment 

concentrations were plotted along the x axis, and the associated average fish concentrations were plotted 

along the y axis. A regression trend line, a R^ value, and a p-value were calculated by Excel and placed on 

each graph. The goal was to find a model equation with an R^ value greater than 0.7 and a p-value less 

than 0.05. Various forms of the regression relationship were evaluated because the exact form of the 

relationship between fish tissue and sediment concentrations was unknown. These forms include the 

linear and power regression models. 

The ratio method was also used to calculate mercury and DDTR PRGs to provide a range of sediment 

PRGs for each receptor. The ratio method is not dependent on R^ values or p-values, and has been used 

for PRG development when regression analysis does not indicate a strong correlation between the 

sediment and tissue data (as is indicated by R^ values less than 0.7 and p-values greater than 0.05). R^ 

values and p-values for the ratio method were not generated because the meaning of these two statistical 

terms for best fit lines is not equivalent to the meaning of these two terms for the ratio method. A 

discussion on these terms is provided in Appendix A-2 (Comparability of Statistical Parameters). 

Tables 2-1 through 2-3b summarize the results of the power and linear regression analysis, including the 

resulting R^ values, p-values, and regression equations, and the ratio method. Regression plots generated 

using the linear and power regression methods and ratio method are provided in Appendix A-1. 

Appendix A-3 presents the regression statistics, R^ values, and p-values for each linear and power curve. 

The regression with the highest R^ value (greater than 0.7) and acceptable p-value (less than 0.05) is 

identified for each relationship in the sections below. 

2.5.1 PRG Analysis in Forage Fish 

2.5.1.1 Mercury 

The paired data, when plotted in Excel (Figure A-2a), showed an increasing trend at sediment 

concentrations below approximately 45 mg/kg, followed by a linear pattern with no significant slope at 

sediment concentrations greater than 45 mg/kg. This overall pattern shows bioaccumulation occurring at 
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sediment levels at or below 45 mg/kg with ecological systems reaching a state of equilibrium at mercury 

concentrations greater than 45 mg/kg. A segmented regression approach (i.e., separate regressions 

performed in two regions) was performed for the mercury data pairs for forage fish and predatory fish. 

The segmented regression approach may be applied when there is a defined shift in available data (Ryan, 

et al., 2007). A segmented regression plot is shown in Figure A-2b in Appendix A-2. Data pairs with 

sediment mercury concentrations greater than 45 mg/kg generate a relatively flat line with a slope not 

statistically different than zero, indicating an asymptotic condition or a plateau. Paired sediment data 

below 45 mg/kg for mercury were the focus of the regression analyses. Regression equations generated 

from this subset of data were used in the PRG development of mercury. Inclusion of the sediment data 

greater than 45 mg/kg would distort the regression equations for the area from 0-45 mg/kg and R^ values 

would be less representative of bioaccumulation within the range of potential PRGs for OU-2. Multiple 

power and linear regression equations were generated for mercury in forage fish at sediment 

concentrations below 45 mg/kg using paired data for all species combined and by fish species. Each 

regression equation was analyzed with the inclusion of all three reference data points. Table 2-2a 

summarizes the R^ values and p-values resulting from these scenarios, and Figures A-5a and A-5c in 

Appendix A-1 provide the regression plots for forage fish. Appendix A-3 presents the regression 

statistics, R^ values, and p-values for each forage fish linear trend and power curve plotted in Figures A-

5a and A-5c. 

Table 2-2b summarizes the calculation of the tissue to sediment ratio for mercury, and Figure A-5b shows 

a graphical representation of the mercury ratio for OU-2. Only data pairs for sediment below 45 mg/kg of 

mercury were included in the ratio method for the reasons discussed above. 

The R^ values and p-values generated from the power and linear regression analyses achieved the USEPA 

goals of 0.7 and less than 0.05, respectively, and were considered in the PRG development for mercury. 

The ratio method was not carried forward in the PRG development for mercury because the power and 

linear models met the USEPA goals. The results of the power regression analyses indicate that 

bioaccumulation occurs to a larger degree in silversides and bluegills than in mosquitofish. The 

regression with the highest R^ and acceptable p-value is the linear trend line for the mosquitofish (R^ of 

0.96 and p-value of 0.00008). Combining the species into one dataset provided a regression trend line 

between the three species. The combined dataset included 12 paired data points and yielded the R^ value 

of 0.87 for the power regression with a p-value of 0.0000004, which met the USEPA goal of a R^ value 

greater than 0.7, and acceptable p-values less than 0.05. The combined dataset is more representative of 

the foraging habits of the little blue heron and belted kingfisher, which select fish prey by size, not 
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species. The regression lines for the combined dataset are also representative of a more robust dataset, as 

demonstrated by the lower p-value, than the species-specific regression lines. 

2.5.1.2 DDTR 

Multiple regression models were also generated for DDTR in forage fish. DDTR data were available 

only for mosquitofish; therefore, separate species-specific curves were not generated like those for 

mercury. Separate regression analyses were conducted for DDTR in forage fish using normalized and 

non-normalized data. Normalization of the fish tissue data included dividing each fish tissue 

concentration by the associated sample's lipid fraction. The average normalized sediment concentration 

was calculated by dividing the average sediment concentrations by the average FOC of those sediment 

samples. Plots of the normalized and non-normalized data pairs are provided in Appendix A-1, Figures A-

3a and A-3b. A distinct break in data trends was not observed at a threshold level as it was in mercury; 

therefore, all available DDTR data pairs were used in the regression analysis. Each regression line was 

generated with the inclusion of the three reference data points. Table 2-3a summarizes R^ values and p-

values resulting from the normalized and non-normalized scenarios, and Appendix A-1 (Figures A-6a and 

A-6c) provide the DDTR regression plots for forage fish. Table 2-3b summarizes the calculation of the 

tissue to sediment ratio for DDTR, and Figure A-6b shows a graphical representation of the DDTR ratio 

for OU-2. Appendix A-3 presents the regression statistics, R^ values, and p-values for each forage fish 

linear trend and power curve plotted in Figures A-6a and A-6c. 

Normalization of the data resulted in higher R^ values and lower p-values than use of the non-normalized 

data. The power curve generated from the normalized data was the only DDTR regression equation that 

met the USEPA R^ goal of 0.7 with a R^ of 0.78 and an acceptable p-value of 0.0001. The power 

equation using normalized data was the only model included in the DDTR PRG development. The linear 

model and the non-normalized data model did not meet the USEPA R^ goal of 0.7. The ratio method was 

not carried forward in the PRG development for DDTR because the power model met the USEPA goals. 

The use of a regression equation for normalized DDTR requires that fish data be normalized using the 

average lipid fraction for all samples, and the resulting sediment concentrations be de-normalized. De-

normalization of sediments was accomplished by multiplying the normalized sediment concentration by 

the average FOC of all samples. The average fraction of lipids in fish (0.037) and the average FOC in 

sediments (0.055) were estimated from individual results presented in Appendix A-1 (Table A-3). 
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2.5.2 Regression Analysis in Predatory Fish 

2.5.2.1 Mercury 

The paired data, when plotted in Excel (Figure A-la), showed a similar trend as forage fish (i.e., an 

increasing trend at sediment concentrations below approximately 45 mg/kg; a linear pattern with no 

significant slope at sediment concentrations greater than 45 mg/kg). This overall pattern shows 

bioaccumulation in predatory fish is also occurring at sediment levels at or below 45 mg/kg with 

ecological systems reaching a state of equilibrium or plateau at mercury concentrations greater than 45 

mg/kg in sediment. A segmented regression approach was performed for the mercury data pairs for 

predatory fish. A segmented regression plot is shown in Figure A-lb in Appendix A-1. Data pairs with 

sediment mercury concentrations greater than 45 mg/kg generate a relatively flat line with a slope not 

statistically different than zero indicating an asymptotic condition or a plateau. Paired sediment data 

below 45 mg/kg for mercury were the focus of the regression analyses, and the regression equations 

generated from this subset of data were used in the PRG development of mercury. Multiple regression 

lines were generated for mercury in predatory fish by using paired data for all years combined and by 

sorting out data pairs by year (1991/1994, 2001, and 2008). Each scenario was analyzed with the 

inclusion of the five reference data pairs. Table 2-1 summarizes the R^ values and p-values resulting from 

these scenarios, and Figures A-4a and A-4c in Appendix A-1, provides the regression plots for predatory 

fish. Figure A-4b shows a graphical representation of the mercury ratio for OU-2. Appendix A-3 

presents the regression statistics, R^ values, and p-values for each predatory fish linear trend and power 

curve plotted in Figures A-4a and A-4c. 

The R^ values and p-values for the power and linear regression analyses across all data groupings met the 

USEPA goals of a R^ value greater than 0.7 and p-values less than 0.05. Therefore, each linear and power 

regression equation generated was included in the PRG development for mercury. The ratio method was 

not carried forward in the PRG development for mercury because the power and linear models met the 

USEPA goals. The linear regression analysis with the 2008 dataset provided the highest R^ value (0.94) 

with an acceptable p-value of 0.00008. The R^ value for the 1991/1994, 2001, and 2008 combined 

dataset using power regression analysis was 0.85 with acceptable p-value of 0.000002. The regression 

lines for the combined dataset are representative of a more robust dataset, as demonstrated by the lower p-

value, than the year-specific regression lines. 
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2.6 PRG ESTIMATES - BSAF METHOD 

Sediment PRGs were estimated once model equations were generated to correlate site sediment 

concentrations with fish tissue concentrations. The first step in this process was to determine an 

acceptable COC level that did not pose an unacceptable risk to aquatic ecological receptors at OU-2. 

Acceptable methylmercury and DDTR fish tissue concentrations were estimated by back calculating from 

risk equations presented in the updated ERA, in which the HI was set to 1. Back calculation of the 

NOAEL and LOAEL risk equations was performed to identify a range of target tissue concentrations. 

The geometric mean tissue concentration between the NOAEL and LOAEL range was selected as the 

target tissue concentration for PRG development. 

The methylmercury concentration was assumed to conservatively reflect 100 percent of the total mercury 

in fish, and the target methylmercury concentration was assumed to also be the target total mercury 

concentration. The risk to ecological receptors from DDTR was attributed to fish and aquatic insects in 

the updated ERA (AMEC, 201 lb). The aquatic insect dietary component for DDTR was assumed to be 

the 95 percent upper confidence limit (UCL) of the invertebrate data collected in 2010 and back 

calculation of risk equations was perfomied to identify target fish tissue concentrations. The 2010 

invertebrate data includes emergent aquatic insects and were used as a representative concentration for 

aquatic insects in the back calculation of risk equations. The use of the 95 percent UCL for the 

invertebrate portion of diet for the selected aquatic receptors focuses the PRG development on the fish 

consumption pathway. Acceptable HCB concentrations in sediment were estimated by back calculating 

the NOAEL and LOAEL risk equations, in which the HI was set to 1, and determining the geometric 

mean sediment concentration between the two exposure scenarios. Summaries of the PRG concentrations 

that corresponded to a HI of 1 are presented for the five ecological receptors evaluated in Table 2-4. The 

NOAEL and LOAEL target predatory fish and target forage fish tissue concentrations, as shown on Table 

2-4, are the same for methylmercury because the NOAEL and LOAEL toxicity reference values (TRVs) 

are the same. Equal NOAEL and LOAEL values result in the same geometric mean target fish tissue 

concentrations. The detailed back calculations for each constituent, including inputs and assumptions, are 

provided in Appendix B, Tables B-1 through B-8. 

The aquatic receptors selected for PRG development were the belted kingfisher (assuming a highly 

conservative diet of 100% Mcintosh Basin fish), belted kingfisher (reasonable maximum exposure 

[RME]), little blue heron, great blue heron, pied-billed grebe, and mink based on the results of the 

updated ERA (AMEC, 2011b). The minimum geometric mean target fish value (y) for these receptors 
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(Table 2-4) was entered into the equations listed on Tables 2-1, 2-2a, and 2-3a for mercury and DDTR, 

and then solved for a corresponding sediment concentration (x). Table 2-5 summarizes the 

NOAEL/LOAEL/geometric mean PRG results for mercury in predatory fish. The NOAEL and LOAEL 

TRVs for mercury are the same; equal values result in the same geometric mean. Table 2-6 summarizes 

the NOAEL/LOAEL/geometric mean PRG results for mercury in forage fish. Table 2-7 summarizes the 

NOAEL, LOAEL, and geometric mean PRG results for DDTR (normalized) for forage fish. Summaries 

of PRGs across the receptors are presented in Tables 2-8 to 2-10 for mercury risks from ingestion of 

predatory fish, mercury risk from ingestion of forage fish, and DDTR risk from ingestion of forage fish, 

respectively. The ratio method PRGs are presented on Tables 2-8 and 2-9 for informational purposes 

only to document the evaluation. The ratio method was not utilized in the development of the PRG range 

for mercury because the power and linear models met the USEPA goals for correlation coefficients and 

significance. The PRGs presented on Table 2-10 for DDTR are based on the power regression models of 

the normalized data. Figures 2-7 and 2-8 illustrate the range of PRGs for mercury and DDTR, 

respectively, across the different receptors. 

The regressions with the highest R^ values and significant p-values (< 0.05) were highlighted in yellow on 

Tables 2-5 through 2-10. Several regressions were highlighted in blue on the mercury tables (Tables 2-5, 

2-6, 2-8, and 2-9). Blue highlighted regressions are considered adequate curve fits because of the 

availability of a more robust mercury dataset (demonstrated by a decrease in the p-value for these 

regressions). Mercury data were evaluated by species for forage fish and by year for predatory fish which 

reduced the robustness of the available data set and increasing the p-value for the regressions. Factors 

such as the species represented, number of data points, number of years of available data, and time of 

sampling should be considered along with the R^ and p-values in selecting a relevant PRG based on a 

robust dataset. The use of all species data is representative of typical feeding habits of piscivorous 

receptors (i.e., piscivorous receptors do not select prey by species), and the use of data across all years 

captures changes over time. 

2.6.1 Mercury 

The range of mercury PRGs developed to be protective of ecological receptors ingesting forage and 

predatory fish is summarized below. This PRG range comprises the NOAEL-, LOAEL-, and geometric 

mean-based risks for mercury in sediment because these risk values are the same for mercury. 

Mercury Sediment PRGs Protective of Ecological Receptors Ingesting Predatory Fish (Table 2-8): 
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• 1.0 mg/kg dw to 12 mg/kg dw for the great blue heron. 

Mercury Sediment PRGs Protective of Ecological Receptors Ingesting Forage Fish (Table 2-9): 

• 4.4 mg/kg dry weight (dw) to 20 mg/kg dw for the belted kingfisher (RME; assuming a diet 

consisting offish and other dietary items and an area use factor of 50%); 

• -0.043 mg/kg dw to 4.7 mg/kg dw for the belted kingfisher (assuming a highly conservative diet 

of 100% fish and an area use factor of 100%); 

• 14 mg/kg dw to 109 mg/kg dw for the pied-billed grebe; and 

• 1.2 mg/kg dw to 9.0 mg/kg dw for the little blue heron. 

One negative PRG (-0.043) for linear regression of the bluegill dataset for the highly conservative belted 

kingfisher scenario is presented on Table 2-9 because the equation met the USEPA goals for the 

correlation coefficient (R^ of 0.89) and p-value (0.001). Inclusion of this negative PRG value emphasizes 

the uncertainty in the use of the bluegill dataset alone with a linear regression model. 

A separate mercury PRG for sediments was directly calculated based on risk to the mink. Risk for the 

mink was driven by direct ingestion of sediments and was not associated with the consumption of fish. 

Target risk-based mercury sediment concentrations were estimated by back calculating risk equations for 

the mink to a target sediment concentration associated with a HI of 1. The mercury sediment PRG for the 

mink is 27 mg/kg dw. Tables presenting this information are provided in Appendix B. 

The ecological receptor with risk driven by the ingestion of predatory fish is the great blue heron. 

Mercury PRGs for the great blue heron ranged from 1.0 mg/kg dw to 12 mg/kg dw. 

The most sensitive ecological receptors to mercury in forage fish are the belted kingfisher and the little 

blue heron. Mercury PRGs for the belted kingfisher ranged from -0.043 mg/kg dw to 20 mg/kg dw. 

Mercury PRGs for the little blue heron ranged from 1.2 mg/kg dw to 9 mg/kg dw. 

2.6.2 DDTR 

The range of DDTR PRGs developed to be protective of ecological receptors ingesting forage fish in OU-

2 is summarized below. This PRG range comprises the NOAEL- to LOAEL-based risks for DDTR in 

sediment. The PRGs based on the geometric mean of the NOAEL- and LOAEL-based risks for DDTR in 

sediment are also discussed below. 
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DDTR Sediment PRGs Protective of Ecological Receptors Ingesting Forage Fish (Table 2-10): 

• 0.69 mg/kg dw (NOAEL) to 1.2 mg/kg dw (LOAEL) for the belted kingfisher (RME; assuming a 

diet consisting of fish and other dietary items and an area use factor of 50%); 

• 0.28 mg/kg dw (NOAEL) to 0.38 mg/kg dw (LOAEL) for the belted kingfisher (assuming a 

highly conservative diet of 100% fish and an area use factor of 100%); 

• 0.37 mg/kg dw (NOAEL) to 1.2 mg/kg dw (LOAEL) for the pied-billed grebe; 

• 0.48 mg/kg dw (NOAEL) to 0.71 mg/kg dw (LOAEL) for the litfle blue heron; and 

• 1.3 mg/kg dw (NOAEL) to 2.1 mg/kg dw (LOAEL) for the great blue heron. 

The belted kingfisher and the little blue heron are the most sensitive receptors to DDTR in sediments. 

The geometric mean DDTR PRGs are as follows: 

• 0.91 mg/kg dw for the belted kingfisher (RME; assuming a diet consisting of fish and other 

dietary items and an area use factor of 50%): 

• 0.33 mg/kg dw for the belted kingfisher (assuming a highly conservative diet of 100% fish and an 

area use factor of 100%); 

• 0.58 mg/kg dw for the little blue heron; 

• 0.66 mg/kg dw for the pied-billed grebe; and 

• 1.7 mg/kg dw for the great blue heron. 

DDTR is a unique COC at OU-2 because its source does not originate from within the Olin Property. 

Manufacturing activities at the Olin Plant did not include DDTR. The primary release mechanism for 

DDTR is migration of sediments and soils containing DDTR from the BASF property (formerly Ciba-

Geigy), a Superfund site located immediately north of OU-2. Floodplain soil and sediment collected from 

the 1990s to 2010 at OU-2 show a distinct DDTR migration pattern. These data provide evidence that 

DDTR migrated as flood water receded south from the BASF property onto OU-2. Residual 

concentrations of DDTR in capped and uncapped soil/sediment on the BASF property range from 1 to 3 

mg/kg, as reported by EPA during a conference call on December 6, 2011. Sediment samples collected 

from OU-2 in 2009 show that the DDTR concentrations at OU-2 are also within this same range (1 to 3 

mg/kg). The BASF property has released DDTR to OU-2 in the past and may potentially release DDTR 

at these concentrations. It is not practical to maintain a PRG lower than 3 mg/kg at OU-2, as allowed by 

the Record of Decision for the BASF site, knowing that DDTR has and may continue to migrate to OU-2. 
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Upstream BASF DDTR concentrations of 1 to 3 mg/kg dw should be considered in risk management 

decisions in selection of the sediment DDTR clean up goal for OU-2 sediment. 

2.6.3 HCB 

A HCB PRG for sediments was developed by direct calculation of risk to the mink. Risk for the mink 

was driven by direct ingestion of sediments and was not associated with the consumption of fish. Target 

risk-based HCB sediments concentrations were estimated by back calculating risk equations for the mink 

to a target sediment concentration associated with a HI of 1. The HCB sediment PRG for mink is 7.6 

mg/kg dw. 
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3.0 ESTIMATION OF TARGET SEDIMENT MERCURY CONCENTRATIONS USING 

SERAFM MODEL 

3.1 INTRODUCTION 

USEPA requested during a conference call on May 20, 2009 that the SERAFM model be used for OU-2. 

SERAFM is a process-based modeling system designed by USEPA to predict speciated mercury 

concentrations in water, sediments and fish tissue. SERAFM can be used to estimate His using these 

predictions and associated target sediment concentrations for a series of exposed wildlife species. 

SERAFM is an alternate method to develop PRGs. Site-specific data, including mercury and 

methylmercury in surface water and sediment, were used to calibrate the SERAFM model. The model 

was used to predict a target sediment concentration below which the target receptors would not be 

exposed to sediment associated with His greater than 1. The five ecological receptors modeled in 

SERAFM are the same receptors evaluated using the direct calculation method or the BSAF method 

presented in Section 2.0 of this document. These receptors are the belted kingfisher, little blue heron, 

great blue heron, mink, and pied-billed grebe to match the receptors proposed by USEPA. Two dietary 

composition conditions were modeled for the belted kingfisher, as described in the ERA (AMEC, 201 lb) 

and Section 2.2 of this document. The first dietary condition or highly conservative approach assumed 

100% consumption of trophic level 3 fish (TL3) and a forage factor of 100%). The second dietary 

condition for reasonable maximum exposure assumed a modified diet that consisted of 35% trophic level 

2 crayfish/frogs, 45% TL 3 fish, and 20% trophic level 4 fish and a forage factor of 50%. The inputs for 

both scenarios were agreed upon with USEPA. Suitable nesting habitat for and the number of belted 

kingfishers is limited at OU-2 as discussed in the ERA (AMEC, 201 lb). 

The following sections present the scenarios modeled, the methods used to select parameters for the 

model inputs, the calibration method, and model results. Model inputs and outputs are included in 

Appendix C. 

3.2 SCENARIOS MODELED 

Olin/AMEC and USEPA agreed to model two scenarios during a conference call on March 30, 2010. 

EPA fiirther clarified the representations of these scenarios in conference calls conducted on December 6, 

12, and 14, 2011 .The two modeled scenarios are described below. 
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3.2.1 Scenario 1 - Six Feet NAVD88 Water Elevation 

Scenario 1 assumed an OU-2 water elevation of 6 feet North American Vertical Datum 1988 (NAVD88). 

Six feet NAVD88 is the targeted minimum water elevation held since February 2009 at the OU-2 gate to 

reduce sediment resuspension. The analytical data used in this scenario consist of 2009 surface water, 

sediment (including fine sediment cores and sediment grab samples), porewater, and precipitation data. 

The Basin and Round Pond were modeled as one hydraulic unit, excluding the area of the deeper portion 

of the Basin. The center of the deeper portion of the Basin is defined as the area in the northwest portion 

of the Basin where the bathymetry shows a low elevation of approximately -36 feetNAVD88. The area of 

the deeper portion of the Basin, for the purposes of this model, is defined by transition of the epilimnion 

to the metalimnion at a water elevation of-13 feetNAVD88. 

Inflow/outflow inputs were calculated using 2009 hydrology data and the area of the Basin and Round 

Pond, excluding the area of the deeper portions of the Basin. SERAFM uses a default hydraulic residence 

time (HRT) value, which along with volume, is used to estimate inflow and outflow (Appendix C). This 

HRT value was replaced in the model runs because inflow and outflow data were available. Scenario 1 

represents a more typical flood year when a minimum water level is maintained. 

Scenario 1 is presented with two sets of input values, where the inputs for 1) carbon associated with the 

phytoplankton concentration and 2) the Kd-bio: Kd-abio ratio were varied. All other input values were 

consistent within a given scenario. The input "phytoplankton concentration in Layer 1" in the flrst input 

set is the model default value of 1 gram per cubic meter (g/m^), which represents eutrophic conditions and 

is the maximum value listed in the model documentation. The default value was used because the value 

(23.5 g/m^), estimated from samples collected in the Basin, as reported in the 1996 Feasibility Study 

(WCC, 1996), does not produce reasonable model outputs and does not appear compatible with the model 

set up. The ratio of Kd-bio:Kd-abio is 17.8 in the first input set. This ratio is within the range of ratios 

produced by combining the lower and upper range values for Kd-bio and Kd-abio provided with the 

model documentation. 

The "phytoplankton in Layer 1" input in the second set of input vales is 5 g/m^. An input value greater 

than the default of 1 g/m^ was recommended by the SERAFM author, Chris Knightes of USEPA, during a 

conference call on December 14, 2011. The Kd-bio:Kd-abio ratio is approximately 2.5 in the second 

input set. 
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3.2.2 Scenario 2 - Three Feet NAVD88 Water Elevation 

Scenario 2 assumed an OU-2 water elevation of 3 feet NAVD88. A water elevation of 3 feet NAVD88 

represents a low water level, as if the gate was not in use to maintain a minimum water level. The 

analytical data used in this scenario are 2008 surface water, sediment grab, and precipitation data. This 

scenario used 2009 porewater data because the 2009 porewater data set is the most contemporaneous data 

to 2008. The Basin and Round Pond were modeled as one hydraulic unit, excluding the area of the deeper 

portion of the Basin. Inflow/outflow inputs were calculated using 2008 hydrology data and the area of the 

Basin and Round Pond, excluding the area of the deeper portions of the Basin. Scenario 2 represents a 

drought year when a minimum water level is not maintained. Scenario 2 is presented with two sets of 

input values as discussed in Section 3.2.1. 

3.3 PARAMETER SELECTION 

A preliminary model was presented by Neptune and Company, Inc. (Neptune) during the December 7-8, 

2009, meeting attended by Olin/AMEC and USEPA representatives. Neptune further reflned their model 

inputs and presented the refinement with documentation of the changes on March 26, 2010. The Neptune 

inputs for SERAFM formed a basis for further evaluation of input parameters. Input parameters to 

SERAFM were further refined by Olin/AMEC for sensitive parameters. Inputs that were not sensitive 

were not changed. Selected parameters and justifications for input values are listed in Table 3-1. 

3.4 MODEL CALIBRATION 

The model was calibrated to match predicted outputs to measured values for OU-2 under Scenario 1 for 

both sets of inputs. The preliminary model provided by Neptune was calibrated so that actual measured 

site parameters matched mercury and methylmercury in sediment, which are not the most sensitive 

parameters for the final target sediment concentration predictions. Olin/AMEC calibrated the model 

provided by Neptune on October 15, 2010 to four parameters as recommended by the model developer in 

a conference call on December 14, 2011. The four parameters were filtered and unfiltered mercury and 

methylmercury concentrations in surface water. Calibration to measured filtered concentrations is 

considered more pertinent than calibration to unfiltered concentrations. The predicted outputs for the 

Olin/AMEC model for the four parameters were within an average of 31.2 percent (input set one) and 

43.1 percent (input set two) of the measured values for OU-2 after calibration. A calibration target range 

of ± 50 to 100 % is considered acceptable to USEPA, based on the December 14, 2011 conference call. 
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The input parameters adjusted for calibration are noted in Table 3-1. The model-predicted output values 

for the four calibration targets are listed in Table 3-2 with the measured values and the relative percent 

differences between predicted and measured values. 

3.5 SERAFM-PREDICTED TARGET SEDIMENT CONCENTRATIONS 

The target sediment concentrations predicted by SERAFM for Scenario 1 are presented as ranges in Table 

3-3. The ranges represent both sets of input values discussed in Sections 3.2.1 and 3.2.2. The target 

sediment mercury concentration ranges are 10.7 - 13.6 mg/kg dw for the little blue heron, 13.1 - 16.0 

mg/kg dw for the great blue heron, 30.6 - 32.7 mg/kg dw for the mink, and 33.9 - 35.9 mg/kg dw for the 

pied-billed grebe. Target sediment concentration ranges for the belted kingfisher are 4.2 - 7.4 mg/kg dw 

and 14.8 - 17.6 mg/kg dw using the highly conservative diet/forage area and maximum reasonable 

diet/forage area, respectively. Suitable nesting habitat for and the number of belted kingfishers is limited 

at OU-2 as discussed in the ERA (AMEC, 201 lb). The little blue heron, as a result, is recommended as a 

conservative representative ecological receptor for selection of a sediment PRG. 

3.6 MODEL CONFIRMATION 

A model is typically calibrated using a set of data, and the calibration is confirmed using an alternative set 

of data. The model is considered to be accurately predicting the system if the confirmation run predicts 

expected concentrations within an acceptable error range. It is not typical to use a confirmation run as a 

predictive tool; the confirmation run is used to evaluate the accuracy of the model using varying data sets. 

The model developer recommended in a conference call on December 14, 2011 that once SERAFM was 

calibrated to Scenario 1, the model could be confirmed using the input parameters for Scenario 2. If the 

Scenario 2 values confirmed well with the calibrated Scenario 1 model, then the model would be 

confirmed. The model developer indicated that a reasonable calibration or confirmation error would be 

±50% to 100%. Scenario 2 data were input into the calibrated Scenario 1 model. The average relative 

percent difference was 79.6% (input set one) and 75.1% (input set two), indicating that Scenario 2 

confirmed the calibration of the model using Scenario 1. Predicting a target sediment concentration using 

Scenario 2 would not be a typical use of a confirmation run as described in the previous paragraph. 

However, predicted sediment target concentrations have been developed for Scenario 2 to provide an 

approximation of target concentrations under steady-state drought conditions resulting in a perpetual 

drought. 
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The Scenario 2 model indicated target sediment mercury concentration ranges of 2.0 to 12 mg/kg dw for 

the belted kingfisher based on the highly conservative diet/forage area and the maximum reasonable 

diet/forage area, respectively. Target sediment mercury concentration ranges were 6.7 - 9.2 mg/kg dw for 

the little blue heron, 8.5 - 10.9 mg/kg dw for the great blue heron, 15.4 - 16.5 mg/kg dw for the mink, 

and 17.1 - 18.2 mg/kg dw for the pied-billed grebe. These target sediment concentrations are not 

recommended as PRGs because the output for SERAFM under this scenario is representative of an 

infinite drought. This scenario is an extreme condition that is unlikely to occur. While a drought may last 

the duration of some receptor's lifespan, the system will have periods of non-drought conditions 

preceding and following the drought, which would allow the system to rebalance. Modeling an infinite, 

perpetual drought is an unnatural condition such that predictions from Scenario 2 are not recommended as 

mercury PRGs. 

3.7 SENSITIVITY ANALYSIS 

A sensitivity analysis was performed on the SERAFM model for Scenario 1 using the little blue heron as 

the ecological receptor and inputs that appeared sensitive. This analysis was performed by varying one 

input, while holding the remaining inputs constant. Inputs were varied by 80 and 120 percent (with the 

exceptions of lake area, particle size, and the mercury and methylmercury adsorption coefficients), and 

then predicted target sediment concentrations were compared. Lake area was varied by 90 and 110 

percent because the areas of the Basin and Round Pond were based on the bathymetric and land surveys, 

which are expected to be within 10 percent of actual. Particle size was varied from 7 to 24 micrometers 

(^m) based on site-specific data. The mercury and methylmercury adsorption coefficients were varied by 

10 and 1000 percent of the input value (1/10 and lOX of initial value) because these parameters are 

believed to vary more than the other parameters. 

The input parameters selected and the results of the sensitivity analysis are listed in Tables 3-4a and 3-4b. 

Variability for Scenario 1, input set one ranged from -10.8 to +15.2% from the base target sediment 

concentration. Variability for Scenario 1, input set two ranged from -13.4% to +18.7% from the base 

target sediment concentration. The method of varying one parameter independently, while useful for 

exploring the sensitivity of the SERAFM model, is likely not representative of actual conditions at OU-2 

as a whole. Changes to one parameter would likely result in simultaneous changes to other parameters. 

The variability reported in this sensitivity analysis should be used only to gauge the general 

representativeness of the model. The sensitivity analysis indicated that the results of the SERAFM model 

of OU-2 are representative of site conditions. 
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4.0 ESTIMATION OF A FLOODPLAIN SOIL PRG IJSEVG THE BSAF APPROACH 

4.1 METHODOLOGY 

The development of the PRGs for floodplain soils associated with OU-2 was a multi-step process. The 

soil PRGs for mercury and DDTR were developed using the methods outlined in Section 1.4. An HCB 

soil PRG was not estimated because the updated ERA results (AMEC, 201 lb) indicated that HCB did not 

pose an unacceptable risk to terrestrial receptors. 

The BAF approach is appropriate for mercury and DDTR because most terrestrial ecological risk stems 

from ingestion of invertebrates. The BAF relationship between insect tissue and soil concentrations is 

illustrative of the bioaccumulation of mercury from the soils into invertebrate tissue. The BAF method 

pairs insect tissue samples with associated floodplain soil samples for mercury and DDTR. The BAF 

approach is similar to the BSAF approach used in the sediment PRG evaluation. The data pairs have been 

plotted and regression analyses performed to assess whether an empirical relationship between the 

invertebrate tissue concentrations and soil concentrations is observed. This empirical relationship has 

been used to estimate a soil concentration that would reduce invertebrate concentrations and 

concentrations in receptors preying on invertebrates to acceptable risk levels. The ratio method was used, 

in addition to the BAF approach, to provide a range of acceptable soil PRGs for OU-2. The following 

sections outline the data that were selected for analysis, the process of pairing the site data, the regression 

analyses, and the estimation of soil PRGs. 

4.2 SELECTION OF TERRESTRIAL ECOLOGICAL RECEPTORS FOR FLOODPLAIN 
SOIL PRG DEVELOPMENT 

The development of soil PRGs has been designed to be protective of insectivorous birds that may forage 

in the OU-2 floodplains. The Carolina wren was selected as the receptor for the evaluation of risk to 

insectivorous birds at OU-2. The results of the updated ERA (AMEC, 2011b) indicate that the Carolina 

wren had an HI greater than 1 from methylmercury and DDTR. The Carolina wren has been selected as a 

conservative representative species of insectivorous terrestrial birds because its dietary intake is assumed 

to consist entirely (100 percent) of terrestrial invertebrates. Other terrestrial avian or mammalian receptors 

were not included in the development of the soil PRGs because unacceptable risks were not indicated, 

based on the updated ERA results (AMEC, 201 lb). 
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4.3 ANALYTICAL DATASET 

Invertebrate consumption by the Carolina wren has been determined to be one of the primary ecological 

risk drivers in the updated ERA (AMEC, 2011b). As stated above, the dietary composition of the 

Carolina wren is assumed to consist exclusively of invertebrates. The collection of floodplain soils, 

terrestrial insects, and spiders in July 2010 supported the Carolina wren food-web model. Historical 

terrestrial invertebrate data collected prior to 2010 are limited, and the available tissue and soil data were 

primarily either not collocated or not collected within the estimated home range for invertebrates. One 

insect out of nine collected in 1994 met the criteria for data pairing and was evaluated in the regression 

analyses for mercury and DDTR. 

Per the updated ERA, risk is primarily associated with DDTR and methylmercury (AMEC, 201 lb). Insect 

samples were not analyzed for methylmercury. A limited number of soil samples were analyzed for 

methylmercury during the July 2010 sampling effort, while all soil samples have been analyzed for 

mercury. Mercury data for insects and spiders were included in the BAF analysis for methylmercury 

using the USEPA-suggested ratio of 47 percent methylmercury and 53 percent inorganic mercury for total 

mercury in terrestrial insects. 

4.4 DATA PAIRING 

The typical home range of the Carolina wren is smaller than the area of OU-2; thus, data collected in the 

July 2010 sampling effort were included in the data set. Invertebrate samples were collected from six 

discrete locations throughout the OU-2 floodplain (Figure 4-1). Invertebrate samples were analyzed for 

mercury, methylmercury, and DDTR. Invertebrates collected at each sample location were divided into 

insect type (i.e., flying insect, crawling insect, and spiders) and composited to obtain a representative 

concentration for each insect type. Soil samples were also collected at each invertebrate sampling location 

and throughout the OU-2 floodplain as part of the collection effort. Data pairs were established by 

matching invertebrate samples with floodplain soil samples within 400 feet of the invertebrate collection 

site. A range of 400 feet was selected because a single soil sample at the capture location may not be fully 

representative of exposures to invertebrates. Invertebrates do not live exclusively in the place of capture 

and roam over a larger range. Duplicate soil samples were averaged together to get a representative soil 

concentration. 
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Two area-wide invertebrate samples were collected in addition to the six samples from discrete locations: 

one for the northeast Basin and one for the southeast Basin. The northeast area-wide sample included 

invertebrates collected from the three individual sampling locations in the northeast (OU2B-INS1-10, 

OU2B-INS2-10, and OU2B-INS3-10). The southeast area-wide sample included invertebrates collected 

from the two individual invertebrate sampling locations in the southeast (OU2B-INS5-10 and 

OU2B-INS4-10). Area-wide samples were also sorted and composited to obtain a representative 

concentration by insect type. Data pairs for the area-wide samples were established by matching the area-

wide invertebrate results with the average soil result for the area. The data pairings for invertebrates and 

soils are provided in Appendix D, Tables D-1 and D-2. Figure 4-1 shows the data pairings for 

invertebrates and soils. 

4.5 METHODOLOGY FOR REGRESSION ANALYSIS 

The number of data pairs and the resulting fit (R^) were carefully considered in the regression analysis for 

invertebrates and floodplain soil. Two paired data points ensure an R^ of 1, but have little meaning. The 

pertinence of the regression equation increases as paired data points are added. At least five paired data 

points are recommended for OU-2. The five-point minimum for regression analysis is recommended 

based on several factors. Five points are considered to be: 

• Sufficient points to visually check a scatter plot for evidence of a linear or non-linear 
relationship between the independent and dependent variables 

• Sufficient points to visually check a scatter plot for evidence of outliers in x or y 

• Sufficient data to test for suspected outliers (Dixon's test requires at least three 
points, but power to discriminate outliers increases quickly with additional points 
[ProUCL, V4.0].) 

• Sufficient points to visually check a scatter plot for evidence of unequal variance in 
the dependent variable; e.g., increased scatter in y values as x values increase 

• Sufficient points to visually check a normal probability plot for normality of the 
dependent variable (y) 

• Sufficient data to test suspected non-normality of the dependent variable (Shapiro-
Wilk's W-test can be run with as few points as n = 3, but additional points greatly 
increase the power [Gilbert, 1987].) 

• Sufficient points to visually check a normal probability plot for normality of residuals 
(the difference between the predicted value and the measured value of the dependent 
variable [y]) 

120036.05 4-3 



RGO Report, Revision 3 July 6, 2012 
Operable Unit 2, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

• Appropriate for visual inspection of a data plot (For example, if there are three 
discordant points on the data plot, it is impossible to determine which one of the three 
is the outlier. With four points, it becomes possible to identify the discordant point if 
the other points are well-behaved. With five points on a chart, one discordant point is 
generally apparent upon inspection.) 

• Sufficient data to test suspected non-normality of residuals 

• Appropriate to increase the power of non-zero slope significance, which markedly 
increases with number of points greater than three 

The data pairs were plotted in Microsoft® Excel format. Soil concentrations were plotted along the x axis, 

and the associated invertebrate concentrations were plotted along the y axis. A regression trend line and 

an R^ value were calculated by Excel and placed on each graph. The goals were to find a model equation 

with an R^ value greater than 0.7 and an acceptable p-value (i.e., a p-value less than 0.05). Various forms 

of the regression relationship were evaluated because the exact form of the relationship between 

invertebrate tissue and soil concentrations was unknown. These forms include both the linear and power 

regression models. 

The ratio method was also used to calculate mercury and DDTR PRGs to provide a range of soil PRGs. 

The ratio method is not dependent on R^ values or p-values, and is used for PRG development when 

regression analysis does not indicate a strong correlation between the soil and tissue data (indicated by R^ 

values less than 0.7 and p-values greater than 0.05). R^ values and p-values for the ratio method were not 

generated because the meaning of these two statistical terms for best fit lines are not equivalent to the 

meaning of these terms for the ratio method. A detailed discussion on the comparability of these terms is 

presented in Appendix A-2 (Comparability of Statistical Parameters). 

Table 4-la summarizes the results of the power and linear regression analyses, including the resulting R^ 

values, p-values, and regression equations, and the ratio method. Regression plots generated using both 

the linear and power regression methods and plots of the ratio method are provided in Appendix D-1, 

Figures D-la through D-5b. Appendix D-2 presents the regression statistics, R^ values, and p-values for 

each linear and power analysis. 
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4.6 PRG ANALYSIS 

4.6.1 Mercury 

Multiple power and linear regression equations were generated for mercury in invertebrates. Regression 

equations for invertebrates were generated by using paired data for all tissue samples combined, and by 

invertebrate type (i.e., spiders, crawling insects, and flying insects). The historical data pair from 1994 

was both included and excluded as part of the regression analysis of the combined dataset to measure the 

response of the R̂  values and p-values to this historical data pair. Table 4-la summarizes the R̂  values 

and p-values resulting from these scenarios, and Appendix D-1, Figures D-la, D-lc, D-2a, D-3a, D-4a, 

and D-5a, provide the regression plots for mercury in invertebrates. Appendix D-2 presents the 

regression statistics, R̂  values, and p-values for each linear and power analysis. Table 4-lb summarizes 

the calculation of the invertebrate tissue to soil ratio for mercury, and Figures D-lb, D-ld, D-2b, D-3b, D-

4b, D-5b show a graphical representation of the mercury ratio for OU-2. 

The results of the regression analysis indicate that bioaccumulation occurs to a larger degree in flying 

insects than in spiders and crawling insects. The observed R̂  values overall were well below the target of 

0.7 set by USEPA and p-values were well above USEPA's target of 0.05. The highest R̂  value for the 

evaluated scenarios was for spiders (0.49) with a p-value of 0.5. The dataset for spiders is limited to three 

samples collected within a single sampling event (July 2010), which may account for the slightly higher 

R̂  values observed for spiders. The generally low R̂  values and high p-values generated from these 

regression analyses indicate that the regression models are poor indicators of future outcomes for 

mercury. Therefore, the ratio method, which does not depend on a R̂  value or p-value, was the method 

selected for development of the mercury soil PRG. 

4.6.2 DDTR 

Multiple power and linear regression equations were generated for DDTR in invertebrates. Regression 

equations for invertebrates were generated by using paired data for the combined tissue samples, by 

sorting samples by invertebrate type (i.e., crawling insects and flying insects). There were not enough 

data points to develop a regression equation for spiders only. Separate regression analyses for DDTR in 

invertebrates were generated using normalized and non-normalized data. Nomialization of the data 

included dividing the invertebrate tissue concentrations by the sample lipid fraction, and dividing the 

floodplain soil concentrations by the sample FOC. Regression equations were also developed separately 

using the combined 1994 and 2010 insect and soil dataset. The analytical results for DDTR, fraction 
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lipids, and FOC are presented in Appendix D-1, Table D-2. Table 4-la summarizes R̂  values and p-

values resulting from the two scenarios, and Appendix D-1, Figures D-6a, D-6c, D-7a, D-7c, D-8a, D-8c, 

D-9a, D-9c, D-lOa, and D-lOc, provide the regression plots for DDTR in invertebrates. Appendix D-2 

presents the regression statistics, R̂  values, and p-values for each linear and power analysis. Table 4-lc 

summarizes the calculation of the invertebrate tissue to soil ratio for DDTR, and Figures D-6b, D-6d, D-

7b, D-7d, D-8b, D-8d, D-9b, D-9d, D-lOb, and D-lOd show a graphical representafion of the DDTR rafio 

for OU-2. 

Most regression equations did not achieve the USEPA R̂  goal of 0.7 and the USEPA p-value goal of less 

than 0.05. The only exception was the scenario using non-normalized flying insect tissue and non-

normalized soil data which achieved an R̂  value of 0.92 (power) with an acceptable p-value of 0.04. The 

typical dietary intake of a Carolina wren includes a more varied diet than just flying insects so using this 

invertebrate class alone would not yield a suitable PRG. The Carolina wren is a ground forager and 

would likely consume a much higher proportion of crawling insects and spiders than flying insects. This 

adds to the level of uncertainty associated with PRGs based on ingestion of flying insects only. Flying 

insects also may include emergent aquatic insects, and remedial activities for OU-2 sediments will likely 

serve to reduce insect mercury concentrations because a significant portion of insects spend their larval 

stages in a sediment enviromnent. Normalized data are also more appropriate for lipophilic compounds, 

such as DDTR. For these reasons, the ratio method, using normalized data, was selected as most 

appropriate for the development of the DDTR soil PRG. 

4.7 RANGE OF FLOODPLAIN SOIL PRG ESTIMATES 

4.7.1 Mercury 

Floodplain soil PRGs for mercury were estimated using the ratio method to correlate site soil 

concentrations with invertebrate tissue concentrations. Floodplain soil PRGs using the linear and power 

regression equations were also estimated for informational purposes only to document the evaluation 

because the power and linear analyses did not achieve the USEPA goals for R" values greater than 0.70 

and p-values (i.e., p-values less than 0.05). The first step in this process was to determine an acceptable 

COC level that did not pose an unacceptable risk to the Carolina wren. An acceptable methylmercury and 

DDTR invertebrate tissue concentration was estimated by back-calculating from risk equations presented 

in the updated ERA, in which the HI was set to 1. A summary of the PRG concentrations that 

corresponded to an HI of 1 is presented for the Carolina wren in Table 4-2. The NOAEL and LOAEL 
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target invertebrate concentrations for mercury are the same because the NOAEL and LOAEL TRVs are 

the same, resulting in equal NOAEL, LOAEL, and geometric mean target concentrations, as shown on 

Table 4-2. 

The back-calculations of methylmercury risk equations are provided in Appendix E, Tables E-1 to E-2. A 

target mercury concentration in invertebrate tissues was determined by assuming that 47 percent of total 

mercury is in the form of methylmercury in invertebrates. Dividing the target methylmercury 

concentration by 47 percent provided an associated total mercury concentration in invertebrate tissue. The 

selected target methylmercury concentration in invertebrate tissue was 0.076 mg/kg, and the selected 

target total mercury concentration was 0.16 mg/kg (Table 4-2). 

Ratio method soil PRGs were calculated by entering the target methylmercury value (y) for invertebrates 

(0.076 mg/kg) into Equation 1 (Section 2.1) and solving for a corresponding soil mercury concentration 

(x). The resulting soil mercury NOAEL/LOAEL/geometric mean- based PRGs protective of the Carolina 

wren ranged fi^om 0.54 mg/kg dw to 1.9 mg/kg dw using the ratio method (Table 4-3). Floodplain 

mercury soil concentrations in this range are likely to yield an acceptable level of methylmercury in the 

terrestrial food web. A summary of the mercury PRGs developed for floodplain soils is provided in Table 

4-5. The ratio method equations were highlighted in green on Tables 4-3 and 4-5 to indicate the equation 

is considered appropriate for PRG development because regression analyses did not achieve the USEPA 

goals for statistical relevance. Figure 4-2 illustrates the range of mercury PRGs calculated by the ratio 

method for each invertebrate grouping. 

4.7.2 DDTR 

Floodplain soil PRGs for DDTR were estimated using the ratio method to correlate site soil 

concentrations with invertebrate tissue concentrations, as well as linear and power regression equations, 

using normalized and non-normalized data. The non-normalized flying insect data grouping was the only 

model that met the USEPA R̂  goal of 0.7 and the USEPA p-value goal of less than 0.05. There is 

uncertainty in the linear and power regression equations based on the ingestion of flying insects only and 

the use of non-normalized data for lipophilic compounds such as DDTR; thus, PRGs using non-

normalized data and the linear and power regression models were presented for informational purposes 

only to document the evaluation. 
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DDTR is a lipophilic chemical. To calculate the PRG of a lipophilic chemical like DDTR the data are 

nomialized by dividing tissue concentrations by the lipids fraction and soil concentrations by FOC. The 

target DDTR value for invertebrates was normalized by dividing the target DDTR tissue concentration by 

the average lipid fraction from the July 2010 insect samples prior to insertion into Equation 1 for the ratio 

method. Equation 1 was then solved for a corresponding normalized soil concentration (x). The 

normalized soil concentration (x) was then denormalized by multiplying by the average FOC in July 2010 

floodplain soil samples. Comprehensive data groupings were evaluated (i.e., individual invertebrate types 

or groups of invertebrates) to provide a range of potential soil DDTR PRGs. The back-calculations of 

DDTR risk equations are provided in Appendix E, Table E-3. Ratio method soil PRGs were calculated by 

entering the target DDTR value (y) for invertebrates (0.18 mg/kg) into Equation 1 (Section 2.1) and 

solving for corresponding soil NOAEL-, LOAEL-, and geometric mean-based DDTR concentrations (x) 

(Tables 4-4a, 4-4b, and 4-4c, respectively). A summary of the NOAEL-, LOAEL-, and geometric mean-

based DDTR PRGs developed for floodplain soils is provided in Table 4-6. The ratio method equations 

were highlighted in green on these tables to indicate that the equation is considered appropriate for PRG 

development because the power and linear analyses did not achieve USEPA statistical goals for 

relevance. 

Figure 4-3 illustrates the range of DDTR PRGs calculated by the ratio method for each invertebrate 

grouping. The resulting normalized NOAEL to LOAEL soil DDTR PRGs protective of the Carolina wren 

ranged from 0.032 mg/kg dw to 0.31 mg/kg dw. The resulting geometric mean soil DDTR PRGs 

protective of the Carolina wren ranged from 0.039 mg/kg dw to 0.25 mg/kg dw. Floodplain DDTR soil 

concentrations in this range are likely to yield an acceptable level of DDTR in the terrestrial food web. 

Remedial activities for OU-2 sediments are likely to reduce insect DDTR concentrations because a 

signiflcant portion of insects spend their larval stages in a sediment environment. DDTR is a unique COC 

at OU-2 because its source does not originate fi^om within the Olin Property. Manufacturing activities at 

the Olin Plant did not include DDTR. The primary release mechanism for DDTR is migration of 

sediments and soils containing DDTR from the BASF property (formerly Ciba-Geigy), a Superfund site 

located immediately north of OU-2. Floodplain soil and sediment collected from the 1990s to 2010 at 

OU-2 show a distinct DDTR migration pattern. These data provide evidence that DDTR migrated as 

flood water receded south from the BASF property onto OU-2. Residual concentrations of DDTR in 

capped and uncapped soil/sediment on the BASF property range from 1 to 3 mg/kg, as reported by EPA. 

Floodplain soil samples collected from OU-2 in 2010 show that the DDTR concentrations at OU-2 are 

also within this same range (1 to 3 mg/kg). The BASF property has released DDTR to OU-2 in the past 
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and may potentially release DDTR at these concentrations. It is not practical to maintain a PRG lower 

than 3 mg/kg at OU-2, as allowed the Record of Decision for the BASF site, knowing that DDTR has and 

may continue to migrate to OU-2. Upstream BASF DDTR concentrations of 1 to 3 mg/kg dw should be 

considered in risk management decisions in selection of the DDTR cleanup goal for OU-2 soil. 
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5.0 SUMMARY AND RECOMMENDATIONS 

The purpose of this RGO document is to present PRGs that have been developed for mercury, HCB, and 

DDTR in sediment and floodplain soils. PRGs for sediment were calculated using four methods: BSAF 

approach, the ratio method, direct calculation of the PRG from risk equations, and SERAFM. PRGs for 

floodplain soils were calculated using the ratio method. 

The process for estimating sediment and floodplain soil PRGs began with the forward risk calculations 

based on COC data and conservative underlying assumptions. Several layers of assumptions are used in 

forward risk calculations, and, for each layer, a conservative value is used to represent exposure. The 

resulting sediment and soil PRGs that were estimated by back calculating to acceptable risk levels are 

conservative because the exposure assumptions are multiplicative. 

Sediment PRGs Based On BSAF Approach 

Mercury and DDTR sediment (in dry weight) PRGs were estimated using the BSAF method as one 

approach. The BSAF approach paired average sediment concentrations with average fish tissue 

concentrations within an estimated home range for each fish type. Regression analyses that met USEPA's 

goals for correlation coefficients (i.e., R^ greater than 0.7) and significance (i.e., p-value less than 0.05) 

were acceptable. Separate analyses were conducted for predatory fish and forage fish. Both power and 

linear regression equations were generated for each fish type. 

Ratios for mercury and DDTR bioaccumulation, based on the average tissue concentrations and average 

sediment concentrations, were calculated as a second approach. The ratio method was utilized in the 

development of a PRG range for mercury or DDTR because the power and linear models met the USEPA 

goals for correlation coefficients and significance. Ratio method PRGs for mercury are presented for 

informational purposes only to document the evaluation. The results from the BSAF approach give a 

range of sediment PRGs for each receptor. 

Mercury Sediment PRGs 

The R^ values associated with the power and linear regression equations for mercury were greater than 

0.7 and demonstrated acceptable p-values (i.e., less than 0.05) for both predatory fish and forage fish. 

Target risk-based fish tissue concentrations were estimated by back calculating risk equations to a target 
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fish tissue concentration associated with a HI of 1 for four sensitive piscivorous receptors (belted 

kingfisher, little blue heron, great blue heron, and pied-billed grebe). The belted kingfisher was evaluated 

using two scenarios to capture the range of dietary and area use factors available in scientific literature. 

One scenario assumed a belted kingfisher lived and foraged exclusively on fish within the Basin/Round 

Pond, representing a highly conservative approach. The second scenario assumed a reasonable maximum 

exposure approach using a varied diet (including amphibians and crayfish) and a portion of time (50%) 

spent foraging outside of the Basin. The inputs for both scenarios were agreed upon with USEPA. 

Suitable nesting habitat for and the number of belted kingfishers is limited at OU-2 as discussed in the 

ERA (AMEC, 201 lb). A mercury PRG for sediment was also calculated using the ratio method for each 

receptor for informational purposes only to document the evaluation. The target fish tissue concentration 

for mercury was divided by the bioaccumulation ratio to determine the associated target sediment 

concentration for mercury. The range of mercury PRGs developed to be protective of ecological 

receptors ingesting fish using the BSAF approach is summarized below. This PRG range comprises the 

NOAEL-, LOAEL-, and geometric mean-based risks for mercury in sediment because the NOAEL and 

LOAEL TRVs are the same for mercury. 

Mercury Sediment PRGs Protective of Ecological Receptors Ingesting Predatory Fish: 

• 1.0 mg/kg dw to 12 mg/kg dw for the great blue heron. 

Mercury Sediment PRGs Protective of Ecological Receptors Ingesting Forage Fish: 

• 4.4 mg/kg dw to 20 mg/kg dw for the belted kingfisher (assuming a diet consisting of fish and 

other dietary items and an area use factor of 50%); 

• -0.043 mg/kg dw to 4.7 mg/kg dw for the belted kingfisher (assuming a diet of 100% fish and an 

area use factor of 100%); 

• 14 mg/kg dw to 109 mg/kg dw for the pied-billed grebe; and 

• 1.2 mg/kg dw to 9.0 mg/kg dw for the little blue heron. 

A separate mercury PRG for sediments was directly calculated based on risk to the mink. Risk for the 

mink was driven by direct ingestion of sediments and was not associated with the consumption of fish. 

Target risk-based mercury sediments concentrations were estimated by back calculating risk equations for 

the mink to a target sediment concentration associated with an HI of 1. The mercury sediment PRG for 

the mink is 27 mg/kg dw. 
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The most sensitive ecological receptors to mercury in forage fish are the belted kingfisher and the little 

blue heron. The figure below shows the range of mercury PRGs by ecological receptor. Mercury PRGs 

for the belted kingfisher ranged from -0.043 mg/kg dw to 20 mg/kg dw. The negative PRG value is 

illustrative of the conservative nature of developing a PRG using only one forage fish species and 

assuming that the belted kingfisher forages exclusively in the Basin on that one species. Mercury PRGs 

for the little blue heron ranged from 1.2 mg/kg dw to 9 mg/kg dw. Mercury PRGs ranged from 14 mg/kg 

dw to 109 mg/kg dw for the pied-billed grebe. The ecological receptor with risk driven by the ingestion 

of predatory fish is the great blue heron. Mercury PRGs for the great blue heron ranged from 1.0 mg/kg 

dw to 12 mg/kg dw. 

Mercury Target Sediment Concentrations Protective of Receptor 
Based on Risk from Forage and Predatory Fish 

Great Blue Heron, Largemouth Bass 
1 mg/kg -12 mg/kg 
R :̂ > 0.70; p-values: < 0.05 
Recommended PRG (+); 1.7 mg/kg 

Belted Kingfisher (Highly Conservative Exposure) 
-0.043 mg/kg - 2.3 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 0.36 mg/kg 

Belted Kingfisher (Reasonable Maximum Exposure) 
4.4 mg/kg - 20 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 6.9 mg/kg 

Pied-Billed Grebe 
14 mg/kg -109 mg/kg 
R̂ : > 0.70; p-values: < 0.05 

^ ^ ^ ^ m Little Blue Heron Recommended PRG (+): 25 mg/kg 
^ ^ ^ * 1.2 mg/kg - 9 mg/kg 

R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 1.6 mg/kg 

Mink 
• 27 mg/kg 

R=: NA; p-values: NA 
(Value directly calculated from risk equations; Appendix B) 

I—I—I—1—I—I—I—I—I—I—I—1—I—I—I—I—I—I—I—i—I—I—I—I—I—I—I—I—I—I—I—I—I—I—1—I—I—1—I—I—I—I—I—1—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—I—) 

0 20 40 60 80 100 120 

Range of Mercury PRGs for Sediment (mg/kg) 

+ Indicates the PRG for the receptor using the combined dataset (Table 2-8 and Table 2-9). 
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DDTR Sediment PRGs 

Concentrations obtained from the power regression analysis of normalized data were included in the 

range of sediment DDTR PRGs. The range of DDTR PRGs protective of ecological receptors ingesting 

forage fish in OU-2 is summarized below. This range comprises the PRGs based on NOAEL- to 

LOAEL-based risks for DDTR in sediment. The PRGs based on the geometric mean of the NOAEL- and 

LOAEL-based risks for DDTR in sediment are also discussed below. 

DDTR Sediment PRGs Protective of Ecological Receptors Ingesting Forage Fish (Table 2-10): 

• 0.69 mg/kg dw (NOAEL) to 1.2 mg/kg dw (LOAEL) for the belted kingfisher (RME; assuming a 

diet consisting of fish and other dietary items and an area use factor of 50%) 

• 0.28 mg/kg dw (NOAEL) to 0.38 mg/kg dw (LOAEL) for the belted kingfisher (assuming a 

highly conservative diet of 100% fish and an area use factor of 100%); 

• 0.37 mg/kg dw (NOAEL) to 1.2 mg/kg dw (LOAEL) for the pied-billed grebe; 

• 0.48 mg/kg dw (NOAEL) to 0.71 mg/kg dw (LOAEL) for the little blue heron; and 

• 1.3 mg/kg dw (NOAEL) to 2.1 mg/kg dw (LOAEL) for the great blue heron. 

The belted kingfisher and the little blue heron are the most sensitive receptors to DDTR in sediments. 

The geometric mean DDTR PRGs are as follows: 

• 0.91 mg/kg dw for the belted kingfisher (RME; assuming a diet consisting of fish and other 

dietary items and an area use factor of 50%): 

• 0.33 mg/kg dw for the belted kingfisher (assuming a highly conservative diet of 100% fish and an 

area use factor of 100%); 

• 0.58 mg/kg dw for the little blue heron; 

• 0.66 mg/kg dw for the pied-billed grebe; and 

• 1.7 mg/kg dw for the great blue heron. 
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DDTR Target Sediment Concentrations Protective of Receptor 
Based on Risl< from Forage Fish 

Belted Kingfisher (Highly 
Conservative Exposure) 
0.28 mg/kg - 0.38 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 0.33 mg/kg 

Little Blue Heron 
0.48 mg/kg - 0.71 mg/kg 
R :̂ > 0.70; p-values: < 
0.05 
Recommended PRG {+): 
0.58 mg/kg 

Belted Kingfisher (Reasonable Maximum 
Exposure) 
0.69 mg/kg-1.19 mg/kg 
R î > 0.70; p-vaiues: < 0.05 
Recommended PRG (+): 0.91 mg/kg 

Pied-Billed Grebe 
0.37 mg/kg -1.2 mg/kg 
R :̂ > 0.70; p-values: < 0.05 
Recommended PRG (+); 0.66 mg/kg 

Great Blue Heron 
1.33 mg/kg - 2.07 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 1.67 mg/kg 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 
Range of DDTR PRGs for Sediment (mg/kg) 

+ Indicates the geometric mean PRG for the receptor (Table 2-10). 

The primary release mechanism for DDTR is migration of sediments and soils containing DDTR from the 

BASF property (formerly Ciba-Geigy). Post-remediation, upstream BASF DDTR concentrations of 1 to 

3 mg/kg dw should be considered in risk management decisions in selection of the sediment DDTR clean 

up goal for OU-2 sediment. 

HCB Sediment PRG 

A HCB PRG for sediments was developed by direct calculation of risk to the mink. Risk for the mink 

was driven by direct ingestion of sediments and was not associated with the consumption of fish. Target 

risk-based HCB sediments concentrations were estimated by back calculating risk equations for the mink 

to a target sediment concentration associated with an HI of 1. The recommended HCB sediment PRG for 

mink is 7.6 mg/kg. 
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Sediment PRGs Based on SERAFM Modeling 

Mercury PRGs were also estimated using the SERAFM model developed by USEPA. SERAFM was 

populated with site-specific inputs from surficial sediments and surface water in the Basin and Round 

Pond. Two scenarios were modeled for sediment in the Basin and Round Pond. Scenario 1 represents a 

typical flood year using a minimum 6-foot water elevation and 2009 data. Scenario 2 represents a drought 

using a minimum 3-foot water elevation and 2008 data. Scenario 1 was used to calibrate SERAFM, and 

Scenario 2 was used as confirmation of the model calibration. The model confirmed well for Scenario 2. 

The two receptors with the lowest PRGs using SERAFM were the belted kingfisher and little blue heron. 

The PRGs developed for the belted kingfisher ranged from 4.2 to 7.4 mg/kg dw for the highly 

conservative exposure scenario and 14.8 to 17.6 mg/kg dw for the reasonable maximum exposure 

scenario. SERAFM predicted a range of sediment PRGs from 10.7 to 13.6 mg/kg dw for the little blue 

heron. Suitable nesting habitat for and the number of belted kingfishers is limited at OU-2 as discussed in 

the ERA (AMEC, 201 lb). 

The cleanup goal for mercury in sediment predicted by SERAFM ranges from 4.2 mg/kg dw to 17.6 

mg/kg dw. This range encompasses the SERAFM cleanup goals predicted for the little blue heron (10.7 to 

13.6 mg/kg dw). 

Mercury Floodplain Soil PRGs Based on the Ratio Method 

Mercury floodplain soil PRGs were estimated using the ratio method. Floodplain soil PRGs for mercury 

using the linear and power regression equations were also estimated for informational purposes only to 

document the evaluation because the power and linear analyses did not achieve the USEPA goals for 

statistical relevance. Invertebrate data were separated into multiple groupings to provide a range of soil 

mercury PRGs. Data groupings included tissue and soil data pairs from individual invertebrate types (i.e., 

flying insects, crawling insects, and spiders) and from groups of these invertebrates (i.e., all invertebrate 

types combined as well as the combination of crawling insects and spiders only). 

The PRGs were estimated by back-calculating to a target invertebrate tissue methylmercury concentration 

associated with a HI of 1 for insectivorous avian receptors identified for OU-2 (i.e., the Carolina wren). 

Methylmercury in insect tissue was the primary risk driver to the Carolina wren in the updated ERA. The 

target invertebrate tissue methylmercury concentration was divided by a bioaccumulation ratio 

determined from the average methylmercury tissue and average soil mercury concentration to obtain a 
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range of NOAEL-, LOAEL-, and geometric mean-based soil PRGs for mercury. The NOAEL and 

LOAEL target invertebrate concentrations are the same for mercury because the NOAEL and LOAEL 

TRVs are the same, resulting in the same value for the geometric mean. NOAEL/LOAEL/geometric 

mean soil mercury PRGs protective of the Carolina wren ranged from 0.54 mg/kg to 1.9 mg/kg using the 

ratio method. 

Mercury Target Soil Concentrations 
Protective of the Carolina Wren 

Flying Insects, Crawling Insects, and Spiders, 1994 Included 
1.1 mg/kg 

Flying Insects, Crawling Insects, and Spiders, 1994 Excluded 
0.94 mg/kg 

Spiders 
1.3 mg/kg 

Flying Insects 
0.54 mg/kg 

Crawling Insects 
1.9 mg/kg 

Crawling Insects & Spiders 
1.7 mg/kg 

Note: Values represent NOAEL, LOAEL, and geometric mean PRGs. 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 

Range of Mercury PRGs for Soil (mg/kg) 

The mercury PRGs for floodplain soils were developed using highly conservative exposure assumptions. 

The flying insects provide a mercury PRG of 0.54 mg/kg. This invertebrate class does not represent the 

typical dietary intake of a Carolina wren. The Carolina wren is a ground forager and would likely 

consume at least some proportion of crawling insects and spiders. This adds to the level of uncertainty in 

considering PRGs developed based on flying insects alone. Flying insects also include emergent aquatic 

insects, and remedial activities for OU-2 sediments will likely ser\'e to reduce insect mercury 
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concentrations because a significant portion of insects spend their larval stages in a sediment 

environment. 

DDTR Floodplain Soil PRGs Based on the Ratio Method 

DDTR floodplain soil PRGs were evaluated using the ratio method, similar to the development of soil 

mercury PRGs, but with normalized and non-normalized data. Floodplain soil PRGs for DDTR were also 

estimated using the linear and power regression equations using normalized and non-normalized data for 

informational purposes only to document the evaluation. The non-normalized flying insect data grouping 

was the only model that met the USEPA R^ goal of 0.7 and the USEPA p-value goal of less than 0.05. 

There is uncertainty in the linear and power regression equations based on the ingestion of flying insects 

only and the use of non-normalized data for lipophilic compounds such as DDTR. PRGs using non-

normalized data and the linear and power regression models were estimated for informational purposes 

only to document the evaluation. All data groupings were evaluated (i.e., individual invertebrate types or 

groups of invertebrates) to provide a range of potential soil DDTR PRGs. 

The PRGs were estimated by back-calculating to a target DDTR invertebrate tissue concentration 

associated with a HI of 1 for insectivorous avian receptors (i.e., the Carolina wren). The target 

invertebrate tissue DDTR concentration was divided by a bioaccumulation ratio determined from the 

average DDTR tissue and average soil DDTR concentration to obtain a range of NOAEL-, LOAEL-, and 

geometric mean-based soil PRGs for DDTR. The NOAEL-, LOAEL-, and geometric mean-based soil 

DDTR PRGs protective of the Carolina wren ranged from 0.032 mg/kg to 0.31 mg/kg using the ratio 

method with normalized data. The geometric mean soil DDTR PRG range protective of the Carolina 

wren ranged from 0.039 mg/kg to 0.25 mg/kg using the ratio method. 
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DDTR Target Soil Concentrations Protective of the Carolina Wren 
(Normalized Data) 

Flying Insects, Crawling Insects, and Spiders, 1994 Included 
0.21 mg/kg-0.31 mg/kg 
Geomean (+}: 0.25 mg/kg 

Flying Insects, Crawling Insects, and Spiders, 1994 Excluded 
0.076 mg/kg - 0.11 mg/kg 
Geomean (+): 0.091 mg/kg 

Flying Insects 
0.032 mg/kg - 0.047 mg/kg 
Geomean (+): 0.039 mg/kg 

Crawling Insects 
0.16 mg/kg - 0.23 mg/kg 
Geomean (+): 0.19 mg/kg 

+ Indicates the geometric mean PRG for the invertebrate grouping. 

Crawling Insects & Spiders 
0.11 mg/kg-0.17 mg/kg 
Geomean (+): 0.14 mg/kg 

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 

Range of DDTR PRGs for Soil (mg/kg) 

0.22 0.24 0.26 0.28 0.30 

A DDTR PRG for floodplain soils was developed using highly conservative exposure assumptions. The 

DDTR LOAEL HI for the Carolina wren was 1.4 in the updated ERA, which is slightly above the target 

value of 1. The conservative nature of the risk equations would indicate that the DDTR HI of 1.4 is likely 

overestimated for the Carolina wren. This adds to the level of uncertainty for the need for a DDTR PRG 

for floodplain soils. Remedial activities for OU-2 sediments will likely reduce insect DDTR 

concentrations because a significant portion of insects spend their larval stages in a sediment 

environment. Manufacturing activities at the Olin Plant did not include DDTR. The primary release 

mechanism for DDTR is migration of sediments and soils containing DDTR from the BASF property. 

Post remediation, upstream BASF DDTR concentrations of I to 3 mg/kg dw should be considered in risk 

management decisions in selection of the sediment DDTR clean up goal for OU-2 sediment. 
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RECOMMENDATIONS 

Selection of PRGs is a risk management decision that is based on a number of considerations. The 

following facts should be considered. The Basin and Round Pond constitute unique water bodies, unlike 

other systems for which PRGs have been generated in the past. The Basin and Round Pond: 

• Are on private property associated with an active operating facility owned by Olin; 

• Are hydraulically controlled by an engineered structure (the berm and gate system) 
that maintains water levels to reduce resuspension; 

• Are restricted from human exposure because of Olin's continuous surveillance and 
physical barriers to restrict trespassers; 

• Are limited for fish passage to the river by the berm and gate system; and 

• Exhibit a relatively low percentage of methylmercury in relation to total mercury 
compared to comparable environments, as described in the RI Addendum (AMEC, 
2011a). 

Overflow from the Basin and Round Pond does not cause an exceedance of the ambient water quality 

criterion (AWQC) of 0.012 microgram per liter (|J.g/L) in the river under the conditions sampled. This 

statement is based on a mass balance calculation that included mercury concentrations and flow rate from 

the overflow and river (AMEC, 201 la). 

Recommended Sediment PRGs 

The following PRGs are recommended as remedial goals. 

The mercury PRG for sediment using the BSAF approach is 1.6 mg/kg dw based on risk to the little blue 

heron. The mercury PRG of 1.6 mg/kg was calculated using the power regression equation and includes 

data from all forage fish species. The PRG for mercury in sediment predicted by SERAFM is 

approximately 10.7 - 13.6 mg/kg dw based on the little blue heron. The SERAFM PRG value of 10.7 

mg/kg mercury is realistic as a cleanup goal due to the conservative nature of the underlying risk 

parameters (i.e., toxicity values, exposure frequency, etc.). It is recommended that a cleanup goal range of 

1.6 to 10.7 mg/kg be applied to OU-2 sediment. 
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The recommended sediment cleanup goal for DDTR is 3 mg/kg based on upgradient concentrations that 

that are acceptable to EPA, as discussed above. The recommended cleanup goal for HCB is 7.6 mg/kg 

based on risk to the mink. The recommended cleanup goals for sediment are listed below. 

• Mercury: 1.6 to 10.7 mg/kg 

• DDTR: I to 3 mg/kg 

• HCB: 7.6 mg/kg 

The distribution of mercury within OU-2 encompasses the distribution of DDTR and HCB, as shown in 

the RI Addendum (AMEC, 2011b). Addressing risk associated with mercury concentrations will also 

address risk associated with DDTR and HCB concentrations. 

Recommended Soil PRGs 

The recommended mercury cleanup goal for soils is 1.7 mg/kg dw based on risk to the Carolina wren. 

The recommended mercury PRG of 1.7 mg/kg was calculated using data from crawling insects and 

spiders. 

The recommended soil cleanup goal for DDTR is 3 mg/kg based on upgradient concentrations that are 

acceptable to EPA and may serve as an ongoing source of DDTR in OU-2. HCB concentrations do not 

pose unacceptable risk within the floodplain soils, and a HCB PRG was not calculated. 

The recommended cleanup goals for soil are listed below. 

• Mercury: 1.7 mg/kg 

• DDTR: 1 to 3 mg/kg 

These PRGs are recommended as remedial goals. 
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TABLE 2-1 

Summarj ' of Equations for Mercury in Predatory Fish 

OLIN McINTOSH OII-2 

July 6, 2012 

Larsemouth Bass - Power 

1991, 1994 

2001 

2008 

Years Combined 

Largemouth Bass - Ratio 

Years Combined 

Lareemouth Bass - Linear 

1991, 1994 

2001 
2008 

Years Combined 

Number of Data 
Pairs (a) 

3 

2 

4 

9 

9 

3 

2 
4 

9 

R^ 

0.80 

0.82 

0.91 

0.85 

NA 

0.89 

0.92 
0.94 

0.77 

Regression Equation (b) 

y = 0.3129x*'"'' 

y = 0.3814x*'^°" 
n A'^GA 0.3535 

y = 0.4254x 
y = 0.3642x 

y = 0.044 Ix 

y = 0.0186x +0.2154 

y = 0.0413x + 0.1859 
y = 0.0368x +0.2297 

y = 0.0309x +0.2459 

p-value 

0.003 

0.01 

0.0002 

2E-06 

NA 

0.0005 

0.002 
8E-05 

4E-05 

Notes: 
(a) Number of data pairs does not include the five reference area data pairs; Only data pairs for sediments 

< 45 mg/kg are included in the analysis. 
(b) Regression equation based on OU-2 and reference area data pairs. 
y = target predatory fish tissue concentration 

X = target sediment concentration PREPARED BY/DATE: MKB 3/26/12 
NA = Not Applicable CHECKED BY/DATE: NSR 3/28/12 
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TABLE 2-2a 

Summary of Equations for Mercury in Forage Fish 

OLIN McINTOSH OU-2 

Power 

Mosquitofish 

Bluegill 

Silverside 

Species Combined 

Ratio 

All Forage Fish 

Lineal" 

Mosquitofish 

Bluegill 

Silverside 

Species Combined 

Number of 
Data Fairs 

(a) 

4 

4 

4 

12 

12 

4 

4 

4 

12 

R^ 

0.90 

0.94 

0.95 

0.87 

NA 

0.96 

0.89 

0.94 

0.79 

Regression Equation (b) 

r, ^ ^^ A 0.3011 

y = 0.1414x 
r\ 1 T i n 0.4013 

y = 0.1753x 
i\ ^ o l : c 0.429 

y = 0.1855x 
y = 0.1646x 

y = 0.0236x 

y = 0.0135x+0.0786 

y = 0.0185x+0.1108 

y = 0.0224x+0.1069 

y = 0.0197x+0.0866 

p-value 

0.001 

0.0003 

0.0002 

4E-07 

NA 

8E-05 

0.001 

0.0003 

lE-05 

Notes: 

(a) Number of data pairs does not include the three reference area data pairs; Only data pahs for 

sediments < 45 mg/kg aie included in the analysis. 

(b) Regression equation based on OU-2 and reference area data pairs, 

y = tai'get predatory fish tissue concentration 

X = target sediment concentration PREPARED BY/DATE: MKB 3/26/12 

NA = Not Applicable CHECKED BY/DATE: NSR 3/28/12 
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TABLE 2-2b 

Calculation of Sediment-Fish Tissue Ratios - Mercury 
OLIN McINTOSH OU-2 

Media 

Predatory Fish - All Years (c) 

Forage Fish - All Years (d) 

Average Fish Tissue 

Concentration for Mercury 
(mg/kg) 

0.822 

0.518167 

Average Sediment 

Concentration for Mercury 
(mg/kg, dw) (a) 

18.6 

21.9 

Mercurj' BSAF 
(Ratio Method) (b) 

0.0441 

0.0236 

Notes: 
(a) Excludes sediments greater than 45 mg,'1<:g. 

(b) BSAF = Average Tissue Concentration/Average Sediment Concentration 

(c) Refer to Appendix A, Table A-1 for samples used to calculate the average concentrations. 
(d) Refer to Appendix A, Table A-2 for samples used to calculate the average concentrations, 
mg/kg = milligrams per kilogram 
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TABLE 2-3a 

Summary of Equations for DDTR in Forage Fish 

OLIN McINTOSH OU-2 

Mosquitofish - Normalized 

Power 

Ratio 
Linear 

Mosquitofish - Non-normalized 

Power 
Ratio 

Linear 

Number of 
Data Pairs 

(a) 

9 

9 
9 

9 
9 

9 

R^ 

0.78 

NA 
0.68 

0.61 
NA 

0.44 

Regression Equation (b) 

-> A/TiC 0.7252 

y = 3.4605x 
y = 1 . 0 8 x 

y = 0.8019x + 23.813 

y = 1 . 2 8 7 4 x ° ' ' ' 
y = 1 . 1 0 x 

y=1 .1794x-0 .2816 

p-value 

0.0001 

NA 
0.0009 

0.003 
NA 

0.02 

Notes: 
(a) Number of data pairs does not include the three reference area data pairs. 
(b) Regression equation based on OU-2 and reference area data pairs, 
y = target predatory fish tissue concentration 

x = target sediment concentration 
NA = Not Applicable 

PREPARED BY/DATE: MKB 3/26/12 

CHECKED BY/DATE: NSR 3/28/12 

120036.05 l o f l 



RGO Report, Revision 3 
Operable Unit 2, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

July 6, 2012 

TABLE 2-3b 

Calculation of Sediment-Fish Tissue Ratios - DDTR 
OLIN McINTOSH OU-2 

Media 

Normalized Data 

Mosquitofish - All Years 

Non-normalized Data 

Mosquitofish - All Years 

Average Fish Tissue 
Concentration for DDTR 

(mg/kg) (a) 

91.8 

3.81 

Average Sediment 
Concentration for DDTR 

(mg/kg, dw) (a) 

84.8 

3.47 

DDTR BSAF 
(Ratio Method) (b) 

1.08 

1.10 

Notes: 
(a) Refer to Appendix A, Table A-3 for samples used to calculate the average concentration. 
(b) BAF = Average Tissue Concentration/Average Sediment Concentration 
mg/kg = milligrams per kilogram 
dw = dry weight 
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TABLE 2-4 

Summarj ' of NOAEL, LOAEL, and Geometric Mean Target Concentrations in Media 

OLIN McINTOSH OU-2 

R e c e p t o r 

Mink 

Belted Kiugfisher (Highly Consei-vative Scenario) 

Belted Kingfisher (Reasonable Maximmn Exposuie) 

Pied Billed Grebe 

Little Blue Heron 

Great Blue Heron 

Hg 

NOAEL 

Target 
(mg/kg) 

27 

NA 

NA 

NA 

NA 

NA 

LOAEL 

Target 
(mg/kg) 

27 

NA 

NA 

NA 

NA 

NA 

Geometric 

Mean Target 
(mg/kg) 

27 

NA 

NA 

NA 

NA 

NA 

Controlling 
Media 

Sediment 

NA 

NA 

NA 

NA 

NA 

MeHg 

NOAEL Target 
(mg/kg) 

NA 

0.11 

0.35 

0.58 

0.20 

0.20/0.43*'* 

Geometric Mean 

LOAEL Target 
(mg/kg) 

NA 

0.11 

0.35 

0.58 

0.20 

0.20/0.43''* 

Target 
(mg/kg) 

NA 

0.11 

0.35 

0.58 

0.20 

0.20/0.43*'* 

ControUing 
Media 

NA 

FF 

FF 

FF 

FF 

FF/PF 

DDTR 

NOAEL 

Target 
(mg/kg) 

NA 

0.42 

0.80 

0.51 

0.62 

1.29 

LOAEL 

Target 
(mg/kg) 

NA 

0.52 

1.19 

1.20 

0.82 

1.78*̂ * 

Geometric 

Mean Target 
(mg/kg) 

NA 

0.47 

0.98 

0.78 

0.71 

1.52 

Controlling 
Media 

NA 

FF 

FF 

FF 

FF 

FF 

HCB 1 

NOAEL 

Target 
(mg/kg) 

7.6 

NA 

NA 

NA 

NA 

NA 

LOAEL 

Target 
(mg/kg) 

7.6 

NA 

NA 

NA 

NA 

NA 

Geometric 

Mean Target 
(mg/kg) 

7.6 

NA 

NA 

NA 

NA 

NA 

Controlling 
Media 

Sediment 

NA 

NA 

NA 

NA 

NA 

Notes: 

(a) Forage fish concentration assumed to be equal to little blue heron forage fish PRG and then the MeHg PRG for predatory fish was back calculated. 

(b) Allowable concentration is above the ciurent site-wide exposure point concentration. Value included to find the geometric mean target concentration. 

NOAEL = No Observed Adverse Effects Level 

LOAEL = Lowest Observed Adverse Effects Level 

NA = Not Applicable. Risk not indicated for this receptor and constituent. 

Al = Aquatic Insect 

PF = Predatory Fish (Largemouth Bass) 

FF = Forage Fish (Bluegill, Silverside, Mosquitofish) 

mg/kg = milligrams per kilogram 

PREPARED BY/DATE: MKB 3/26/12 

CHECKED BY/DATE: NSR 3/28/12 
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TABLE 2-5 

Calculation of Sediment PRGs Based on Target Predatory Fish Concentrations - Mercury 

OLIN McINTOSH OU 2 

Power Analysis 

1991, 1994 

2001 

2008 

Years Combined 

Ratio 
Years Combined 

Linear Analysis 
1991, 1994 

2001 
2008 

Years Combined 

Allowed Predatory 
Fish Tissue Concentration'"' 

for Mercury (mg/kg) (y) 

NOAEL/LOAEL/GEOMEAN *̂* 

0.43 

0.43 

0.43 

0.43 

0.43 

0.43 
0.43 
0.43 
0.43 

Equation 

y = 0.3129x<'-̂ ^ '̂ 

y = 0.3814x<'^''" 

y = 0.4254x<'-̂ ^̂ ^ 

y = 0.3642x<'^^°' 

y = 0.044 Ix 

y = 0.0186x + 0,2154 
y = 0.0413x +0.1859 
y = 0.0368x +0.2297 
y = 0.0309x +0,2459 

R^ 

0.80 

0.82 

0.91 

0.85 

NA 

0.89 
0.92 
0.94 
0.77 

p-value 

0.003 

0.01 

0.0002 

2E-06 

NA 

0.0005 
0.002 
8E-05 
4E-05 

Target Sediment 
Concentration for 

Mercury (mg/kg) (x) 

NOAEL/LOAEL/GEOMEAN ^' 

3.5 

1.5 

1.0 

1.7 

9.8 

12 
5.9 
5.4 

6.0 

Notes: 
(a) The great blue heron is the only ecological receptor with predatory fish as a contiolling media (Table 2-4). 
(b) As shown on Table 2-4, the NOAEL and LOAEL target predatory fish concentrations are the same, resulting in the same concentration for the geometric mean concentration. 
y = allowed largemouth bass fish tissue concentration 
X = target sediment concentration associated with allowed fish concentration 
mg/kg = milligrams per kilogram 
PRG = Preliininaiy Remediation Goal 
NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
GEOMEAN = Geometric mean of the NOAEL and LOAEL 

Indicates the equation that provides the highest R^ value with an acceptable p-value (<0.05). 

Indicates the combined equation considered representative of a more robust dataset, as demonstrated by the increased sample size and lower p-value, than the year-specific 

regression lines; equation achieves USEPA's goals of statistical relevance (R^ value > 0.70 and a p-value < 0.05). 
PREPARED BY/DATE: NSR 5/21/12 

CHECKED BY/DATE: EEC 5/21/12 
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Operable Unit 2, Mcintosh, Alabama 
AMEC Projact 6107-12-0036 

M y 6, 2012 

CalcDiation of SedintenI PRGs Based on Target Forage Fish Concenlradons - Mercury' 

OLIN McINTOSH OU-2 

Belled KinEfisher 

(Hishlv Conservative Suna i io l 

Mosquitofish 

Bhiegill 

Silverside 

Species Combmed 

Species Combined 

Mosquitofish 

Bluegill 

Silverside 
Species Combmed 

Belted Kingfisher 
fReasooable Maximum Exposure) 

Mosquitofish 

Bluegill 

Sil\'erside 

Species Combined 

Species Combined 

Mosquitofish 

Bluegill 

Sil\'erside 
Species Combined 

Pied Billed Grebe 

Mosquitofish 

Bluegill 

Sil\'erside 

Species Combined 

Species Combmed 

Mosquitofish 
Bluegill 

Silverside 

Species Combined 

Power Analysis 

Power Analysis 

Power Analysis 

Power .Analysis 

Ratio 

Linear Analysis 
Linear Analysis 

Linear Analysis 
Lmear Analysis 

Power .Analysis 

Power Analysis 

Power Analysis 

Power Analysis 

Ratio 

Linear Analysis 
Linear Analysis 
Lmear Analysis 
Lmear Analysis 

Power Analysis 

Power .Analysis 

Power Analysis 

Power Analysis 

Ratio 

Linear Analysis 
Linear Analysis 
Linear Analysis 
Linear Analysis 

Allowed Forage 

Fisb Tissue CoocentTation'^^ 
for MercuiT (mg/kg) (y) 

XOAZL/LOAEL'GEOMEAN "" 

[111 

0.11 

0.11 

0.11 

0.11 

o i l 
o i l 
on 

0 35 

0.35 

0.35 

OJS 

0.35 

0.35 

0.35 
0.35 
0 35 

0.58 

0.5S 

0 58 

0.5S 

0.58 

0.58 

0.5S 
0.58 

Equation 

y = 0.1414x' '^" 

y = 0.1753](''™" 

y = 0.1855x''™ 

y = 0.1646x''™' 

y = 0.0236s 

y = 0.0185s+ 0.1108 

y = 0.0224s + 0.1069 
y = 0.0197s+ 0.0866 

y = 0.1414s''-^" 

y = 0.1753s''™^ 

y = 0.1855s"™ 

y = 0.1646s''^*" 

y = 0.0236s 

y = 0.0135s+ 0.07S6 

y = 0.0185s+ 0.1108 
y = 0.0224s + 0.1069 
v = 0.0!97s + 0.0866 

y = 0.1414s''™' 

y = 0.1753s''™" 

y = 0 .1855s° ' " 

y = 0.1646s''^™ 

y = 0.0236s 

y = 0.0185s+ 0.1108 

y = 0.0224s + 0.1069 

y = 0.0197s + 0.0866 

K' 

0.90 

0.94 

0 95 

0.87 

NA 

0.89 
0.94 
0.79 

0.90 

0 94 

0 95 

0.87 

NA 

0.96 

0.89 
0.94 
0.79 

0 90 

0 94 

0 95 

0.87 

NA 

0.89 

0 94 

0 79 

p-value 

0.001 

0.0003 

0.0002 

4E-07 

NA 

0.001 
0.0003 
lE-05 

0.001 

0.0003 

0.0002 

4E-07 

NA 

8E-05 

0.001 
0.0003 
lE-05 

0.001 

0.0003 

0.0002 

4E-07 

NA 

0.001 

0.0003 

lE-05 

Tai^et Sedimeat 

Concentration for 

Mei-cury (mg/kg) (s) 

NOAEL/LOAEL/GEOMEAN "" 

0.43 

0 3 ! 

0 30 

0.36 

4 7 

-0.043 
0.14 
1 2 

20 

5.6 

4.4 

6.9 

15 

20 

13 
11 
13 

109 

20 

14 

25 

25 

25 
2 ! 
25 



RGO Report, Revision 3 

Operable Unit 2, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

M y 6, 2012 

CalcDiation of Sedintenl PRGs Based on Target Forage Fish Concenlrafions - Mercury' 

OLIN McINTOSH OU-2 

Little Blue Heron 

Mosquitofish Power Analysis 

Bluegill Power .Analysis 

Sil\'erside Power Analysis 

Species Combined Power Analysis 

Species Combmed Ratio 

Mosquitofish Linear Analysis 

Bluegill Linear Analysis 
Silverside Linear Analysis 

Species Combined Linear Analysis 

Allowed Forage 

Fisb Tissue ConcentTation'^^ 
for MercuiT (mg/kg) (y) 

XOAZL/LOAEL'GEOMEAN "" 

0.20 

0.20 

0 20 

0.20 

0.20 

0.20 

0.20 
0.20 
0 20 

Equation 

y = 0.1414s''™' 

y = 0.1753s''™" 

y = 0.1855s '"" 

y = 0.1646s''^™ 

y = 0.0236s 

y = 0.0135s+ 0.07S6 

y = 0.0185s+ 0.1108 
y = 0.0224s + 0.1069 
y = 0.0197s + 0.0866 

K' 

0 90 

0 94 

0.95 

0.87 

NA 

0.96 

0.89 
0.94 
0.79 

p-value 

0.001 

0.0003 

0.0002 

4E-07 

NA 

8E-05 

0.001 
0.0003 
lE-05 

Tai^et Sediment 

Concentration for 

Mei-cury (mg/kg) (s) 

NOAEL/LOAEL/GEOMEAN "" 

3.2 

1 4 

12 

1 6 

8.5 

9 0 

4 8 
4.2 
5.8 

^sullii^ in the same concenlratiDa foe the geometric i 

Xoles: 

(a) Table 2-4 
(b) As shown on Table 2-4, the NOAEL and LOAEL target forage fish coiiceiilratjons are the i 
y = allowed forage fish tissue concentration 

X = target sediment concentr^on associated with allowed fish concentration 
Toglkg = milligrams per kilograjn 

PRG = Preliminaiy Remediation Goal 
NO. ' ^L = No Obsen ed Adt^rse Effects Level 

LOAEL = Lowest Observed Adverse Effects Level 

GEOMEAN = Geometric mean of the NOAEL and LOAEL 

Indicates (heequation that provides the highest 8 value with an acceptable p-value (<0.05). 

Indicates the combined equation considered representative of a more robust dataset, as demonstrated bj'the increased sample 

regression lines, equation achieves USEPA's goals of statistical relevance (Rvalue > 0.70 and a p-value < 0.05). 

1 concentration. 

PREPARED BY/DATE: NSR 5/21/12 

CHECKED BY/DATE: EEC 5/21/12 
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RGO Report, Revision 3 
Operable Unit!, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

July 6, 2012 

CalculatioD of Setlimeiit PRGs Based on Tai'get Forage Fish Concentralions - DDTR (Normalized) 

OLIN McINTOSH OU-2 

Belted KinafisLer 
(Hialilv CoQsenative Sceuariol 

Mosquitofisli 

Belted KinsBsher 
(Reasouable Maximum Exposure) 

Mosquitofish 

Pied Billed Grebe 

Mosqiiitofisli 

Little Blue Herou 

Mosquitofish. 

Great Blue Heron 

Mosquitofish 

Power Analysis 

Powei' Analysis 

Powei' Analysis 

Power Analysis 

Powei' Analysis 

Allowed Forage Fish Tissue 

CouceutratioB for D D T R ' " ' 

(mg/I^) (y) 

NOAEL LOAEL GEOMEAN 

0.42 0.52 0.47 

0.80 1.19 0.98 

0.51 1.20 0.78 

0.62 0.82 0.71 

1.29 1.78 1.52 

AIIoHed Forage Fish Tissue 

CoucentraHou for D D T R " ' ' 

(Noi'm allied) 
(mg/ke) (y) 

NOAEL LOAEL GEOMEAN 

11 14 13 

22 32 26 

14 32 21 

17 22 19 

35 48 41 

Normahzed 
Equation 

y = 3.4605x''-^'^ 

y = 3.4605x''™= 

y = 3.4605x''™= 

y = 3.4605x''™= 

y = 3.4605x''™= 

R-

0.78 

0.78 

0.78 

0.78 

0.78 

p-value 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

Target Sediment Concentratiou 
for DDTR 

(Normalized) 
(mg kg) (x) 

NOAEL LOAEL GEOMEAi> 

5.15 6.91 6.01 

12.51 21.63 16.55 

6.72 21.88 12.08 

8.80 12.94 10.61 

24.18 37.69 30.32 

Tai'get 

NOAEL 

0.28 

Sediment Concentratiou 

for DDTR *'̂ ' 
(malig) (x) 

LOAEL GEOMEAN 

0.38 0.33 

0.69 1.19 0.91 

0.37 1.20 0.66 

0.48 0.71 0.58 

1.33 2.07 1.67 

1 
Notes: 
(a) Table 2A 

(b) Fish tissue nomialized by dividing allowed tissue conceniration by the avemge fraction Epids (0.037) in mosquitofish samples. 
(c) Target sediment concentration denormalized by niiiltiplyiug by the average fi'aciion of organic carbon (0.055) in sediment samples, 
y = allowed forage fish tissue concenti'ation 

X = target sediment concentration associated with allowed fish concenti'ation 
mg/kg = milhgi'ams per kilogram 
PRG = Preliminary Remediation Goal 

NA = Not Applicable 

NOAEL = No Obsei-ved Advei-se Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 

GEOMEAN = Geometiic mean of the NOAEL and LOAEL 

Indicates the equation that provides the highest R value with an acceptable p-value (<0.05). 

PREPARED BY/DATE: MKB 3/26/12 
CHECKED BY/DATE: NSR 3/28/12 
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TABLE 2 8 

Summaiy of Meicuiy PRGs foi' Sediment - Based on Risk fiom Predatory Fisli 

OLIN McINTOSH OU 2 

Receptoi' 

Gieat Blue Heion 
199L 1994 

2001 
2008 

Years Combined 

OVERALL RANGE 

Power 
Analysis 

NOAEL/LOAEL/GEOMEAN 

3.5 
1.5 
1.0 

1.7 

R^ 

0.80 
0.82 
0.91 

0.85 

Range of Taiget Sediment Concentrations Protective 

p-value 

0.003 
0.01 

0.0002 
2E-06 

1.0 - 3.5 

Ratio (a) R^ 

NOAEL/LOAEL/GEOMEAN 

NA NA 
NA NA 
NA NA 
9.8 NA 

of Receptoi' (mg/kg) 

p-value 

NA 
NA 
NA 
NA 

9.8 

Linear R^ 

NOAEL/LOAEL/GEOMEAN 

12 0.89 
5.9 0.92 
5.4 0.94 
6.0 0.77 

p-value 

0.0005 
0.002 
8E-05 
4E-05 

5.4-12 

RANGE OF MERCITRY SEDIMENT PRGs (mg/kg) 

(Across All Types of Analysis) 
1.0 -12 

Notes: 
(a) Ratio method presented for information pmposes only and not included in the overall range. 
PRG = Preliminary Remediation Goal 
mg/kg = milligrams per kilogram 

NA = Not Applicable 

NOAEL = No Observed Adverse Effects Level 

LOAEL = Lowest Obseived Adverse Effects Level 

GEOMEAN = Geometric mean of the NOAEL and LOAEL 

Indicates the PRG calculated using the equation that provides the highest I^ with an acceptable p-value (<0.05). 

Indicates the PRG calculated using the equation considered representative of a more robust dataset, as demonstrated by the increased sample size and lower p-value, than the 

year-specific regression lines; equation achieves USEPA's goals of statistical relevance (I^value>0.70 and a p-value < 0.05). 

PREPARED BY/DATE: NSR 5/21/12 
CHECKED BY/DATE: EEC 5/21/12 

120036.05 l o f l 
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TABLE 2 9 

Summaiy of Mercury PRGs foi' Sediment - Based on Risk from Forage Fish 

OLIN McINTOSH OU 2 

Receptor 

Belted Kingfisher 

(Highly Conservative Scenario) 

Mosquitofish 
Bluegill 

Silverside 
Species Combined 

OVERALL RANGE 

Belted Kingfisher 

(Reasonable Maximum Exposure) 

Mosquitofish 
Bluegill 

Silverside 
Species Combined 

OVERALL RANGE 

Pied BiUed Grebe 
Mosquitofish 

Bluegill 
Silverside 

Species Combined 

OVERALL RANGE 

Little Blue Heron 
Mosquitofish 

Bluegill 
Silverside 

Species Combined 

OVERALL RANGE 

Rauge of Taiget Sediment Concentrations Protective of Receptor (mg/kg) 

Power 
Analysis 

NOAEL/LOAEL/GEOMEAN 

0.43 
0.31 
0.30 
0.36 

R= 

0.90 
0.94 
0.95 
0.87 

p-value 

0.001 
0.0003 
0.0002 
4E-07 

0.30 - 0.43 

20 
5.6 
4.4 
6.9 

0.90 
0.94 
0.95 
0.87 

0.001 
0.0003 
0.0002 
4E-07 

4.4 - 20 

109 
20 
14 
25 

0.90 
0.94 
0.95 
0.87 

0.001 
0.0003 
0.0002 
4E-07 

14 -109 

3.2 
1.4 
1.2 

1.6 

0.90 
0.94 
0.95 

0.87 

0.001 
0.0003 
0.0002 

4E-07 

1.2 - 3.2 

Ratio (a) 

NOAEL/LOAEL/GE OME AN 

NA 
NA 
NA 
4.7 

R= 

NA 
NA 
NA 
NA 

p-value 

NA 
NA 
NA 
NA 

4.7 

NA 
NA 
NA 
15 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

15 

NA 
NA 
NA 
25 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

25 

NA 
NA 
NA 
8.5 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

8.5 

Lineal' R^ p-valne 

NOAEL/LOAEL/GEOMEAN 

2.3 0.96 8E-05 
-0.043 0.89 0.001 
0.14 0.94 0.0003 
1.2 0.79 lE-05 

-0.043 - 2.3 

20 0.96 8E-05 
13 0.89 0.001 
11 0.94 0.0003 
13 0.79 lE-05 

11-20 

37 0.96 8E-05 
25 0.89 0.001 
21 0.94 0.0003 
25 0.79 lE-05 

21 37 

9.0 0.96 8E-05 
4.8 0.89 0.001 
4.2 0.94 0.0003 
5.8 0.79 lE-05 

4.2 - 9.0 

RANGE OF MERCURY SEDIMENT PRGs (mg/kg) 

(Across All Tj'pes of Analysis 

Overall Range 

-0.043 - 2.3 

4.4 - 20 

14 - 109 

1.2 - 9.0 

-0.043 - 109 

Notes: 
(a) Ratio method presented for information purposes only and not included in the overall range. 
PRG = Preliminary Remediation Goal 
mg/kg = milligiams per kilogram 
NA = Not Applicable 

NOAEL = No Observed Adverse Effects Level 

LOAEL = Lowest Observed Adverse Effects Level 

GEOMEAN = Geometric mean of the NOAEL and LOAEL 

Indicates the PRG calculated using the equation that provides the highest ^ with an acceptable p-value (<0.05). 

Indicates the PRG calculated using the equation considered representative of a more robust dataset, as demonstrated by the increased sample size and lower p-value, than tlie 

species-specific regression lines; equation achieves USEPA's goals of statistical relevance (I^ value > 0.70 and a p-value < 0.05). 

PREPARED BY/DATE: NSR 5/21/12 
CHECKED BY/DATE: EEC 5/21/12 
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TABLE 2-10 

Summary of DDTR PRGs for Sediment - Based on Risk from Forage Fish 

OLIN McINTOSH OU-2 

Receptor 

Normalized Data 

Belted Kingfisher 

(Highly Conservative Scenario) 

Mosquitofish 

Belted Kingfisher 

(Reasonable Maximum Exposure) 

Mosquitofish 

Pied Billed Grebe 

Mosquitofish 

Little Blue Heron 

Mosquitofish 

Great Blue Heron 

Mosquitofish 

Range of Target Sediment Concentrations Protective of Receptor (mg/kg) | 

Power 

NOAEL 

0.28 

0.69 

0.37 

0.48 

1.3 

LOAEL GEOMEAN 

0.38 0.33 

1.2 0.91 

1.2 0.66 

0.71 0.58 

2.1 1.7 

R^ 

0.78 

0.78 

0.78 

0.78 

0.78 

p-value 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

RANGE OF DDTR SEDIMENT PRGs (mg/kg) 

(Aero s AU Types o f Analysis) 

Overall Range 

0.28 - 0.38 

0.69 - 1.2 

0.37 - 1.2 

0.48 - 0.71 

1.3 - 2.1 

0.28 - 2.1 

Notes: 

PRG = Preliminary Remediation Goal 

mg/kg = milligrams per kilogram 

NA = Not Applicable 

NOAEL = No Observed Adverse Effects Level 

LOAEL = Lowest Observed Adverse Effects Level 

GEOMEAN = Geometric mean of the NOAEL and LOAEL 

Indicates the PRG calculated using the equation that provides the highest R with an acceptable p-value (<0.05). 

PREPARED BY/DATE: MKB 3/26/12 

CHECKED BY/DATE: NSR 3/28/12 

120036.05 1 o f l 
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TABLE 3 1 

SERAFM Input Parameters and Justification for Selection 
OLIN McINTOSH OU 2 

Parameter 
Sceuario 1 

6 ft Water Elevation 
Input Set 1 Input Set 2 

Scenario 2 
3 ft Water Elevation 

Input Set 1 Input Set 2 

Justiflcation for Selection 

Analytical Data Source Year(s) 

Water Elevation Basis (ft NAVD88) 

Lake Area (m )̂ 

Watershed Area, as Contributing Aiea (m )̂ 

Epilimnion Deptli (m) 

Hypolimnion Depth (m) 

Anoxic Hypolimnion? 

Inflow (m^/yr) 

Outflow (m^/yr) 

Precipitation (centimeters per year) 

DOC Epilimnion (mg/L) 

DOC Hypolimnion (mg/L) 

Hgn - River (g/m^) 
Hg cone, in sed dry weight ((tg/g) 

Zooplankton biotic solids in water inflow (g/m^) 

2009 

6 

275,681 

647,500 

1.4 

0.1 

Yes 

6.80E-K)6 

6.80E-K)6 
152.40 

16 

16 

5.64E-06 

33.27 

2008 and 2009 

3 

274,544 

647,500 

0.49 

0.1 

Yes 

3.47E+06 

3.47E+06 
105.20 

17 

17 

5.64E-06 

40.7 

Years ftom which analytical data are used for inputs; 2009 porewater data used in 2008 scenarios because it is the closest dataset temporally to 2008. 

Water elevation basis used to determine area and other hydraulic parameters. 

Based on indicated elevation, area of Basin and Round Pond, excluding the area of the Deep Hole\ 

OU-2 watershed area east of the bluff and inside the berm under non-flood conditions. 

Calculated from July and August 2009 temperature profiles. 

SERAFM minimum value. This model represents the epilimnion only. 

Based on July and August 2009 dissolved oxygen profiles. 

Steady state assumption (inflow = outflow): an average of the inflow and outflow for the year was computed fiom water level data. See Appendix C. 

Steady state assumption (inflow = outflow); an average of the inflow and outflow for die year was computed fiom water level data. See Appendix C. 

Scenario 1 uses 2009 total precipitation data. Scenario 2 uses 2008 total precipitation data. Scenario 3 is based on summer 2008 rainfall, extrapolated out to a year. 

Average DOC concentration of indicated year(s) SW ESPP monitoring samples collected in epiliminon (excludes samples in Deep Hole'). 

Same as above - model represents epilimnion only. 
Average of 2 Tombigbee River samples collected on 11/02/2009 (2008 data not available). 

Average of 2009 0-2" fine sediment cores and indicated year(s) 0-4" surficial sediment samples. Excludes samples taken in the Deep Hole\ 

Input Set 1: Default model input for eutrophic lake; Input Set 2: Suggested value from model author for eutrophic lake 

Process/Media 

Methylation/Sediment (per day) 

Demetliylation/Hypolmmion (per day) 

Demetliylation/Sediment (per day) 

Photodegradation/Water Column (per day E/m^-day) 

Hgn Kd_sed (L/kg) 

MeHg Kd_sed (L/kg) 

Hgn Kd_abio (L/kg) 

Hgn Kd_bio (L/kg) 

1.60K-07 ^ ^ 1 

1.60E-07 ^ ^ 1 

3.20E-07 ^ H 

2.00E-03 ^ 1 

260,558 

4,557 

7.182,936 

B 1.60E-07 

V 1.60E-07 

B 3.20E-07 

H . 2.00E-03 

260,558 

4,557 

7,182,936 

^ojusreno^anmSiOT 

Adjusted for calibration 

Adjusted for calibration 

Adjusted for calibration 

From Battelle data as interpreted by AMEC using a log-log regression point Kd estimate 

From Battelle data as interpreted by AMEC using a log-log regression point Kd estimate 

Input Set 1: Ratio of abiotobio is ; Input Set 2: ratio of abiotobio is 2.5 
127,696,640 17,941,378 127,696,640 17,941,378 

Particle Parameters 

Abiotic solids in water inflow (g/m^) 

Sediment particle diameter (jim) 

Burial velocity (m/yr) 

44 

13 

0.008 

44 

13 

0.008 

From Anchor QEA analysis provided in Updated RI Addendum (AMEC, 201 la). 

Lowest geometiic mean of the particle sizes as analyzed from the October 2009 storm event. Particle distribution not expected to be notably different between storm events. 

From Anchor QEA analysis provided in Updated RI Addendum (AMEC, 201 la). 

Notes: 

'samples from locations 103, 203 and DH are located in the Deep Hole area, which was excluded from the model. 

^ ^ ^ ^ 1 Grey highlight denotes parameters that were adjusted to calibrate the model. 

Methylation/demethylation rates are default value widi scaling factors applied for calibration. 

Where the same inputs were used for Input Set 1 and Input Set 2, the inputs are Usted only once 

Prepared by/Date: NIG 4/13/2012 

Checked by/Date: KPW 04/17/2012 

DOC = dissolved organic carbon 

E/m^-day = Einsteins per square meter per day 

g/m^ = grams per cubic meter 

Hgn = inorganic mercury 

Kd = partition coefficient 

L/kg = Hter per kilogram 

fig/g = microgram per gram 

fim = micrometer 

m = meter 

m/yr = meter per year 

m = square meter 

m^/yr = cubic meter per year 

MeHg = methylmercuiy 

mg/L = milligram per liter 

SW = surface water 

120036.05 l o f l 
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TABLE 3 2 

SERAFM C:alibratiou and C:onfirmation Results 
OLIN McINTOSH Ol 2 

INPUT SET 1 

Epilimnion Surface Watei' 
Filtered Methylmercury (fig/L) 
Filtered Mercury (fig/L) 

Unfiltered Methylmercury (ng/L) 
Unfiltered Mercury (iig/L) 

MODEL CALIBRATION SCENARIO 1 

Predicted by SERAFM 

Sceua rio 1, lupnt Set 1 

0.000460 
0.0191 

0.000890 
0.105 

Average 

Measured in 2009 

(Scenario 1)^ 

0.000475 
0.00739 

0.000882 
0.0427 

Average Percent Difference 
Absolute Percent Difference 

Percent 

Difference^'''* 

3.27% 
-61.3% 

-0.87% 
-59.4% 
-29.6% 
31.2% 

MODEL CONFIRMATION SCENARIO 2 

Predicted by SERAFM 

Scenai io 2, Input Set 1̂  

0.000750 
0.0228 

0.00142 
0.0931 

Average 

Measured in 2008 

(Scenaiio 2)^ 

0.000770 
0.0153 

0.00278 
0.266 

Average Percent Difference 
Absolute Percent Difference 

Percent 

Difference^''* 

2.67% 
-33.1% 

95.8% 
186% 
62.8% 
79.6% 

INPUT SET 2 

EpUimnion Surface Watei' 
Filtered Methylmercury ((ig/L) 
Filtered Mercury (fig/L) 

Unfiltered Methylmercury (|ig/L) 
Unfiltered Mercury (ng/L) 

MODEL CALIBRATION SCENARIO 1 

Predicted by SERAFM 

Scenaiio 1, Input Set 2 

0.000434 
0.0153 

0.00247 
0.0803 

Average 

Measured in 2009 

(Scenario 1)^ 

0.000475 
0.00739 

0.000882 
0.0427 

Average Percent Difference 
Absolute Percent Difference 

Percent 

Diffeieuce^'''* 

9.50% 
-51.7% 

-64.3% 
-46.9% 
-38.3% 
43.1% 

MODEL CONFIRMATION SCENARIO 2 

Predicted by SERAFM 

Scenai io 2, Input Set 2' 

0.000743 
0.0193 

0.00406 
0.0773 

Average 

Measured in 2008 

(Scenaiio 2)^ 

0.000770 
0.0153 

0.00278 
0.266 

Average Percent Difference 
Absolute Percent Difference 

Percent 

Difference^'''* 

3.65% 
-20.9% 

-31.5% 
244% 
48.9% 
75.1% 

Notes: 

'sources of inputs and measured values used are listed in Table 3-1 

^Percent Difference calculated as (measured - predicted) -̂  predicted 

^Negative Percent Difference indicates that model overpredicts result 

'* Average Absolute Percent Difference calculated as (|measured - predicted|) -̂  predicted 

Order of preference for calibration/confirmation per USEPA model developer: 1) filtered methylmercury, 2) filtered mercury. 3) unfiltered mediylmercuiy, 4) unfiltered mercury. 
Hg/L = microgiams per liter Prepared by/Date: NTG 04/13/2012 

Checked by/Date: KPW 04/17/2012 
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TABLE 3-3 

SERAFM Target Sediment Mercury Concentrations 
Associated with Receptor Hazard Indices ofl 

OLIN McINTOSH OU-2 

Ecological Receptor 
Target Sediment Mercury concentration, dry 

weight (mg/kg) 

Scenario 1 

Belted Kingfisher - 100% TL3 Fish, FF = 1 
Belted Kingfisher - Modified Diet*, FF = 0.5 
Little Blue Heron 
Great Blue Heron 
Mink 
Pied-billed Grebe 

4.2 - 7.4 
14.8- 17.6 
10.7-13.6 
13.1-16.0 
30.6 - 32.7 
33.9 -35.9 

Notes: 
FF = Forage Factor 
Scenario defined in Table 3-1; Given range represents both Input Set 1 and Input Set 2 
mg/kg = milligrams per kilogram 
TL = trophic level 
*fi-ogs 35%, TL3 fish 45%, TL4 fish 20% 

Prepared by/Date: NTG 04/13/2012 
Checked by/Date: KPW 04/17/2012 
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TABLE 3 4a 

SERAFM Sensitivity Analysis for tLe Little Blue Heron Using Scenario 1, Input Set 1 
OLIN McINTOSH OU-2 

Lake Area" ( m ) 

Epilimnion Depth (m) 

hiflow (ni /yr) 

precipitation (in/yr) 

DOC Epilimnion (mg/L) 

DOC Hypolimnion (mg/L) 

Hgn - River (g/m') 

Hg cone, in sed dry weight ([ig/g) 

Hgn K^sed (L/kg)' 

MeHg K<i_sed (L/kg)' 

Abiotic solids in water inflow (g/m) 

Sediment paiticle diameter (nm) 

Burial velocity (m/yi) 

80% of Scenario 1 

417,029^ 

1.1 

5,437.372 

48 

12.8 

12.8 

0.00000451 

26.6 

26,056^ 

4 5 6 ' 

35 

7 

0.006 

Input 

Scenario 1 

463,365 

1.4 

6,796,715 

60 

16.0 

16.0 

0.00000564 

33.3 

260,558 

4,557 

44 

13 

0.008 

120% of Scenario 1 

509,702 ^ 

1.7 

8,156,058 

72 

19.2 

19.2 

0.00000677 

39.9 

2,605,580 ' 

45,570 ̂  

53 

24 

0.009 

Variability From Base Target Sediment 
Concentiation of 10.7 mg/kg dw 

4.9% 

-2.0% 

3.5% 

3.8% 

15.2% 

0.0% 

3.5% 

0.0% 

0.0% 

0.0% 

0.0% 

0.1% 

0.0% 

-4.0% 

1.6% 

-3.5% 

-3.8% 

-10.8% 

0.0% 

-3.5% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

Notes: 

Scenario 1. Input Set 1 input values and sources used are listed in Table 3-1. 

•Lake Area was varied fi:om 90% to 110% for sensitivity analysis. 

Adsorption Coefficients for mercury and methylmercury io sediment were varied by factors of 0.1 and 10. 

Sediment particle size was varied based on the rauge of geometric means of particle size. 

m = meters squared 
m = meters 

m /yr = cubic meters per year 
in/yr = inches per yeai' 
mg/L = milligrams per liter 
g/m = grams per cubic meter 
pg/g = microgram per gram 
Hgn = Mercury (II) 
MeHg = Methyhnerciiry 
Kdsed = solid-liquid partition coefTicient 
L/kg = liters per kilogram 
pm = micrometer 
m/yr = meters per year 
DOC = dissolved organic caibon 

Prepared/Date: KPW 04/17/2012 

Checked/Date: NTG 04/17/2012 
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TABLE 3^b 

SERAFM Sensitivity Analysis for the Little Blue Heron Using Scenario 1, Input Set 2 
OLIN McINTOSH OU-2 

Lake Area" ( m ) 

Epilimnion Depth (m) 

hiflow (ni /yr) 

precipitation (in/yr) 

DOC Epilimnion (mg/L) 

DOC Hypolimnion (mg/L) 

Hgn - River (g/m') 

Hg cone, in sed dry weight ([ig/g) 

Hgn K^sed (L/kg)' 

MeHg K<i_sed (L/kg)' 

Abiotic solids in water inflow (g/m) 

Sediment paiticle diameter ([im) 

Burial velocity (m/yi) 

80% of Scenario 1 

417,029^ 

1.1 

5,437.372 

48 

12.8 

12.8 

0.00000451 

26.6 

26,056^ 

4 5 6 ' 

35 

7 

0.006 

Input 

Scenario 1 

463,365 

1.4 

6,796,715 

60 

16.0 

16.0 

0.00000564 

33.3 

260,558 

4,557 

44 

13 

0.008 

120% of Scenario 1 

509,702 ^ 

1.7 

8,156,058 

72 

19.2 

19.2 

0.00000677 

39.9 

2,605,580 ' 

45,570 ' 

53 

24 

0.009 

Variability From Base Target Sediment 
Concentration of 13.61 mg/kg dw 

6.2% 

-2.0% 

0.9% 

1.0% 

18.7% 

0.1% 

0.9% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

-5 .1% 

1.7% 

-0.9% 

-1.0% 

-13.4% 

0.0% 

-0.9% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

Notes: 

Scenario 1. Input Set 2 input values and sources used are listed in Table 3-1. 

•Lake Area was varied fi:om 90% to 110% for sensitivity analysis. 

Adsorption Coefficients for mercury and methylmercury io sediment were varied by factors of 0.1 and 10. 

Sediment particle size was varied based on the rauge of geometric means of particle size. 

m = meters squared 
m = meters 

m /yr = cubic meters per year 
in/yr = inches per yeai' 
mg/L = milligrams per liter 
g/m = grams per cubic meter 
pg/g = microgram per gram 
Hgn = Mercury (II) 
MeHg = Methyhnerciiry 
Kdsed = solid-liquid partition coefTicient 
L/kg = liters per kilogram 
pm = micrometer 
m/yr = meters per year 
DOC = dissolved organic caibon 

Prepared/Date: NTG 04/13/2012 

Checked/Date: KPW 04/17/2012 
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TABLE 4-la 

Siimiuiny of Regression Analysis iu Invertebrates Paired nitli Floodplain Soil 
OLIN McINTOSH OU-2 

Parameter 

FlviuQ Insects. Crawlius Insects, and Snidcrs 

Mercury, 1994 Included 

Mercury. 1994 Excluded 

DDTR (normalized), 1994 Included 

DDTR (non-nonualized), 1994 Included 

DDTR (normalized), 1994 Excluded 

DDTR (non-nonualized), 1994 Excluded 

Sciders 

Mercury 

DDTR (normalized) 

DDTR (non-notmalized) 

Flvine liisects 

Mercury 

DDTR (normalized) 

DDTR (non-no mialized) 

Crawling Insects 

Mercury 

DDTR (normalized) 

DDTR (non-normalized) 

Crawline Insects & Spiders 

Mercury 

DDTR (noi-malized) 

DDTR (non-noimalized) 

Number of Data 
Pairs 

14 

13 

11 

11 

10 

10 

3 

2 

2 

5 

4 

4 

5 

4 

4 

S 

& 
6 

Powei' 
Regi'essiou 
Equation 

y = 0.0629x"*^'^ 

y = O.OeOTx"""^ 

y=3.1888x ' ' "= ' 

y=0 .3314x»" ' ^ 

y = 3.0915x 
„ , , o c 0.5297 

y = 0.6485x 

y = o.oyosx*'*' 
NA 

NA 

^ . i n n -0.078 
y = 0.1399x 

- n o j . 0.7376 
y = 5.9844x 

1 n j d c 0.4174 
y = l.O305x 

y = 0.0257x""'^^ 
1 3 0 0 . 0.7611 

y = 1.3884x 
„ - , - - 0.676! 

y = 0.3673x 

y = 0.0378x"°^'*' 

y = 2.0679x' '" ' 
- r ^ c , 0.6426 

y = 0.5281x 

R-

0.043 

0.057 

0.11 

0.22 

0.33 

0.35 

0.49 

NA 

NA 

0.021 

0.89 

0.92 

0.024 

0.19 

0.64 

0.030 

0.24 

0.47 

p-value 

0.5 

0.4 

0.3 

0.1 

0.08 

0.07 

0.5 

NA 

NA 

0.8 

0.06 

0.04 

0.8 

0.6 

0.2 

0.7 

0.3 

0.1 

Liuear 
Regression 
Equation 

y = -0-0154x^-0.1182 

y = -0.0178x^-0.1207 

y=-0.0499x^-6.4881 

y=-0.0089x^-0.2245 

y = 4.2354x-0.2285 

y=1 .5884x +0.0724 

y=-0.0107x^-0.0831 

NA 

NA 

y = -0.0018x^-0.1656 

y = 4.7889x +0,474 

y = 2.233x + 0.1313 

y = -0.0259x^-0.0855 

y=0 ,45!9x^-2 .6973 

y=1 .2273x-0 .0183 

y = -0.024x +0.0889 

y=1.9769x+1.7104 

y= l ,2027x^-0 .0304 

R-

0.031 

0.022 

0.0056 

0.00035 

0.53 

0.47 

0.42 

NA 

NA 

0.00027 

0.83 

0.89 

0.077 

0.0054 

0.55 

0,083 

0.12 

0.49 

p-value 

0.5 

0.6 

0.8 

1.0 

0.02 

0,03 

0.6 

NA 

NA 

1.0 

0.09 

0.05 

0.7 

0.9 

0.3 

0.5 

0.5 

0.1 

Ratio 

y = 0,069x 

y = 0.081 

y = 1 . 4 6 x 

y = 1 . 0 1 x 

y = 4.09x 

y = 2.31x 

y = 0.060x 

NA 

NA 

y = 0.14x 

y = 5,03x 

y = 3.58x 

y = 0.039x 

y = 2.53x 

y = i . 0 5 x 

y=0 .046x 

y = 3.21x 

y = 1 . 5 0 x 

R-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

p-value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

PREPARED BY/DATE- NSR 4/15/12 
CHECKEDBY.'DATE. EEC 4/15/12 
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TABLE 4-lb 

Calculation of Soil-Soil Invertebrate Ratio - Mercury 
OLIN McINTOSH OU-2 

Media 

Flying Insects, Crawling Insects, and Spiders 
1994 Included 
1994 Excluded 

Spiders 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

Average Invertebrate Tissue 
Concentration for 

Methylmercury (mg/kg) (a) 

0.097 
0.099 

0.071 

0.16 

0.051 

0.058 

Average Soil Concentration for 
Mercury (mg/kg, dw) (a) 

1.40 
1.22 

1.18 

1.15 

1.32 

1.27 

Mercury BAF 
(Ratio Method) (b) 

0.069 
0.081 

0.060 

0.14 

0.039 

0.046 

Notes: 
(a) Refer to Appendix D, Table D-1 for samples used to calculate the average concentration. 
(b) BAF = Average Tissue Concentration/Average Soil Concentration 
mg/kg = milligrams per kilogram 
dw = dry weight 

PREPARED BY/DATE: NSR 1/27/12 
CHECKED BY/DATE; MKB 1/30/12 
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TABLE 4-lc 

Calculation of Soil-Soil Invertebrate Ratio - DDTR 
OLIN McINTOSH OU-2 

Media 

Normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

Non-normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

Average Invertebrate Tissue 
Concentration for DDTR 

(mg/kg) (a) 

6.27 

6.56 

9.73 

3.28 

4.44 

0.222 

0.232 

0.350 

0.110 

0.153 

Average Soil Concentration 
for DDTR (mg/kg, dw) (a) 

4.29 

1.60 

1.93 

1.30 

1.38 

0.221 

0.100 

0.098 

0.105 

0.102 

DDTR BAF 
(Ratio Method) (b) 

1.46 

4.09 

5.03 

2.53 

3.21 

1.01 

2.31 

3.58 

1.05 

1.50 

Notes: 
(a) Refer to Appendix D, Table D-2 for samples used to calculate tlie average concentration. 
(b) BAF = Average Tissue Concentration/Average Soil Concentration 
mg/kg = milligrams per kilogram 
dw = dry weight 

PREPARED BY/DATE: NSR 1/27/12 
CHECKED BY/DATE: MKB 1/30/12 
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TABLE 4 2 

Summary of NOAEL, LOAEL, and Geometric Mean Target Concentratious in Tissue 
OLIN McINTOSH OU 2 

Receptor 

Carolina Wren 

MeHg 

NOAEL 
Target 
(mg/kg) 

0.076 

LOAEL 
Target 
(mg/kg) 

0.076 

Geometiic 
Mean Target 

(mg/kg) 

0.076 

ControUing 
Media 

hivertebrates 

Hg(a) 

NOAEL 
Target 
(mg/kg) 

0.16 

LOAEL 
Target 
(mg/kg) 

0.16 

Geometric 
Mean Target Controlliug 

(mg/kg) Media 

0.16 Invertebrates 

DDTR 1 

NOAEL 
Target 
(mg/kg) 

0.15 

LOAEL 
Target 
(mg/kg) 

0.22 

Geometiic 
Mean Taiget Controlling 

(mg/kg) Media 

0.18 Invertebrates 

Notes: 
(a) Hg = MeHg/0.47; Assumes 47% of mercury is methylmercury. 
NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
mg/kg = milhgrams per kilogram 

PREPARED BY/DATE: NSR 4/15/12 

CHECKED BY/DATE: EEC 4/15/12 
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TABLE 4-3 

Calculation of Soil PRGs Based on Target Invertebrate Concentrations - Mercury 
OLIN McINTOSH OU-2 

Media 

Flying Insects, Crawling Insects, and Spiders 

1994 Included 

1994 Excluded 

Spiders 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

Allowed 
Invertebrate 

Tissue 

Concentration 
for Methylmercury 

(mg/kg) (y) 

NOAEL/LOAEL/ 

GEOMEAN*"* 

0.076 

0.076 

0.076 

0.076 

0.076 

0.076 

Power 
Regression 
Equation 

y = 0.0629x"°-^^^ 

y = 0.0607x"°-"^ 

y = 0.0708x"°-^^^ 

y = 0.1399x"°-°^^ 

y = 0.0257x"°-^^^ 

y = 0.0378x"°-^^^ 

R^ 

0.043 

0.057 

0.49 

0.021 

0.024 

0.030 

p-value 

0.5 

0.4 

0.5 

0.8 

0.8 

0.7 

Power Target Soil 
Concentration for 
Mercury (mg/kg, 

dw) (x) 

NOAEL/LOAEL/ 

GEOMEAN*^' 

0.52 

0.55 

0.65 

2497 

0.061 

0.17 

Linear 
Regression 
Equation 

y = -0.0154x + 0.1182 

y = -0.0178x +0.1207 

y = -0.0107x + 0.0831 

y = -0.0018x +0.1656 

y = -0.0259x +0.0855 

y = -0.024x +0.0889 

R^ 

0.031 

0.022 

0.42 

0.00027 

0.077 

0.083 

p-value 

0.5 

0.6 

0.6 

1.0 

0.7 

0.5 

Linear Target Soil 
Concentration for 
Mercury (mg/kg, 

dw) (x) 

NOAEL/LOAEL/ 

GEOMEAN*"* 

2.7 

2.5 

0.66 

50 

0.37 

0.54 

Ratio 
Method 

y = 0.069x 

y = 0.081 

y = 0.060X 

y = 0.14x 

y = 0.039X 

y = 0.046X 

R^ 

NA 

NA 

NA 

NA 

NA 

NA 

p-value 

NA 

NA 

NA 

NA 

NA 

NA 

Ratio Method 
Target Soil 

Concentration for 
Mercury (mg/kg, 

dw) (x) 

NOAEL/LOAEL/ 

GEOMEAN*"* 

1.1 

0.94 

t 1' 

0.54 

1.9 

1.7 

Notes: 
(a) The Carolina wren is the controlling ecological receptor for invertebrates (Table 4-2). 
(b) As shown on Table 4-2, the NOAEL and LOAEL target invertebrate concentrations are the same, resulting in the same concentration for the geometric mean concentration. 
NA = Not Applicable 

PRG = Preliminary Remediation Goal 
mg/kg = milligrams per kilogram 
y = allowed invertebrate tissue concentration 
X = target soil concentration 
dw = dry weight 
NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
GEOMEAN = Geometric mean of the NOAEL and LOAEL 

• Indicates the equation considered appropriate for PRG development due to power and linear analyses not achieving USEPA goals for R values > 0.70 and significant p-values (<0.05). 

PREPARED BY/DATE: NSR 4/15/12 

CHECKED BY/DATE: EFC 4/15/12 
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TABLE 4-4a 

Calculation of Soil PRGs Based ou Target Invertebrate Concentrations - DDTR NOAEL 
OLIN McINTOSH OU-2 

Media 

Normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Spiders 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

Non-normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Spidei's 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

AUowed Invertebrate Tissue 

Concentration''* for DDTR 
(mg/kg) (y) 

NOAEL"**' 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

0.15 

Allowed lover tebiafc 
Tissue 

Concentration*^' for 
DDTR 

(Normalized) 
(mg/kg) (y) (a) 

NOAEL'"' 

4.17 

4.17 

4.17 

3.95 

4.29 

4.29 

NA 

NA 

NA 

NA 

NA 

NA 

Power RegiessioD 
Equation 

y=3.1888x''-^^^' 

y = 3.0915x''"^^ 

NA 

y=5.9844x ' ' ' "* 

y=1.3884x ' ' ' ^" 

y = 2.0679x<'"^ 

y = 0.3314x''^"* 
n £ i a c 0-5297 

y = 0.6485x 

NA 

y = 1.O305X 

y = 0.3673x''-'''^ 

y = 0.5281x''«^^ 

R^ 

0.11 

0.33 

NA 

0.89 

0.19 

0.24 

0.22 

0.35 

NA 

0.92 

0.64 

0.47 

p-value 

0.3 

0.08 

NA 

0.06 

0.6 

0.3 

0.1 

0.07 

NA 

0.04 

0.2 

0.1 

Power Target Soil 

CoQcentration*'^' 
for DDTR (mg/kg, 

dw) (x) 

NOAEL*^' 

0.17 

0,10 

NA 

0,023 

0,40 

0,19 

0,10 

0,063 

NA 

0,010 

0,27 

0,14 

Linear Regression 
Equation 

y = -0,0499x + 6,4881 

y = 4.2354x-0,2285 

NA 

y = 4,7889x +0,474 

y = 0,4519x + 2,6973 

y= l ,9769x+ 1,7104 

y = -0,0089x +0,2245 

y = l , 5 8 8 4 x + 0,0724 

NA 

y = 2,233x +0,1313 

y = l , 2 2 7 3 x - 0 , 0 1 8 3 

y = l , 2 0 2 7 x + 0,0304 

R^ 

0,0056 

0,53 

NA 

0,83 

0,0054 

0.12 

0.00035 

0,47 

NA 

0,89 

0,55 

0,49 

p-valne 

0.8 

0,02 

NA 

0,09 

0.9 

0,5 

1,0 

0,03 

NA 

0,05 

0,3 

0,1 

Linear Target Soil 

Concentration''^' 
for DDTR (mg/kg, 

dw) (x) 

NOAEL*^' 

3,5 

0,077 

NA 

0,030 

0,33 

0.12 

8,4 

0,049 

NA 

0,0085 

0,11 

0.10 

Ratio Method 

y = l , 4 6 x 

y = 4.09X 

NA 

y=5 ,03x 

y = 2,53x 

y = . 3 ^ 1 x 

y = l , 0 1 x 

y = 2,31x 

NA 

y=3 ,58x 

y = l , 0 5 x 

y = l , 5 0 x 

R^ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

p-value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Ratio Method 
Target Soil 

Concentration''^' 
for DDTR 

(mg/kg, dw) (x) 

NOAEL*^' 

0,21 

0,076 

NA 

0,032 

0,16 

0.11 

0,15 

0,065 

NA 

0,042 

0,14 

0,10 

Notes: 
(a) The Carolina wien is the controlliiig ecological receptor for invertebrates (Table 4-2). 
(b) Nonnalized target tissue concentrations calculated by dividing tlie target tissue concentratiou in Table 4-2 by the average fraction lipids for invertebrates samples. 
Average fraction of lipids are as follows (Table D-2): 
All hivertebrates (1994 Included/Excluded) - 0,036 
Spiders - 0,036 Crawling Insects & Spiders - 0,035 
Flying Insects - 0.038 Crawling Insects - 0.035 
(c) Normalized soil concentrations denormalized by multiplying by the average FOC of associated soil samples; concentration presented is tlie nou-noimalized soil concentration. 
Average fraction of organic caibon (FOC) aie as follows (Table D-2): 
All Invertebrates (1994 Included) - 0,0743 All Invertebrates (1994 Excluded) - 0,0743 
Spiders - 0,0744 Crawling Insects & Spiders - 0,0856 
Flying Insects - 0,0412 Crawling Insects - 0,0944 
(d) NOAEL target invertebrate tissue concentratiou (Table 4-2), 
NA = Not Applicable 
PRG = Preliminary Remediation Goal 
mg/kg = milligrams per kilogram 
dw = dry weight 
y = allowed invertebrate tissue concentration 
X = target soil concentiation 
NOAEL = No Observed Adverse Effects Level 

Indicates the equation considered appropriate for PRG development due to power and linear analyses not achieving USEPA goals for R2 values > 0.70 and significant p-values (<0.05) and the use of nonnalized data. 

PREPARED BY/DATE: NSR 4/15/12 
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TABLE 4-4b 

Calculation of Soil PRGs Based on Target Invertebrate Concentrations - DDTR LOAEL 
OLIN McINTOSH OU-2 

July 6. 2012 

Media 

Normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Spiders 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

Non-normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Spidei's 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

AUowed Invertebrate Tissue 

Concentration''* for DDTR 
(mg/kg) (y) 

LOAEL"^ 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

0.22 

Allowed Invertebiatc 
Tissue 

Concentration'^' for 
DDTR 

(Normalized) 
(mg/kg) (y) (a) 

LOAEL"" 

6,11 

6.11 

6.11 

5.79 

6,29 

6,29 

NA 

NA 

NA 

NA 

NA 

NA 

Power RegiessioD 
Equation 

y=3,1888x''-^^^' 

y = 3,0915x''"^^ 

NA 

y=5,9844x ' ' ' "* 

y = l , 3 8 8 4 x ' ' ' ^ " 

y = 2,0679x<'"^ 

y = 0,3314x''^"* 
n £ i a c 0-5297 

y = 0,6485x 

NA 

1 ni (M 0-4174 
y = l,O305x 

y = 0,3673x''-'''^ 

y = 0,5281x''«^^ 

R^ 

0.11 

0.33 

NA 

0,89 

0.19 

0.24 

0.22 

0,35 

NA 

0,92 

0,64 

0,47 

p-value 

0,3 

0.08 

NA 

0,06 

0,6 

0,3 

0,1 

0,07 

NA 

0,04 

0,2 

0,1 

Power Target Soil 

Concentration''^' 
for DDTR (mg/kg, 

dw) (x) 

LOAEL"" 

0,56 

0,16 

NA 

0,039 

0,65 

0,28 

0,30 

0.13 

NA 

0,025 

0,47 

0,26 

Linear Regression 
Equation 

y = -0,0499x + 6,4881 

y = 4.2354x-0,2285 

NA 

y = 4,7889x +0,474 

y = 0,4519x + 2,6973 

y= l ,9769x+ 1,7104 

y = -0,0089x +0,2245 

y = l , 5 8 8 4 x + 0,0724 

NA 

y = 2,233x +0,1313 

y = l , 2 2 7 3 x - 0 , 0 1 8 3 

y = l , 2 0 2 7 x + 0,0304 

R^ 

0,0056 

0,53 

NA 

0,83 

0,0054 

0.12 

0.00035 

0,47 

NA 

0,89 

0,55 

0,49 

p-value 

0.8 

0,02 

NA 

0,09 

0.9 

0,5 

1,0 

0,03 

NA 

0,05 

0,3 

0,1 

Linear Target Soil 

Concentration''^' 
for DDTR (mg/kg, 

dw) (x) 

LOAEL"" 

0,56 

0,11 

NA 

0,046 

0.75 

0,20 

0,51 

0,093 

NA 

0,040 

0,16 

0,16 

Ratio Method 

y = l , 4 6 x 

y = 4.09X 

NA 

y=5 ,03x 

y = 2,53x 

y = 3.21x 

y = l , 0 1 x 

y = 2,31x 

NA 

y=3 ,58x 

y = l , 0 5 x 

y = l , 5 0 x 

R^ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

p-value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Ratio Method 
Target Soil 

Concentration''^' 
for DDTR 

(mg/kg, dw) (x) 

LOAEL"" 

0,31 

0.11 

NA 

0,05 

0,23 

0.17 

0,22 

0,095 

NA 

0,061 

0,21 

0,15 

Notes: 
(a) The Carolina wien is the controlling ecological receptor for invertebrates (Table 4-2). 
(b) Nonnalized target tissue concentrations calculated by dividing tlie target tissue concentratiou in Table 4-2 by the average fraction lipids for invertebrates samples. 
Average fraction of lipids are as follows (Table D-2): 
All hivertebrates (1994 Included/Excluded) - 0,036 
Spiders - 0,036 Crawling Insects & Spiders - 0,035 
Flying Insects - 0.038 Crawling Insects - 0.035 
(c) Normalized soil concentrations denormalized by multiplying by the average FOC of associated soil samples; concentration presented is tlie nou-nonnalized soil concentration. 
Average fraction of organic caibon (FOC) aie as follows (Table D-2): 
All Invertebrates (1994 Included) - 0,0743 All Invertebrates (1994 Excluded) - 0,0743 
Spiders - 0,0744 Crawling Insects & Spiders - 0,0856 
Flying Insects - 0,0412 Crawling Insects - 0,0944 
(d) LOAEL taiget invertebrate tissue concentration (Table 4-2). 
NA = Not Applicable 
PRG = Preliminary Remediation Goal 
mg/kg = milligrams per kilogram 
dw = dry weight 
y = allowed invertebrate tissue concentration 
X = target soil concentiation 
LOAEL = Lowest Obseived Adverse Effects Level 

I. Indicates the equation considered appropriate for PRG development due to power and linear analyses not acliieving USEPA goals for K values > 0.70 and significant p-values (<0,05) and tlie use of nonnalized data. 
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TABLE 4 4c 

Calculation of Soil PRGs Based on Target Invertebrate Concentrations - DDTR Geometric Mean 
OLIN McINTOSH OU-2 

Media 

Normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Spiders 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

Non-normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Spidei's 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

AUowed Invertebrate Tissue 

Concentration''* for DDTR 
(mg/kg) (y) 

GEOMEAN''*' 

0.18 

0.18 

0,18 

0,18 

0.18 

0,18 

0.18 

0,18 

0,18 

0,18 

0,18 

0,18 

Allowed Invertebiatc 
Tissue 

Concentration'^' for 
DDTR 

(Normalized) 
(mg/kg) (y) (a) 

GEOMEAN''"' 

5.00 

5.00 

5,00 

4,74 

5,14 

5,14 

NA 

NA 

NA 

NA 

NA 

NA 

Power RegiessioD 
Equation 

y=3,1888x''-^^^' 

y = 3,0915x''"^^ 

NA 

y=5,9844x ' ' ' "* 

y = l , 3 8 8 4 x ' ' ' ^ " 

y = 2,0679x<'"^ 

y = 0,3314x''^™ 
n £ i n c 0-5297 

y = 0,6485x 

NA 

1 n i ( M 0-4174 

y = l,O305x 

y = 0,3673x''-'''^ 

y = 0,5281x''«^^ 

R^ 

0.11 

0.33 

NA 

0,89 

0.19 

0.24 

0.22 

0,35 

NA 

0,92 

0,64 

0,47 

p-value 

0,3 

0.08 

NA 

0,06 

0,6 

0,3 

0,1 

0,07 

NA 

0,04 

0,2 

0,1 

Power Target SoU 

Concentration''^' 
for DDTR (mg/kg, 

dw) (x) 

GEOMEAN''"' 

0,30 

0,13 

NA 

0,030 

0,50 

0.23 

0,16 

0,089 

NA 

0,015 

0,35 

0,19 

Linear Regression 
Equation 

y = -0,0499x + 6,4881 

y = 4.2354x-0,2285 

NA 

y = 4,7889x +0,474 

y = 0,4519x + 2,6973 

y= l ,9769x+ 1,7104 

y = -0,0089x +0,2245 

y = l , 5 8 8 4 x + 0,0724 

NA 

y = 2,233x +0,1313 

y = l , 2 2 7 3 x - 0 , 0 1 8 3 

y = l , 2 0 2 7 x + 0,0304 

R^ 

0,0056 

0,53 

NA 

0,83 

0,0054 

0.12 

0.00035 

0,47 

NA 

0,89 

0,55 

0,49 

p-value 

0.8 

0,02 

NA 

0,09 

0.9 

0,5 

1,0 

0,03 

NA 

0,05 

0,3 

0,1 

Linear Target Soil 

Concentration''^' 
for DDTR (mg/kg, 

dw) (x) 

GEOMEAN''"' 

2,2 

0,092 

NA 

0,037 

0,51 

0,15 

5,0 

0,068 

NA 

0,022 

0,13 

0.13 

Ratio Method 

y = l , 4 6 x 

y = 4.09X 

NA 

y=5 ,03x 

y = 2,53x 

y = 3.21x 

y = l , 0 1 x 

y = 2,31x 

NA 

y=3 ,58x 

y = l , 0 5 x 

y = l , 5 0 x 

R^ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

p-value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Ratio Method 
Target Soil 

Concentration''^' 
for DDTR 

(mg/kg, dw) (x) 

GEOMEAN'*"' 

0,25 

0,091 

NA 

0,039 

0.19 

0.14 

0,18 

0,078 

NA 

0,050 

0,17 

0,12 

Notes: 
(a) The Carolina wien is the controlling ecological receptor for invertebrates (Table 4-2). 
(b) Nonnalized target tissue concentrations calculated by dividing tlie target tissue concentratiou in Table 4-2 by the average fraction lipids for invertebrates samples. 
Average fraction of lipids are as follows (Table D-2): 
All hivertebrates (1994 Included/Excluded) - 0,036 
Spiders - 0,036 Crawling Insects & Spiders - 0,035 
Flying Insects - 0.038 Crawling Insects - 0.035 
(c) Normalized soil concentrations denormalized by multiplying by the average FOC of associated soil samples; concentration presented is tlie nou-nonnalized soil concentration. 
Average fraction of organic caibon (FOC) aie as follows (Table D-2): 
All Invertebrates (1994 Included) - 0,0743 All Invertebrates (1994 Excluded) - 0,0743 
Spiders - 0,0744 Crawling Insects & Spiders - 0,0856 
Flying Insects - 0,0412 Crawling Insects - 0,0944 
(d) Geometiic mean of the NOAEL and LOAEL target invertebrate tissue concentrations (Table 4-2), 
NA = Not Applicable 
PRG = Preliminary Remediation Goal 
mg/kg = milligrams per kilogram 
dw = dry weight 
y = allowed invertebrate tissue concentration 
X = taiget soil concentiation 
GEOMEAN = Geometiic mean of the NOAEL and LOAEL 

» Indicates the equation considered appropriate for PRG development due to power and linear analyses not acliieving USEPA goals for K values > 0.70 and significant p-values (<0,05) and tiie use of nonnalized data. 

PREPARED BY/DATE: NSR 4/15/12 
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TABLE 4-5 

Summary of Mercury PRGs for Floodplain Soil - Based on Risk from Invertebrates 
OLIN McINTOSH OU-2 

Media 

Flying Insects, Crawling Insects, and Spiders 

1994 Included 

1994 Excluded 

OVERALL RANGE 

Spiders 

OVERALL RANGE 

Flying Insects 

OVERALL RANGE 

Crawling Insects 

OVERALL RANGE 

Crawling Insects & Spiders 

OVERALL RANGE 

Power Analysis 
NOAEL/LOAEL/ 

GEOMEAN**" 

0.52 

0.55 

NA^^' 

0.65 

NA'^^ 

2497 

NA^^' 

0.061 

NA^^' 

0.17 

NA^̂ ^ 

R^ 

0.043 

0.057 

0.49 

0.021 

0.024 

0.030 

Ran 

p-value 

0.5 

0.4 

0.5 

0.8 

0.8 

0.7 

ge of Target Soil Concentrations Protective of Carolina Wren (mg/kg, dw) 

Linear Analysis 
NOAEL/LOAEL/ 

GEOMEAN*"* 

2.7 

2.5 

NA^ '̂ 

0.66 

NA^ '̂ 

50 

NA^ '̂ 

0.37 

NA^ '̂ 

0.54 

NA^ '̂ 

R^ 

0.031 

0.022 

0.42 

0.00027 

0.077 

0.083 

p-value 

0.5 

0.6 

0.6 

1.0 

0.7 

0.5 

Ratio Method 
NOAEL/LOAEL/ 

GEOMEAN*"' 

1.1 

0.94 

0.94 - 1.1 

1.3 

1.3 

0.54 

0.54 

1.9 

1.9 

1.7 

1.7 

R^ 

NA 

NA 

NA 

NA 

NA 

NA 

OVERALL RANGE OF MERCURY FLOODPLAIN SOIL PRG (mg/kg) *"* 
(Across all Exposure Scenarios) 

p-value 

NA 

NA 

NA 

NA 

NA 

NA 

Range of Soil 
PRGs (mg/kg) 

0.94 - 1.1 

1.3 

0.54 

1.9 

1.7 

0.54 - 1.9 

Notes: 

(a) The low R values (< 0.70) and unacceptable p-values (>0.05) indicate a higher level of uncertainty with the soil values calculated. Target soil concentrations derived only from equations with 

R > 0.70 and significant p-values and the ratio method are the focus of PRG development. Power and linear analyses with R values <0.70 and unacceptable p-values shown for informational purposes only. 
(b) As shown on Table 4-2, the NOAEL and LOAEL target invertebrate concentrations are the same, resulting in the same concentration for the geometric mean concentration. 
NA = Not Applicable PREPARED BY/DATE: NSR 4/15/12 
PRG = Preliminary Remediation Goal CHECKED BY/DATE: EFC 4/15/12 
mg/kg = milligrams per kilogram 
dw = dry weight 
NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
GEOMEAN = Geometric mean of the NOAEL and LOAEL 

• Indicates the equation considered appropriate for PRG development due to power and linear analyses not achieving USEPA goals for R values > 0.70 and significant p-values (<0.05). 
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TABLE 4-6 

Summary of DDTR PRGs for Floodplain Soil - Based on Risk from Invertebrates 
OLIN McINTOSH OU-2 

July 6, 2012 

Media 

Normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Spiders 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

OVERALL RANGE 

Non-normalized Data 

Flying Insects, Crawling Insects, and 
Spiders 

1994 Included 

1994 Excluded 

Spiders 

Flying Insects 

Crawling Insects 

Crawling Insects & Spiders 

OVERALL RANGE 

Power Analysis 

NOAEL 

0,17 

0,10 

NA 

0,023 

0,40 

0,19 

NA''^ 

0,10 

0,063 

NA 

0,010 

0,27 

0,14 

0.010'"' 

LOAEL 

0,56 

0,16 

NA 

0,039 

0,65 

0,28 

NA'''* 

0,30 

0,13 

NA 

0,025 

0,47 

0,26 

0.025 '"' 

GEOMEAN 

0,30 

0,13 

NA 

0,030 

0,50 

0,23 

NA*'*' 

0,16 

0,089 

NA 

0,015 

0,35 

0,19 

0.015 *'' 

R^ 

0,11 

0.33 

NA 

0,89 

0,19 

0,24 

0,22 

0,35 

NA 

0,92 

0,64 

0,47 

p-value 

0,3 

0,08 

NA 

0,06 

0,6 

0,3 

0,1 

0,07 

NA 

0,04 

0,2 

0,1 

Range of Target Soil Concentrations Protective 

Linear Analysis 

NOAEL 

3.5 

0,077 

NA 

0,030 

0.33 

0.12 

NA'^' 

8.4 

0,049 

NA 

0,0085 

0.11 

0.10 

NA*^' 

LOAEL 

0.56 

0.11 

NA 

0,046 

0.75 

0.20 

NA^^' 

0.51 

0,093 

NA 

0,040 

0.16 

0.16 

NA*^' 

GEOMEAN 

2,2 

0.092 

NA 

0.037 

0,51 

0,15 

NA*'^ 

5,0 

0.068 

NA 

0.022 

0,13 

0,13 

NA"^'^ 

R^ 

0,0056 

0,53 

NA 

0,83 

0,0054 

0,12 

0.00035 

0,47 

NA 

0,89 

0,55 

0,49 

of Carolina Wren (mg/kg, dw) 

p-value 

0.8 

0,02 

NA 

0,09 

0.9 

0.5 

1.0 

0,03 

NA 

0,05 

0.3 

0.1 

Ratio Method 

NOAEL 

0,21 

0,076 

NA 

0,032 

0,16 

0,11 

0.032 - 0.21 

0,15 

0,065 

NA 

0,042 

0,14 

0,10 

0.042 - 0.15 

LOAEL 

0.31 

0.11 

NA 

0,047 

0.23 

0.17 

0.047 - 0.31 

0.22 

0,095 

NA 

0,061 

0.21 

0.15 

0.061 - 0.22 

GEOMEAN 

0.25 

0,091 

NA 

0,039 

0.19 

0.14 

0.039 - 0.25 

0.18 

0,078 

NA 

0,050 

0.17 

0.12 

0.050-0.18 

R^ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

OVERALL RANGE OF DDTR FLOODPLAIN SOIL PRG (mg/kg) *'' 
(Across All Types of Analysis) 

p-value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Overall Range of 
Soil PRGs (mg/kg) 

0.032 - 0.31 

0.010 - 0.22 

0.010 - 0.31 

Notes: 

(a) The low R values ( < 0.70) and unacceptable p-values (>0,05) indicate a higher level of uncertainty with the soil values calculated. Taiget soil concentrations derived only from equatioi 

with R > 0.70 and significant p-values and the ratio method are the focus of PRG development. Power and linear analyses with I values <0,70 and imacceptable p-values shown for informational purposes only. 
NA = Not Applicable 
PRG = Preliminaiy Remediation Goal 
NOAEL = No Observed Adverse Effects Level 
LOAEL = Lowest Observed Adverse Effects Level 
GEOMEAN = Geometric mean of the NOAEL and LOAEL 
mg/kg = milligrams per kilogram 
dw = diy weight 
• Indicates the equation considered appropriate for PRG development due to power and linear analyses not achieving USEPA goals for Rvalues > 0,70 and significant p-values (<0,05) and the use of normalized data. 

PREPARED BY/DATE: NSR 4/15/12 
CHECKED BY/DATE: EFC 4/15/12 
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Figure 2-7 
Mercury Target Sediment Concentrations Protective of Receptor Based on Risl< from 

Forage and Predatory Fish 

Great Blue Heron, Largemouth Bass 
1 mg/kg-12 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+}: 1.7 mg/kg 

Belted Kingfisher (Highly Conservative Exposure) 
-0.043 mg/kg - 2.3 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 0.36 mg/kg 

Belted Kingfisher (Reasonable Maximum Exposure) 
4.4 mg/kg - 20 mg/kg 
R :̂ > 0.70; p-values: < 0.05 
Recommended PRG (+): 6.9 mg/kg Pied-Billed Grebe 

14 mg/kg -109 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 25 mg/kg 

Little Blue Heron 
1.2 mg/kg-9 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 1.6 mg/kg 

Mink 
27 mg/kg 
R î NA; p-values: NA 
(Value directly calculated from risk equations; Appendix B) 

I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I 

20 40 60 SO 

Range of Mercury PRGs for Sediment (mg/kg) 

100 120 

+ Indicates the PRG for the receptor using the combined dataset (Table 2-8 and Table 2-9). 

PREPARED BY/DATE: MKB 3/28/12 

CHECKED BY/DATE: EFC 3/28/12 



Figure 2-8 
DDTR Target Sediment Concentrations Protective of Receptor 

Based on Risl< from Forage Fish 

Belted Kingfisher (Highly Conservative Exposure) 
0.28 mg/kg-0.38 mg/kg 
R :̂ > 0.70; p-values: < 0.05 
Recommended PRG (+); 0.33 mg/kg 

Belted Kingfisher (Reasonable Maximum Exposure] 
0.69 mg/kg-1.19 mg/kg 
R î > 0.70; p-vaiues: < 0.05 
Recommended PRG (+}: 0.91 mg/kg 

Pied-Bilied Grebe 
0.37 mg/kg-1.2 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 0.66 mg/kg 

Little Blue Heron 
0.48 mg/kg - 0.71 mg/kg 
R2:>0.70; p-values: < 0.05 
Recommended PRG (+); 0.5S mg/kg 

Great Blue Heron 
1.33 mg/kg-2.07 mg/kg 
R̂ : > 0.70; p-values: < 0.05 
Recommended PRG (+): 1.67 mg/kg 

1 1 1 1 1 1 1 r 1 1 1 r I I I I I I I r n r 
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 

Range of DDTR PRGs for Sediment (mg/l<g) 

+ Indicates the geometric mean PRG for the receptor (Table 2-10). 

PREPARED BY/DATE: MKB 3/28/12 
CHECKED BY/DATE: EFC 3/28/12 





FIGURE 4-2 
Mercury Target Soil Concentrations Protective of the Carolina Wren 

Flying Insects 
0.54 mg/kg 

Flying Insects, Crawling Insects, and Spiders, 1994 Included 
1.1 mg/kg 

Flying Insects, Crawling Insects, and Spiders, 1994 Excluded 
0.94 mg/kg 

Spiders 
1.3 mg/kg 

Crawling Insects 
1.9 mg/kg 

Crawling Insects & Spiders 
1.7 mg/kg 

I r 1 1 r r 1 1 r 1 1 1 1 1 r 1 1 r 1 1 1 1 1 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 

Range of Mercury PRGs for Soil (mg/kg) 

Note: Values represent NOAEL, LOAEL, and geometric mean PRGs (Table 4-5). 

Prepared By: NSR 4/16/12 
Checked By: EFC 4/16/12 



FIGURE 4-3 
DDTR Target Soil Concentrations Protective of the Carolina Wren (Normalized Data) 

Flying Insects, Cravt/ling Insects, and Spiders, 1994 Included 
0.21 mg/kg-0.31 mg/kg 
Geomean (+): 0.25 mg/kg 

Flying Insects, Crawling Insects, and Spiders, 1994 Excluded 
0.076 mg/kg-0.11 mg/kg 
Geomean (+): 0.091 mg/kg 

Flying Insects 
0.032 mg/kg - 0.047 mg/kg 
Geomean (+): 0.039 mg/kg 

Crav^ling Insects 
0.16 mg/kg-0.23 mg/kg 
Geomean (+}: 0.19 mg/kg 

Crav^ling Insects & Spiders 
0.11 mg/kg-0.17 mg/kg 
Geomean (+): 0.14 mg/kg 

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 O.IS 0.19 0.20 0.21 0.22 0.23 0.24 0.25 0.26 0.27 0.28 0.29 0.30 

Range of DDTR PRGs for Soil (mg/kg) 

+ Indicates the geometric mean PRG for the invertebrate grouping {Table 4-6). 

Prepared By: NSR 4/16/12 
Checked By: EFC 4/16/12 
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TABLE A 1 

Data Paiilug for Meicuiy in Predatory Fish 

OLEV McINTOSH OU 2 

Matrix Area 
Number Sedimeut 

Samples 
Individual Sample IDs for 

Averaged Samples 

Individual Sediment 
Concentratiou for 
Averaged Samples 

(mg/kg) 
Sediment 

Sample IDs 

Sediment 
Conceutration 

(mg/kg) 

Average Sediment 
Conceutration Fish 

(mg/kg) Year 

Fish Tissue Ave, Fish Tissue 
Conceutration Concentration 

(mg/kg) (mg/kg) Fish Sample IDs 

OLEO 105-0694 

OLEO 107-0694 

OLEO 108-0694 

OLEO 109-0694 

LB-E1-03-WB-1191 

LB-E1-02-WB-1191 

Largemouth Bass, WB 

1994 

NE Basin NA 

NA 

NA 

NA 

NA 

NA 

ODG0301-0694 

ODG0302-0694 

ODG0303-0694 

113 

85 

93 1994 0.84 

0.86 

0.73 

1.20 

0.91 

Largemouth Bass, WB 

1991 

NE Basin 19 NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SGHlO-081391 

SGIlO-081191 

SGGO9-080991 

SGH09-081091 

SGI09-081091 

SGJ09-081091 

SGGO8-081191 

SGH08-081191 

SGI08-081391 

SGGO7-081391 

SGH07-081391 

SGI07-081391 

SCI701-1191 

SCI702-1191 

SGJ07-081191 

SGGO6-081391 

SGH06-081391 

SGI06-081391 

SGJ06-081191 

0.39 

290 

31.2 

25.2 

14.8 

30.9 

30.2 

39 

29 

29.5 

26 

227 

214 

329 

37.4 

63.7 

200 

137 

135 

99 1991 0.84 

0.70 

0.77 

Largemouth Bass, WB 

1991, 1994 

NW Basin 27 NA 

NA 

NA 

NA 

NA 

SGF10-080991 

SGFlODUP-080991 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

25.4 

28.4 

NA 

NA 

NA 

NA 

NA 

SGDll-081391 

SGBlO-080891 

SGC10-080891 

SGDlO-080891 

SGElO-080991 

SGFlO-080991 

SGB09-081091 

SGC09-081091 

SGD09-081091 

SGE09-081091 

SGF09-080991 

15.6 

0.095 

18.8 

30.7 

8 

26.9 (a) 

13.7 

9.8 

10.7 

7.8 

8.7 

22 1994 

1991 

1.00 

0.43 

0.47 

0.93 

0.66 

0.76 

0.24 

0.64 OLEO 103-0694 

CIBA-LB-Dl-1991 

CIBA-LB-D2-1991 

CIBA-LB-D3-1991 

CIBA-LB-D4-1991 

CIBA-LB-D5-1991 

CIBA-LB-D6-1991 

120036.01 loflO 
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Operable Unit 2, Mcintosh, Alabama 
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TABLE A 1 

Data Paulug for Meicuiy iu Predatory Fish 

OLIN McINTOSH OU 2 

Matrix Area 
Number Sedimeut 

Samples 
Individual Sample IDs for 

Averaged Samples 

Individual Sedimeut 
Concentration for 
Averaged Samples 

(mg/kg) 
Sedimeut 

Sample IDs 

Sedimeut 
Conceutration 

(mg/kg) 

Average Sediment 
Conceutration Fish 

(mg/kg) Year 

Fish Tissue 
Conceutration 

(mg/kg) 

Ave, Fish Tissue 
Concentration 

(mg/kg) Fish Sample IDs 

Largemoutli Bass, WB 

1991, 1994 

(Continued) 

NW Basin 27 NA 

NA 

NA 

NA 

NA 

NA 

NA 

SGC07-081391 

SGC07DUP-081391 

NA 

NA 

NA 

NA 

SGC06-081191 

SGC06DUP-081191 

KA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

21.3 

24.8 

NA 

NA 

NA 

NA 

26.9 

29.9 

NA 

NA 

NA 

SGB08-081391 

SGC08-081391 

SGD08-081391 

SGE08-081391 

SGF08-080991 

SGA07-081391 

SGB07-081391 

SGC07-081391 

SGD07-081391 

SGE07-081391 

SGF07-081191 

SGB06-081391 

SGC06-081191 

SGD06-081191 

SGE06-081391 

SGF06-081391 

10.2 

18.8 

18.4 

17.4 

4.4 

0.34 

84 

23.1 (a) 

12.9 

22.6 

34 

57.8 (b) 

28.4 (a),(b) 

22.4 (b) 

17.1 (b) 

79(b) 

Largemouth Bass, WB 

1991 ,1994 

NE/NW Basin 49 NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ODG0301-0694 

ODG0302-0694 

ODG0303-0694 

SGHlO-081391 

SGIlO-081191 

SGGO9-080991 

SGH09-081091 

SGI09-081091 

SGJ09-081091 

SGGO8-081191 

SGH08-081191 

SGI08-081391 

SGGO7-081391 

SGH07-081391 

SGI07-081391 

SCI701-1191 

SCI702-1191 

113 

81 

85 

0.39 

290 

31.2 

25.2 

14.8 

30.9 

30.2 

39 

19 

29.5 

26 

227 

214 

329 

57 1991 1.2 

0.76 

0.70 

0.76 

0.79 

0.47 

0.77 

0.91 

0.80 LB-Gl 

LB-E6-

LB-E5-

LB-E5-

LB-E5-

LB-E3-

LB-E3-

LB-E3-

•37-WB-1191 

.34.WB-1191 

32-WB-1191 

30-WB-1191 

28-WB-1191 

25-WB-1191 

23-WB-1191 

21-WB-1191 

120036.01 2 of 10 
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T A B L E A 1 

Da ta Pa i r ing for M e r c u i y iu Pi 'edafoiy Fish 

OLEV M c I N T O S H O U 2 

M a t r i x A r e a 

Number Sedimeut 

Samples 

49 

Iudi\1dHal Sample IDs for 

Averaged Samples 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SGF 10-080991 

SGFlODUP-080991 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SGC07-081391 

SGC07DUP-0S1391 

NA 

NA 

NA 

NA 

SGC06-081191 

SGC06DUP-081191 

NA 

NA 

NA 

Individual Sediment 

Concentration for 

Averaged Samples 

(>ng/kg) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

25.4 

28.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

21.3 

24.8 

NA 

NA 

NA 

NA 

26.9 

29.9 

NA 

NA 

NA 

Sediment 

Sample IDs 

Sediment 

C o u r e n t r a t i o u 

(mg/kg) 

Average Sedimeut 

Concen t r a t i ou Fish 

(mg/kg) Year 

Fish Tissue 

Concen t r a t i ou 

(mg/kg) 

Ave. Fish Tissue 

Concen t r a t i ou 

(mg/kg) Fish Sample IDs 

Largemouth Bass. W B 

1991 ,1994 

(Continued) 

NE/NW Basin SGJ07-081191 

SGGO6-081391 

SGH06-081391 

SGI06-081391 

SGJ06-081191 

SGDH-081391 

SGBlO-080891 

SGC 10-080891 

SGDlO-080891 

SGElO-080991 

SGFlO-080991 

SGB09-

SGC09-

SGD09-

SGE09-

SGF09-

SGB08-

SGC08-

SGD08 

SGE08-

SGF08-

SGA07 

SGB07-

SGC07-

081091 

081091 

•081091 

081091 

080991 

•081391 

•081391 

•081391 

081391 

080991 

•081391 

081391 

081391 

SGD07-081391 

SGE07-081391 

SGF07-081191 

SGB06-081391 

SGC06-081191 

SGD06-081191 

SGE06-081391 

SGF06-081391 

37.4 

63.7 

200 

137 

135 

15.6 

0.095 

18.8 

30.7 

8 

26.9 (a) 

13.7 

9.8 

10.7 

7.8 

8.7 

10.2 

18.8 

18.4 

17.4 

4.4 

0.34 

84 

23.1 

12.9 

22.6 

34 

57.8 

28.4 

22.4 

17.1 

79 

(a) 

(b) 

(a)-(b) 

(b) 

(b) 

(b) 

120036.01 3 of 10 
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TABLE A 1 

Data Pairing for Mercuiy in Predatoiy Fisb 

OLES McEVTOSH OU 2 

Matrix Area 

Number Sediment 
Samples 

Individual Sample IDs for 
Aveiagcd Samples 

Individual Sediment 
Couceutiation for 
Averaged Samples 

(>ng/kg) 
Sedimeut 

Sample IDs 

Sediment 
Concentratiou 

(mg/kg) 

Average Sedimeut 
Concentration Fish 

(mg/kg) Yeai' 

Fisb Tissue 
CoDceutratiou 

(mg/kg) 

Ave. Fish Tissue 
Concentration 

(mg/kg) Fish Sample IDs 

Lai'gemoutli Bass, WB 

1991, 1994 

SW Basin 26 NA 

SGC06-081191 

SGC06DUP-081191 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SGB04-081491 

NA 

26.9 

29.9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

21.6 

SGB06-081391 

SGC06-081191 

SGD06-081191 

SGE06-081391 

SGF06-081391 

SGB05-081391 

SGC05-081391 

SGD05-081391 

SGE05-081391 

SGF05-081391 

ODGOlOl-0694 

ODGO102-0694 

ODGO103-0694 

SGB04-081491 

57.8 (b) 

28.4 (a),(b) 

22.4 (b) 

17.1 (b) 

79(b) 

246 

7.1 

26.2 

97.5 

66.3 

53 

62 

63 

42.3 (a) 

42.9 1994 0.93 0.93 OLEO 102-0694 

Lai'gemouth Bass, WB 

1991.1994 

SW Basin 26 SGB04DUP-081491 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

62,9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SGC04-081491 

SGD04-081491 

SGE04-081491 

SGF04-081491 

SGD03-081491 

SGE03-081491 

SGF03-081491 

SCE201-lI9t 

SCE202-1191 

SGE02-081491 

SGF02-081491 

SGFOl-081491 

17 

18.1 

3.2 

12.5 

128 

9.3 

3.7 

5.1 

2.1 

17.4 

27.4 

3-1 

120036.01 4 of 10 



RGO Report, Revision 2 
Operable Unit 2, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

February 3, 2012 

TABLE A 1 

Data Paulug for Meicuiy iu Predatory Fish 

OLIN McINTOSH OU 2 

Matrix Area 
Number Sedimeut 

Samples 
Individual Sample IDs for 

Averaged Samples 

Individual Sedimeut 
Concentration for 
Averaged Samples 

(mg/kg) 
Sedimeut 

Sample IDs 

Sedimeut 
Conceutration 

(mg/kg) 

Average Sediment 
Conceutration Fish 

(mg/kg) Year 

Fish Tissue 
Conceutration 

(mg/kg) 

0.49 

LOO 

0.68 

Ave ', Fish Tissue 
Conceutration 

(mg/kg) 

0.72 

Fish Sample IDs 

Largemoutli Bass, WB 

1991, 1994 

Round Pond 11 NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ODG0501-0694 

ODG0502-0694 

ODG0503-0694 

SGFP12-083192 

SGFPl 3-083192 

SGFP17-083192 

SGFP18-083192 

SGFP19-083192 

SGFP20-083192 

SGFP21-083192 

SGFP22-083192 

26 

19 

19 

8.5 

6.9 

22.2 

10.5 

1.8 

15.4 

1.9 

32.1 

15 1994 OLE0201-0694 

OLE0204-0694 

OLE0206-0694 

Largemoutli Bass, WB 

2001 

NE Basin 20 NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SE-110-0901 

SE-C-IlO-100101-01 

SE-C-IlO-100101-02 

SE-Bl-101101-01 

SE-Bl-101101-02 

SE-Bl-101101-03 

SE-B2-101101-01 

SE-B2-101101-02 

SE-B2-101101-03 

SE-B3-101101-01 

SE-B3-101101-02 

SE-B3-101101-03 

SE-B4-101101-01 

SE-B4-101101-02 

SE-B4-101101-03 

SE-H8-0901 

SE-C-I7-100101-01 

SE-C-I7-100101-02 

SE-H6-0901 

SE-J6-0901 

32 

56 

99 

91 

67 

78 

130 

150 

110 

140 

93 

96 

110 

110 

130 

44 

68 

64 

42 

47 

2001 0.20 

0.76 

0.47 

1.35 

0.70 BA-1 

BA-2 

BA-3 

BA-4 

120036.01 5 of 10 
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TABLE A 1 

Data Paulug for Meicuiy iu Predatory Fish 

OLIN McINTOSH OU 2 

Matrix Area 
Number Sedimeut 

Samples 
Individual Sample IDs for 

Averaged Samples 

Individual Sedimeut 
Concentration for 
Averaged Samples 

(mg/kg) 
Sedimeut 

Sample IDs 

Sedimeut 
Conceutration 

(mg/kg) 

36 

51 

43 

41 

46 

66(a) 

Average Sediment 
Conceutration 

(mg/kg) 

76 

Fish 
Year 

2001 

Fish Tissue 
Conceutration 

(mg/kg) 

1.6 

1.4 

Ave, Fish Tissue 
Conceutration 

(mg/kg) 

1.5 

Fish Sample IDs 

Largemoutli Bass, WB 

2001 

NW Basin NA 

NA 

NA 

NA 

NA 

SE-BlO-101101-03 

SE-BlO-101101-04 
(DupofSE-BlO-101101-03) 

SE-BlO-101101-05 
(Dup of SE-BlO-101101-03) 

SE-BlO-101101-06 
(DupofSE-BlO-101101-03) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

52 
86 

93 

32 

NA 

NA 

NA 

SE-B5-101101-01 

SE-B5-101101-02 

SE-B5-101101-03 

SE-BlO-101101-01 

SE-BlO-101101-02 

SE-BlO-101101-03 

BA-5 

BA-10 

SE-DlO-0901 

SE-F7-0901 

SE-C6-0901 

330 

42 

33 

Largemouth Bass, WB 

2001 

SE Basin NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SE-B6-101101-03 
SE-B6-101101-04 

(DupofSE-B6-101101-03) 

SE-B6-101101-05 
(DupofSE-B6-101101-03) 

SE-B6-101101-06 
(DnpofSE-B6-101101-03) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

27 

22 

21 

22 

SE-G3-0901 

SE-H2-0901 

SE-H4-0901 

SE-J3-0901 

SE-K4-0901 

SE-K5-0901 

SE-B6-101101-01 

SE-B6-101101-02 

SE-B6-101101-03 

4.3 

26 

37 

30 

9.1 

18 

25 

24 

23(a) 

22 2001 1.3 1.3 BA-6 

120036.01 6 of 10 
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TABLE A 1 

Data Paulug for Meicuiy iu Predatory Fish 

OLIN McINTOSH OU 2 

Matrix Area 
Number Sedimeut 

Samples 
Individual Sample IDs for 

Averaged Samples 

Individual Sedimeut 
Concentration for 
Averaged Samples 

(mg/kg) 
Sedimeut 

Sample IDs 

Sedimeut 
Conceutration 

(mg/kg) 

18 

28 

34(a) 

Average Sediment 
Conceutration 

(mg/kg) 

21 

Fish 
Year 

2001 

Fish Tissue 
Conceutration 

(mg/kg) 

1.0 

0.60 

LO 

Ave, Fish Tissue 
Conceutration 

(mg/kg) 

0.86 

Fish Sample IDs 

Largemoutli Bass, WB 

2001 

(Continued) 

Round Pond 10 NA 

NA 

SE-Rl-100401-03 

SE-Rl-100401-04 
(Dup of SE-Rl-100401-03) 

SE-Rl-100401-05 
(Dup of SE-Rl-100401-03) 

SE-Rl-100401-06 
(Dup of SE-Rl-100401-03) 

NA 

NA 

NA 

NA 

NA 

NA 

SE-FP17-0901 

SE-FP17DUP-0901 

NA 

NA 

27 

28 

45 

35 

NA 

NA 

NA 

NA 

NA 

NA 

24 

27 

SE-Rl-100401-01 

SE-Rl-100401-02 

SE-Rl-100401-03 

SE-R2-100401-01 

SE-R2-100401-02 

SE-R2-100401-03 

SE-R7-100401-01 

SE-R7-100401-02 

SE-R7-100401-03 

SE-FP 17-0901 

12 

16 

15 

18 

25 

20 

26(a) 

RP-7 

RP-8 

RP-9 

Largemouth Bass, WB 

2008 

NE Basin OU2B-SED-502DC-08 

OU2B- SED-502DNE-08 

OU2B-SED-5 02DNW-08 

OU2B-SED-502DSE-08 

OU2B-SED-5 02DSW-08 

NA 

NA 

NA 

OU2B-SED-106C-08 

OU2B-SED-DUP06C-08 

OU2B-SED-104DC-08 

OU2B-SED-104DNE-08 

OU2B-SED-104DNW-08 

OU2B-SED-104DSE-08 

OU2B-SED-104DSW-08 

NA 

22.4 

213 

59.2 

72 

96.9 

NA 

NA 

NA 

37 

36.8 

33.5 

35.9 

38.4 

47 

99.4 

NA 

OU2B-SED-502D-08 

OU2B-SED-404C-08 

OU2B-SED-403C-08 

OU2B-SED-004C-08 

OU2B-SED-106C-08 

OU2B-SED-104D-08 

93(c) 

0.97 

33 

38 

37(a) 

51(c) 

41 2008 1.8 

1.4 

1.4 

1.8 

1.7 

1.5 

1.3 

1.3 

1.3 

1.4 

1.5 MCI-0021-

MCI-0022-

MCI-0023-

MCI-0024-

MCI-0043-

MCI-0054-

MCI-0055-

MCI-0056-

MCI-0057-

MCI-0058-

08WB-NE 

08WB-NE 

08WB-NE 

08WB-NE 

08WB-NE 

08WB-NE 

08WB-NE 

08WB-NE 

08WB-NE 

08WB-NE 

OU2B-SED-105C-C 36 
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TABLE A 1 

Data Paulug for Meicuiy iu Predatory Fish 

OLIN McINTOSH OU 2 

Matrix Area 
Number Sedimeut 

Samples 
Individual Sample IDs for 

Averaged Samples 

Individual Sedimeut 
Concentration for 
Averaged Samples 

(mg/kg) 
Sedimeut 

Sample IDs 

Sedimeut 
Conceutration 

(mg/kg) 

Average Sediment 
Conceutration 

(mg/kg) 

Fish Tissue Ave, Fish Tissue 
Fish Conceutration Conceutration 
Year (mg/kg) (mg/kg) Fish Sample IDs 

Largemoutli Bass, WB 

2008 

NW Basin NA 

OU2B-SED-501DC-08 

OU2B-SED-501DNE-08 

OU2B-SED-5 01DNW-08 

OU2B-SED-501DSE-08 

OU2B-SED-501DSW-08 

NA 

NA 

OU2B-SED-102C-08 
OU2B-SED-DUP01C-08 

(Dup of OU2B-SED-102C-0 

OU2B-SED-103DC-08 

OU2B-SED-103DNE-08 

OU2B-SED-103DNW-08 

OU2B-SED-103DSE-08 

OU2B-SED-103DSW-08 

NA 

18.1 

27.4 

17.5 

23.4 

18.2 

NA 

NA 

26.5 

26.0 

25.9 

24.6 

25.3 

26.3 

26.5 

OU2B-SED-401C-08 

OU2B-SED-501D-08 

34 

21(c) 

24 2008 

OU2B-SED-402C-08 

OU2B-SED-101C-08 

OU2B-SED-102C-08 

OU2B-SED-103D-08 

18 

22 

26(a) 

26(c) 

1.8 

1.7 

1.2 

1.4 

1.9 

1.3 

1.2 

1.5 

1.7 

1.4 

1.5 MCI-0025-08WB-NW 

MCI-0026-08WB-NW 

MCI-0027-08WB-NW 

MCI-0028-08WB-NW 

MCI-0029-08WB-NW 

MCI-0044-08WB-NW 

MCI-0045-08WB-NW 

MCI-0046-08WB-NW 

MCI-0047-08WB-NW 

MCI-0048-08WB-NW 

Largemouth Bass, WB 
2008 

SE Basin OU2B-SED-303DC-08 
OU2B-SED-DUP05 C-08 

(Dup of OU2B-SED-303DC-08) 

OU2B- SED-303DNE-08 

OU2B-SED-303DNW-08 

OU2B-SED-303DSE-08 

OU2B-SED-303DSW-08 

OU2B-SED-204C-08 

OU2B-SED-DUP03 C-08 

(Dup of OU2B-SED-204C-08) 

NA 

NA 

NA 

19.8 

16.3 

19.8 

22.8 

37.0 

18.3 

93.2 

50.1 

NA 

NA 

NA 

OU2B-SED-303D-08 

OU2B-SED-204C-08 

OU2B-SED-304C-08 

OU2B-SED-205C-08 

22(c) 

71.7 (a) 

25 

8.0 

32 2008 1.4 

1.4 

1.2 

1.8 

1.5 

1.5 

1.4 

1.6 

1.1 

1.6 

1.5 MCI-0035-08WB-SE 

MCI-0036-08WB-SE 

MCI-0037-08WB-SE 

MCI-0038-08WB-SE 

MCI-0039-08WB-SE 

MCI-0040-08WB-SE 

MCI-0041-08WB-SE 

MCI-0042-08WB-SE 

MCI-0059-08WB-SE 

MCI-0060-08WB-SE 
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TABLE A 1 

Data Paulug for Meicuiy iu Predatory Fish 

OLIN McINTOSH OU 2 

Matrix Area 
Number Sedimeut 

Samples 
Individual Sample IDs for 

Averaged Samples 

Individual Sedimeut 
Concentration for 
Averaged Samples 

(mg/kg) 
Sedimeut 

Sample IDs 

Sedimeut 
Conceutration 

(mg/kg) 

Average Sediment 
Conceutration Fish 

(mg/kg) Year 

Fish Tissue 
Conceutration 

(mg/kg) 

2.0 
1.6 

1.8 

1.9 

1.6 

1.5 

1.6 

1-8 

L6 

Ave, Fish Tissue 
Conceutration 

(mg/kg) 

1.7 

Fish Sample IDs 

MCI-0030-08WB-SW 
MCI-0031-08WB-SW 

MCI-0032-08WB-SW 

MCI-0033-08WB-SW 

MCI-0034-08WB-SW 

MCI-0049-08WB-SW 

MCI-0050-08WB-SW 

MCI-0051-08WB-SW 

MCI-0052-08WB-SW 

Largemoutli Bass, WB 
2008 

SW Basin OU2B-SED-201C-08 
OU2B-SED-DUP02C-08 

(Dup of OU2B-SED-201C-08) 

OU2B-SED-202DC-08 

OU2B- SED-202DNE-09 

OU2B-SED-202DNW-10 

OU2B-SED-202DSE-11 

OU2B-SED-202DSW-12 

NA 

OU2B-SED-302C-08 

OU2B-SED-DUP04C-08 

(Dup of OU2B-SED-302C-08) 

OU2B-SED-203DC-08 

OU2B-SED-203DNE-08 

OU2B-SED-203DNW-08 

OU2B-SED-203DSE-08 

OU2B-SED-203DSW-08 

64 
36.6 

80 

100 

172 

139 

31 

NA 

3.46 

3.24 

37.8 

37.6 

37.0 

34.8 

31.7 

OU2B-SED-201C-C 

OU2B-SED-202D-08 

50(a) 

104(c) 

40 2008 

OU2B-SED-301C-08 

OU2B-SED-302C-08 

OU2B-SED-203D-08 

5.8 

3.35 (a) 

36(c) 1.5 MCI-0053-08WB-SW 

Largemouth Bass, WB 

1994 

Reference Ar̂ ea 
Stimpson 

Wildlife Sanctuaiy 

12 NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

RDG0201 

RDG0202 

RDG0203 

RDG0301 

RDG0302 

0.031 

0.050 

0.053 

0.069 

0.085 

0.063 1994 0.18 

0.13 

0.16 

0.15 

0.34 

0.21 RLEOlOl 

RLE0102 

RLE0103 

RLE0104 

RLE0105 
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Operable Unit 2, Mcintosh, Alabama 
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TABLE A 1 

Data Paulug for Meicuiy iu Predatory Fish 

OLIN McINTOSH OU 2 

Matrix Area 
Number Sedimeut 

Samples 
Individual Sample IDs for 

Averaged Samples 

Individual Sedimeut 
Concentration for 
Averaged Samples 

(mg/kg) 
Sedimeut 

Sample IDs 

Sedimeut 
Conceutration 

(mg/kg) 

Average Sediment 
Conceutration Fish 

(mg/kg) Year 

Fish Tissue 
Conceutration 

(mg/kg) 

0.19 

0.14 

0.21 

0.36 

Ave, Fish Tissue 
Conceutration 

(mg/kg) Fish Sample IDs 

Largemoutli Bass, WB 

1994 

(Continued) 

Reference Ar̂ ea 
Stimpson 

Wildlife Sanctuary 

12 NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

RDG0303 

RDG0401 

RDG0402 

RDG0403 

RDG0601 

RDG0602 

RDG0603 

0.072 

0.077 

0.080 

0.077 

0.045 

0.061 

0.052 

1994 RLE0106 

RLE0107 

RLE0108 

RLE0109 

Largemouth Bass, WB 

1991 

Reference Area 

Ciba 

NA 

NA 

NA 

NA 

NA 

NA 

CIBA-BGl-1991 

CIBA-BG2-1991 

CIBA-BG3-1991 

0.08 

0.07 

0.02 

0.06 1991 0.22 

0.27 

0.20 

0.23 CIBA-LB-BGl-1991 

CIBA-LB-BG2-1991 

CIBA-LB-BG3-1991 

Largemouth Bass, WB Reference Ar̂ ea 

1992 Tombigbee River 

NA NA SGTRO1-0903 92 0.39 0.39 1993 0.10 

0.03 

0.13 

0.13 

0.44 

0.17 MT-7SL-3354 

MT-7ML-3352 

MT-7ML-3350 

MT-7LL-3348 

MT-7LL-3346 

Largemouth Bass, WB Reference Area 

1994 Three Rivers Lake 

NA 

NA 

NA 

NA 

NA 

NA 

MT-8(A)-85042 

MT-8(B)-85043 

MT-8(C) -85044 

0.16 

0.21 

0.20 

0.19 1994 0.09 

0.13 

0.11 MT-8SL-3387 

MT-8LL-3385 

Largemouth Bass, WB 

1994 

Reference Ar̂ ea 

Tensaw Lake 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

MT-ll(A)-85066 

MT-ll(B)-85067 

MT-11(C)-85068 

MT-ll(D)-85069 

0.20 

0.19 

0.17 

0.18 

0.19 1994 0.18 

0.25 

0.24 

0.22 MT-llSL-3393 

MT-llSL-3395 

MT-llSL-3397 

Notes: 

(a) Sediment concentiation is the average of the parent sample and the duplicate sample. 

(b) Sediment sample located on the dividing line between the northwest and southwest basin. Sample included in both quadrants. 

(c) Sediment concentiation is the average of a 5-point composite sample. 

WB = Whole Body 

NW = Northwest 

NE = Northeast 

SW = Southwest 

SE = Southeast 

NA = Not Applicable 

Prepared/Date: MKB 3/17/11 

Checked/Date: HEF 3/25/11 

Revised/Date: NSR 12/19/11 

Checked/Date: EFC 12/20/11 
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TABLE A 2 

Data Pairing for Mercury iu Forage Fish 

OLIN McINTOSH OU 2 

Matrix Area 

Number 
Sedimeut 
Samples 

Individual Sample IDs for Averaged 
Samples 

Individual Sedimeut Coucentratiou 
for Averaged Samples Sedimeut 

(mg/kg) Sample IDs 

Sediment 
Concentration 

(mg/kg) 

Average 
Sedimeut 

Coucentratiou 
(mg/kg) 

Fish 
Year 

Fish Tissue 
Concentration 

(mg/kg) 

Ave. Fish Tissue 
Coucentratiou 

(mg/kg) Fish Sample IDs 

Mosquitofish, WB 
1991,1994 

NE Basin 15 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ODG03 01-0694 
ODG0302-0694 
ODG0303-0694 
SGI08-081391 
SC1701-1191 
SC1702-1191 
SC1703-1191 

SGI07-081391 
SGJ07-081191 
SGH07-081391 
SGH08-081191 
SGI06-081391 
SGI09-081091 
SGJ06-081191 
SGJ09-081091 

113 
81 
85 
29 

214 
329 
214 
227 
37.4 

26 
39 

137 
14.8 
135 

30.9 

114 1994 0.5 
0.41 
0.44 

0.45 OGSOlOl-0694 
OGSO102-0694 
OGSO103-0694 

Mosquitofish, WB 
1991,1994 

Round Pound 11 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ODG05 01-0694 
ODG0502-0694 
ODG0503-0694 
SGFP12-083192 
SGFP13-083192 
SGFP17-083192 
SGFP18-083192 
SGFP19-083192 
SGFP20-083192 
SGFP21-083192 
SGFP22-083192 

26 
19 
19 

8.5 
6.9 

22.2 
10.5 

1.8 
15.4 

1.9 
32.1 

15 1994 0.28 
0.27 

0.275 OGS0308-0694 
OGS0309-0694 

Mosquitofish, WB 
2001 

NE Basin 13 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SE-Bl-101101-01 
SE-Bl-101101-02 
SE-Bl-101101-03 
SE-B2-101101-01 
SE-B2-101101-02 
SE-B2-101101-03 

SE-C-IlO-100101-01 
SE-C-IIO-100101-02 

SE-110-0901 
SE-B3-101101-01 
SE-B3-101101-02 
SE-B3-101101-03 

SE-H8-0901 

91 
67 
78 

130 
150 
110 
56 
99 

32 
140 
93 
96 
44 

91 2001 0.49 
0.48 
0.45 

047 GB-Bl-100101-OlA 
GB-Bl-100101-OlB 
GB-Bl-100101-OlC 

Mosquitofish, WB 
2001 

NE Basin 15 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SE-B2-101101-01 
SE-B2-101101-02 
SE-B2-101101-03 
SE-B3-101101-01 
SE-B3-101101-02 
SE-B3-101101-03 

SE-C-IlO-100101-01 
SE-C-IIO-100101-02 

SE-110-0901 
SE-Bl-101101-01 
SE-Bl-101101-02 
SE-Bl-101101-03 

130 
150 
110 
140 
93 

96 
56 
99 
32 
91 
67 

78 

2001 0.48 

0.41 

0.50 

0.46 GB-B2-100101-02A 
GB-B2-100101-02B 
GB-B2-100101-02C 
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TABLE A 2 

Data Pairing for Mercury iu Forage Fish 

OLIN McINTOSH OU 2 

Matrix Area 

Number 
Sedimeut 
Samples 

Individual Sample IDs for Averaged 
Samples 

Individual Sedimeut Coucentratiou 
for Averaged Samples 

(mg/kg) 
Sedimeut 

Sample IDs 

Sediment 
Concentration 

(mg/kg) 

Average 
Sedimeut 

Coucentratiou 
(mg/kg) 

Fish 
Year 

Fish Tissue 
Concentration 

(mg/kg) 

Ave. Fish Tissue 
Coucentratiou 

(mg/kg) Fish Sample IDs 

Mosquitofish, WB 
2001 

(continued) 

NE Basin 15 NA 
NA 
NA 

NA 
NA 
NA 

SE-B4-101101-01 
SE-B4-101101-02 
SE-B4-101101-03 

110 
110 
130 

Mosquitofish, WB 
2001 

NE Basin 12 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SE-B4-101101-01 
SE-B4-101101-02 
SE-B4-101101-03 
SE-B3-101101-01 
SE-B3-101101-02 
SE-B3-101101-03 
SE-B2-101101-01 
SE-B2-101101-02 
SE-B2-101101-03 

SE-C-llO-lOOlOI-01 
SE-C-110-100101-02 

SE-110-0901 
SE-B6-101101-01 
SE-B6-101101-02 
SE-B6-101101-03 

110 
110 
130 
140 
93 
96 

130 
150 
110 
56 
99 
32 
25 
24 
23(a) 

105 2001 0.42 

0.47 

0.44 

0.44 GB-B4-100101-03A 
GB-B4-100101-03B 
GB-B4-100101-03C 

Mosquitofish, WB 
2001 

SE Basin NA 
NA 

SE-B6-101101-03 
SE-B6-101101-04 

(DupofSE-B6-101101-03) 
SE-B6-101101-05 

(Dup of SE-B6-101101-03) 
SE-B6-101101-06 

(DupofSE-B6-101101-03) 
NA 
NA 

NA 
NA 
27 
22 

21 

22 

NA 
NA 

26 2001 0.19 
0.47 
0.49 

0.38 GB-B6-100201-06A 
GB-B6-100201-06B 
GB-B6-100201-06C 

SE-J3-0901 
SE-H2-0901 

30 
26 

Mosquitofish. WB 
2001 

NW Basin NA 
NA 

SE-BlO-101101-03 
SE-BlO-101101-04 

(DupofSE-BlO-101101-03) 
SE-BlO-101101-05 

(DupofSE-BlO-101101-03) 
SE-BlO-101101-06 

(DupofSE-BlO-101101-03) 
NA 

NA 
NA 
52 

86 

93 

32 

NA 

SE-BlO-101101-01 
SE-BlO-101101-02 
SE-BlO-101101-03 

41 
46 
66 (a) 

121 2001 0.44 
0.51 
0.45 

047 GB-B10-100201-07A 
GB-B10-100201-07B 
GB-B10-100201-07C 

SE-D10-0901 530 

Mosquitofish, WB 
2001 

Round Pound 10 NA 
NA 

SE-Rl-100401-03 
SE-Rl-100401-04 

(DupofSE-Rl-101101-03) 
SE-Rl-100401-05 

(DupofSE-Rl-101101-03) 
SE-Rl-100401-06 

(DupofSE-Rl-101101-03) 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
27 

28 

45 

35 

NA 
NA 
NA 
NA 
NA 

SE-Rl-100401-01 
SE-Rl-100401-02 
SE-Rl-100401-03 

18 
28 
34(a) 

21 2001 0.4 
0.41 
0.42 

0.41 GB-R1-100201-04A 
GB-R1-100201-04B 
GB-R1-100201-04C 

SE-R2-100401-01 
SE-R2-100401-02 
SE-R2-100401-03 
SE-R7-100401-01 
SE-R7-100401-02 

12 
16 
15 
18 
25 
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TABLE A 2 

Data Pairing for Mercury iu Forage Fish 

OLIN McINTOSH OU 2 

Matrix Area 

Number Individual Sedimeut Coucentratiou 
Sedimeut Individual Sample IDs for Averaged for Averaged Samples 
Samples Samples (mg/kg) 

Sedimeut 
Sample IDs 

Sediment 
Concentration 

(mg/kg) 

Average 
Sedimeut 

Coucentratiou 
(mg/kg) 

Fish 
Year 

Fish Tissue 
Concentration 

(mg/kg) 

Ave. Fish Tissue 
Concentration 

(mg/kg) 

Mosquitofish, WB 
2001 

Round Pound 10 NA 
NA 

SE-Rl-100401-03 
SE-Rl-100401-04 

(DupofSE-Rl-101101-03) 
SE-Rl-100401-05 

(Dup of SE-Rl-101101-03) 
SE-Rl-100401-06 

(DupofSE-Rl-101101-03) 
NA 
NA 
NA 
NA 
NA 
NA 

SE-FP 17-0901 
SE-FP 17DUP-0901 

NA 
NA 
27 

28 

45 

35 

NA 
NA 
NA 
NA 
NA 
NA 
24 
27 

SE-Rl-100401-01 
SE-Rl-100401-02 
SE-Rl-100401-03 

18 
28 
34(a) 

21 2001 0.47 
0.43 
0.21 

SE-R2-100401-01 
SE-R2-100401-02 
SE-R2-100401-03 
SE-R7-100401-01 
SE-R7-100401-02 
SE-R7-100401-03 

SE-FP 17-0901 

OU2B-SED-404C-08 
OU2B-SED-502D-08 

12 
16 
15 
18 
25 
20 
26 (a) 

0.97 
93(b) 

0.37 

Fish Sample IDs 

Mosquitofish, WB 
2001 

(continued) 

Round Pound 10 NA 
SE-FP 17-0901 

SE-FP 17DUP-0901 

NA 
24 
27 

SE-R7-100401-03 
SE-FP 17-0901 

20 
26(a) 

GB-R2-100201-05A 
GB-R2-100201-05B 
GB-R2-100201-05C 

Silverside, Comp 
2008 

NE Basin NA 
OU2B-SED-502DC-0S 

OU2B-SED-502DNE-0 
OU2B-SED-502DNW-C 
OU2B-SED-502DSE-0: 
OU2B-SED-502DSW-0 

NA 
22.4 
213 
59.2 
72 

96.9 

42 2008 0.6 
1.2 

Silverside, Comp 
2008 

SW Basin OU2B-SED-201C-08 
OU2B-SED-DUP02C-0S 

(Dup of OU2B-SED-201C-
NA 

64 
36.6 

NA 

OU2B-SED-201C-08 

OU2B-SED-301C-C 

50(a) 

5.82 

28 2008 0.74 

0.9 

0.74 

MC1-0081-08WB-NE 
MC1-0082-08WB-NE 

Silverside, Comp 
2008 

Silverside, Comp 
2008 

SE Basm 

NW Basin 

1 

2 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

OU2B-SED-403C-08 
OU2B-SED-304C-08 

OU2B-SED-101C-08 
OU2B-SED-401C-08 

33.1 
25 

21.8 
33.6 

25 

28 

2008 

2008 

0.82 

0.82 

0,82 

0.82 

MCI-0083-08WB-SE 

MCI-0085-08WB-NW 

MCL0084-08WB-SW 

Bluegill, WB 
2008 

NW Basin NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

OU2B-SED-101C-08 

OU2B-SED-401C-08 

21.8 

33.6 

28 2008 0.85 
0.57 
0.63 

0.58 
079 

0.684 MCI-0066-

MCI-0067-

MCL0068-

MCI-0069-

MCI-0070-

08WB-NW 

08WB-NW 

08WB-NW 

08WB-NW 

08WB-NW 
Bluegill. WB - 2008 NE Basin NA 

OU2B-SED-502DC-0^ 
OU2B-SED-502DNE-0 
OU2B-SED-502DNW-C 
OU2B-SED-502DSE-0: 
OU2B-SED-502DSW-0 

NA 

NA 
22.4 
213 
59.2 
72 

96.9 
NA 

OU2B-SED-404C-08 
OU2B-SED-502D-08 

OU2B-SED-403C-08 

0.97 
93(b) 

33.1 

42 2008 0.63 
0.54 
0.84 
0.70 
0.80 

0.702 MCI-0061 
MCI-0062 
MCI-0063 
MCI-0064 
MCI-0065 

-08WB-NE 
-08WB-NE 
-08WB-NE 
-08WB-NE 
-08WB-NE 
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Operable Unit 2, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

Februaiy 3, 2012 

TABLE A 2 

Data Pairing for Mercury iu Forage Fish 

OLIN McINTOSH OU 2 

Matrix Area 

Number Individual Sedimeut Coucentratiou 
Sedimeut Individual Sample IDs for Averaged for Averaged Samples Sedimeut 
Samples Samples (mg/kg) Sample IDs 

Sediment 
Concentration 

(mg/kg) 

25 

Average 
Sedimeut 

Coucentratiou 
(mg/kg) 

25 

Fish 
Year 

2008 

Fish Tissue 
Concentration 

(mg/kg) 

0.66 
0.59 
0.83 
0.61 
0.59 

Ave . Fish Tissue 
Concentration 

(mg/kg) 

0.66 

Fish Sample IDs 

MCI-0071-08WB-NW 
MCI-0072-08WB-NW 
MCI-0073-08WB-NW 
MCI-0074-08WB-NW 
MCI-0075-08WB-NW 

Bluegill. WB 
2008 

SE Basin NA NA OU2B-SED-304C-08 

Bluegill, WB 

2008 

SW Basin OU2B-SED-201C-08 
OU2B-SED-DUP02C-0i 

(Dup of OU2B-SED-201C-
NA 

64 

37 

NA 

OU2B-SED-201C-08 

OU2B-SED-301C-08 

50(a) 28 2008 

5.82 

0.59 

0.57 

0.59 
0.94 
1.2 

0.78 MCI-0076-08WB-NW 

MCL0077-08WB-NW 

MCI-0078-08WB-NW 
MCI-0079-08WB-NW 
MCL0080-08WB-NW 

Mosquitofish, WB - 1994 Reference 
Stimpson 

Wildlife Sanctuary 

12 NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

RDG0201 
RDG0202 
RDG0203 
RDG0301 
RDG0302 
RDG0303 
RDG0401 
RDG0402 
RDG0403 
RDG0601 
RDG0602 
RDG0603 

0.031 
0.05 

0.053 
0.069 
0.085 
0.072 
0.077 
0.08 

0.077 
0.045 
0.061 
0.052 

0.063 1994 0.080 
0.080 
0.100 
0.100 
0.100 
0.140 
0.100 
0.100 
0.080 
0.040 
0.050 
0.040 

Forage Fish, WB 
1994 

Reference 
Tensaw Lake 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

MT-ll(A)-85066 
MT-ll(B)-85067 

MT-11(C)-85068 
MT-ll(D)-85069 

0.20 
0.19 
0.17 
0.18 

0,19 1994 0.10 

0.084 

0,10 

RGSOlOl 
RGS0102 
RGS0103 
RGS0104 
RGS0105 
RGS0106 
RGS0207 
RGS0208 
RGS0209 
RGS0410 
RGSOlll 
RGS0112 

Forage Fish, WB 
1994 

Reference 
Tluee Rivers Lake 

3 NA 
NA 
NA 

NA 
NA 
NA 

MT-8(A)-85042 
MT-8(B)-85043 
MT-8(C) -85044 

0,16 
0.21 
0,20 

0.19 1994 0.05 0.05 MT-8 FOR 

MT-1 IFOR 

Notes: 
(a) Sediment concentrarion is the average of the parent sample and the duplicate sample. 
(b) Sediment concentration is the average of a 5-point composite sample. 
WB = Whole Body 
Comp = Composite Sample 
NW = Northwest 
NE = Northeast 
SW = Southwest 
SE = Southeast 
NA = Not Applicable 

Prepared/Date: MKB 3/17/11 
Checked/Date: HEF 3/25/11 

Revised/Date: NSR 12/21/11 
Checked/Date: MKB 01/05/12 
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RGO Report, Revision 2 
Operable Unit 2, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

February 3, 2012 

Data Pairing for DDTR iu Forage Fish 

OLIN McINTOSH OU-2 

Number of 
Sedimeut 
Samples 

5 

Indii idual Sample IDs For Averaged 
Samples 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

Individual Sediment 
Couceutratiou foi' 
Averaged Samples 

(mg/kg) 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

Sediment 
Sample IDs (a) 

Sediment 
Couceutratiou 

(mg/kg) 

Ave. Sedimeut 
Concentration 

(mg/kg) 
TOC 

(mg/kg) 

Avg Sed. 
Conc./Avg 

FOC 
(mg/kg 

Orgauic 
Carbon) 

107 

FisL Year 

1994 

Tissue Concentration 
(mg/kg) 

4.50 

4.21 

4.46 

Fraction 
Lipids 

0.045 

0.044 

0.074 

Norm. FisL Tissue 
Couceutratiou 

(mgDDTR/kg lipid) 

101 

95 

60 

Ave. Norm. Fish Tissne 
Couceutratiou 

(mgDDTR/kg lipid) Fish Sample IDs 

Mosquitofish. WB 

1991, 1994 
ODG0301-0694 
ODG0302-0694 
ODG0303-0694 
SGI08-081391 
SCI701-1191 
SCI702-1191 

SGI07-081391 
SGJ07-081191 
SGH07-081391 
SGH08-081191 
SGI06-081391 
SGI09-081091 
SGJ06-081191 
SGJ09-081091 

4.75 
5.28 
6.18 
NA 
NA 
NA 
NA 
1.7 

NA 
1.36 
NA 
NA 

0.494 
NA 

3.29 85 OGSO 101-0694 

OGSO 102-0694 

OGSO 103-0694 

36900 0.0369 

39400 0-0394 

Mosquitofish, WB 
1994 

Round Pond 3 NA 
NA 

NA 

NA 
NA, 

NA 

ODG0501-0694 
ODG0502-0694 

ODG0503-0694 

5.86 
5.99 

7.14 

6.33 16000 0.016 396 1994 14.9 
14.9 

0.048 
0.055 

311 
270 

290 OGS0308 
OGS0309 

Mosquitofish. "WB NW Basin 

2001 

NA 

NA 

SE-B10-101101-03 

SE-B10-101101-04 

CDupofSE-BlO-lOIlOl-03) 

SE-B 10-101101-05 

CDupofSE-BlO-lOIlOl-03) 

SE-B 10-101101-06 

CDupofSE-BlO-lOIlOl-03) 

NA 

NA 

NA 

2.33 

3.78 

1.96 

NA 

SE-B 10-101101-01 

SE-B 10-101101-02 

SE-B 10-10 n o 1-03 

4.52 

2.50 

2.44 (a) 

SE-Dl 0-0901 1.20 

65000 0.065 

32000 0.032 

29000 0.029 

63 2001 1.59 

1.88 

1.78 

0.0281 

0.0307 

0,0336 

57 

61 

53 

GB-Bl 0-100201-OTA 

GB-BI0-100201-07B 

GB-B10-I00201-07C 

Mosquitofish. WB 

2001 
NA 
NA 
,NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SE-Bl-101101-01 
SE-Bl-101101-02 

SE-Bl-101101-03 
SE-B2-101101-01 

SE-B2-101101-02 

SE-B2-101101-03 
SE-C-110-100101-01 

SE-C-110-100101-02 

SE-Il 0-0901 
SE-B3-101101-01 

SE-B3-101101-02 

SE-B3-101101-03 
SE-H8-0901 

3,39 
2,73 
3.34 
7.64 
6.47 
5.41 
NA 
NA 

0.66 
4.61 
5.49 
5.40 
0.65 

84000 0.( 1.61 

1.59 

2.05 

0.0348 

0.0346 

0.0352 

46 

46 

58 

GB-B 1-100101-01A 

GB-B 1-100101-0 IB 

GB-B 1-100101-0IC 

Mosquitofish. WB 

2001 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA, 
NA, 
NA, 
NA 
NA 

SE-B2-101101-01 
SE-B2-101101-02 
SE-B2-101101-03 
SE-B3-101101-01 
SE-B3-101101-02 
SE-B3-101101-03 

SE-IlO-0901 
SE-C-IlO-lOOlOl-01 
SE-C-110-100101-02 

SE-Bl-101101-01 
SE-Bl-101101-02 
SE-Bl-101101-03 
SE-B4-101101-01 
SE-B4-101101-02 
SE-B4-101101-03 

7.64 
6.47 
5.41 

4.61 

5.49 
5.40 

0.661 

NA 
NA 

3.i90 

2.730 
3.340 

4.660 
8.990 
6.240 

5.00 140000 0,14 

170000 0.17 

1.22 

1.27 
1.40 

0.0362 

0.0324 
0.0434 

34 

39 
32 

GB-B2-100101-02A 
GB-B2-100101-02B 
GB-B2-100101-02C 

24000 0.024 
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RGO Report, Revision 2 
Operable Unit 2, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

February 3, 2012 

Data Pairing for DDTR iu Forage Fish 

OLIN McINTOSH OU-2 

Number of 
Sedimeut 
Samples 

ludi i idual Sample IDs For Averaged 
Samples 

Individual Sediment 
Couceutratiou foi' 
Averaged Samples 

(mg/kg) 
Sediment 

Sample IDs (a) 

Sediment 
Concentratiou 

(mg/kg) 

Ave. Sedimeut 
Concentration 

(mg/kg) 
TOC 

(mg/kg) 

Avg Sed. 
Conc./Avg 

FOC 
(mg/kg 

Orgauic 
Carbon) 

43 

Fish Year 

2001 

Tissue Concentration 
(mg/kg) 

1.21 

1.05 
0.99 

Fraction 
Lipids 

0.0281 

0.0307 
0,0336 

Norm. Fish Tissue 
Couceutratiou 

(mgDDTR/kg lipid) 

43 

34 
29 

Ave. Norm. Fish Tissne 
Couceutratiou 

(mgDDTR/kg Upid) 

36 

Fish Sample IDs 

Mosquitofish. WB 

2001 
10 NA 

NA 
NA 
,NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SE-B4-101101-01 

SE-B4-101101-02 
SE-B4-101101-03 

SE-B3-101101-01 
SE-B3-101101-02 

SE-B3-101101-03 

SE-B2-101101-01 
SE-B2-101101-02 

SE-B2-101101-03 

SE-C-110-100101-01 
SE-C-IlO-100101-02 

SE-IlO-0901 

4.66 
8.99 
6.24 
4.61 
5.49 
5.40 
7.64 
6.47 
5.41 
NA 
NA 
0.66 

5.56 GB-B4-100101-03A 
GB-B4-100101-03B 
GB-B4-100101-03C 

Mosquitofish, WB 

2001 
NA 
NA 

SE-B6-101101-03 

SE-B6-101101-04 
(DupofSE-B6-101101-03) 

SE-B6-101101-05 
(DupofSE-B6-101101-03) 

SE-B6-10I101-06 
(DupofSE-B6-101101-03) 

NA 

NA 

NA 

NA 

0.89 

0.91 

1.28 

0.93 

NA 

NA 

SE-B6-101101-01 
SE-B6-101101-02 
SE-B6-101101-03 

1.01 
1.00 
1.00 (a) 

1.310 

1.44 
1.29 

0.0300 

0.0320 
0.0255 

44 

45 
50 

GB-B6-100201-06A 
GB-B6-100201-06B 
GB-B5-100201-06C 

SE-J3-0901 

SE-H2-0901 

1.70 

1.82 

11000 

28000 

).011 

).028 

Mosquitofish. WB 
2001 

Round Pond NA 
NA 

SE-Rl-100401-03 
SE-RI-100401-04 

(Dup of SE-Rl-100401-03) 

SE-Rl-100401-05 
(Dup of SE-Rl-100401-03) 

SE-Rl-100401-06 
(Dup of SE-Rl-100401-03) 

NA 

NA 
NA 
NA 
NA 

NA 

SE-FPl 7-0901 
SE-FP17DUP-0901 

NA 
NA 
13.8 

26.0 

14.7 

NA 
NA 
NA 
NA 
NA 
NA 
3.4 
1.9 

SE-Rl-100401-01 
SE-Rl-100401-02 
SE-Rl-100401-03 

10.2 
20.6 
16.2 (a) 

(a) 9.64 
10.2 

10.8 

0.0443 
0.0319 

0.0324 

218 
320 

334 

GB-Rl-100201-04A 
GB-Rl-100201-04B 
GB-Rl-100201-04C 

SE-R2-100401-01 
SE-R2-100401-03 
SE-R2-100401-03 
SE-R7-100401-01 
SE-R7-100401-02 
SE-R7-100401-03 

SE-FPl 7-0901 

2.36 
2.24 
2.98 
2.84 

2.73 
2.20 

2.7 (a) 48000 
41000 

0.045 (a) 

Mosquitofish. WB 

2001 

Round Pond NA 
NA 

SE-Rl-101101-03 

SE-RI-101101-04 
(DupofSE-Rl-101101-03) 

SE-Rl-101101-05 
(DupofSE-Rl-101101-03) 

SE-Rl-101101-06 
(DupofSE-Rl-101101-03) 

NA 

NA 

NA 
NA 

NA 
NA 

SE-FPl 7-0901 

SE-FP17DUP-0901 

NA 
NA 
13.8 

26.0 

10.3 

14.7 

NA 
NA 
NA 
NA 
NA 
NA, 
3.4 
1.9 

SE-Rl-100401-01 
SE-Rl-100401-02 
SE-Rl-100401-03 

10.2 
20.6 
16.2 (a) 

0.12 (a) 6.56 

6.54 
6.81 

0.034 

0.040 
0.036 

194 

164 
191 

GB-R2-100201-OSA 
GB-R2-100201-05B 
GB-R2-100201-05C 

SE-R2-100401-01 
SE-R2-100401-02 
SE-R2-100401-03 
SE-R7-100401-01 
SE-R7-100401-02 
SE-R7-100401-03 

SE-FPl 7-0901 

2.36 
2.97 
2.23 
2.84 

2.73 
2.20 

2.7 (a) 

110000 

25000 0.025 

23000 0.023 

0.045 (a) 
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RGO Report, Revision 2 
Operable Unit 2, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

February 3, 2012 

Data Pairing for DDTR iu Forage Fish 

OLIN McINTOSH OU-2 

Mati-is 

Mosquitofish. WB 

1994 

Area 

Reference 

Stimpson 
Wildlife Sanctuary 

Number of 
Sedimeut 
Samples 

12 

ludi i idual Sample IDs For Averaged 
Samples 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Individual Sediment 
Couceutratiou foi' 
Averaged Samples 

(mg/kg) 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Sediment 
Sample IDs (a) 

Sediment 
Concentratiou 

(mg,'kg) 

Ave. Sedimeut 
Concentration 

(mg,'kg) 
TOC 

(mg/kg) 

Avg Sed. 
Conc./Avg 

FOC 
(mg/kg 

Orgauic 
Carbon) 

0.33 

Fish Year 

1994 

Tissue Concentration 
(mg/kg) 

0.072 

0.072 
0.078 

0.081 

0.093 
0.030 

0.042 

0.075 
0.030 

0.0585 

0.065 
0.0635 

Fraction 
Lipids 

0.036 

0.038 
0.036 

0.039 

0.035 
0.059 

0.026 

0.029 
0.024 

0.033 

0.032 
0.032 

Norm. Fish Tissne 
Couceutratiou 

(mgDDTR/kg lipid) 

2.000 

1.885 
2.173 

2.066 

2.688 
0.505 

1.622 

2.560 
1.255 

1.800 

2.038 
1.966 

Ave. Norm. Fish Tissne 
Couceutratiou 

(mgDDTR/kg Upid) Fish Sample IDs 

RDG020I 
RDG0202 
RDG0203 
RDG0301 
RDG0302 
RDG0303 
RDG040I 
RDG0402 
RDG0403 
RDG060I 
RDG0602 
RDG0603 

3.000690 
0.00867 
0.00493 
0.00453 
0.00433 
0.00146 
0.00433 
0.00611 
0.00335 
0.00236 
0.00847 
0.00847 

).00481 16000 0.014 

16000 

1.. 

9470 

RGSOlOl 
RGS0102 
RGS0103 
RGS0104 
RGS0105 
RGS0106 
RGS0207 
RGS0208 
RGS0209 
RGS0410 
RGS0411 
RGS0412 

Forage Fish, WB 
1994 

Forage Fi.sh, WB 
1994 

Reference 
Three Rivers Lake 

Reference 
Tensaw Lake 

3 

4 

NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

MT-8(A)-85042 

MT-8CB)-85043 

MT-8(C) -85044 
MT-ll(A)-85066 

MT-ll(B)-85067 
MT-l l (C)-85068 
MT-ll(D)-85069 

0.154 (b) 

0.148 (b) 
0.165 (b) 

0.154 (b) 

0.152 (b) 
0.175 (b) 
0.173 (b) 

0.156 

0.164 

NA 

NA 

0.12 

0,12 

1.33 

1.33 

1994 

1994 

2.25 

0.0571 

(b) 

0) 

0.087 

0.0731 

25.9 

0.782 

25.9 

0.782 

MT-8 FOR 

MT-1 I F O R 

Notes: 
(a) Sediment concentration is the average of tlie parent sample and tlie duplicate sample. 

(b) Concentoation is tlie calculated DDTR concentration; only the 4,4-DDT. DDE, and DDD isomers data are available. The 4.4-isomer data were miJtipIied by 1.97 (a factor based on the sediment ratio of 2,4 to 4,4 DDT. DDE and DDD isomeis) Io generate the DDTR value for each sample. Half the detection limit was 
used for tlie non-detect isomeis. 

WB = Whole Body 

NW = North-west 
NE = Northeast 

SW = Southwest 

SE = Southeast 
NA = Not Applicable 

TOC = Total Organic Carbon 

FOC = Fraction Organic Carbon 
(a) Incliwles only those samples with available sediment TOC data. 

Prepared/Date: MKB 3/17/11 

Checked/Date: HEF 3.'25/ll 
Revised/Date: NSR 12/21/11 

CheckedTlate: MKB 01/05/12 

3 of 3 



FIGURE A-la 

oo 
E. 
e 
g 
ni 

c 
o 
u 
0) 
3 

> 
•D 
o 
ta 
J) 
o 

1.80 -, 

1.60 -

1.40 -

1.20 -

1.00 -

0.80 -

0.60 -

0.40 -

0.20 !> 

0.00 

Mercury in Predatory Fish 
Average Sed iment Concent ra t ions vs. Average Fisli Concent ra t ions 

(All Sed iment Data Inc luded) 

20 40 60 
Sediment Concentration (mg/kg) 

80 100 120 

• LMB -1991,1994 
• LMB Reference (Stimpson) -1994 

• LMB Reference (Three Rivers Lake) -1994 

• LIVIB-2001 

• LIVIB Reference (Ciba) - 1991 

• LIVIB Reference (Tensaw Lake) -1994 

A LMB - 2008 

• LMB Reference (Tombigbee) -1992 

LMB = Largemouth Bass 
mg/kg = milligrams per kilogram 

REVISED BY/DATE: NSR 12/19/11 

CHECKED BY/DATE: MKB 12/20/11 



FIGURE A-lb 

Mercury in Predatory Fish 
Average Sediment Concentrations vs. Average Fish Concentrations 

(All Sediment Data Included) 

y = 0.0309X + 0.2459 

R̂  = 0.7673 

y = 0.3642x0-"0' 
R̂  = 0.8535 V = -0.0035x + 1.22 

R= = 0.0357 

V = 1.9644x-''-"5 

R̂  = 0.0184 

60 80 100 120 

LMB = Largemouth Bass 

mg /kg = mi l l igrams per ki logram 
S e d i m e n t C o n c e n t r a t i o n ( m g / k g ) 

LMB-1991,1994 

LMB - 2008 

LMB Reference (Ciba) -1991 

LMB Reference [Three Rivers Lake) -1994 

• - Power (Less than 45 mg/kg) 

^ Linear (More than 45 mg/kg) 

LMB - 2001 

LMB Reference (Stimpson) -1994 

LMB Reference (Tombigbee) -1992 

LMB Reference (Tensaw Lal<e) - 1994 

— Linear (Less than 45 mg/kg) 

• - Power [More tl ian 45 mg/l<g) 

SUMMARY OUTPUT 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.188898559 
0.035682666 

-0.285756446 
0.357033764 

5 

ANOVA 

Regression 

Residual 

Total 

df 
1 

3 

4 

SS I^S 

0.014150675 0.014150675 

0.382419325 0.127473108 

0.39657 

F Significatice F 

0.111009 0.760924998 

Prepared/Date: LSV 1/27/12 
Checked/Date: MKB 1/30/12 

Coefficients Standard Error tStat P-value Lower95% Upper95% Lower95.0% Upper 95.0% 
Intercept 

X Variable 1 

1.22004263 

-0.003527598 

0.889478248 1.371638522 

0.010587657 -0.33318028 

0.263758 -1.610674135 

0.760925 -0.037222247 

4.050759394 

0.03016705 

-1.610674135 

-0.037222247 

4.050759394 

0.03016705 
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FIGURE A-2a 

Mercury in Forage Fish 
Average Sed iment Concent ra t ions vs. Average Fisli Concent ra t ions 

(All Sed iment Data Inc luded) 

• • 

• 

20 40 60 80 

Sediment Concentration (mg/kg) 

100 120 140 

• Mosquitofish • Bluegill A Silverside • Reference (Stimpson) -1994 « Reference (Three Rivers Lake) -1994 • Reference (Tensaw Lake) -1994 

mg/kg = milligrams per kilogram 

PREPARED BY/DATE: NSR 12/21/11 

CHECKED BY/DATE: MKB 1/05/12 



FIGURE A-2b 

1.20 n 

Mercury in Forage Fish 
Average Sediment Concentrations vs. Average Fish Concentrations 

(All Sediment Data Included) 

to 0.00 

y = 0.0197X + 0.0S66 
R̂  = 0.786 

y = 0.1646x<'-39M 
R̂  = 0.8693 

y = 0.677x-°<'83 
R̂  = 0.117 
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Prepared/Date; LSV 1/27/12 

Checked/Date: MKB 1/30/12 

Regression Statistics 

Mult iple R 0.312304 

R Square 0.0975338 

Adjusted R Square -0.2032883 

Standard Error 0.0135339 

Observations 5 

ANOVA 

Regression 

Residual 

Total 

df 
1 

3 

4 

SS 

5.93872E-05 

0.000549502 

0.000608889 

f^S F 

5.94E-05 0.324224 

0.000183 

Significance F 

0.608924072 

Coefficients Standard Error tS ta t P-value Lower95% Upper95% Lower95.0% Upper95.0% 

Intercept 

XVar iab le l 

0.4943507 0.061795116 7.999835 0.004077 0.297691074 0.69101035 

-0.0003302 0.00057996 -0.56941 0.608924 -0.002175925 0.00151546 

0.297691074 0.69101035 

-0.002175925 0.00151546 



FIGURE A-3a 

DDTR in Forage Fish 
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mg/kg = milligrams per kilogram 
(a) Sediment and fish concentrations are the calculated DDTR concentrations; only the 4,4-DDT, DDE, and DDD isomers data are available. The 4,4-isomer data were multiplied 
by 1.97 (a factor based on the sediment ratio of 2,4 to 4,4 DDT, DDE and DDD isomers) to generate the DDTR value for each sample. 
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FIGURE A-3b 

DDTR in Forage Fish 
Average Sed iment Concent ra t ions vs. Average Fish Concent ra t ions 

(All Sed iment Data Inc luded) 
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(a) Sediment and fish concentrations are the calculated DDTR concentrations; only the 4,4-DDT, DDE, and DDD isomers data are available. The 4,4-isomer data were multiplied 
by 1.97 {a factor based on the sediment ratio of 2,4 to 4,4 DDT, DDE and DDD isomers) to generate the DDTR value for each sample. 
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Mercury in Predatory Fish - Power Regression 
Average Sed iment Concent ra t ions vs. Average Fish Concent ra t ions 

(Sediment Concent ra t ions < 45 m g / k g Only)<^' 

^ y = 0.4254x''-3"^ 
R=̂  = 0.9096 

y = 0.3642x°-^3''^ 
R̂  = 0.8535 

y = 0.3129x''-^529 

R̂  = 0.7989 

• Predatory Fish -1991 -1994 

Power (Predatory Fish -1991 -1994) 

Power (Predatory Fish - All Years) 
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Sediment Concentration (mg/kg) 

Predatory Fish - 2001 

Power (Predatory Fish - 2001) 

A Predatory Fish - 2008 

Power (Predatory Fish - 2008) 

mg/kg = milligrams per kilogram 
(a) Sediments greater than 45 mg/kg were excluded in PRG development because they are outside the observed range of bioaccumulation. 
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FIGURE A-4b 
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IVIercury in Predatory Fish - Ratio IVIethod for All Years 
Average Sed iment Concent ra t ions vs. Average Fish Concent ra t ions 

(Sediment Concent ra t ions < 45 m g / k g Only) '^ ' 
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Predatory Fish-All Years Linear (Ratio of Average Fish Versus Average Sediment) 

mg/kg = milligrams per kilogram 
(a) Sediments greater than 45 mg/kg were excluded in PRG development because they are outside the observed range of bioaccumulation. 
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FIGURE A-4c 

Mercury in Predatory Fish - Linear Regression 
Average Sed iment Concent ra t ions vs. Average Fish Concent ra t ions 

(Sediment Concent ra t ions < 45 m g / k g Only)(^* 

y = 0.0413x-t-0.1859 

R^ = 0.923 

y = 0.0368x-H 0.2297 
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*Reference Data Included 
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• Predatory Fish - 2008 

Linear (Predatory Fish - 2008) 

mg/kg = milligrams per kilogram 
(a) Sediments greater than 45 mg/kg were excluded in PRG development because they are outside the observed range of bioaccumulation. 
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FIGURE A-5a 
Mercury in Forage Fish - Power Regression Analysis 

Average Sed iment Concent ra t ions vs. Average Fish Concent ra t ions 

(Sediment Concent ra t ions < 45 m g / k g Only)(^J 
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(a) Sediments greater than 45 mg/kg were excluded in PRG development because they are outside the observed range of bioaccumulation. 
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FIGURE A-5b 
Mercury in Forage Fish - Ratio Method for All Years 

Average Sed iment Concent ra t ions vs. Average Fish Concent ra t ions 

(Sediment Concent ra t ions < 45 m g / k g Only)'^* 
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Linear (Ratio of Average Fish Versus Average Sediment) 
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• Forage Fish - All Years 

mg/kg = milligrams per kilogram 
(a) Sediments greater than 45 mg/kg were excluded in PRG development because they are outside the observed range of bioaccumulation. 
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FIGURE A-5c 
Mercury in Forage Fish - Linear Regression Analysis 

Average Sed iment Concent ra t ions vs. Average Fish Concent ra t ions 

(Sediment Concent ra t ions < 45 m g / k g Only)'^* 

y = 0.0224x +0.1069 
R̂  = 0.9373 

y = 0.0197x-H 0.0866 
R 2 = 0.786 

y = 0.0185x-H 0.1108 
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y = 0.0135x-H 0.0786 
R2 = 0.9647 
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(a) Sediments greater than 45 mg/kg were excluded in PRG development because they are outside the observed range of bioaccumulation. 
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DDTR in Forage Fish 
Average Norma l i zed Sed iment Concent ra t ions vs. Average Normal ized Fish Concent ra t ions 
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FIGURE A-6b 

DDTR in Forage Fish - Ratio Method for All Years 
Average Sed iment Concent ra t ions vs. Average Fish Concent ra t ions 

(All Sed iment Data Inc luded) 
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COMPARABILITY OF STATISTICAL PARAMETERS 

Least-Squares Linear Regression - p and R^ Values 

When interpreting the results of a least-squares linear regression (LSLR), two parameters are evaluated to 
determine whether a linear relationship is present between two variables: the p-value and the coefficient 
of determination (R^). The p-value is the statistical probability of obtaining by chance a result at least as 
extreme as that observed. The coefficient of determination (R )̂ is a measure of how accurate the 
regression model is of predicting the variable of interest. The p-value and R̂  value are key indicators of 
regression model quality. The p-value represents the statistical significance of a regression model, and 
the R̂  value represents the goodness of fit, or how well the regression line approximates the real data 
points. 

The p-value is the probability that no relationship is present between the independent variable (plotted on 
the X-axis) and the dependent (or predicted) variable (plotted on the y-axis). A low probability (generally 
p <0.05) indicates there is evidence (at a 95% confidence level) that a linear relationship is present 
between the two variables, and the results of the LSLR are statistically significant and meaningful. The 
lower the p-value, the higher the confidence is in the linear relationship. A p-value greater than 0.05 
indicates a low confidence in the linear relationship described by the LSLR (Triola, 1986). 

The measure of the relationship's strength is evaluated next if a significant relationship exists (based on 
the p-value). The R̂  value is a measure of how accurate the regression model is of predicting the 
dependent variable from the independent variable (Triola, 1986). The R̂  can vary between 0 (no 
predictive ability) and 1 (perfect prediction ability in that the regression line perfectly fits the data). An 
R̂  value greater > 0.7 has been set as USEPA's goal for the Mcintosh site. R̂  is determined as follows: 

„7 explained variance s f y ' - y) ,-^ • , , fi^ = = - ^ — - ^ (Equation 1) 
total variance S(y- y)"̂  

Where: 
y' = individual predicted data value 
y = mean value of all y data 
y = individual data values 

If each y estimate and the respective y values all are equal, the top and bottom parts of the equation are 
equal because the linear regression line passes through the mean y value and R̂  must equal 1. 

The regression slope is 0 when there is no predictive ability, and the intercept is the mean of the y values 
because the regression line must pass through this value. Every value of x predicts y to be equal to the 
mean y value, and the top of Equation 1 becomes 0, resulting in an R̂  of 0 (Triola, 1986). 

Pagel of 2 
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R^ and p Values for Other Prediction Methods (Ratio Method) 

R^ and p-values have well defined meanings in LSLR, but neither are well defined with other methods of 

predictions, such as arithmetically-derived ratios (i.e., the ratio method). The descriptive equation for the 

ratio method is as follows: 

y ' = mx (Equation 2) 

Where: 

m = slope (equivalent to ratio of average y-value to average x-value) 

The R^ value, as calculated for LSLR, has complications in interpretation using methods other than 

regression. Because Equation 2 is not required to pass through the mean y value, the "band" of variation 

in the estimated values maybe shifted above or below the actual data set. The value oi 'L(y' — y) is no 

longer constrained by S(y — y)^, and the R^ can be values outside the range of 0 to 1 (Eisenhauer, 2003). 

An R^ of 0.7 for the ratio method is no longer meaningful unless the range of possible Revalues is known. 

The value of m (slope) is defined outside of the regression process (by the experimental data) in the ratio 

method and is instead calculated to an exact non-zero defined value. A fixed positive defined slope 

would always have a p-value of zero. Therefore, unlike the p-value obtained using LSLR, analyzing a p-

value is not a useful measurement for assessing the significance of the relationship described by Equation 

2 (i.e., the ratio method). 

R^ and p-values that would be directly comparable to the R^ and p-values generated from the linear and 

power regression models cannot be generated for the ratio method using the existing Mcintosh datasets. 

Citations 

Triola, 1986. Elementary Statistics, 3*̂*̂  Edition. The Benjamin/Cummings Publishing Company, Menlo 
Park, CA. ISBN 0-8053-9327-7 

Eisenhauer, 2003. "Regression through the Origin'Voseph G. Eisenhauer, Canisius College, Buffalo, 
USA. Teaching Statistics. 25 (3): 76-80. 
http://web.ist.utl.pt/-istll 03 8/compute/errtheory/,regression/regrthroughorigin.pdf 

Additional Background Documents 

University of Leicester, Online Statistics: 
http://www.le.ac.uk/bl/gat/virtualfc/Stats/regression/regrl.html 

Colby College, Regression Web page: 
http://www.colbv.edu/biologv/BI17x/regression.html 
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APPENDIX A-3 

Statistical Analysis of Mercun iu Sediments and Pi'edatoiy Fish 

1991 - 1994 Data Pairings 

OLD." McEVTOSH OU-2 

Mercu ry In Predatory Fish, 1991 - 1994 

Parameter 

Largemouth Bass. W B 

Largemouth Bass. W B 

Largemouth Bass. W B 

Largemouth Bass. W B 

Largemouth Bass. W B 

Largemouth Bass. W B 

Largemouth Bass. W B 

Largemouth Bass, W B 

Locat ion 

N W Basin 

SW Basin 

Round Pond 

Reference Area - St impson 

Reference Area - Ciba 

Tombigbee River 

Three Rivers Lal<e 

Tensaw Lalte 

* Data pairs associated w i t h sedimeni greatei' than 45 p p m 

Avg. Sed Cone, 

(mg/kg) 

22 

42.9 

15 

0.063 

0.057 

0.39 

0.19 

0.19 

Log Avg. Sed. Cone, 

(mg/kg) 

1.3 

1.6 

1.2 

-1.2 

-1.2 

-0.4 

-0.7 

-0.7 

excluded f r o m aniaysis. 

Avg . Fish Cone. 

(mg/kg) 

0.64 

0.93 

0.72 

0.21 

0.23 

0.17 

0.11 

0.22 

Log Avg. Fish 

Cone. 

(mg /kg ) 

-0.2 

0.0 

-0.1 

-0.7 

-0.6 

-0.8 

-1.0 

-0.7 

SUIVIIVIARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 

Mul t ip le R 

R Square 

Adjusted R Square 

Standard Error 

Observations 

0.942352859 

0.888028911 

0.869367053 

5.695134436 

ANOVA 

Regression 

Residual 

Total 

df 
1 

6 

7 

SS 

1543.406812 

194.6073375 

1738.014149 

MS 

1543.406812 

32.43455624 

F 

47.58526062 

Significance F 

0.000458463 

Coefficients Standard Error Lower 95% Upper 95% Lower 95.1 Upper 95.1 

Intercept 

X Variable 1 

-9.12871432 

47.64297872 

3.440041303 

6.906574174 

-2,653664162 

6.898207059 

0.037842892 -17.5461921 -0.711236505 -17.54619214 -0.711236505 

0.000458463 30.74320055 64.54275688 30.74320055 64.54275688 

SUMMARY OUTPUT - POWER REGRESSION (USING LOG TRANSFORMED VALUES) 

Regression Statistics 

Mul t ip le R 

R Square 

Adjusted R Square 

Standard Error 

Observat ions 

0.893816464 

0.79890787 

0.765392516 

0.581132945 

df Significance F 

Regression 

Residual 

Total 

1 

6 

7 

8.050148098 

2.026292999 

10.0764411 

8,050148098 

0.3377155 
23.83707027 0.002759737 

Coefficients Standard Error Lower 95% Upper 95% Lower 95. ( Upper 95.0ya 
Intercept 

X Variable 1 

1.589807938 

3.158566565 

0.388516431 

0.646939391 

4.091996659 

4.882322221 

0.006414841 0.63914248 2.540473395 

0.002759737 1.575562905 4.741570226 

0.53914248 2.540473395 

1.575562905 4.741570226 
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Statistical Analysis of Mercuiy iu Sediments and Pi'edatoiy Fish 

2001 Data Pairings 

OLES McESTOSH OU-2 

Mercu ry In Predatory Fish, 2001 

Parameter 

Laigemouth Bass. WB 

Lai'gemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Location 

SE Basin 

Round Pond 

Reference Area-Stimpson 

Reference Area-Ciba 

Three Rivers Lake 

Tensaw Lake 

Avg. Sed 

Cone. 

(mg/kg) 

22 

21.1 

0.063 

0.057 

0.19 

0.19 

Log Avg. Sed. 

Cone. 

(mg/kg) 

1.3 

1.3 

-1.2 

-1.2 

-0.7 

-0.7 

* Data pairs associated with sediment greater than 45 ppm excluded from aniaysis. 

Avg. Fish 

Cone. 

(mg/kg) 

1.28 

0.86 

0.21 

0.23 

0.11 

0.22 

Log Avg. Fish 

Cone. 

(mg/kg) 

0.1 

-0.1 

-0.7 

-0.6 

-1.0 

-0.7 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 

Mu l t ip le R 

R Square 

Adjusted R Square 

Standard Error 

Observations 

0.960754452 

0.923049117 

0.903811395 

3.420088098 

6 

ANOVA 

Regression 

Residual 

Total 

df 
1 

4 

5 

SS 

561.236336 

46.7880104 

608.024346 

MS F 

561.2363357 47 .98121 

11.6970025 

Signif icance F 

0.002280096 

Coefficients Standard Error Lower 95% Upper 95% Lower 95.t Upper 95.1 

I n tercept 

X V a r i a b l e l 

-3.596148207 2.09587135 

22.34310818 3.22558129 

-1.7150065 0.161491 -9.417996404 2.22569999 -9.4179964 2.225599991 

6.925847031 0.00228 13.3874588 31.2987575 13.3874588 31.29875756 

SUMMARY OUTPUT - POWER REGRESSION {USING LOG TRANSFORMED VALUES) 

Regression Statistics 

Mu l t ip le R 

R Square 

Adjusted R Square 

Standard Error 

Observations 

0.903385147 

0.815104724 

0,770130905 

0.581298594 

5 

df SS Significance F 

Regression 

Residual 

Total 

1 5.99837834 

4 1.35163222 

5 7.35001056 

5.998378339 17.75151 

0.337908056 

0.013550722 

Coefficients Standard Error 

Intercept 

X V a r i a b l e l 

1.079440454 0.38564915 

2.669248949 0.63353519 

2.791782827 0.049222 

4,213254126 0.013551 

Lower 95% Upper 95% Lower 95.1 Upper 95.1 

0.005930317 2.15295059 0.00593032 2.152950591 

0.910270507 4.42822739 0.91027051 4.428227391 
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Statistical Analysis of Mercun iu Sediments and Pi'edatoiy Fish 

200S Data Pairings 

OLES" McINTOSH OU-2 

M e r c u r y In Predatory Fish, 200S 

Parameter 

Largemouth Bass, WB 

Largemouth Bass, WB 

Largemouth Bass, WB 

Largemouth Bass, WB 

Largemouth Bass, WB 

LaigemoulhBass, WB 

LaigemouihBass, WB 

Laigemoulh Bass, WB 

* Data pairs associated with se 

Location 

NE Basin 

NW Basin 

SE Basin 

SW Basin 

Reference Area - Stimpson 

Reference Area - Ciba 

Three Rivers Lake 

Tensaw Lake 

Avg. Sed 

Cone, 

(mg/kg) 

41 

24.4 

32 

39.924 

0.063 

0.057 

0.19 

0.19 

Log Avg. Sed. 

Cone. 

(mg/kg) 

1.6 

1.4 

1.5 

1.6 

-1.2 

-1.2 

-0.7 

-0.7 

dimeul greater than 45 ppm excluded from aniaysis. 

Avg. Fish 

Cone, 

(mg/kg) 

1.49 

1.51 

1.45 

1.69 

0.21 

0.23 

0.11 

0.22 

Log Avg. Fish 

Cone. 

(mg/kg) 

0.2 

0.2 

0.2 

0.2 

-0.7 

-0.6 

-1.0 

-0.7 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 

Mu l t i p l e R 

R Square 

Ad jus ted R Square 

Standard Error 

Observat ions 

0.967985285 

0.936995514 

0.926494766 

5.144049741 

ANOVA 

Regression 

Residual 

Total 

df SS 

1 2361.171911 

6 158.7574865 

7 2519.939397 

MS 

2361.17191 

26.4612477 

F Signif icance F 

89.2313142 8.0076E-05 

Coefficients Standard Error Lower 95% Upper 95% Lower 95.0% Upper 95.1 

Intercept 

X Variable 1 

-4.73606567 2.950924983 -1.50494275 0.15962869 -11,95571897 2.48458763 -11.95671897 2.484587629 

25.42665149 2.591723994 9,4452328 8.0076E-05 18.84024016 32.0130628 18.84024016 32.01306282 

SUMMARY OUTPUT - POWER REGRESSION [USING LOG TRANSFORMED VALUES) 

Regression Statistics 

Mul t ip le R 

R Square 

Adjusted R Square 

Standard Error 

Observat ions 

0.953794362 

0.909723685 

0.894677633 

0.438910388 

ANOVA 

Regression 

Residual 

Total 

df SS 

1 11.6476591 

5 1.155853972 

7 12,80351308 

M 5 

11,6476591 

0.19254233 

F Signif icance F 

60.4626158 0 .000238151 

Coefficients Standard Error Lower 95%, Upper 95% Lower 95.0%, Upper 95.t 

Intercept 

X Variable 1 

0,981115227 0.179786756 

2.569767427 0.330483936 

5.45711057 0.00157584 

7.77577107 0.00023815 

0.541193883 1.42103857 

1,76110237 3.37843248 

0.541193883 

1.75110237 

1,421038572 

3.378432484 



APPENTJIX A-3 

Statistical Analysis of Mercun iu Sediments and Pi'edatoiy Fish 

Data Pairings - All Years (1991 - 2008) 

OLIN McESTOSH OU-2 

Mercu ry In Predatory Fish, All Years 

Parameter 

Largemouth Bass, WB 

Largemouth Bass, WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

Largemouth Bass. WB 

* Data paiis associated with 

Year 

1994 

1994 

1994 

1994 

1991 

1992 

1994 

1994 

2001 

2001 

2008 

2008 

2008 

2008 

sediment g 

Location 

NW Basin 

SW Basin 

Round Pond 

Reference Area - Stimpson 

Reference Area - Ciba 

Tombigbee River 

Three Rivers Lake 

Tensaw Lake 

SE Basin 

Round Pond 

NE Basin 

NW Basin 

SE Basin 

SW Basin 

Avg. Sed 

Cone, 

(mg/kg) 

22 

42.9 

15 

0.063 

0.057 

0.39 

0.19 

0.19 

22 

21.1 

41 

24.4 

32 

39.924 

reaier than 45 ppm excluded from aniaysis 

Log Avg. 

Sed. Cone. 

(mg/kg) 

1.3 

1.6 

1.2 

-1.2 

-1.2 

-0.4 

-0.7 

-0.7 

1.3 

1.3 

1.6 

1.4 

1.5 

1.6 

Avg. Fish Cone, 

(mg/kg) 

0.64 

0.93 

0.72 

0.21 

0.23 

0.17 

O.ll 

0.22 

1.28 

0.86 

1.49 

1.51 

1.45 

1.69 

Log Avg. Fish 

Cone. 

(mg/kg) 

-0.2 

0.0 

-0.1 

-0.7 

-0.6 

-0.8 

-1.0 

-0.7 

0.1 

-0.1 

0.2 

0.2 

0.2 

0.2 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression 

Mu l t ip le R 

R Square 

Adjusted R Square 

Standard Error 

Observat ions 

Statistics 

0 .875951 

0,76729 

0.747897 

8.239617 

14 

ANOVA 

Regression 

Residual 

Total 

df 
1 

12 

13 

SS 

2686,201468 

814.5954483 

3500.895917 

MS 

2685.2015 

67.891287 

F 

39.56522 

Significance F 

4.0061E-05 

Coefficients Standard Error P-value Lo)ver95% Upper 95%, Lower95. t Upper 95.1 

Intercept 

X V a r i a b l e l 

-1.76529 

24.82888 

3.92200541 -0,450355 0.560483 

3.947251765 5.2901684 4.01E-05 

-10.31161059 6.7790208 -10,31161059 

16.22855535 33.4292009 16.22855535 

6.779020804 

33.4292009 

SUMMARY OUTPUT - POWER REGRESSION (USING LOG TRANSFORMED VALUES) 

Regression 

Mu l t ip le R 

R Square 

Adjusted R Square 

Standard Error 

Observat ions 

Statistics 

0.923843 

0.853486 

0.841277 

0.464586 

14 

ANOVA 

Regression 

Residual 

Total 

df 
1 

12 

13 

SS 

15.09445432 

2.591193841 

17.68564815 

MS 

15,094454 

0.2159328 

F 

59.90347 

Significance F 

2.38668E-06 

Intercept 

X V a r i a b l e l 

Coefficients 

1.222212 

2.581072 

Standard Error 

0.14387867 8.4947378 

0.308710058 8.3608298 

P-i/aiue Lower 95%, Upper 95% Lower 95.0%, Upper 95.0% 

2.02E-O6 0.908725882 1,53569526 0.908726882 1,535695264 

2.39E-06 1.908450803 3.25369367 1.908450803 3.25369367 
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APPENDIX A-3 
Statistical Aualysis of Mei'cui'v iu Sediments and Focage Fish 

All Species Combined 
OLIN McINTOSH OU-2 

M a t r i x 

Mosquitofish. WB - 1994 
Forage Fish, WB 
Forage Fish, WB 

Mosquitofish, WB 
Mosquitofish. WB 
Mosquitofish, WB 

Silverside. COBOD 

Blueeill. W B 
Mosquitofish, WB 
Silverside. ComD 

Blueeill. W B 
Silverside, Corop 

Blueeill. W B 
Silverside. Coiap 

Blueeill. WB - 200S 
Notes: 

Area 

Re ference - S iimps on 
Reference-Tens aw Lake 
Reference-Three Rivers 

Round Pound 
Round Potind 

Round Pound 
SE Basin 

SE Basin 
SE Basin 

N W Basm 
N W B a s m 
SW Basin 
SW Basin 

NE Basin 
NE Basin 

Avg. Sediment 

Concentra t ion 

(mg/kg) 

0.063 
0.19 
0,19 

15 
21 

21 

25 
2 5 
26 
28 
2 8 
28 
28 
42 
42 

HtgAVg. 
Sediment 

Concentrat ion 

(mg/kg) 

-1.203 
-0.733 
-0.721 
1.172 
1.325 
1.325 

1.398 
1.398 
1.408 
1.442 
1.442 
1.448 
1.448 
1.626 
1.626 

Avg. Fish Tissue 

Concentrat ion 

(mg/kg) 

0.084 
0.10 
0.05 

0.275 
0.41 

0.37 

0.82 
0.66 
0.38 
0.82 
0.684 
0.74 
0.78 

0.9 
0.702 

LOgAVg. i i s n 
Tissue 

Concentrat ion 

(mg/kg) 

-1.075 
-1.000 
-1.301 
-0.561 
-0.387 
-0.432 

-0,086 
-0,183 
-0.416 
-0.086 
-0.165 
-0,131 
-0.109 
-0.046 
-0.154 

* Data pairs associated with sediment ereater than 45 ppm excluded fiom aniaysis. 
(a) Sediment concentration is the averaee of the parent sample and the duplicate sample. 
(b) Sediment conceutration is the average of a 5-point con^osite sample. 
WB = Whole Body 

Corap = Composite Sample 
NW = Northwest 
NE = Noitheast 
SW = Southwest 
SE = Southeast 
NA = Not Apphcable 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.886549985 
0.785970875 
0.769507097 
6.383141066 

15 

ANOVA 

Regression 
Residual 
Total 

df 
1 

13 
14 

SS 
1945.117384 
529.6783683 
2474.795753 

MS 
1945,117384 
40.74448987 

F 
47.73939717 

Significance F 
1.07C04E-05 

Coefficients Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
intercept 
X Variable 1 

1.237056137 
39.95590597 

3.419827006 
5.782857852 

0.361730618 
6.909370244 

0.723364953 
1.07004E-05 

-6.151030922 
27.46280115 

8.6251432 
52.449011 

-6.15103092 
27.46280115 

8.625143196 
52.44901079 

SUMMARY OUTPUT - POWER REGRESSION 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

Regressliyn Statistics 
0.932386748 

0.869345047 

0.859294666 

0.362768919 

15 

ANOVA 

Regression 
Residual 
Total 

df 
1 

13 
14 

SS 
11.38334244 
1.710816755 
13.0941592 

MS 
11.38334244 
0.131601289 

F 
86.49871546 

Significance F 
4.14558E-07 

Coefficients Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
intercept 
X Variable 1 

1.870221808 
2.226646362 

0.135466225 
0.239412278 

13.80581618 
9.300468561 

3.82441 E-09 
4.14558E-07 

1.577564821 
1.709427582 

2.1628788 
2.7438651 

1.577564821 
1.709427582 

2.162878795 
2.743865142 



APPENDIX A-3 
Statistical Analysis of Meicuiy in Sediments and Forage Fish 

Mosquiloflsli 
OLIN McIXTOSH O l - 2 

Mnti'ix 

Mosquitofish. WB -1994 
Forage Fish, WB 
Forage Fish, WB 

Mosquitofish. WB 
Mosquitofish. WB 
Mosquitofisli, WB 
Mosquitofisli, WB 

Notes; 

Area 

Refereuc e-Stimpson 
Reference-Tensaw Lake 
Reference-Three Rivers 

Round Pound 
Round Pound 
Round Pound 

SE Basm 

Avg. Sedimeut 

Concentrat ion 

(mg/kg) 

0.063 

0.19 
0,19 

15 
21 
21 
26 

Log Avg. 

Sedimeut 

Concentrat ion 

(mg/kg) 

-1.203 
-0.733 
-0.721 
1.172 
1.325 
1.325 
1.408 

Avg. Fish Tissue 

Couceutrat ion 

(mg/kg) 

0.084 

0.10 
0.05 
0.275 
0.41 
0.37 
0.38 

Log Avg, Fish 

Tissue 

Couceutrat ion 

(mg/kg) 

-1.075 
-1.000 
-1.301 
-0.561 
-0.387 
-0.432 
-0,416 

* Data pairs associated with sediment greater than 45 ppm excluded fiom aniaysis. 
(a) Sedmient concentration is the average of the parent sample and the duplicate sample. 
(b) Sediment conceutration is the average of a 5-point composite sanple. 
WB = Whole Body 
Comp = Composite Sample 
N W = Northwest 
NE = Northeast 
SW = Southwest 
SE = Southeast 
NA = Not Applicable 

SUMMARY OUTPUT - LINE/W REGRESSION 

Regression Staltslics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.982181503 
0.964680506 
0.957616607 
2.348885599 

7 

ANOVA 

Regression 
Residual 
Total 

df 
1 
5 
6 

SS 
753.4644418 
27.58631779 
781.0507596 

MS 
753.4644418 
5.517263558 

F 
136.5648811 

Significance F 
8.06256E-05 

Standard Error Upper 95% Lower 95.0% Upper 95.0% 
Intercept 
X Variable 1 

-5.197890908 
71.46090139 

1.709639464 
6.115035386 

-3.04034331 
11.68609777 

0.028739492 
8.06256E-05 

3.592659059 -0.8031228 -9.59265906 -0.803122757 
55.7417025 87.1801003 55.7417025 87.18010027 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.947419343 
0.897603411 
0.877124094 
0.415376905 

7 

ANOVA 

Regression 
Residual 
Total 

df 
1 
5 
6 

SS 
7.562296511 
0.862689865 
8.424986375 

MS 
7.562296511 
0.172537973 

F 
43.8297517 

Significance F 
0.001183517 

Standard Error Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
Intercept 
X Variable 1 

2.570295954 
2.981380074 

0.367910332 
0.450332032 

6.986202163 
6.620404195 

0.000925108 
0.001183517 

1.624552339 
1.823764733 

3.51603957 
4.13899541 

1.624552339 
1.823764733 

3.51603957 
4.138995415 



APPENDIX A-3 
Statistical Analysis of Mei'ciuy iu Sediments and Forage Fish 

Bluegill 
OLIN McINTOSH OU-2 

M a t r i x 

Mosquitofish, WB -1994 
Forage Fish, WB 
Forage Fish, WB 

Bluegill. WB 

Blueaili. WB 
Bluegill. WB 

BlueaiU. WB 
Notes: 

A r e a 

Referenc e -Stunps on 
Reference-Tensaw Lake 
Reference-Three Rivers 

SE Basin 
N W Basin 
SW Basm 
NE Basin 

Avg. Sediment 

Concentrat ion 

(mg/kg) 

0.063 

0.19 
0.19 
25 
28 
28 
42 

Log Avg. 

Sediment 

Concentrat ion 

-1.203 
-0.733 
-0.721 
1.398 
1.442 
1.448 
1.626 

Avg, Fish Tissue 

Couceutra t iou 

(mg/kg) 

0.084 

0.10 
0.05 
0.66 
0.684 
0.78 

0.702 

Log Avg. FisL 

Tissue 

Concentrat ion 

-1.075 
-1.000 
-1.301 
-0.183 
-0.165 
-0.109 
-0.154 

* Data pairs associated with sediment greater than 45 ppm excluded fiom aniaysis, 
(a) Sediment concentration is the average of the parent sample and the duplicate sample. 
(b) Sediment concentration is the average of a 5-point conposite sample. 
WB = Whole Body 

Comp = Composite Sample 
NW = Northwest 
NE = Northeast 
SW = Southwest 
SE = Southeast 
NA = Not Applicable 

SUIVIIVIARY OUTPUT - LINEAR REGRESSION 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

Regression Statistics 
0.944299993 
0.891702477 
0.870042973 
6,222193982 

7 

ANOVA 

Regression 
Residual 
Total 

df 
1 
5 
6 

SS 
1593.890741 
193.5784897 
1787.469231 

MS 
1593.890741 
38.71569795 

F 
41.16910777 

Significance F 
0.001364609 

CoefTidents Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
intercept 
X Variable 1 

-3.440051438 
48.29730752 

4.039417945 
7.527264777 

-0.851620576 
6.416315747 

0.433308638 
0.001364609 

-13.82370583 6.94360295 -13.8237058 6.943602954 
28.94785742 67.6467576 28.94785742 67.64675763 

SUIVIIVIARY OUTPUT - POWER REGRESSION 

Multiple R 
R Square 
Adjusted R Square 
Standard Etror 
Observations 

Regression Statistics 
0.969095273 
0.939145648 
0.926974778 
0.344713404 

7 

ANOVA 

Regression 
Residual 
Total 

df 
1 
5 
6 

SS 
9.169119934 
0.594136653 
9.763256588 

MS 
9.169119934 
0.118827331 

F 
77.16339232 

Significance F 
0.000317167 

Coefficients Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
intercept 
X Variable 1 

1.798246869 
2.340524954 

0.200004507 
0.266445027 

8.991031725 
8.784269595 

0.000284022 
0.000317167 

1.284118916 
1.655606206 

2.31237482 
3.0254437 

1,284118916 
1,655606206 

2.312374822 
3.025443701 



APPENDKA-3 
Statistical Analysis of Merciuy in Sediments and Forage Fish 

Silverside 
OLIN McINTOSH OU-2 

Matrix 

Mosquitofish, WB - 1994 

Forage Fish, WB 
Forage Fish, WB 

Silverside. Comp 
Silverside, Comp 
Silverside. Comp 
Silverside, Comp 

Notes: 

Area 

Referenc e-Stiinps on 

Reference-Tensaw Lake 
Refeience-Three Rivers 

SE Basin 
NW Basin 
SW Basin 
NE Basin 

Avg. Sedimeut 

Couceutratiou 

(mg/kg) 

0.063 

0.19 
0.19 
25 
28 
28 
42 

Log Avg. 

Sediment 

CouceutratioD 

-1.203 

-0.733 
-0.721 
1.398 
1.442 
1.448 
1.626 

Avg. Fish Tissue 

Concentration 

(mg/kg) 

0.084 

0.10 
0.05 
0.82 
0.82 
0.74 
0.9 

Log Avg. Fish 

Tissue 

Couceutratiou 

-1.075 

-1.000 
-1.301 
-0.086 
-0.086 
-0.131 
-0.046 

* Data pairs associated with sediment gieater tlian 45 ppm excluded fiom aniaysis. 
(a) Sediment concentration is the average of the parent sample and the duplicate sample. 
(b) Sediment concentration is tlie average of a 5-point composite sample. 
WB = Whole Body 

Comp = Composite Sample 
N W = Northwest 
NE = Northeast 
SW = Southwest 
SE = Southeast 
NA = Not Applicable 

SUIVIIVIARY OUTPUT - LINEAR REGRESSION 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

Regression Statistics 
0.968158525 
0.937330929 
0.924797115 
4.73326601 

7 

ANOVA 

RegressiOTi 
Residual 
Total 

df 
1 
5 
6 

SS 
1675.450195 
112.0190356 
1787.469231 

MS 
1675,450195 
22.40380712 

F 
74.78417333 

Significance F 
0.000341577 

Coefficients Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
Intercept 
X Variable 1 

-3.364378318 
41.82451455 

3.015920064 
4.83644285 

-1,115539619 
8.647784302 

0.315343541 
0.000341577 

-11.11704765 4.388291013 -11.1170476 
29.39204242 54.25698669 29.3920424 

4.388291013 
54.25698669 

SUMMARY OUTPUT - POWER REGRESSION 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

Regression Statistics 
0.972537608 
0.945829399 
0.934995279 
0.325232678 

7 

ANOVA 

Regression 
Residual 
Total 

df 
1 
5 
6 

SS 
9.234375113 
0.528881475 
9.763256588 

MS 
9.234375113 
0.105776295 

F 
87.30098846 

Significance F 
0.000236527 

Coefficients Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
Intercept 
X Variable 1 

1.638353349 
2.204558546 

0.175708902 
0.235945694 

9.324247811 
9,343499797 

0.000238864 
0.000236527 

1.186679236 2.090027461 
1.598040831 2.811076262 

1.18667924 
1.59804083 

2.090027461 
2,811076262 
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APPENDIX A 3 
Statistical Analysis of DDTR iu Sediments aud Foiage Fish 

Normalized Data 
OLIN McINTOSH Oi:-2 

Matiix 

MosqiiitoSsli, WB 
Mosquitofisli, WB 
Mosquitofish, WB 
Mosquitofisli, WB 
Mosquitofisli, WB 
Mosquitofisli, WB 
Mosquitofisli, WB 
Mosquitofish, WB 
Mosquitofish, WB 
Mosquitofish, WB 
Forage Fish, WB 
Foiage FisiL WB 

Notes: 
WB = Whole Body 
NW = Northwest 
NE = Northeast 
SW= Southwest 
SE = Southeast 

Year 

1991, 1994 
1994 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
1994 
1994 
1994 

Area 

NE Basin 
Round Pond 
NW Basin 

NE Basin 
NE Basin 
NE Basin 
SE Basui 

Round Pond 
Romid Pond 

Reference- Stiiiip son 
Reference-Tlu'ee Rivers 
Refeience-Tensaw Lake 

Noim. Avg. 
Sed. Cone. 

(mg/kg) 

107 
396 
63 

50 
45 
43 
61 
125 
125 
0.33 
1.33 
1.33 

Log Norm. 
Avg. Sed. Cone. 

(mg/lig) 

2.03 
2.60 
1.80 

1.70 
1.65 
1.63 
1.79 
2.10 
2.10 
-0.48 
0.13 
0.12 

Avg. Norm. Fish 
Tissue 

Couceatratiou 
(mg DDTR/kg 

hpid) 

85 
290 
57 

50 
35.0 
36 
46 

291 
183 
1.88 
25.9 

0.782 

Log Avg. Norm. 
Fish Tissue 

Conceutiatiou 
(mg DDTR/lig 

lipid) 

1.93 
2.46 
1.75 

1.70 
1.54 
1.55 
1.67 
2.46 
2.26 
0.27 
1.41 

-0.11 

SUMMARY OUTPUT - LINEAR REGRESSION 

Reqression 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

ANOVA 

Regression 
Residual 
Total 

Intercept 
X Variable 1 

Statistics 
0.827135653 
0.684153388 
0.652568727 
63.34170751 

12 

df 
1 

10 
11 

Coefficierits 
6.464171896 
0.853189995 

SS 
86907.40708 
40121.7191 

127029.1262 

Standard Error 
24.85129606 

0.18331885 

F 
21.66093802 

P-value 
0.800053057 
0.000902345 

Upper 95% 
61.83630992 
1.261649845 

Lower 95.0% 
-48.90796613 
0.444730145 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

ANOVA 

Regression 
Residual 
Total 

Intercept 
X Variabfe 1 

0.883946099 
0.781360706 
0.759496776 
0.469351973 

12 

df 
1 

10 
11 

Coefficients 
-0.268321516 
1.077435461 

SS 
7.872644569 
2.202912741 
10.07555731 

Standard Error 
0.314771508 
0.180231041 

F 
35.73743263 

P-value 
0.413923643 
0.000136032 

Upper 95% 
0.433033108 
1.479015244 

Lower 95.0% 
-0.969676141 
0.675855679 



APPENDIX A-3 
Statistical Analysis of DDTR in Sediments and Forage Fish 

Non-Normalized Data 
OLIN McINTOSH OU-2 

M a t r i x 

Mosquitofish. WB 

Mosquitofish. WB 

Mosquitofish. WB 

Mosquitofish. WB 

Mosquitofish. WB 

Mosquitofish. WB 

Mosquitofish. WB 

Mosquitofish. WB 

Mosquitofish. WB 
Notes; 

Year 

1991. 1994 

1994 

2001 

2001 

2001 

2001 

2001 

2001 

2001 

Area 

NE Basin 

Round Poud 

>fW Basin 

NE Basin 

NE Basin 

NE Basin 

SE Basin 
Round Poud 

Round Poud 

Avg. Sediment 

Concentra t ion 

(mg/kg) 

3.29 

6.33 

2.66 

4.16 

5.00 

5.56 
1.31 
6.5 

6.5 

Log Avg. 

Sediment 

Coucenti'atioD 

(mg/kg) 

0.52 

0.80 

0.43 

0.62 

0.70 

0.74 

0.12 

0.81 

0.81 

Avg. Fish Tissue 

Concentrat ion 

(mg DDTR/kg 

Upid) 

4.39 

14.9 

1.75 

1.75 

1,30 

1.08 

1.350 
10.20 

6.64 

Log Avg, I'l^n 

Tissue 

Concentrat ion 

(mg DDTR/kg 

lipid) 

0,64 

1,17 

0.24 

0.24 

0.11 

0.03 

0.13 

1.01 

0.82 

(a) Sediment concentration is the average of tlie parent sample and the duplicate sanple. 
(b) Concentration is the eaiciiiated DDTR concentration: only the 4,4-DDT. DDE, and DDD isomers data are available. The 
used for the non-detect isomers. 

WB = Whole Body 
NW = Northwest 
NE = Northeast 
SW = Southwest 
SE = Southeast 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.66345353 
0.44017053 
0.38418764 
2.02026677 

12 

ANOVA 

Regression 
Residual 
Total 

df 
1 

10 
11 

SS 
32.09096267 
40.81477835 
72.90574102 

MS 
32.09096267 
4.081477835 

F 
7.862584085 

Significance F 
0.018665063 

Coefficients Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
Intercept 
X Variable 1 

2.04538846 
0.37361049 

0.77291533 
0.133240549 

2.646329267 
2.804029972 

0.024466726 
0.018665063 

0.32322579 
0.07673205 

3.767551128 
0.670488934 

0.32322579 
0.07673205 

3.767551128 
0.670488934 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.78264485 
0.61253296 
0.57378626 
0.63087781 

12 

ANOVA 

Regression 
Residual 
Total 

df 
1 

10 
11 

SS 
6.291949086 
3.980068089 
10.27201718 

MS 
6.291949086 
0.398006809 

F 
15.80864685 

Significance F 
0.002617792 

Coefficients Standard Error tStat P-value Lower 95% Upper95% Lower95.Q% Upper95.0% 
Intercept 
XVariablel 

-0.0568825 
1.00000821 

0.188484676 
0.251510555 

-0.301788668 
3.97600891 

0.768995956 
0.002617792 

-0.476852568 
0.43960777 

0.363087489 
1.560408643 

-0.47685257 
0.43960777 

0.363087489 
1.560408643 
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T A B L E B-1 

T A R G E T M E R C U R Y C O N C E N T R A T I O N IN S E D I M E N T - N O A E L R I S K 

Upda ted Ecological Risk Assessment 

Olin - Mc in tosh 

Ope rab l e ITnit 2 

Mcintosh, A labama 

Receptor Analyte 

B W 

Normalized W a t e r 

E P C in E P C in Body Tood Ingestion Ingestion 

E P C in W a t e r , C^. Soil, Cg Sediment, CgEi, Weight Rate (IRp) R a t t 

(mg/L) (a) (mg/kg) (b) (mg/kg) (b) (BW) (kg) (kg/day) (IR,^-, (L/day) A U F P ^ 
-FF J^PF "-PF J^CR "-CR ^AM ^ A M J^\T "-IT.T ' - \ T . A 

E D D W N O A E L T R V H a z a r d Quotient 

(mg/ l^-day) (mg/kg-day) (HQ) 

Aquat ic Recentors 

Mink Mercury 0.710 1.00 0,05 0,048 0,20 0,095 0.10 0,077 0,25 0,193 0,40 0,259 0,316 0,09 3,69E-01 

PREPARED BY/DATE: MKB 5/17/11 

CHECKED BY/DATE: NSR 5/20/11 

(a) EDD (mg/kg-day) = NFIR x AUF x S[(Ci x Pi) + (CS/SED x PS)] + 

(IRW X CW)/BW 

Aquatic vertebrate prey items used for the mink. 

Green higlilighted entiles represent target concentrations in controlhng media 

needed to achieve the target HQ=1, 

1 o f l 
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TABLE B-2 

NOAEL RISK CALCULATIONS - METHYLMERCURY 
Updated Ecological Risk Assessment 

Olin - Mcintosh 
Operable Unit 2 

Mcintosh, Alabama 

Receptor Analvte 

E P C m W a t e r , 

Cw 
(mg/L) (a) 

E P C in 

Soil, Cs 

(mg/kg) (b) 

E P C m 

Sediment, CS£D 

(mg/kg) (b) 

Body 

Weight 

(BW) (1^) 

B W 

Normahzed 

Food Ingestion 

Ra te (IRj) 

(kg/day) 

W a t e r 

Ingestion 

Ra te 

a R « i (L/day) 

EDD W 

(mg/l^-day) 
NOAEL TR\' 
(mg/kg-day) 

Hazard Quotient 
(HQ) 

Aquatic Receptors 

Pied-Billed Grebe 
Belted Kingfisher 
(Maximum Exposure) 
Belted Kingfisher 
(Central Tendency) 
Little Biue Heron 
Great Blue Heron 

Methylmercury 

Methylmercury 

Methylmercury 

Methylmercury 

Methylmercury 

2.74E-06 

2.74E-06 

2.74E-06 

2.74E-06 

2.74E-06 

0.0051 

0.0051 

0.0051 

0.0051 

0.0051 

0.00728 

0.00728 

0.00728 

0.00728 

0.00728 

0.417 

0.152 

0.152 

0.340 

2.2 

0.404 

0.566 

0.566 

0.432 

0.231 

0.0328 

0.0170 

0.0170 

0.160 

0.100 

1,00 

1.00 

0.50 

0,90 

1,00 

0.50 

0.00 

0.19 

0.25 

0.05 

0.019 

0.019 

0.019 

0.019 

0.019 

0.20 

1.00 

0.51 

0.75 

0.50 

0.58 

0.11 

0.35 

0.20 

0.20 (b) 

0.00 

0.00 

0.00 

0.00 

0.35 

1.495 

1.495 

1.495 

1.495 

0.425 

0.20 

0.00 

0.05 

0.00 

0.00 

0.107 

0.107 

0.107 

0.107 

0.107 

0.00 

0.00 

0.25 

0.00 

0.10 

0.104 

0.104 

0.104 

0.104 

0.104 

0,03 

0.00 

0,00 

0.03 

0.03 

6.02E-02 

5.00E-02 

5.98E-02 

6.03E-02 

6.02E-02 

0.060 

0.060 

0.060 

0.060 

0.060 

1.0 

1.0 

1.0 

1.0 

1.0 

PREPARED BY/DATE: MKB 5/17/11 
CHECKED BY/DATE: NSR 5/20/11 

(a) EDD (mg/kg-day) = NFIR x AUF x Z[(Ci x Pi) + (CS/SED x PS)] 
+ (IRWxCW)/BW 

(b) Concentration in Forage Fish constiained by the Uttle blue heron. 

Green liighUghted entries represent target concentrations in controlling media needed to 
achieve the target HQ=1. 

1 ofl 
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T A B L E B-3 

N O A E L R I S K C A L C U L A T I O N S - D D T R 

Upda ted Ecological Risk Assessment 

O h n - Mc in tosh 

Operab le Unit 2 

Mcin tosh , A labama 

Receptor Analyte 

E P C in W a t e r , 

Cw 

(mg/L) (a) 

E P C in 

Soil, Cs 

(mg/kg) (b) 

E P C m 

Sediment, Cg^o 

(mg/kg) (b) 

Body 

Weight 

(BW) (kg) 

B W 

Normahzed 

Food Ingestion 

Ra te (IRj) 

(kg/day) 

W a t e r 

Ingestion 

Ra te 

(IR^,^ (L/day) 

E D D (b) 

(mg/kg-day) 

N O A E L T R V 

(mg/kg-day) 

H a z a r d Quotient 

(HQ) 

Aquat ic Receptors 

Pied-Billed Grebe 

Belted Kingfisher 

(Maximimi Exposure) 

Belted Kingfisher 

(Central Tendency) 

Little Blue Heron 

Great Blue Heron 

DDTR 

DDTR 

DDTR 

DDTR 

1.35E-04 

1.35E-04 

1.35E-04 

1.35E-04 

l,35E-04 

1.4 

1.4 

1.4 

1.4 

1.4 

1.57 

1.57 

1.57 

1.57 

1.57 

0.417 

0.152 

0.152 

0.340 

2.2 

0.404 

0.566 

0.566 

0.432 

0,231 

0.0328 

0,017 

0,017 

0,160 

0,100 

1,00 

1.00 

0,50 

0,90 

1.00 

0,60 

0,00 

0,19 

0,25 

0,05 

0,360 

0,360 

0,360 

0,360 

0,360 

0,20 

1,00 

0,51 

0,75 

0,50 

0,51 

0,42 

0,80 

0,62 

1,29 

0,00 

0,00 

0,00 

0,00 

0,35 

0,532 

0,532 

0,532 

0,532 

0,532 

0.20 

0,00 

0,05 

0,00 

0,00 

1,10 

1,10 

1,10 

1,10 

1,10 

0,00 

0,00 

0,25 

0,00 

0,10 

1,24 

1,24 

1,24 

1,24 

1,24 

0,03 

0,00 

0.00 

0,03 

0,03 

2,38E-01 

2,38E-01 

2,38E-01 

2,36E-01 

2,37E-01 

0,227 

0,227 

0,227 

0,227 

0,227 

1.0 

1.0 

1.0 

1.0 

1.0 

(a) CAI equals 95 UCL of insect data collected July 2010. 

(b) EDD (mg/kg-day) = N H R x AUF x S[(Ci x Pi) + (CS/SED x PS)] 

+ ( I R W x C W ) / B W 

PREPARED BY/DATE: MKB 5/20/11 

CHECKED BY/DATE: NSR 5/25/11 

l o f l 
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T A B L E B-1 

N O A E L R I S K C A L C U L A T I O N S - H C B 

Updated Eccklagical R i sk As^essmeot 

Olin - Mcln losh 

Operab le Unit 2 

Mcln losh , Alabama 

Receptor 

E P C in Wate r , 

C w 
(mg/L) (a) 

E P C in 

So i l ,Cs 

(mg/kg) (b) 

E P C in 

Sediment, C^^a 

(mg/kg) (b) 

Body 

Weight 

(BW) (kg) 

B W 

Normal ized W a t e r 

Food Ingestion 

Ingestion Ra t e Ra t e 

(Dtp) tkg/day) ( I R n , (L/day) rAI ""Al 

E D D " ' N O A E L T R V H a z a r d Quotient 

PpT CpT PpF CpF PcR CcR PAM C J U PiT C „ ^ P j (mgyT(g-day) (mg/kg-day) (HQ) 

Aquatic Receptors 

Mink 0.00 2.07 0.05 0.469 0 20 0 70B 0.10 0 516 0.25 0 0350 0.40 0.2S6 0 09 

(a) EDD (mgl!g day) = N F I R i AUF i E[(Ci x Pi) + (CS/SED x PS)] 

+ (IRW X CftO'BW 

PREPARED BY/DATE: MKB 5/17/11 

CHECKED BY.DATE: NSR 5,-20/11 

Aquatic vertebrate prey items used for the mink. 

Green highhghted entries repiesent taiget concenlratjons i 

achieve the target HQ=1. 

ntroUing media needed to 
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T A B L E B-5 

L O A E L R I S K C A L C U L A T I O N S - M E R C U R Y 

Upda ted Ecological Risk Assessment 

Olin - Mcin tosh 

Ope rab l e l ln i t 2 

Mcin tosh , A labama 

Receptor Analyte 

B W 

Normahzed W a t e r 

E P C In W a t e r , E P C in E P C in Body Food Ingestion Ingestion 

C,v Soil, Cs Sedunent , CSEO Weight Ra te (IRp) Ra te 

(mg/L) (a) (mg/kg) (b) (mg/kg) (b) (BW) (kg) (1^/day) ( I R „ . , (L/day) 
-FF r p F L-PF r c R L-CR ^AIU ^ .^M t-yp ^ V P ^ 

E D D (•) 

(mg/kg-day) 

L O A E L T R V H a z a r d Quotient 

(mg/kg-day) (HQ) 

Aquat ic Receptors 

Mink Mercmy 1.00 0.00 0.046 0.05 0.048 0.20 0.095 0.10 0.077 0.25 0.193 0.40 0.316 0.09 3.69E-0I 

PREPARED BY/DATE: MKB 5/17/11 

CHECKED BY/DATE: NSR 5/20/11 

(a) EDD (mg/kg-day) = N H R x AUF x i:[(Ci x Pi) + (CS/SED x PS)] 

+ ( I R W x C W ) / B W 

Aquatic vertebrate prey items used for the mink. 

Green highhghted entries represent target concentrations in contiolling media needed to 

achieve the target HQ=1. 

1 o f l 
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T A B L E B-6 

L O A E L R I S K C A L C U L A T I O N S - M E T H Y L M E R C U R Y 

Upda ted Ecological Risk Assessment 

O h n - Mc in tosh 

Operab le I 'n i t 2 

Mcintosh, A l a b a m a 

Receptor Analyte 

E P C in Wate r , 

Cw 
(mg/L) (a) 

E P C in 

Soil, Cg 

(mg/kg) (b) 

E P C in 

Sediment, C^ED 

(mg/kg) (b) 

Body 

Weight 

(BW) (kg) 

B W 

Normalized 

Food Ingestion 

Ra te (JRf) 

(kg/day) 

Watei ' 

Ingestion 

Ra te 

IJRwi (L/day) 

E D D (•) 

(mg/ l^-day) 

L O A E L T R V 

(mg/kg-day) 

H a z a r d Quotient 

(HQ) 

Aquatic Receptors 

Pied-Billed Grebe 

Beited Kingfisher 

(Maximum Exposure) 

Beited Kingfisher 

(Central Tendency) 

Little Blue Heron 

Great Blue Heron 

Methylmercury 

Methylmercuiy 

Methylmercury 

Methylmercury 

Methylmercury 

2.74E-06 

2.74E-06 

2.74E-06 

2.74E-06 

2.74E-06 

0.0051 

0.0051 

0.0051 

0.0051 

0.0051 

0.00728 

0.00728 

0.00728 

0.00728 

0.00728 

0.417 

0.152 

0.152 

0.340 

2.2 

0.404 

0.566 

0.566 

0.432 

0.231 

0.0328 

0,017 

0.017 

0.160 

0.100 

1.00 

1.00 

0.50 

0,90 

1.00 

0.60 

0.00 

0.19 

0.25 

0.05 

0.019 

0.019 

0.019 

0.019 

0.019 

0.20 

1.00 

0.51 

0.75 

0.50 

0.58 

0.11 

0.35 

0.20 

0.20 (b) 

0.00 

0,00 

0,00 

0,00 

0.35 

1.495 

1.495 

1.495 

1.495 

0.425 

0.20 

0.00 

0.05 

0.00 

0.00 

0.107 

0.107 

0.107 

0.107 

0.107 

0.00 

0,00 

0.25 

0,00 

0.10 

0.104 

0.104 

0.104 

0.104 

0.104 

0.03 

0.00 

0.00 

0.03 

0.03 

6.02E-02 

6.22E-02 

6.04E-02 

6.03E-02 

6.02E-02 

0.060 

0.060 

0.060 

0.060 

0.060 

1.0 

1.0 

1.0 

1.0 

1.0 

Notes: PREPARED BY/DATE: MKB 5/17/11 

CHECKED BY/DATE: NSR 5/20/11 

(a) EDD (mg/kg-day) = NFIR x AUF x Z[(Ci x Pi) + (CS/SED x PS)] 

+ ( I R W x C W ) / B W 

(b) Concentiation in Forage Fish constiained by the little blue heron. 

Green liighhghted entries represent target conceutiations in controlliug media needed to 

achieve the target HQ=1. 

1 o f l 
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T A B L E B-7 

L O A E L R I S K C A L C U L A T I O N S - D D T R 

Updated Ecological Risk Assessment 

Ohn - Mc in tosh 

Operab le Unit 2 

Mcin tosh , A l a b a m a 

Receptor 

E P C in W a t e r , 

Cw 
(mg/L) (a) 

E P C in 

Soil, Cs 

(mg/kg) (b) 

E P C m 

Sediment, CS^D 

(mg/kg) (b) 

Body 

Weight 

(BW) (kg) 

B W 

Normahzed 

Food Ingestion 

Ra te IJRf) 

(kg/day) 

W a t e r 

Ingestion 

Ra te 

(IR«1 (L/day) 

E D D 0>) 

(mg/kg-day) 

L O A E L T R V 

(mg/kg-day) 

H a z a r d Quotient 

(HQ) 

Aquat ic Receptors 

Pied-Billed Grebe 

Behed Kingfisher 

(Maximum Exposure) 

Belted Kingfisher 

(Central Tendency) 

Little Blue Heron 

Great Blue Heron 

DDTR 

DDTR 

DDTR 

DDTR 

1.35E-04 

1.35E-04 

1.35E-04 

1.35E-04 

1.35E-04 

1.4 

1.4 

1.4 

1.4 

1.4 

1.57 

1.57 

1.57 

1.57 

1.57 

0.417 

0.152 

0.152 

0.340 

2.2 

0.404 

0.566 

0.566 

0.432 

0.231 

0.0328 

0.0170 

0.0170 

0.160 

0.100 

1.00 

1.00 

0.50 

0.90 

1.00 

0.60 

0.00 

0.19 

0.25 

0.05 

0.360 

0.360 

0.360 

0.360 

0.360 

0.20 

1.00 

0.51 

0.75 

0.50 

1.20 

0.52 

1.19 

0.82 

1.78 

0.00 

0.00 

0.00 

0.00 

0.35 

0.532 

0.532 

0.532 

0.532 

0.532 

0.20 

0.00 

0.05 

0.00 

0.00 

1.10 

1.10 

1.10 

1.10 

1.10 

0.00 

0.00 

0.25 

0.00 

0.10 

1.244 

1.244 

1.244 

1.244 

1.244 

0.03 

0.00 

0.00 

0.03 

0.03 

2.94E-01 

2.94E-01 

2.95E-01 

2.94E-01 

2.94E-01 

0.281 

0.281 

0.281 

0.281 

0.281 

1.0 

1.0 

l .€ 

IM 

1.0 

(a) CAI equals 95 UCL of insect data collected July 2010. 

(b) EDD (mg/kg-day) = N H R x AUF x S[(Ci x Pi) + (CS/SED x PS)] 

+ ( I R W x C W ) / B W 

PREPARED BY/DATE: MKB 5/20/11 

CHECKED BY/DATE: NSR 5/25/11 

l o f l 
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T A B L E B-8 

L O A E L R I S K C A L C U L A T I O N S - H C B 

Updated Ecological R i sk .Assessment 

Ohn - Mcin tosh 

Operab le Unit 2 

Mcin tosh , Alabama 

Recepto 

E P C in Wate r , 

C w 
(mgT.) (a) 

E P C in 

Sai l ,C£ 

(mgT(g){b) 

E P C in 

Sediment, Cg^j^ 

(mg/kg) (h) 

Body 

Weight 

(BW) (kg) 

B W 

Noi-mahzed W a t e r 

Food Ingestion 

Ingestion Ra t e Ra t e 

( I R F ) (kg/day) a R « l (L/day) CAI "-Al 

E D D ' " L O A E L T R V H a z a r d Quotieiit 

"-FT i-FT rpF "-PF rcH "-CR "̂ AM CAM PVT C V P ^ P S (mg/kg-day) (mg/kg-day) (HQ) PpF CpF PrR C r 

Aquatic Receptors 

Mink 0.00 2.073 0.05 0.469 0 20 0 708 0 1 0 0 516 0.25 0.035 0.40 0.286 0 09 

(a) EDD (mg/kg day) = NFIR x AUF x S[(Ci x Pi) + ( C S « E D x PS)] 

+ ( l R W x C W ) / B W 

Aquatic \^eitebrate prey i tous used for the mink. 

Green highhghted entries repiesent taiget concentrations in controlling media needed to 

achie^-e the targe: HQ=1. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfishter - Diet Comprised of 100% Trophic Level 3 Fish 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007' 

February 3, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

^ • • 
%with Known Contaminated Soil ^ ^ 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury 

^B 

• • • • • • • 
• 1 1 

Concentrations 
H g O ^ r 
H g l l H 

M e H g ^ " ^ 

Total Mercury Concentration in 
Contaminated Sediment, dry weight 

Known Mercury in Contaminated Soils 
Cs,HgO ^ ^ 
Cs,Hgl! 

Cs,MeHg 

Value 
East 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7.15 
29.39 
29.39 
19.9 

152.4 

16 
16 
0 

Eutrophic 

- ^ 

^ ^ ^ 
^ 

^ 

^ 

" 

5.64E-06 
7.33E-08 

33.27 B 

1.129080624 
4.13E-03 ^^_ 

Units 

m2 

-
-
-
-

m2 
m 
m 

-
yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Mgii H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

MeHq Filtere( 
HqT Filtered 
MeHg Unfilte 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

127,696,640 
2,581,565 

301,427 
310,000 

PCT ERROR 
3.46 

-61.23 
-0.92 

-59.26 
-29.48965936 

Epilimnion 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ H 
^^^^^^1 

^ ^ M 
^^^^^^1 
^^^^^H 
1 ^^H CLEANUP 
4.22 

31.2197083 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

ISed iment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
1 HgT porewater 

^HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed,dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

15.61 
2.99 
0.46 
19.07 

15.61 
88.25 
0.89 

104.75 

26.93 
107.30 
2.40 

136.63 

26.93 
669.61 

2.64 
699.18 

26.93 
73.21 
0.91 

101.06 

0.00 
33.26 

0.00827 
33.27 

0.42 
0.91 

4.01 
Kingfisher 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

r 

r 

1 
1 

0.47525 
7.39 

0.88225 
42-67625 

0.00422 1 
33.27 1 

Absolute Error 

-15.61 
-2.99 
0.02 

-11.68 

-15.61 
-88.25 
-0.01 

-62.08 

-26.93 
-107.30 

-2.40 
-136.63 

-26.93 
-669.61 

-2.64 
-699.18 

-26.93 
-73.21 
-0.91 

-101.06 

0.00 
-33.26 
0.00 
0.00 

-0.42 
-0.91 

Relative 
Error 

-100 
-100 

3.4600979 
-61.23396 

-100 
-100 

-0.923906 
-59.26087 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-48.97966 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.09 
0.07 
0.63 

0.47 
2.69 
0.14 
3.30 

0.46 
1.65 
0.18 
2.29 

0.46 
10.31 
0.20 
10.96 

0.46 
1.10 
0.04 
1.60 

0.00 
0.27 
0.00 

0.499 

0.064 
0.140 

0.61 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

2.19 
0.42 
0.11 
2.72 

2.19 
12.39 
0.22 
14.80 

3.46 
13.63 
0.43 
17.52 

3.46 
85.07 
0.47 
89.00 

3.462 
9.276 
0.142 
12.880 

0.00 
4.21 
0.00 
4.22 

0.10 
0.23 

1.00 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
Lig/g 

ug/g 
ug/g 

4.22 ug/g 
ug/g 

Note: 8 

Required Hazard Index for Sensitive 
Indicator 

Tab: Input&Output Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Rate Constants 
Process 
Methyl ation 

1.00E-03 
Demethyl ation 

1.00E-03 
2.00E-03 

Bioiic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
.16E-07 
.16E-06 
.16E-07 
.16E-08 
.16E-07 
.33E-07 
0.03 

0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfishter - Diet Comprised of 100% Trophic Level 3 Fish 

IHuman and Wildlife Exposure Risk Results 

February 3, 2012 

ratio Sed 
Meth/demeth 

50.00% 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Litlie ^rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

fl.Si 

1.07 
0.00 
0.00 
0.98 
4.01 

0.08 

0.16 
0.00 
0.00 
0.15 
0.61 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

——l̂ L^M 
0.27 
0.00 
0.00 
0.25 
1.00 

^mPB 
0.00 
0.00 
0.00 
0.00 

• _ 0.00 _ ^ 

x 
HI 

4.01 
0.61 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

33.27 
0.50 

9.647 
-5.431 
4.215 

for HI = 

30 

5 ' 25 

^ 2 0 

X 15 

•g 10 
M 

5 • 

0 • 

SedHgT vs HI of Most Sensitive IndJctof 

y = [imiHx - ii.mi A 
^ r 

^ r 
y ^ 

y ^ 
^ ^ ^ r 

y ^ 

^ ^ ^^ 
0 1 2 3 4 5 

HI 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type 'YES or'NO to flag whether the hypolimnion is anoxic or not. if it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtGo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/ovenA'ritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Enor = Obseived - Predicted 

Relative &ior = 
Obseived - Predicted 

Obseived 
' 100% 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 

Tab: Input&Output Page 2 of 2 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPEDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfigher - Diet Comprised of 100% Trophic Level 2 Fish 

February 3, 2012 

Scenario 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Wildlife 

Contaminated 
Sediment 

0.46 

Uncontaminated 
Sediment 

0.07 

Target 

0.114 

0.09 
0.08 
0.08 
0.42 
0.91 
0.50 
0.09 
0.08 

0.01 
0.01 
0.01 
0.06 
0.14 
0.08 
0.01 
0.01 

0.02 
0.02 
0.02 
0.10 
0.23 
0.12 
0.02 
0.02 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestioiiRate 

Total Dose = J^ %Diet ̂ ^̂ i,,̂ ^̂ ,̂  • Potential Dose, + {drinking rate • [Hgl,„,) HQ = 
Total Dose 

TRV or ^ 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wi ld l i fe Spec i f i c Parameters 

Body Weight 

[kg in wet 
weight] 

0.0075 

7.4 
0.85 
2.2 

0.34 
0.417 
0.15 

0.673 
50 

Ingestion Rate 

[kg wetweight/d] 

0.00377 

0.733 
0.1145 
0.509 

0.147 
0.168 
0.086 

0.1834 
0.80 

Drinking 
rate 

[Ud] 

0.0012 

0.62 
0.085 

0.1 

0.16 
0.03 

0.017 

0.045 
0.000 

x . „ - . L „ x . „ - . L Percent of 
Percent of Diet Percent of Diet _. , 

^ .-• , , . ^ ,-• Diet from 
from Trophic Level from Trophic _ , . , 
.. p,,- ^ . , X , . -T Trophic Level 
1 : Phytoplankton Level 2 : „ _ ^. , 

J nV * I .. 2 : Crayfish 
and Plants Insects _ ' 

or Frogs 

-

0% 100% 0% 

0% 0% 15% 
0% 0% 35% 
0% 0% 0% 

0% 0% 0% 
0% 60% 20% 
0% 0% 0% 

75% 25% 0% 
0% 0% 35% 

Percent of 
Diet from 
Trophic 
Level 3 : 

Fish 

-

0% 

75% 
5% 
0% 

0% 
20% 
100% 

0% 
17% 

Percent of 
Diet from 
Trophic 
Level 4 : 

Fish 

-

0% 

10% 
60% 
0% 

0% 
0% 
0% 

0% 
48% 

Percent of 
Diet from 

nonaquatic 
sources 

-

0% 

0% 
0% 

100% 

100% 
0% 
0% 

0% 
0% 

H u m a n Spec i f i c Parameters 

78 
65 

70 
45 
70 

0.0066 
0.0066 

0.0066 
0.0066 
0.059 

1.4 
1.4 

1.4 
0.9 
1.4 

0% 0% 0% 
0% 0% 0% 

0% 0% 0% 
0% 0% 0% 
0% 0% 0% 

0% 
0% 

0% 
0% 
0% 

0% 
0% 

0% 
0% 
0% 

100% 
100% 

100% 
100% 
100% 

C o n t a m i n a t e d S e d i m e n t Ca lcu la t i ons 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 
0 
0 

0 
0 
0 

0 
0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 
0 
0 

0 
0 
0 

18 
0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

39 

0 
0 

0 
0 
19 
0 

5 
0 

Potential n . .- i Potential Dose from „ ^ ,. Dose from Trophic ^ , , „ Trophic Level 2: , ^, „ _ ,. . Level 3 Crayfish 

wetweight/d . , , . , , " weight/d 
0 0 

1 31 
4 3 
0 0 

0 0 
7 34 
0 241 

0 0 
0 1 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

9 
74 
0 

0 
0 
0 

0 
7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
39 

41 
81 

0 
0 
59 

241 

23 
9 

TRV 

ug Hg/kg 
wet weight/d 

75 

75 
75 
60 

60 
60 
60 

60 

^ ^ 

HQ (Total 
Dose / TRV) 

0.51 

0.55 
1.07 
0.00 

0.00 
0.98 
4.01 

0.38 
0.00 

RfD 

0.01 
0.01 

0.01 
0.01 
0.01 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.3 
0.1 

0.3 
0.1 
0.3 

0.00 
0.00 

0.00 
0.00 
0.00 

Human 
Man 
Woman 
Adult 
Child 
Native American 

f rom: Mercury Report to Congress, Volume VI, Section 3.3. Table 
and cited in: Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journal of Toxicology and Environmental Health, PartB. 2:325-255. 

TRV values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 (.74 L/d)and 11-19 (0.97 L/d). 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are oftrophiclevel4. 
Woman modeled as pregnant or child-bearing age 

TRV Toxicity Reference Value 
Methylmercury Bioaccumulation Factors 

Percentile of Distribution 
5th 25th 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 
1.89E+05 
1.67E-H05 
1.80E-H05 

9.14E+05 

1.99E+06 
1 1.08E+06 
L 1.87E+05 
1 1 74F+05 

75th 

9.20E+06 

95fh 

1.40E+07 

BAF 

ug 

ug 

L 

Tab: Wildlife Page 1 of 2 
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APPEDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfigher - Diet Comprised of 100% Trophic Level 2 Fish 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.011 

0.006 
0.007 
0.003 

0.033 
0.005 
0.008 

0.005 
0.000 

Background conditions 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

2.72 
0.00 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

5.91 

0.00 
0.00 
0.00 

0.00 
2.84 
0.00 

0.80 
0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 

from Trophic 
Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.19 
0.60 
0.00 

0.00 
1.02 
0.00 

0.00 
0.07 

Potential 

Dose from 
Trophic 
Level 3 

ug Hg/kg wet 
weight/d 

0.00 

4.78 
0.43 
0.00 

0.00 
5.18 
36.89 

0.00 
0.17 

Potential 

Dose from 
Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

1.39 
11.32 
0.00 

0.00 
0.00 
0.00 

0.00 
1.07 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
6 

6 
12 
0 

0 
9 
37 

4 
1 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 
75 
60 

60 
60 
60 

60 

^ " 

HQ (Total 
Dose / TRV) 

~ 

0.08 

0.08 
0.16 
0.00 

0.00 
0.15 
0.61 

0.06 
0.00 

RfD 1 
0.001 
0.002 

0.001 
0.001 
0.001 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0,00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.3 
0.1 

0.3 
0.1 
0.3 

0.00 
0.00 

0.00 
0.00 
0.00 

Concentrations at Proposed Target-Level Conditions | 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.018 

0.010 
0.011 
0.005 

0.054 
0.008 
0.013 

0.008 
0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg/kg 
wet weight 

/ d 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

4.42 
0.00 

Potential 
Dose from 

Trophic 
Level 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 
9.61 

0.00 
0.00 
0.00 

0.00 
4.62 
0.00 

1.30 
0.00 

Potential 
Dose from 

Trophic 
Level 2: 
Benthos 

ug Hg/kg 
wet 

weight/d 
0.00 

0.31 
0.97 
0.00 

0,00 
1.66 
0,00 

0,00 
0,12 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 
0.00 

7.77 
0.70 
0.00 

0.00 
8.43 
60.00 

0.00 
0.28 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

2.26 
18.42 
0.00 

0.00 
0.00 
0.00 

0.00 
1.75 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
10 

10 
20 
0 

0 
15 
60 

6 
2 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 
75 
60 

60 
60 
60 

60 
5 0 0 0 " 

HQ (Total 
Dose / TRV) 

~ 

0.13 

0.14 
0.27 
0.00 

0.00 
0.25 
1.00 

0.10 
0.00 

RfD 1 

0.002 
0.002 

0.002 
0.002 
0.002 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0,00 
0,00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.3 
0.1 

0.3 
0.1 
0.3 

0.00 
0.00 

0.00 
0.00 
0.00 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ ^ 
Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Gin HgO 
Cin_Hgll 
Gin MeHg 
P 
E 
DOG 1 
DOG 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOG in Layer 1 
DOG in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
4.63E+05 n 
1.40E+00 
1.00E-01 
6.49E+05 
4.63E+04 

0 
6.80E+06 
6.80E+06 

0 
0.00000564 
7.332E-08 

152.4 
100 

^ ^ ^ ^ ^ ^ ^ m 
^^^^^^^1 10 

7.76 

[ S 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 
Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
AG Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Gont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgl! soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,Hg0 soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Gs,HgO watershed soil concentration, HgO 
Gs,Hgll watershed soil concentration, Hgll 
Gs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 

Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Weiland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

Value 
647,500 • 

2% • 
53% • 
13% • 
16% 1 
16% 

1 13,598 
345,118 M 
86,118 • 
101,010 • 

1 101.658 J 
0.1 

0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 

m/s 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ M 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

— 
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. Hydrobiol. Beiti. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel.2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Basic Chemical Dependent Parameters: HgO, Hgll, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
Ukg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
Ukg 

0 
127,696,640 
2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

1.9 cm^ 
"'' ~ MW^^^ sec 

- 5 22x10"^ c m ' 

'"' ~ MW^^' sec 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

leHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
Ukg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
Ukg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
Ukg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

this table does not all correspond to EPA Report to Congress - check! 

NTG added these 11/1/19 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(Ukg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

Ukg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

Ukg 
199526.2 
7943282 

79432.82 
1584893 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

Ukg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
\ 630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
C HgO 1 Aq 
c Hall 1 Aa 
C_MeHg_l_Aq 
C HgO 2 An 
C Hgll 2 Aq 
C_MeHg_2_Aq 
C HgO pore 
C Hgll [lore 
C_MeKg_pore 

C HgT 1 filtered 
C_HgT_2_lilterea 
C HgT Sea mered 

C_HgO_1_T 
C Hgll 1 T 
C MeHg t T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed, bi jk 
C Hgll 1 sea, bul( 
C MeHa 1 sed. bulk 

C HgO sed. wet 
C Hgll 1 seO.wet 
C_MeHg_l_sed, uiBt 
C HgT sed.wet 

C_HgO_sed, dry weight 
C Hgll 1 sed, dryweight 
C MeHg 1 sed. div weight 

C HgT 1 
C HgT 2 
C_HgT_Sed,d(Y weight 

Layer 1 
Layer 2 
Sediments 

z2 

f aq HoO A 1 
f_aq_Hgll_w_1 
f aq MeHg w 1 
f aq HqD w 2 
f_aq_Hgll_w_2 
f aq MeHg w 2 

f_DOC_HgO_w_1 
f DOC Hgll w 1 
f DOC MeHg w 
f_DOC_HgO_w_2 
f DOC Hgll w 2 
f DOC MeHg A 

(%Me MeHg_T;Hg_T) 

Bulk E):change Flow 
Intlow 
Outflow 
Surface Area o[ the Water Body 
Excfianqe rate 
Volume of Layer 1 
Volume of Layer 2 
deotfi of first water layer 
depth of second water layer 

aqueous phase fraction of HgO in water Hrfunin, layer T 
aqueous phase fracEion of Hgll in water column, layer 1 
aqueous phase fraction of MeHq in water column, layer 1 
aqueousphasefracEionofHgD in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 2 
aqueous phase fraction of MeHq in water column, layer 2 

DOC complexedfradion of HqD in water column, layer 1 
DOC complexed fiacton of Hqll in water column, layer 1 
DOC complexed fraction of MeHg In water c<rfumn. layer 1 
DOC complexed fracSon of HqD in water coliFnn, layer 2 
DOC complexed ^ C I K ^ of Hqll in water column, l ay^ 2 
DOC complexed fraction of MeHg in water column, layer 2 

Equation Units 
q/m3 
q/m3 
Olm3 
gln\3 
q/m3 
q/m3 
q/m3 
q/m3 
g/m3 

q/m3 
q/m3 
g/m3 

Olm3 
qlm3 
alms 
q/m3 
q/m3 
q/m3 
Olm3 
q'm3 
q/m3 

g/g 

g/g 
g/g 

g'g 
g'g 
g/g 

gim3 
q/m3 
g/g 

WMehlg 
4.14% 
1.79% 
0.08% 

m3/yr 
m3/vr 
m3/yr 
m2 

m2/vr 
Aw'z 1 m3 
Aw'z 2 m3 

Value 
4.73 E-07 
9.11 E-08 
7.04 E-08 
4.6DE-07 
1.65E-06 
1.79E-07 
4.60E-07 
t.IOE-06 
4.3a E-08 

6.34E-07 
2.29E-06 
1.60 E-06 

4.73E-07 
2.69E-06 
1.36E-07 
4.6QE-07 
1.03E-05 
t.97E-07 
3.82E-07 
2.25E-01 
I.79E-04 

2.98 E-13 
2.69E-07 
1.32 E-14 
2.69E-07 

8.47E-13 
4.99E-07 
3.96E-10 

3.30 E-06 
I.ME-05 
4.99E-07 

%Hgi[ 
81.52% 
94.01% 
99.92% 

5,358,941 
6,796,715 
6,796,715 
463,365 

9 
648.711 
46,337 

140 
0 10 

1000 
0 006 
0 087 
1000 
0 028 
0 153 

0 000 
0 028 
0 429 
0 000 
0 133 
0 757 

ng(L: 
ug/q 
0.47 
009 
0 07 
046 
1.65 
0.18 
0.46 
1.10 
0 04 

0 63 
2 29 
1.60 

0.47 
2.69 
014 
0 4 6 
10.31 
020 

0 
224,763 

179 

0 000 
0 269 
0 000 
0 269 

0.0000 
0.4989 
0.0004 

3 296 
10 964 
0 499 

%HgD 
14 34% 
4 19% 
0 00% 

Q ' ^ ^ U -^U 

0.5-(z,-i-z,) O" Bulk exchange How [L3/T1 

EquatonB for Tolal Mercuy Concenlralioris o( given species (I e . lolal HgO sorlied -i-dissolved) 

K^-^ = k.H,n+Q.C,,,,nA^̂ ;M<m+[̂ '̂'̂ ^̂ ^̂ ^ 

r;.^=Vso+S-C,,^^+[%,,,.f;].c^^,,+[Aii'„.F„+iiv^,„,„,,.i;].cl^^+[-a„re'-* •K-H,M-K- .̂A-f:̂ .m-'<'- '̂B-fMtE '̂̂ Wm+&< 

K-̂ =LTM,Hs+Qif.M^HA^^«»-̂ <'\̂ mA-Q ,̂rQ'-̂ ^^ 

A^»i.>rK+i'^,..Mcl,,,+\-Q'-k^,,jV^-v^rf^ > ^'ifi'iSi'offjJ'-S " j w ' / f l a M J ' C M J ' ^ y • ' -MJ + ^»-^+(^.+^J-i;: 

al K'v.+v,)./;; 

dCL 
dt 

• = +h™,/.2 y.]- ci^j,,+[-Q'-kw,,^„, • v̂  - K „ • K -ky'',,.̂ ^^ - K - \A • /:.i«.H/A- -v.=• f:>.M.i>.• A.-fl™. • /.;; r.UeHsl *-MsH^! 

-('•,+"J/r™A.-**=,^t'„ C+[**^f'*] c tAi^ , , ,yJc ' -

dc:: 
at -(I'.+VJ-CVA.-(*^(,J+*;LJ-I'„ c-wAkk..„iyJ< 

, + v^-/r»^J-^l-CL«,+K.r''.,-]-C^ -(v.+vJ•C«,H,•A.-(*^',_„-^i6,J•^'„, c 

Q' = 
0 .5 - ( z , -1 -2 , ) 

E^ = 0.0\ A2 • Z^ ^̂  -3,65 d I yr where Z is mean lolal depth (I e , z l -i-zZ) 
Iroin Mortimer 11941), ciled inSchnoor, 1996. pg 57 
fornvers, Itiis wil lbedPerent fseeSchnoor) 

Matrix A 

C HBO 1 T 
C Hgll 1 T 
C MeHa 1 T 
C HBO J T 
C Hgll 2 T 
C MeHq 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHa 1 sed 

C HgO 1 T 
1 

- t60E+08 
3.60E+08 
0 OOE+00 
5.8S9E+06 
O.OOOE-i-OO 
O.OOOE-OD 
OOOE-00 
OOOE-00 
OOOE*ffl) 

C Hqtl 1 T 
2 

7.96E+07 
-1.09E+08 
1.61E-01 

O.OOOE+00 
2.250E+fl7 
0.000E*00 
0 OOE-HIO 
OOOE^OO 
O.OOE^ffll 

C MeHg 1 T 
3 

4.22E+06 
9.35E-02 
-1.90E+07 
0 OOOE-KIO 
0 OOOE-KIO 
7.52IE*06 
0 OOE-i-00 
0 OOE-i-OD 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 
0 OOE-i-00 
0 OOE-i-00 
-3.05E+07 
2.44E+07 
0 OOE-I-00 
2.S9E+05 
0 OOE-I-00 
O.OOE+OO 

C Hgll 2 T 
5 

0 OOE-I-00 
6.B6E+06 
D OOE-i-OD 
1.0SE+06 
-1J1E+08 
3.16E-01 
0 OOE-I-00 
1.14E+0B 
O.OOE+00 

C MeHg 2 T 
6 

0 OOE-i-OD 
0 DOE-i-OD 
6.86e+06 
3.81E+04 
3.16E-01 
-1.00E+07 
0 OOE-I-OD 
0 DOE-i-OD 
4.1SE+fl6 

C HqO 1 aed 
7 

O.OOE-KIO 
O.OOE-KIO 
O.OOE+flO 
3.12E+fl5 
O.O0E+X)O 
O.OOE-KIO 
-3.12E+05 
O.OOE-KIO 
O.OOE-KIO 

C H g i 1 sed 
8 

0 OOE-I-OD 
0 DOE-i-OD 
0 OOE-I-OD 
0 OOE-i-OO 
6.ZSE+03 
0 OOE-I-OD 
0 DOE-I-OD 
-SJ5E+03 
S.90E-01 

C MeHg 1 sed 
9 

0 DOE-I-OD 
DOOE-iOD 
0 DOE-iOD 
0 DOE-iOD 
0 DOE-iOD 
6.30E+03 
0 DOE-I-OD 
1.18E+00 
-5.31 E+0 J 

MafrlK 
b 

-4.e9E-01 
-6.18E+01 
-1.43E+00 
O.OOE-KIO 
O.ODE-KIO 
O.OOE-i-00 
O.ODE-i-00 
O.ODE-KIO 
O.OOE+flO 

C HgO 1 T 
C Hgll 1 T 
C MeHa 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHa 2 T 
C HgO aed 
C Hgll 1 sed 
C MeHa 1 aed 

Solution 
Matrix 

4 728 E-07 
2 687E-06 
1 365E-07 
4 599E-07 
1031E-05 
1 965E-07 
3e i7E-07 
2 248E-01 
1 785E-04 

Inverted Matnx 

-8.15E-O0 
-3 4 1 E-08 
-147E-10 

-6,306E-09 
-1,324E-07 
-4,770 E-10 
-6.23E-09 
-2.89E-03 
-6.94E-07 

-7.S1E-O0 
4J9E-08 
-1.83E-10 

-7.327 E-09 
-1.646E-07 
-5.926E-10 
-6.08E-O0 
-3.69E-03 
-B.62E-07 

-3.03 E-09 
-1.27E-08 
-8.72E-08 
-2.610E-09 
-4.994E-D8 
-1.113E-D7 
-2.08 E-09 
-1.09E-03 
-8.71 E-05 

-7.64E-09 
-4,09E 
-3,23E 
-4.49E 
-2,90E 
-1,04E 
-3,73E 
-6,32E 
-1.52E 

1)8 
10 
l)H 
11/ 
111 
1)8 
1)3 
0«i 

-7.S2E-09 
-4.25E 
-3,65E 
-1,32E 
-3,28E 
-1,18E 
-1,09E 
-7.14E 
-1.72E 

118 
10 
118 
11/ 
IN 
118 
113 
U<i 

-3.06E-09 
-1.29E 
-8,66E 
-2.79E 
-5.15E 
-2.S0E 
-2.3 I E 
-1,12E 
-2.19E 

118 
118 
119 
118 
11/ 
119 
113 
04 

-7,64E-09 
-4,09E 
-3,23E 
-1,49E 
-2,90E 
-1.04E 
-3,24E 
-6,32E 
-1.52E 

1)8 
10 
1)8 
3/ 
1)9 
l)ii 
1)3 
0<i 

-7,52E-09 
-4,25E 
-3.75E 
-1.32E 
-3,28E 
-1,21E 
-1.09E 
-7,33E 
-1.76E 

1)8 
10 
1)8 
1)/ 
1)9 
1)8 
1)3 
0«i 

-3,06E-09 
-1,29E 
-8.66E 
-2.79E 
-5.16E 
-2.80E 
-2.3 I E 
-1,13E 
-4.07E 

1)8 
1)8 
1)9 
1)8 
1)/ 
1)9 
1)3 
U4 

K=WA 

4 72774E-07 
2 68676E-06 
1 36458E-07 
4 59867E-07 
1 03D79E-05 
1 96543E-07 
3.8169E-07 

0.224762892 
0.000178549 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

f abio HqO w 1 
f_abio_Hgll_w_l 
f abio UelHg w 
f abio HqD w 2 
f_abio_Hgll_w_2 
f abio VeHg w 

io_HgO_w_1 
o Hgll A 1 
o MeHq w 
o_HgO_w_2 

o Hgll w 2 
10 WeHq w 

f phvto HgO w 1 
f phvio Hgll w ^ 
f_phv1o_MeHg_w_1 
f phvto HgO w 2 
f DlMo Hgll w 2 
f_phvlo_MeHg_w_2 

f org HqQ w 1 
f_org_Hgll_w_l 
f org MeHg w 1 
f org HqQ w 2 
f_org_Hgll_w_2 
f org MeHg w 2 

f_aq_Hga_sed 
f ag Hgll sed 
f ag MeHg sed 

f sed HgD sed 
f sed Hgll sed 
f_sed_MeHg_sed 

L T.HqO 
L_T,Hgll 
L T.MeHg 

Rate Constants 
kw v.HgO 
kw v.Hgll 
kw_v,MeHg 
kw oxid 1 
kw oxid 2 
kw_red_1 
kw red 2 
kw melti 1 
kw_metti_2 
kw demelfi 1 
kw_deme1h_2 
kw_pftolodegrad_l 
kw p^lodegrad 2 
kw mer 
kb_ond 
kb red 
kb melhv 
kb_denielh 
kb mer 

w HgO 
w_Hgll 
w MeHg 
w HqD 
w_Hgll 
A MeHg 

abiotic particulate ohase fraction ol HqQ in water column, laver l 
abiotic particulate phase Itacbon of Hgll i i water column, layer 1 
abiotic parbculate phase Unction of MeHg in water column, lay^r 1 
abiotic particulate phase Iraclion of HgD in water colmin, layer 2 
abiotic particulate phase ffaction of Hgll in water column, layer 2 
abiotic particulate phase fraction of MeHg in water column, laver 2 

zooplankton particulate phase fraction of HgO in water ccdumn, layer 1 
zooplarti^lon particulate phase fraction of Hgtl in water col imn, layer 1 
zooplankton particulate phase fraction of MeHg r water column, layer 1 
zooplar^ton particulate phase fraction of HgO in water column, layer 2 
zooplankton particulate phase fraction of HgFhn water column, layer 2 
zooplankton particulate phase fraction of MeHq in water column, l ay^ 2 

phytoplankton particulate please fraction c^ HgO in water cohimn, lay» 1 
phytoplanktonparliculateM'asefractonofHgllin water column, layer 1 
phytoplankton particulate [ ^ s e fraction of MeHg m water colmin, layer 1 
phytoplanktc^ parlicifate pTiase fraction of HgO in water column, lay» 2 
phyloplanktonparliculatephasefractionof Hgll In water column, layer 2 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HqO in water column, layer 1 
organicpardculate phase fraction of Hgll in water coliFnn, layer 1 
organic particulate phase fraction of MeHg in water column, layef 1 
organic partKulate phase fraction of HqO In water ccHumn, layer 2 
organic particulate phasefractionof Hgll in water column, layer 2 
organicparticulatephasefractkinof MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phasefractionotHg LI in sediments 
aqueous phase fraction of MeHq in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hqll in sedrnents 
particulate phase fraction of MeHg r i sedimepUs 

Total Load, HQO 
Total Load, hlgll 
Total Load, MeHg 

r column wlathzat'ion h)ss rale constant HgO 
r c<riumn wlatEzalion bss rate constant Hgll 
r c<Mumn Mriatlzalion toss rate constant MeHg 
r cc^umn o>3datiDn rate c<K)stant 
r c<riumn o>3datiDn rate constant 
J column reduction rate constant, laya" 2 
r Hriumn reduction rate constant, layer 2 
f c<^umn melTiylation rale constant, layer 1 
T cc^umn meti^ation rate constant, layer 2 
r Hrfumn dsnettiylation rate constant, layer 1 
r Hriumn demethylalion rate constant, layef 2 
J column pholoreduction rale for layer 1 
r column photoreduction rate for layer 2 
r c<^umn i r s f cleavage demettiylalxHi rate consJant 

ben^ic o ^ a l t w ) rate constant 
benlhic reduction rate c o n ^ n t 
benlhic mettiylatiDn rate constant 
benlhic demettiylalion rate constant 
benltiic mer cleavage demetfiylation rale constant 

abiotic settling vetocity 
biotic settling vekjcity 
resuspension vetocity 
phytoplankton mortality rate 
mineralization rate 
liuiialrate 

pore water diffusive wriume, HgO 
pore water diffusive ^ u m e , Hgll 
pore water diffusive lA^ume, MeHg 
pore water diffusion coefflcient.HqO 
pore water diffuskin coefficient, Hgll 
pore water diffusion coefficient. VeHg 
Sediment Particle Denaty 
sediment pwosity 
sediment layer,charmiang length 
Volume of Sediment 

Effective Partition Coefficients for each Hg species and layer 
K_efl_HgO J Effective K for HgO in layer 1 
K eff Hgll 1 ElfectiveKfoTHglHnlayer 1 
K eff MeHg 1 ElfectiveKlbf Mel-k] in layer2 
K_eff_HgO_2 Effective K lor HgO in layer 2 
K eff Hgll 2 El fecI iveKlorHgl l ln layer2 
K eff MeHg 2 EffectrveKfor MeHq inlay«r2 

1 

2 

Aw'z 

g/yr 
g/yr 

peryr 
cervr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

m/yr 
m/vr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
a/cm3 

cni3/cm3 

sea m3 

niQ/L 
mg/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

0 000 
0 006 
0 000 
OOOD 
0 039 
OOOD 

OOOD 
0 093 
0 223 
OOOD 
OOOD 
OOOD 

0 000 
0 744 
0 223 
OOOD 
OOOD 
OOOD 

OOOD 
0 123 
0 037 
OOOD 
0 800 
0 090 

1OOE+00 
4.06E-06 
2.04E-04 

0OOE+00 
1OOE+00 
1DOE+00 

4.B9E-01 
2 35E+01 
9.36 E-01 

134 70 
0 00 
0 63 

554 95 
525 60 
122 63 
23.27 
0 00 
0 00 
0 00 
0 00 
6 51 
0 82 
0 00 
0 00 
0 00 
0 00 
0 00 
0 00 

4,792 63 
73 

0 003700005 
10.95 
0 01 

0 007620015 

2 59E+05 
2 59E+05 
2.47E+05 
6.41 E-10 
6.41 E-10 
6.11E-10 
2.65E+00 

0.83 
0 030 

13900.95 

1 80 
0 43 

0 OOE+00 
153E+07 
5 21E+05 
0 DOE+OD 
1 23E+07 
2.32E+05 

Conversion for Sediment Concentrations 
Model Calculates as g Hg per cubic meter Iwater or sediment particles) 

dry J 

Igsed 

^ V = ^ 

c^" 
Pp^J'^-^^) 

' 1 

gsed 

cm^ sed 

g H g ' 

/«' bulk 

iti^ 

m^ bulk m J 

C^ 
Igsed P^ 

c;' 
,Mj+p,.^,ii -^„j g walef 

cm' water 

m* water 

m' bulk 

m' bulk 

10 '™' 

-'J 
-f 

gsed 

cm' sed 

in' water 

m' bulk 
1 0 ' ^ 

m 

fe^c^.., + sĵ ĉ .̂̂  + ̂ i . ^ i ^ ^ , + SLCL,) (q^̂  
SL. + S L + S ' i - S L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Water Body Mercury Concentrations 
Symbol Parameter 
C Had i Ag 
C Hgll 1 Ag 
G_MeHg_1_Aq 
C HgO 2 Aq 
C Hgll 2 Ag 
C_MeHg_2_Aq 
G HgO imre 
G Hgll pore 
G Mel-lci_pore 

C HgT 1 fLiteied 
C_HgT 2_filtered 
G HgT Sed filtered 

G HgO 1_T 
G Hgll 1 T 
G MeHg i T 
G_Hgll 2_T 
G Hgll 2 T 
G MeHq 2 T 
G_HgQ_sed 
G Hgll 1 sed 
G MeHg 1 sed 

C HgQ sed, wet 
C Hgll 1 sed, wet 
G M e H g l s e d , wet 
G HgT sed,wet 

G_HgO_sed, dry weight 
G Hgll 1 sed, dry weight 
G MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

z2 

f ag HgO w 1 
f_aq_HgM._w_l 
f ag MeHg w 1 
f ag HgO w 2 
f_aq_Hgii_w.2 
f ag MeHq w 2 

f_OOC_HgO_w_1 
f DOC HgO w 2 
f DOC Hgll w 1 
f_DOC Hgll_w 2 
f DOC MeHq w 
f DOC MeHq w 

f abra HgO w 1 
f abK) Hgll w 1 
f_abEO_MeHg_w_1 
f ^ m HgO w 2 
f ^ m Hgtl w 2 
f_abK)_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Oirtflow 
Surface Area of the Water Body 
Exchange rate 
Volume of Layer 1 / 
Volume of Layer 2 / 
depth of f rrsl water layer 
depth of second water layer 

agueotis phase fraction of HqO in water coliimn, layer 1 
agueoLis phase fraction of Hqll \n water column, layer 1 
aqueous phase fraction of MeHg ir water cotiflnn, layer 1 
agueous phase fract[on of HqO ir water column, layer 2 
aqueous phase fraction of Hqll in water column, layer 2 
agueous phasefractionof MeHg ir water column, layer 2 

DOC complexed fraction of HgO ir water column, layer 1 
DOC complexed fraction of Hqll in water column, layer 1 
DOC complexed fraction of MeHg ir water column, layer 1 
DOC complexed fraction of HqO ir water coEumn, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

Units 
g/m3 
g/m 3 
9/m3 
glna 
gfin3 
gftn3 
glm3 
qfin3 
gftn3 

glm3 
g/m3 
glla3 

gAn3 
c)/m3 
gfm3 
ghn3 
c]/iii3 
glial 
g/iii3 
gAii3 
gAii3 

gla 
gla 
gla 

g'g 

glm3 
qfln3 
ai9 

0.3B% 
0.02% 

m3rvr 
m3f¥r 
mB/yr 

abiotic particulate pfia 
abiotic particulate pfia 
abiotic particulate pfia 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pba 

J fraction of HgO in water column, layer 1 
J fraction of Hgll ir water cofirmn, layer 1 
J fraction of MeHq in water column, fayer 1 
J fraction of HgO in water column, layer 2 
J fraction of Hgll in water column, layer 2 
J fraction of MeHg in water column, layer 2 

1.56E-05 
2.99E-06 
4.59E-07 
2.69E-05 
1.07E-04 
2.40E-06 
2.69E-05 
7.32E-05 
9.14E-07 

1.91 E-05 
1.37E-04 
1.Q1E-04 

1.56E-05 
B.a3E-05 
B.90E-07 
2.69E-05 
6.70E-O4 
2.64E-06 
2.24E-05 
1.50E+01 
3.73E-03 

8.44E-12 
1.17E-05 
4.46E-09 
1.17E-05 

4.96E-11 
3.33E-05 
e.27E-09 

1.05E-O4 
6.99E-04 
3.33E-05 

%Hqll 
B4.25% 
35.7714 
39-9714 

5,858,941 
6,796,715 
6,796,715 
463.365 

9 
648.711 
46.337 

1.40 
0.10 

100 00000% 
0.58263% 
3.65526% 

100 00000% 
2.75205% 
15.26449% 

0.00000% 
2.80992% 

42.93010% 
0.00000% 
13.27265% 
75.71189% 

0.00000% 
0.56114% 
0.01844% 
0.00000% 
3.93251% 
0.04824% 

Cone, in rH|/L : ug/g 
15.61 
2 99 
0.46 
26.93 
107.30 
2.40 
26.93 
73.21 
0 91 

19.07 
136.63 
101.06 

15.61 
88.25 
0.89 
26.93 

669.61 
2.64 
22.35 

14984386.47 
3726 18 

0.000 
11 702 
0.004 
11 706 

0 00 
33.26 
0 01 

104.75 
699.18 
33.27 

%HgO 
14.90% 
3 85% 
0 00% 

Q' = 
E„A,. 

0 .5 - (z .+z , ) 
Q' Bulk exchange flow \L3fT\ 

Equations for Total Mercury Concentrationsof given species (i.e., total HgO: sofbed-i- dissoEved) 

K^-^ = kH,n+Q,f,.HA''̂ .M-(Z,A^̂ ''̂ ^̂ ^̂ ^̂ ^̂ ^ 

f;^=iT,«^+a,c,^//^+k.,-i'J-c;,;,+h„F,+^,_,,.Fj.c^^^^^ 

v / - S ^ = L,̂ ^̂ +̂QS,̂ ^̂ A^w ,̂,,-V \̂.C;̂ +̂\-Q,,r&^ • 4.- ^iB'hi'iMsHg-^y'-MsSj'^Q '^U 

yf-^=A^y^Hr^\Q,A^\^'y^+H>''.r^^^ici.^^^^^ j;.-^+(v.+n)-/;;,l,,-4 

yf-̂ =Aky'.,.iyJi<^A^ .̂̂ ^ !̂̂ -y (̂Z.E,A-Q->^ ,̂̂ -̂ ^^^ 

K^^f^=4^^.mK]cH,,t>4-&-k^''^,.,^K-''^„K-i'^,.,.,...,K-^.A-f^^^^^^ 

"'-He 

' dt • = l^^C m + (̂ .* • /""i'l w + ''=9 • f t f n j - -̂ w] • c ; ^ + •/leJ.HsO • ' i . ' •.+ kb. , -vA-C' : ' U6_ 

'=kxL/i+ L •f:Uu^ \B • f:L,}- K\ CLU^ H..,- yJ-c^i+ -R-, •f::L„-^-H.,^i^b^J-y.. ON...iU-ci; 

d C " 
+K-f,f̂  •f::LH,}-AcL^A''b^ -(v.+vj-/.; ' •A.-1 ..+ t6„ 

Q' = 
£ n ^ i ' 

0 . 5 - ( z , + z , ) 
E^ = 0.0142 • Z'"^ -365(1/yr where Z is mean total depth [i.e., z1 + z2) 

from Mortimer, cited m Schnoor, 1996, pq. 57. 
for rivers, this will be differer>t (see Schrfoor) 

friatrlx A 

C HgO 1 T 
C Hqll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hqll 1 sed 
C MeHg 1 sed 

A*<=1) 

C HgO 1 T 
1 

-4.60 E*08 
3.60 E+oe 
O.OOE-i-00 
5.859E+06 
0 OOOE+00 
0 OOOE+00 
O.OOE-i-00 
O.OOE-i-00 
O.OOE-i-00 

C Hgll 1 T 
2 

7.96E-f07 
-1.09E+08 
1.61 E-01 

O.OOOE-i-00 
2.250E*07 
O.OOOE-i-00 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

4.22E+06 
9.35E-02 
-1.90E+07 
0.000 E+00 
0.000 E+00 
7.523E+06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 
0 OOE+00 
0 OOE+00 
-3.05E+07 
2.44E+07 
0 OOE+00 
2,59E+05 
0 OOE+00 
0 OOE+00 

C Hgll 2 T 
5 

O.OOE+00 
5.86E+06 
0 OOE+00 
1.08E+(I6 
-1.21E+08 
3.15 E-01 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C MeHg 2 T 
6 

O.OOE+00 
0.OOE+00 
5.B6E+06 
3.81E+04 
3.15E-01 

-l.OOE+07 
0.OOE+00 
O.OOE+00 
4.15E+06 

: HgO 1 sei 
7 

0 OOE+00 
0 OOE+00 
0 OOE+00 
3.12E+05 
0 OOE+00 
0 OOE+00 
-3.12E+05 
1.OOE+00 
0 OOE+00 

Z Hgll 1 se 
8 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5.25 E+03 
O.OOE+00 
O.OOE+00 
1.OOE+00 
5.90E-01 

0 T sed 

C MeHq 1 sed 
9 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5.30E+03 
O.OOE+00 
1.OOE+00 
-5.31 E+03 

Matrix 
b 

-4.89 E-01 
-6.18E+01 
-1.43E+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
1.50E+01 
O.OOE+00 

14.988135 g/m3 

C HgO 1 T 
C Hgll 1 T 
C MeHq 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHq 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHq 1 sed 

Solution 
Matrix 

1.561 E-05 
8.825 E-05 
8.905 E-07 
2.693E-05 
6.696 E-04 
2.635E-06 
2.235E-05 
1.498E+01 
3.726E-03 

Inyerted Matnx 

-5.19E-09 
-1.73 E-08 
-2.89 E-16 
-1.129E-09 
-3.441 E-09 
-4.582E-16 
-9.37 E-10 
9.37E-10 
-2.54E-13 

-3.83E-09 
-2.21 E-08 
-3.88E-16 

-8.955E-10 
-4.275E-09 
-6.4B5E-16 
-7.43E-10 
744E-10 
-4.24E-13 

-1.82 E-09 
-5.89 E-09 
-8.71 E-08 

-4.014 E-10 
2.580E-09 
-1.111 E-07 
-3,33 E-10 
8.68 E-05 
-8.68 E-05 

-1.16E-09 
-4.25E-09 
1.16E-15 
-3.36E-08 
-7.53 E-09 
3.87E-15 
-2.79 E-08 
2.79 E-08 
6.12E-12 

-1.95E-10 
-l.lOE-09 
-2.33E-16 
-3.42E-10 
-8.51 E-09 
-7.24E-16 
-2.84E-10 
2.84E-10 
-5.34E-13 

-1.68 E-09 
-5.11 E-09 
-8.65 E-08 
-3.78 E-10 
8.43E-09 
-2.80 E-07 
-3.14E-10 
2.19E-04 
-2.19 E-04 

-1.16E-09 
-4.23 E-09 
1.65 E-13 
-3.36E-08 
-7.39 E-09 
5.33 E-13 
-3.23E-06 
3.23 E-06 
7.76 E-10 

1.03E-06 
5.80 E 
5.1 IE 
1.79E 
4.47E 
1.65E 
1.49E 

06 
118 
116 
O.'i 
»l 
116 

1.OOE+00 
2.40 E-04 

-1.49 E-09 
-4.02 E-09 
-8.65 E-08 
-4.01 E-11 
1.68E-08 
-2.80 E-07 
-3.33 E-11 
4.07E-04 
-4.07 E-04 

x=b/A 

1 56E-05 
8 83 E-05 
e.9E-07 

2 69E-05 
0 00067 

2 64 E-06 
2 24 E-05 
14 98439 
0.003726 

\_g sea 
' -sal 

P p a m - c t U - ^ w ) g sed 

cm sed 

~ g f ^ g ' 
m bulk 

m ' 

TTV' bulk III J 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

f zoo HqO w 1 zooplankton partculatepliaBe fraction of HgO n water column, layer 1 
f_zoo_Hgll_w_l zooplankton partculate ptiase fraclion of Hgll in water column, layer 1 
f zoo MeHg w 1 zooplankton particulate olrase fraclion of MaHq in water column, layer 1 
f zoo HgO w 2 zooplankton partculate pbasefraclionof HgC m water column, tayer2 
f_zoo_Hgll_w_2 zooplankton particulate phase IracUon of Hgll in water colmin, layer 2 
f zoo MeHg w 2 zooplankton partculate ohaBeffacbonof MeHq m water column, Iayer2 

f_phyto HgO w 1 phytoplankton particulate phase traction of HqO m water column, layer 1 
f phyto Hgll w I phytoplankton particulate phase tiaction of Hqll m water cokmn, layer 1 
( phyto MeHg * 1 phytoplankton particulate phase ffaction of MeHq m water column, layer I 
(_phytD_H90 w_2 phytoplankton particulate phase ffaction of HgO n water column, layer 2 
1 phylo Hgll w 2 phytoplanktonparticiiatephasefiactionof Hgll in water column, layer2 
I phyto MeHg w 2 phytoplanktonpaiticulalephaBeffaction of MeHq n water colimn, layer2 

I org HgO w 1 organic paiticulalei^sefiacliori of HgO in water column, layer 1 
I org Hgll w 1 organic paiUculalepfiase fraclion of Hgll in water column, layer 1 
f.org MeHg w 1 organic particulate pfiase fradior of MeHq in water column, layer 1 
f org HgO w 2 organic partculate pfiase fiacton of HgO in water column, layH 2 
f org Hqll w 2 orqanic particulateptiasefraction of Hgllin water colimn, layer2 
f _oig MeHg_w_2 orqanic particulate ptiase fraction of MeHq in water ci^umn, layer 2 

0 00000% 
9 29998% 
22.J4412S 
0,00000% 
0 00000% 
000000% 

000000% 
74 39962% 
22 34412% 
0 00000% 
0 00000% 
0 00000% 

0 00000% 
12,34661% 
3 70796% 
0.00000% 
60,04279% 
6.97537% 

f_aq HgO sed 
f aq Hgll sed 
f aq MeHq aed 

f sed HqO sed 
f sed Hqll sed 
f_sed_MeHg_sed 

L T.HgO 
L_T.Hgll 
L T,MeHg 

Rate Constants 
kw u,Hqa 
kw v,Hgll 
kw_v,MeHg 
kw r>xid I 
kw r>xid 2 
kw_red_l 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw pfBtodeqrad_l 
kw pftolodeqrad 2 
kw mer 
kb oxid 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
agueous phase fraction of Hqll in sediments 
agueous phase fraction of MeHq in sediments 

particulate ptiase fraclton of HgO in sediments 
particulate pbase fraction of Hgll in sediments 
partculate phase fracton of MeHg in sediments 

Total Load, HqO 
Total Load, Hgll 
Total Load. MeHg 

water cohmn volalilizatnn kas rate constant. HqO 
water cokmn volatilization kjss rate constant, Hqll 
water cohjitn volaDlization kjss late constant, MeHg 
water cohinn oxKJatnn late constant 
water cohmn oxklatkHi late constant 
water cohjmn reduction rate constant, layer 2 
water cohflnn reduction rate constant, layer 2 
water column methylation late constant, laver 1 
water column methylation rate constant, layer 2 
water column d^nethvlation rate constant, layer 1 
water column demethylation rate constant, laver 2 
water cr^umn photoreduction rate lor layer 1 
water cr^umn photoreduction rate tot layer 2 
water column mer cleavage demetfivlalion rate constant 
benthic oxidation rate constant 
bentfiic reduction rate constant 
bentfiic methylation rate constant 
benthic demethylation rate constant 
benthic mer cleavage demethylation rate constant 

pervr 
p e r y 
peryr 
peryr 
peryr 
peryr 
per i r 
perw 
perjr 
pervr 
pervr 
pervr 
pervr 
pervr 
pBTf 
peryr 
peryr 
peryr 
peryr 

100,00000% 
0.00041% 
0.02035% 

O.ODOO0% 
99.99959% 
99.97965% 

4e9EJD1 
2.35E+01 
9 36E-01 

134.70 
(Mn 
063 

SBtSS 
S2SJG0 
12Z£3 
2 3 ^ 
0.00 
am 
axn 
ooo 
6.51 
0.82 
aoa 
0.00 
Q.Qa 
0.00 
0.00 
0.00 

*"dry 
\gHg 

g sed Pp.r.M-") 

abiolic selttinq velocitv 
bkrtic settling velocity 
resuspension velocilv 
phytoplankton mortality rate 
mnerakzation rate 
buiial Eate 

pore water diffusive volume, HqO 
pore water diffusive volume, Hqll 
pore water diffusive volume, MeHd 
pore water diffusion coefTicientHqO 
pore water diffusion coe^icienL Hqll 
pore water diffusion coe^icient MeHg 
Sedrnent Particle Density 
sediment porosity 
sediment layer,char mixni length 
Volume of Sediment 

Effective Partition Coefficients for each Hq species and layer 
K eff HqO 1 Effective K for HqO n layer 1 
K eff Hqll 1 Effective K for HqO n layer 2 
K eff MeHq 1 Effective K for Hqll in layer 1 
K eff HqO 2 Effective K for Hqll in layer 2 
K eff Hgll 2 Effective K for MeHq m layer 1 
K eff MeHq 2 Effective K for MeHq in layer 2 

k mort 
V mi-
y_hur 

R SW 
R SW 

R SW 
E SW 
E SW 

E SW 

rho s 
e ser 
7 SW 
V sed 

TSS 

HqO 
Hgll 
MeHq 
HqD 
Hgll 
MeKg 

TSSt2 

m/yr 
m/yi 
m/yi 
peryr 
peryr 
m/yr 

ntsyr 

Di%et 

mUsBK 

g/cm3 
on3/cm3 

m3 

mqn. 
mg/L 

Uka 
Lftg 
L&q 
Uka 
Ukg 

4792.626412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2.69E+05 
2.69Et05 
2.47Et05 
e41E-10 
e.4lE-10 
El lE-10 
2 66E.00 

0.63 S 
0.03 

13900.95 

1.00 
043 

0,OOE+00 
1 58E+07 
5 21E-r05 
0 OOE+00 
1 23E+07 
2 32E+05 

f^itr. 

{Si „cL.., + si^ci^ 
sL,.+si 

C L 

+s^.,.q.,„,+sic>. 
.+S^,.y.+ SL 

+ Cl,oc, 

i) ( c - C .] 

TSS 
("J 
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Water Body Mercury Concentrations 
Symbol 
C HqO 1 Aq 
C Hqll 1 Aq 
C MeHg 1 Aq 
C HqO 2 Aq 
C Hqll 2 Aq 
C MeHq 2 Aq 
C HqO pore 
C Hqll Bore 
CMeHgpore 

C HqT 1 filtered 
C HgT 2 filtered 
C HqT Sed filtered 

C HgO 1 T 
C HqN 1 T 
C MeHg 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHg 2 T 
C HgO sefl 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO sed. wet 
C Hgll 1 sed, wet 
C MeHg 1 sed, wet 
C HgT sed,wet 

C HgO sed, dryweight 

Parameter Equation 

C Hgll 1 sed, dry wekiht 
C MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
C H g T S e d , dry weigh! 

La^ r 1 
Layer 2 
Sediments 

0' 
Qin 
Oout 
Aw 
E 
V 1 
V 2 
z l 
z2 

f ag HgO w 1 
f ag_Hgll w 1 
f ag MeHg w 1 
f ag HgO w 2 
f ag_Hgll w 2 
f ag MeHg w 2 

f DOC HgO w 1 
f DOC HqO w 2 
f DOC Hqll w 1 
f DOC Hgll w 2 
f DOC MeHq w 1 
f DOC MeHq w 2 

(%Me MeHg T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rate 
Volumeof La>er 1 Aw'z 1 
Volumeof Laver2 Aw*z 2 
depBi ot first water layer 
depffi of second water layer 

Units 
q/m3 
q/m3 
g/m3 
qftn3 
qlm3 
gftn3 
q/m3 
qftna 
gftna 

qftn3 
gftn3 
glm3 

glm3 
qftn3 
qlm3 
gftn3 
q/m3 
qftns 
gftns 
q/m3 
gftn3 

g'g 
fiig 
ai3 
( fg 

g'g 
m 
Qig 

qlm3 
qlm3 
g'g 

%MeHq 
1.50% 
053% 
0.03%, 

mS/yr 
m3/vr 
m3/yr 

IT12 
m2/yr 
m3 
m3 
m 
m 

agueous phase fraction of HqO in water column, layer 1 
agueous phase fraction of Hqll in water column. ayer 1 
aqueous phase fraction of MeHq in water column, lay^ 1 
agueous phase fraction of HqO in water column, layer 2 
agueous phase fraction of Hqll in water column. ayer2 
agueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column 
DOC complexed fraction of Hgll in water column 

layer 1 
layer 1 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of HgO in water column 
DOC complexed fraction of Hgll in water column 

layer 2 
layer 2 

[X)C complexed traclton of (uleHq in water column, layer 2 

Value 
2.19E-06 
4.20 E-07 
1.14E-07 
3.46E-0B 
1.3BE-05 
4.30E-07 
3.46E-06 
9.2BE-06 
1.42E-07 

2.72E-06 
1.75E-05 
1.29E-05 

2.19E-0B 
1.24 E-05 
2.22E-07 
3.4BE-0B 
B.51E-05 
4.73E-07 
2.87 E-06 
1.90E+00 
5.81 E-04 

l.OBE-12 
1.4BE-0B 
B.9BE-10 
1.4BE-0B 

B.3BE-12 
4.21 E-06 
1.29E-09 

1.4BE-05 
8.90E-05 
4.22E-0B 

%Hqll 
83.71% 
95.58% 
99.97% 

5,858,941 
6,796,715 
6,796,715 
463,365 

9 
648,711 
46,337 

1 
0 

100 00000% 
0.58263% 
8.65526% 

100 00000% 
2.75205% 
15.26449% 

0.00000% 
2.80992% 
42.93010% 
0.00000% 
13.27265% 
75.71189% 

Cone, in ng/L 
2.19 
0.42 
0.11 
3.46 
13.63 
0.43 
3.46 
9.28 
0.14 

2.72 
17.52 
12.88 

2.19 
12.39 
0.22 
3.46 
85.07 
0.47 
2.87 

1,898,394. 
580.82 

0.00 
1.48 
0.00 
1.48 

0.00 
4.21 
0.00 

14.80 
89.00 
4.22 

% HqO 
14.79% 
3.89% 
0.00% 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

at 

Q ' = 
E , . A . 

0.5-(z,+zj 
Q' Bj l l i exchanqe flow IL3/TI 

Equations for Total Mercury ConcsitraUons of given species ( le. , total HgO: sottieil-r dissolved) 

yf-̂ =AHH -̂-yAcî A^v .̂;y^+}̂ ^>...r,iyA^̂ ^̂ ^̂  
/::. 

-+(i'.+^j'/;: 

v .̂̂ -̂ =4ic .̂,,,v ]̂.r,̂ Aî w,,̂ < .̂v}r̂ ^^^ ^ . • ^ ' + ( v . + v . ) - & . 4 

V^.^^f^ = 4k,^,,^-Vj-C^^,^ + [-Q'-kw,,^,^-V^-k^^„-V,.-kw^,,,,,,.-V,-v,^-fX^^^^ 

rfc^ 
~ l*i>./o,isO + r i . i •/oiraHgO +^'iE ' fbui.Hsol'-^'ii'^llsO + • faJ.HsO • A . '^K, c ' l + [!^K^•v^•ct,A>^K„•K^•cl 

dt 
-R„ n: A\.+<yr:Ln<-H.i+^h,J-y.. ^ P i „+[M,../iUcL: 

dcz: 
' ~ [*.->./o5JJfHg + V'iJ • JabaMiHs'^'^'iS ' Jbil^MtHg}' A . ] ' ^MfHg + l^^^^r/i' ^icd\ ' ^Hg//"' -(I'.+l'J-/.; •A.,-{kb, -kb... 

Q ' = 
E,-,A, 

0 .5- z . 
E_̂  = 0.0142-Z^^^ -365(^1 yr where Z is mean total deplli (i.e., z l + z2j 

from Mortimer, citeO in Schnoor, 1996, pg. 57 
for ri\«(s, tills will be different (see Schnoor) 

Matrix A 

G HgO 1 T 
C Hgll 1 T 
C KfcHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO 1 T 
1 

-4.EOE4-0S 
3.60E+OS 
O.OOE+00 

s.essE-foe 
O.OOOE+00 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+flO 

C Hgll 1 T 
2 

7.9SE-M)7 
-1.09E4-0S 
1.61 E-01 

O.OOOE+00 
2.250 E«I7 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHg 1 T 
3 

4.22EH)6 
S.3SE-0Z 
-1.90E4-07 
O.OOOE+00 
O.OOOE+00 
7.S23E4-06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HgO 2 T 
4 

5.S6E4-0E 
O.OOE+00 
O.OOE+00 
-3.05E+07 
2.44E4-07 
O.OOE+00 
2.S9E4-0S 
O.OOE+00 
O.OOE+00 

C Hgll 2 T 
5 

0 OOE+00 
S.86E-f0e 
0 OOE+00 
i.osE-foe 
-1.21E+08 
3.15E-01 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C MeHg 2 T 
E 

O.OOE+00 
O.OOE+00 
S.SEE+OE 
3.eiE4-04 
3.1SE-01 

-1.00E4-07 
O.OOE+00 
O.OOE+00 
4.15E'Hie 

: HgO 1 sei 
7 

0 OOE+00 
O.OOE+00 
0 OOE+00 
3.12E-f05 
O.OOE+00 
0 OOE+00 
-3.12E4-05 
I.OOE-fOO 
O.OOE+00 

C Hgll 1 sed 
S 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5.25EH)3 
O.OOE+00 
O.OOE+00 
1.00E4-00 
5.90 E-01 

C MeHg 1 sed 
9 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5.30E4-03 
O.OOE+00 
1.00E4-00 
-5.31 E+03 

Matrix 
b 

-4.89 E-01 
-e.lSE+01 
-1.43E+00 
0 OOE+00 
O.OOE+00 
0 OOE+00 
0 OOE+00 
1.90E-fO0 
0 OOE+00 

C HgO 1 T 
C Hgll 1 T 
C rvleHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C r^Hg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

Solution 

2.190E-06 
1 239E-05 
2.220E-07 
3.462E-06 
8 507E-05 
4.731 E-07 
2.873E-06 
1.898E+O0 
5.808E-04 

Inyerted Matrix 

-5.19 E-09 
-1.73 E-08 
-2.89 E-1 e 

-1.129 E-09 
-3.441 E-09 
^.582 E-16 
-9.37 E-10 
9.37 E-10 
-Z.54E-13 

-3.83E-09 
-2.21 E-08 
-3.88 E-1 e 
-8.955E-10 
-4.275E-09 
-6.485E-ie 
-7.43E-10 
744E-10 
-4.24E-13 

-1.82 E-09 
-5.89 E-09 
-8.71 E-08 

-4.014E-10 
2.580 E-09 
-1.111 E-07 
-3.33 E-10 
8.E8E-05 
-8.ee E-05 

-1.1SE-09 
-4.25E-09 
1.1EE-15 
-3.3eE-08 
-7.53 E-09 
3.87 E-15 
-2.79 E-08 
2.79 E-08 
6.12 E-12 

-1.95E-10 
-1.10 E-09 
-2.3 3 E-1 E 
-3>t2E-10 
-8.51 E-09 
-7.24E-1E 
-2.84E-10 
2.B4E-10 
-5.34E-13 

-1.68E-09 
-5.11 E-09 
-e.E5E-08 
-3.7eE-10 
8.43 E-09 
-2.80E-07 
-3.14E-10 
2.19E-04 
-2.19E-a4 

-1.1SE-09 
-4.23 E-09 
1.65 E-13 
-3.36E-08 
-7.39 E-09 
5.33E-13 
-3.23E-06 
3.23 E-06 
7.76E-10 

1.03E-06 
5.80 E-06 
5.11 E-08 
1.79 E-06 
4.47 E-05 
1.S5E-07 
1.49 E-06 
1.00E4-00 
2.40E-04 

-1.49E-09 
-4.02E-09 
-8.65E-08 
-4.01 E-11 
1.68 E-08 
-2.80E-07 
-3.33E-11 
4.07E-04 
-4.a7E-04 

x=tyA 

2.2 E-06 
1.2 E-05 
2.2 E-07 
3.5 E-06 
8.5 E-05 
4.7 E-07 
2.9 E-06 
1.89839 
0.00058 

Target C sed, wel 1.898978673 g/q 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

1 abio HgO w 1 
f abio Hqll w 1 
f_abio_MeHg_w_1 
f abio HqO w 2 
f abio Hqll w 2 
f_ablo_MeHq_w 2 

f zoo HqO w 1 
f z o o H g l l w ! 
f zoo MeHg w 1 
f zoo HgO w 2 
f_zoo_Hgll_w_2 
f zoo MeHg w 2 

f_phyto_HgO_w_1 
f phyto Hgll w 1 
f phyto MeHq w 1 
f_pbyto_HgO_w_2 
f phyto Hgll w 2 
f phyto MeHq w 2 

f orq HgO w 1 
f org Hgll w 1 
f_org_MeHg_w_1 
f org HgO w 2 
f orq Hgll w 2 
f o r g M e H g_w_2 

f a g H g O s e d 
f ag Hgll sed 
f ag MeHg sed 

f sed HgO sed 
f sed Hgl! sed 
f s ed MeHgsed 

L T.HgO 
L_T,Hgll 
L T,MeHg 

Rate Constants 
kw v,HgO 
kw yHgll 
kwyMeHg 
kw D«d 1 
kw o»d 2 
kw r e d l 
kw red 2 
kw meth 1 
kw meth 2 
kw demetii 1 
kw demeth 2 
kw_photodegrad_1 
kw piiotodegrad 2 
kw mer 
kboMd 
kb red 
kb methy 
kbdemetti 
kb mer 

aCiotic particulate phase fraction of HgO in water column, layer 1 
aCiotic particulate phase fraction of Hpll in wafer column, layer 1 
aCiotic particulate phase fraction of MeHg in water column, layer 1 
ahiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hpll in water column, layer 2 
abratic particulate phase fraction of fifleHg in water column, layer 2 

zooplankton particulate ptiase fraction of HqO in water column, layer 1 
zooplankton particulate ptiase fraction of Hqll in water column, layer 1 
zooplankton particulate ptiase fraction of MeHq in water column, layer 1 
zooplankton particulate ptiase fraction of HqO in water column, layer 2 
zooplankton particulate ptiase fraction of Hgll in water column, layer 2 
zooplankton particulate ptiase fraction of MeHq in water column, layer 2 

phytoplankton particulate phase fraction of HqO in water column, layer 1 
phytoplankton particulate pliase fraction of Hqll in water column, layer 1 
phytoplankton particulate phase fraction of MeHq in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of Hqll in water column, layer 1 
organic particulate phase fraction of fvleHg in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hpll In water column, layer 2 
organic particulate phase fraction of fvleHg in water column, layer 2 

agueous ptiase fraction of HgO in sediments 
agueous ptiase fraction of Hgll in sediments 
agueous ptiase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, IvteHg 

water column volaBlization loss rale c 
water column volablizafion loss rale c 
water column volaQlizalion loss rale c 
water column OMdatkm rate constant 
water column OMdatkin rate constant 
water column redudran rate constant 
water column redudkin rate constant 
water column methylation rate constr 
water column methylation rate constr 
water column demeihylatran rate con 
water column demethylatton rate con 
water column photoreductton rate for 
water column photoreduction rate for 
water column mer cleavage demeffi^ 
Benthic oadation rale constant 
Benthic reduction rate constant 
Benthic methylation rale conaant 
Benthic demethylation rate constant 
Benthic mer cleavage demethylation 

g/yr 

g'yr 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.00000% 
0.56114% 
0.01844% 
0.00000% 
3.93251% 
0.04824% 

0.00000% 
9.29998% 

22.34412% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
74.39982% 
22.34412% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
12.34651% 
3.70796% 
0.00000% 

80.04279% 
8.97537% 

100 00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97965% 

4.89E-01 
2.35E+01 
9.36E-01 

134.70 
0.00 
0.63 

554.95 
525.60 
122.63 
23.27 
O.DO 

O.DO 

D.DO 

O.DO 

6 . 5 1 

0.82 
O.DO 

O.DO 

O.DO 

O.DO 

O.DO 

0.00 

g sed PporttrfaU - ^ W ) g sed 

cm^ sed 

' g a g ' 
rrr- bulk 

ir? bulk 
1 0 ' ^ 

m J 

V s A 

V SB 

v r s 
k mort 
V min 
v b u r 

R SW HgO 
R_sw_Hgll 
R sw MeHg 
E sw HgO 
E_sw_Hgll 
E sw MeHg 
rho s 
e_sed 
z sed 

V sed 

TSS 1 
TSS+2 

abiotic settling velocity 
Biotic settling velocity 
resuspension velocity 
phytoplankton mortality rale 
mineralization rate 
Burial rate 

pore water diffusi\« volume, HqO 
pore water diffusn« volume, Hgll 
pore water diffusi\« volume, MeHg 
pore water diffusion coeffldenLHgO 
pore water diffusion coeffldent, Hgll 
pore water diffusion coefficient, luleH< 
Sediment Particle Density 
sediment poroaly 
sediment layer,char mixing lenqth 
Volume of Sediment Aw'z sed 

m/yr 
m/vr 
m/yr 

peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mq/L 

4792.628412 
73 

0.003700005 
10.95 

0.01 
0.007620015 

2.59E+05 
2.59E+05 
2.47E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 

2.55 
0 . 8 3 1 
0.03 

13900.95 

1.80 
0.43 

Effective Partition Coefficients for each Hg species and layer 
K eff HgO 1 
K eff Hgll 1 
K_eff_MeHg_1 
K eff HgO 2 
K eft Hgll 2 
K_eff_MeHg_2 

Effective K for HgO in layer 1 
Effective K for Hgll in layer 1 
Effective K for MeHg in layer 1 
EffectlveKforHg0inlayer2 
Effective KforHgll in layer 2 
Effective K for MeHg in layer 2 

L/kg 
L/kg 
Ukg 
l A q 

L/kg 

O.OOE+00 
1.58E+07 
5.21 E+0 5 
O.OOE+00 
1.23E+07 
2.32E+05 

^̂ ,-
[Kb<fL̂ < + sij::^,+SUJ^U.^, + ̂ LcL 

s i .+ 5i^+s;^„+si„ 
r - J 1 /--J 

„) 
TSS 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i ~ ^ ^ R I J ~ ^ ^ R W 4 ^ R R , i "*" ^ R U J ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L 'Dep.1 1̂  dry.i D....u>A, 

Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

W e f and t5ry Oepos i l i on 
D_dry,HgO Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

Z), = C , . . . . . - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.2286 

0 

0.15 

User 
User 
User 

User 
User 
User 

1.5% wet 

Tab: Hg loading Page 1 of 3 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

^RIJ ~ Y^drvJ '^^wet,i • ^ C J ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

February 3, 2012 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i - \PdrvJ ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RRJ ~ V^dry,i "*" ^we t . y i CR • ^ L J 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^RUJ ~ V^dryJ "*" ^wel,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Operable Unit 2, Mcintosh, Alabama 

Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

"Soil E ros ion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

^ R , i ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U , i "*" ^ C W , i 

V . 

Value 
0.00 
13.47 
0.75 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Value 
0.49 
0.82 
0.00 
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Gaseous Diffusion Loading 
Symbol Parameter 
LDiff.HgO Gaseous Diffusion Loafling, HgO 
LDiff.Hgll Gaseous Diffuaon Loafling, Hgll 
L Diff.MeHg Gaseous Drffuaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgll,T 
K v,MeHg,T 
THeta 
H.HgO 
H,Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, ad| for T 
overall transfer rate, Hgll, adj forT 
overall transfer rate, MeHg, adj for T 
T cotrection factor 
Heniy's Law Constant, HgO 
Menu's Law Constant, Hgll 
Henry's Law Constant, MeHg 
Universal Gas Constant 
water Bofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate, HgO 
K v,Hgll overall transfer rate, Hgll 
K_v,MeHg overall transfer rate, MeHg 
K_L,HgO hguid pliase transfer coefficient,HgO 
K_L,Hgll llguld pliase transfer coefficient, Hgl I 
K_L,MeHg liguid pliase transfer coefficient,MeHg 
K G , HgO gas pliase transfer coefficient, HgO 
K G, Hgll gas pliase transfer coeff cient, Hgll 
K G . MeHg gas ptiase transfer coefficient. MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Units 
g'yr 
9'yi" 
g/yr 

ug/ni3 
ug/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atm-m3/mo)e-K 
Kelvin 

Value 
4 a9E-01 
8 24E-01 
7.53E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-02 
1.03E+01 

1026 
7 10E-03 
7.10E-10 
4 70 E-07 
8.21 E-05 
302.54 

Equation 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M M Morel. 1994. The tiiogeochemical cycling of elemental mercury: Antliropogenic Influences Geocliimica et Cosmoclilniica AcL 58(15): 3191-191 £ 
states that the atmosphere has an average concentration of 1 6 ng/m3 = 0.001 B ug/m3 
and that 98% of this is HgO 

Tab: Gas Diffloading Page 1 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc_w,HgO 
Sc_w,Hgll 
Sc w,MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
liguid phase transfer coefficient, Hgl I 
liguid phase transfer coefficient,MeHg 
Schmidt number for water, HgO 
SWimidt number for water, Hgll 
Schmidt number for water, MeHg 
Temperature of reference water (T=20) 
viscosity of water 

m/yr 
m/yr 
m/yr 

--
_ C 

g/cm-s 

1.89E+02 
1.89E+02 
1.83E-^02 
2.98E+03 
2.98E+03 
3.12E+03 

20 
0.019049 

Calculated for T = 20 C (293.15 K) 

5b „ ; = 

i°g (-".)= 

M>v 

Pw-D^,, 

1301 

998.333 4-8.155(7;,-20)-f 0.00585(7;-20)' 
-3.0233 

Gas transfer coefficient, K_G,i 
Symbol 
K G. HgO 
K G. Hgll 
K G. MeHg 
Sc a, HgO 
Sc a,Hgll 
Sc_a,MeHg 

Parameter 
gas phase Bansfer coefficient, HgO 
gas phase transfer coefficient, Hgll 
gas phase transfer coefficient, MeHg 
Schmidt number for air, HgO 
Schmidt number for air, Hgll 
Schmidt numt>er for air, MeHg 

Parameters usefl in calculations of transfer coefficients 
u 
Cfl 
W 
pa 
pw 
k 
A3 
va 
Ta 

shear velocity 
flrag coefficient 
wind velocity, 10 m abovewatersurface 
flensityot air 
flensity of water 
von Karman's constant 
VISCOUS sublayer thickness 
flynamic viscoaty of air 
air temperature 

Equation 

u=sgrt(Cdl-W 

m/yr 
m/yr 
m/yr 

-— 
-

m/s 

-m/s 
g/cm3 
g/an3 

cm2;sec 
C 

5.94E-1-05 
5.94E+05 
5.75E+05 
2.71 E+00 
2.71 E+00 
2.84E+00 

0.198997 
0.0011 

6 
1.20E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 kg/mS at20 C li lwevranlto change wild T, well need formula] 

v„=(l.32-l-0.009»r„)il0-'| 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 
Hg(S04)2 

HgS 

or 
S04 -̂

ŝ -
OH-

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

or 
S04^" 

ŝ -

mg/L 
mg/L 

mg/L 

Molecular Weights 

01" 
S04 -̂

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02E-06 
1.OOE+00 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0.3 
5.0E-03 

1.0E-09 

35.45 
96.056 

32.06 

alphas 
layer 2 

7.94E-09 
9.02 E-06 
1.OOE+00 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1.0E-09 

35.45 
96.056 

32.06 

Sediment 
7.94E-09 
9.02E-06 
1.OOE+00 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0.3 
5.0E-03 

1.0E-09 

35.45 
96.056 

32.06 

[^S^^\ = ^oC,^.g-

1 
^ 0 - cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 
OH- '^^Hgsq 'so]-' - ^ ^ H g S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S _s'-_ JCQ 

Assumption 
C\' = 
804^- = 

s'- = 

Total Chloride 
Total Sulfate 

Total Sulfide 

Tab: Speciation Page 1 ofl 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised 100% of Trophic Level 3 Fish 

February 3, 2012 

Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_H90_w_1 
f_aq_HgO_w_2 
f_aq_Hgii_w_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-living (dead) particles. Layer 1 
Concentration of non-living (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100.00000% 
100.00000% 

0.58263% 
2.75205% 
8.65526% 

15.26449% 

0.00000% 
0.00000% 
2.80992% 

13.27265% 
42.93010% 
75.71189% 

0.00000% 
0.00000% 
0.56114% 
3.93251% 
0.01844% 
0.04824% 

0.00000% 
0.00000% 
9.29998% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

74.39982% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

12.34651% 
80.04279% 

3.70796% 
8.97537% 

100.00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97965% 

1 from 'Solids Balance' 
0.5 

0 
0 

0.13 
0.20 
0.17 
0.23 

84,224.58 
1,430.88 

16 
16 

J aa.i ' aq,i 
I T l U \J^aj)jg, i^abio ' ^ ^ b l o z o a i '^biqzoo'^ ^ b i o p h y t d '^biqphyto^ ^ b i o d e a t l i ^biadead'^ ^ D O Q "^DOCJ 

Jabiqi 
Kbit^-^abio^^ 

14-1 rr l̂ĵ "^ ^ -i-v"̂  V -t-r"^ V -i-v"^ v -i-r ^ 
i T l u \ ^ i , } , i g i ' ^ a b i o ^ ^ b i o _ : o q i ' "^bimoo^ '^b io_pkytg ' '^binpkytP' ' ^ b i o j e a d i ' '^biadead'^ ' ^ D O Q '"^DO 

= K aq • ^ .10"^. f"'^ 

J D O Q 
1 -1-1 (Y ifT"^ V -t-T"^ ^ 4- ¥" ' ' V 4- ¥'"^ ^ 4- ItT V 
i T i U \r^gi , j^ ' ' ^ab io"^^b io_zoa i ' ' ^b iqzoo '^^b io_phyt0 ''^biqphyto'^ ^ b i o j e a d i ' '^biqdead'^ ^ D O Q ' "^DO 

- 6 JTWJ' 

J zoo A zoo A zoo J aa A 

-6 r w j 

J phyto,i phytoA phyto J ag j 

J orgA org,i org J aq,i 

6 sed /•sed 

J aq,i -̂  l y s e d c i s e d i f\—6 , j y s e d c t s e a i A 

sed abw, i abio.i 
sed 1 A—6 

bfo dead. i ' ^ b i o dead. i 

•sed 

/
^sea 1 rsea 

sed J J a q j 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised 100% of Trophic Level 3 Fish 

February 3, 2012 

Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hg 11 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

Units 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
127,696,640 
2,581,565 

0 
31,924,160 
5,163,130 

0 
127,696,640 

2,581,565 
0 

301,427 
310,000 

assumed to be 0.25* phytoplankton 
assumed to be 2 " phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Solids Balance 

SbJo_phyto,1 
Sbjozoo.l 
SbJo_phyto,2 
Sbjo_zoo,2 

SabJo_1 
SabJo_2 
Sbjodead, 1 
SbJo_dead,2 
Sabjo, sed 
S_bJo_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
Symbol 
A_w 
A_c 
QJn 
Q_oul 
Sabjojn 
Sbjophyto.jn 
Sbjozoo.jn 
SbJo_phyto,1 
Sbjo,zoo, 1 
SbJo_phyto,2 
Sbjo,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v r s a b j o 
v r s b j o d e a d 
k m o r t i 
k_morl_2 
v_sA 
v_sB 
v r s 
kmort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surface Area of Water Body 
Surface Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+04 
1.43E+03 
a57E+D4 

Pliytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^^^^^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
interfacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
burial velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of ttie Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/ni3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
4.63E-^05 
6.48E+05 
6.80E+06 
6 80E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
0.S3 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 

912 5 
0.007620015 

0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.80 
0.43 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

|]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matrix A 

S abio.i 
S abio,2 

S bio dead.i 
S bio dead,2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
Z23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E+06 
-2.23E+09 

0 
0 

2.22E+09 
0 

S bio dead.i 
3 

0 
0 

3.48E+07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5.86E+06 
-3.97E+07 

0 
3.38E+07 

S a bio, sed 
5 

0 
1714.45282 

0 
0 

-5.25E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71E+03 
0 

-5.38E+03 

b 
2.99E 

0 
7.10E 

0 
0 
0 

S abio.i 
S abio,2 

S bio dead.i 
S bio dead.2 
S abio,sed 

S bio dead,sed 

Matrix 
1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+D4 
1.43E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

5.72E-13 
-2.2E-10 

0 
0 

-2.82E-04 
0 

0 
0 

1.51 E-09 
-8.94E-09 

0 
-2.42E-04 

x=b/A 

0.134084 
0.198936 
0.165948 
0.227765 
84224.58 
1430.879 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R»K»LS»C* 

L^=S,^-A[kg/m'/yr 

S , ,=1 .26 .V-

"o.224 ^^^"^ 1 
tons/acre 

p - -^12^2 

0.5-(z,-FzJ 

q W 
'^BIO_zoo,1 

c W 
^B10_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
'^BI0,2 

q W 
^ABI0 ,2 

death/production 

settling fresuspension 

SSED 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"A'^BIO_zoo,in 

state, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distributions. 
Sands should not be included in the distribution, because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

Silt 

Clay 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ A-V • 4 • ' \ ' ^^ 

V 
dS. ised 

• sed i s ed 
sed - ^ s A A v " ^ a h i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, et al, 1985. settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, et al., 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases tn the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Water column Abiotic Methylation of Hgll => MeHg' 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_3P_Hgll_w_1 
f_aq_Hgii_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_meth_1 
k meth 2 

Parameter Equation Units 
abiotic methylation in layer 1 per day 
abiotic* methylation in layer 2 per day 
abiotic methylation in layer 1 per yr 
abiotic* methylation in layer 2 per yr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 per yr 
abiotic* methylation in layer 2 per yr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00583 
0.02752 
0.02810 
0.13273 
2.47E-07 
6.81 E-06 

Notes 

if anoxic: 

= k. 
Hgll 

k.. = k_ 

Notes 
1 IVIercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

Pediment Biotic Methylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter Equation 
biotic methylation in sediments 
biotic methylation in sediments 

Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19{9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

Water column Demethylation of MeHq => Hqll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 

peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 

biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 per yr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
5.83E-03 
2.75E-02 
2.81 E-02 
1.33E-01 
1.44E-07 

6.81 E-06 

Notes 

1 

k = k TL f^ji 
fDOC 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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fipriimpnt Riot ir . npmPthv la t i on n f M P H H => Hnl 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
2.32727E-07 
8.49455E-05 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw_basered 
kw_basered_sed 
atpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(OH)2 to Hgll, layer 1 
ratio of Hg(OH)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

— 
— 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

fhoto-Degradatlon (MeHg -> Hgl 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
1.78E-02 
2.25E-03 
6.51 E+00 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W. 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR 

. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

PAR = E/m2-day 
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f hoto-RedqfiUflyjLUgli -> HgO) 
k_photo_vis, study 
k_photo_UV-B, study 
k_photored uct_base_vi s 
k_photored uct_base_vi s 

rate for vis = 21 W/m2 
rate for UV-B = 0.4 W/m2 
base photoreduction rate constant, vis 
base photoreduction rate constant, vis 

per hr 
per hr 

per hour per uE/m2-sec 
per day per E/m2-day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

1 
1.2 

0.0010 
0.0300 

1 1 
1 1.2 

calculated for comparison to input 

= k ^ E 
j^K^c^ed base 

kjDhotored uct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photored uct_a vg_2, vis 
k_photoreduct_avg_1,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/-0.2 per hr. For vis only, k = 1.0+/-0.1 per hour. Assume, k = 1.2 +/-0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
kjDhotooxi d_base 
k_oxid 
kjDhotooxi d_avg_1 
k_photooxi d_avg_2 
k_photooxi d_avg_1 
k_photooxi d_avg_2 

Notes 

-> Hgll) 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 

58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25 +/- 0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _photo_base = 
0.25hr -1 

l.lSuE mVs 
k _ photo _ oxid =k _ photo _ base • IJVB 
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I i n h t l n t P n « ; i f v 

Symbol 

z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

T] UV-B extinction coefficient (layer UV light extinction = f(DOC) 
ri UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 
76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E^9 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

let Reduction (HgO -> Hgll): Photo-Reduction plus Biotic Reduction, 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

Notes 

February 3, 2012 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 

E - ^ JE.e- '^ 'dx- ^ ^ ' 
t \ ' y lA"! iV^ lA'i /V 

^ T .VT »\-l 

'^-K^r _e-^.^:] 

E UV-B 

•^2 

VuV-B^ rl-v — dx = 
1 E O.UV-B p ^UV-B^l _ p HuV-B^l 

il^,_,= 0.441T(DOC) 
UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scully, NM, Lean, DRS. Arch. Hydrobiol. Belt). 1994. 43,135. 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

February 3, 2012 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Date 
2/15/2006 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

Olin Site Specific 1/18/2010 
Application of SERAFM 

Changes 
Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (E80) was fixed to go to K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 

In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell 03 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007' 

February 3, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

^ • • 
%with Known Contaminated Soil ^ ^ 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury 

^B 

• • • • • • • 
• 1 1 

Concentrations 
H g O ^ r 
H g i l H 

M e H g ^ " ^ 

Total Mercury Concentration in 
Contaminated Sediment, dry weight 

Known Mercury in Contaminated Soils 
Cs.HgO ^ ^ 
Cs,Hgll 

Cs.MeHg 

Value 
East 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7.15 
29.39 
29.39 
19.9 

152.4 

16 
16 
0 

Eutrophic 

- ^ 

^ ^ ^ 

^ 

^ 

^ 

" 

5.64 E-06 
7.33E-08 

33.27 B 

1.129080624 
4.13E-03 ^ ^ _ 

Units 

m2 

-
-
-
-

m2 
m 
m 

-
yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

MeHq Filtere( 
HqT Filtered 
MeHg Unfilte 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

127,696,640 
2,581,565 

301,427 
310,000 

PCT ERROR 
3.46 

-61.23 
-0.92 

-59.26 
-29.48965936 

Epilimnion 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ H 

^^^^^^1 
^ ^ M 

^^^^^^1 
^^^^^H 
1 ^^H CLEANUP 
14.78 

31.2197083 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

ISed iment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
1 HgT porewater 

^HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed,dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

15.61 
2.99 
0.46 
19.07 

15.61 
88.25 
0.89 

104.75 

26.93 
107.30 
2.40 

136.63 

26.93 
669.61 

2.64 
699.18 

26.93 
73.21 
0.91 

101.06 

0.00 
33.26 

0.00827 
33.27 

0.42 
0.91 

1.91 
Kingfisher 

14.78 
6.66 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

• " 0.47525 
7.39 

1 " 0.88225 
42-67625 

1 0.00422 1 
1 33.27 1 

Note: 8 

Absolute Error 

-15.61 
-2.99 
0.02 

-11.68 

-15.61 
-88.25 
-0.01 

-62.08 

-26.93 
-107.30 

-2.40 
-136.63 

-26.93 
-669.61 

-2.64 
-699.18 

-26.93 
-73.21 
-0.91 

-101.06 

0.00 
-33.26 
0.00 
0.00 

-0.42 
-0.91 

Relative 
Error 

-100 
-100 

3.4600979 
-61.23396 

-100 
-100 

-0.923906 
-59.26087 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-48.97966 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.09 
0.07 
0.63 

0.47 
2.69 
0.14 
3.30 

0.46 
1.65 
0.18 
2.29 

0.46 
10.31 
0.20 
10.96 

0.46 
1.10 
0.04 
1.60 

0.00 
0.27 
0.00 

0.499 

0.064 
0.140 

0.29 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

7.07 
1.36 
0.24 
8.67 

7.07 
39.98 
0.47 

47.52 

12.00 
47.71 
1.15 

60.85 

12.00 
297.70 

1.26 
310.96 

11.999 
32.534 
0.423 

44.956 

0.00 
14.78 
0.00 
14.78 

0.22 
0.48 

1.00 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
Lig/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Bioiic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.16E-07 

.16E-06 

.16E-07 

.16E-08 

.16E-07 

.33 E-07 
0.03 

0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

IHuman and Wildlife Exposure Risk Results 

February 3, 2012 

ratio Sed 
Meth/demeth 

50.00% 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Litlie ^rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

fl.Si 

1.07 
0.00 
0.00 
0.98 
1.91 

0.08 

0.16 
0.00 
0.00 
0.15 
0.29 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

^ _ f l ^ 7 ^ B 
0.56 
0.00 
0.00 
0.51 
1.00 

^mPB 
0.00 
0.00 
0.00 
0.00 

• _ 0.00 _ ^ 

x 
HI 

1.91 
0.29 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

33.27 
0.50 

20.216 
-5.431 
14.784 

for HI = 

SedHgT vs HI of Most Sensitive IndJctof 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type 'YES or'NO to flag whether the hypolimnion is anoxic or not. if it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtGo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/ovenA'ritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Enor = Obseived - Predicted 

Relative &ior = 
Obseived - Predicted 

Obseived 
• 100% 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Vaiied Diet 

February 3, 2012 

Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 
Scenario 

Contaminated Uncontaminated 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
0.46 

Sediment 
0.07 

Target 

0.240 

0.09 
0.08 
0.08 
0.42 
0.91 
0.50 
0.09 
0.08 

0.01 
0.01 
0.01 
0.06 
0.14 
0.08 
0.01 
0.01 

0.05 
0.04 
0.04 
0.22 
0.48 
0.26 
0.04 
0.04 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Total Dose = Ŷ /̂̂ Diet,̂ ^̂ ,̂ ,̂ ,̂ ,̂  • Potential Dosê  + (drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or RfD 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . . - . . . ,., Drinking 
Body Weight Ingestion Rate 

[kg in wet „ _, . ^ . , „ „ , „ 
weight] [kgwetweight /d ] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _ _. , Percent of 
Percent of Diet Percent of Diet Diet from n^ t r 

f rom Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : L | 3 .̂ 

and Plants Insects Crayfish or ,-. , 
_: Fish 
Frogs 

~ - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 18% 23% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
Diet from 
Trophic 
Level 4 : 

Fish 

-

0% 

10% 

60% 

0% 

0% 

0% 

10% 

0% 

48% 

Percent of 
Diet from 

nonaquatic 
sources 

~ 

0% 

0% 

0% 

100% 

100% 

0% 

50% 

0% 

0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journa! of Toxicology and Environmental Health 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 {.74 L/d) and 

100% 

100% 

100% 

100% 

100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

18 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

39 

0 

0 

0 

0 

19! 

0 

5 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

1 

4 

0 

0 

7 

8 

0 
0 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

31 

3 

0 

0 

34 

54 

0 

1 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

9 

74 

0 

0 

0 

52 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

39 

41 

81 

0 

0 

59 

115 

23 

9 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5000 ^ 

HQ (Total 
Dose / TRV) 

0.51 

0.55 

1.07 

0.00 

0.00 

0.98 

1.91 

0.38 

0.00 

RfD 1 
0.01 

0.01 

0.01 

0.01 

0.01 

Part B. 2:325-255. 

11-19 (0.97 L/d). 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic level 4. 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67E+05 

1.80E+05 

9.14E+05 

1.99E+06 

ftl.08E+06 

l l . 8 7 E + 0 5 

• l.74E+05 

75th 

9.20E+06 

gsth 

1.40E+07 

B A F -

ug 

f g 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Vaiied Diet 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.011 

0.006 

0.007 

0.003 

0.033 

0.005 

0.008 

0.005 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.72 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

5.91 

0.00 

0.00 

0.00 

0.00 

2.84 

0.00 

0.80 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.19 

0.60 

0.00 

0.00 

1.02 

1.27 

0.00 

0.07 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

4.78 

0.43 

0.00 

0.00 

5.18 

8.30 

0.00 

0.17 

Potentia! 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

1.39 

11.32 

0.00 

0.00 

0.00 

8.03 

0.00 

1.07 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

6 

6 

12 

0 

0 

9 

18 

4 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5flM 

HQ {Total 
Dose / TRV) 

-

0.08 

0.08 

0.16 

0.00 

0.00 

0.15 

0.29 

0.06 

0.00 

RfD 1 
0.001 

0.002 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.038 

0.020 

0.024 

0.011 

0.113 

0.017 

0.027 

0.016 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9.27 

0.00 

Potentia _ ^ .̂ , 
Potential 

Dose from ,̂  
_ . . Dose from 
Trophic ^ 
Level 2- ^ ' °P^ ' ^ Level ^ . \_Q^Q\ 2" 

Zooplankt g^^ j^^^ 
on 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

20.14 0.00 

0.00 0.64 

0.00 2.04 

0.00 0.00 

0.00 0.00 

9.69 3.48 

0.00 4.33 

2.73 0.00 

0.00 0.24 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

16.29 

1.48 

0.00 

0.00 

17.67 

28.29 

0.00 

0.60 

ug Hg/kg 
wet 

weight/d 

0.00 

4.73 

38.59 

0.00 

0.00 

0.00 

27.38 

0.00 

3.66 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

20 

22 

42 

0 

0 

31 

60 

12 

4 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

SAM 

HQ (Total 
Dose / TRV) 

~ 

0.27 

0.29 

0.56 

0.00 

0.00 

0.51 

1.00 

0.20 

0.00 

RfD 1 
0.004 

0.005 

0.005 

0.005 

0.005 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Tab: Wildlife Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ ^ 
Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
E 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
4.63E+05 n 
1.40E+00 
1.00E-01 
6.49E+05 
4.63E+04 

0 
6.80E+06 
6.80E+06 

0 
0.00000564 
7.332E-08 

152.4 
100 

^ ^ ^ ^ ^ ^ ^ m 
^^^^^^^1 10 

7.76 

[ S 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 
Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgl! soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 

Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Weiland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

Value 
647,500 • 

2% • 
53% • 
13% • 
16% 1 
16% 

1 13,598 
345,118 M 
86,118 • 
101,010 • 

1 101,658 J 
0.1 

0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 

m/s 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water Body Cliaracteristics ^ ^ ^ ^ ^ ^ ^ ^ M 
Symbol Parameter 
T_1,C Water body temperature, Layer 1, Celsius 
T_1 ,C Water body temperature, Layer 2, Celsius 
T_1,K Water body temperature, Layer 1, Kelvin 
T_2,K Water body temperature, Layer 2, Kelvin 
T_a air temperature, G 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

— 
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. Hydrobiol. Beiti. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Basic Chemical Dependent Parameters: HgO, Hgll, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
Ukg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
Ukg 

0 
127,696,640 
2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
IVIeHg 216 
IVIeHgCI 251 
HgCI2 272 

Parameters 
IVIW molecular v /̂eight 
H Henry's Lav^ Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soii-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_v̂ ,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cm^ 
"'' ~ MW^^^ sec 

- 5 22x10"^ c m ' 

'"' ~ MW^^' sec 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

leHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
Ukg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
Ukg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
Ukg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(Ukg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

Ukg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

Ukg 
199526.2 
7943282 

79432.82 
1584893 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

Ukg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
\ 630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
G_HgO_1_Aq 
G_Hgll_1_Aq 
G_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
G_HgO_pore 
G_Hgll_pore 
G_MeHg_pore 

G_HgT_1_lillered 
G_HgT_2_lillered 
G_HgT_Sed_lilteied 

C_HgO_1_T 
G_Hgl l_ l_T 
G_MeHg_1_T 
G_HgO_2_T 
G_Hgll_2_T 
G_MeHg_2_T 
G_HgO_sed. bulk 
G_Hgll_1_seci, bulk 
G_MeHg_1_sed. bulk 

G H g O s e d . iBiet 
G_Hgll_1_sed, wet 
G_MeHg_1_5ed. w d 
G_HgT_sed,*d 

G_HgO_sed, dry w a g h l 
G_Hgll_1_seci, d r y w e i ^ f 
G M e H g l s e d . div uveighl 

G_HgT_1 
G_HgT_2 
G H g T S e d , dry weight 

Equat io 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

_1 
_1 

f_aq_MeHg_w_1 
f_aq_[HgO_w_2 
f_aq_HglLw_2 
t_aq_MeHg_'jv_2 

t_[KX;_HgO_wJ 
f_DOC_Hgll_w_1 
t_[XX:_MeHg_'jv_1 
f_DOC_HgO_'jv_2 
t_[KK;_Hgll_w_2 
t_D0C_MeHg_w_2 

(%Me MeBg_T/Hg_T) 

Bulk EKcbarge Flow 
Intlow 
Outflow 
Surface Area of tbe Water Body 
Exctiange rate 
Volume of Layer 1 
Volume of Lay©" 2 
depth of first water layer 
depth of second water layer 

aqueous phasefractionof HgO irwatei column, layer 1 
aqueous phasefractionof figli in water column, layei 1 
aqueous phase fraction of MeHg ir water column, layer 1 
aqueous phase fraction of HgO ir watef column, layer 2 
aqueous phase fraction of Hgli in water column, layer 2 
aqueous phasefractionof MeHg ir water column, layer 2 

DOC complexed fractior of HgO in water column, layer 1 
DOC complexed fractior of Hgll in water column, layer 1 
DOC complexed fractior of MeHg in water column, layer 1 
DOC complexed fractior of HgO in water column, layer 2 
DOC complexed fractior of Hgll in water column, layer 2 
DOC comprfejied fractior of MeHg in water column, layer 2 

Units 
g/m3 
g/m3 
g/m3 
g/ni3 
g/ni3 
g/ni3 
g/fn3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gia 

9^ 

9^ 

g/m3 
g/m3 
g'g 

%MdHg 
4.14% 
1.79% 
0.08% 

m3/yr 
m3/yr 
m3/yr 
m2 

m2/yr 
m3 
m3 

Value 
4.73E-07 
9.51E-0e 
7.04E-Oe 
4.60E-07 
1.65E-06 
1.79E-07 
4.60E-07 
1.10E-06 
4.38E-08 

6.34E-07 
2.29E-06 
1.60E-06 

4.73E-07 
2.69E-06 
1.36E-07 
4.60E-07 
1.03E-05 
1.97E-07 
3.82E-07 
2.25E-01 
1.79E-04 

2.9aE-13 
2.69E-07 
1.32E-14 
2.69E-07 

8.47E-13 
4.99E-07 
3.96E-10 

3.30E-06 
!.10E-05 
4.99E-07 

%Hgll 
81.52% 
94.01% 
99.92% 

5,858,941 
6,796,715 
6,796,715 
463,365 

9 
64S,711 
46,337 

140 
010 

1.000 
0.006 
0.067 
1.000 
0.026 
0.153 

0.000 
0.02B 
0.429 
0.000 
0.133 
0.757 

Cone ir 
ng/L: 

0.47 
0.09 
0.07 
0.46 
1.65 
0.18 
0.46 
1.10 
0.04 

0.63 
2.29 
1.60 

0.47 
2.69 
0.14 
0.46 
10.31 
0.20 

0 
224,763 

179 

0.000 
0.269 
0.000 
0.269 

0.0000 
0.4989 
0.0004 

3.296 
10.964 
0.499 

%HgO 
14 34% 
4.19% 
0.00% 

Q' = 
E„ A,-

0 . 5 - ( z , + Z 3 ) CT Bulk exd ia ige flow l L3n i 

Equations for Total Mercury Concentrations of given species ( i .e, total HgO sorljed -i-dissolved) 

'^..^=^,.,»+fi.c^a.«4^./J-c;,,,+h,,,^-f'J-c;,.,4a.rP'-^«;.^ 

3 f ^ 

K-' .r! lLu^C'^(i-C\ 

^.-^=hu,H'^QX.^.Et-h'...^-^^<,iA-Q^^rQ'-^^^^ 

yf-^=^\^%.iry^-ci^m^\^^;y.^H^...M^\^^^^^^^ -^W^\\si:U^-K 

y.^-^=^hl>:sv\cl^^^W..l,•^^cl,^^^\-Q-}^^,^•v^^^^ ^ . •%+(v .+vJ .C^ , „^ 

V. - ^ f ^ = + [ ^ ' ' - * 2 • ^-l- <^«^'"+1- ̂ ' - ̂ ''̂ -̂ -̂ ^ • y . - ^". .r • K - *")„„„„^ • v^ - V,, • /;,'?,^,H^. A - v,s • A^,M.H, • A - ^ „ • / = ; L J - c: ,s ,2 

f ; ^ = k / : , : ^ ^ + ( ^ ^ •/;i;Uo ^"^ • A™^W)--^J-'^W + -h',.+^,}f:,t„^-A.-kb„„-v,„ Cs^+H..-f;]-c^/H+K„ •f'.J-ci;i, 

-(v.+vi)-/;;^,„-4-(^„+iU-f'.. r"'' +[if/i v l-r"^ 

dc:' 
• Aifoj i Jim: •U'C-^^A^K •A - ( % 

Q' = 
• t t n ^ 1 -

0 .5 -{z ,+z^ ) 
E^ =0.0142-Z"*^ -365 d/yr where Z is mean total depth ( i .e , z l + z2) 

from Mort imet(1941), cited in Schnoor, 1996, pg. 57. 
for rivers, tbis viill he different (see SchrHHir) 

Matr ix A 

C HqO 1 T 
C Hqll 1 T 
C MeBq 1 T 
C HqO 3 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-4.60 E+08 
3.60E+O8 
OOOE-HXl 
5.e59E+06 
O.OOOE+00 
O.OOOE+00 
OOOE-KB 
OOOE-KH) 
OOOE-rfKi 

C Hql l 1 T 
2 

7.96E+07 
-1.09E*08 
1.61 E-01 

O.OOOE+00 
2.250 E+07 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4.22 E+06 
9.35E-02 
-1.90E+07 
0 OOOE-riB 
0 OOOE-KM) 
7.523E*06 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 
O.OOE+00 
O.OOE+00 
-3.05E+07 
2.44E+07 
O.OOE+00 
2.59 E+05 
O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

0 00E+™ 
5.86E-06 
OOOE+00 
1.08E-O6 
-1.21E+08 
3.15E-01 
OOOE+OO 
1.14E*0e 
OOOE+OO 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
5.B6E+06 
3.B1E+04 
3.15E-01 
-I.OOE+O? 
O.OOE+00 
O.OOE+00 
4.15E+06 

C HqO 1 sed 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
3.12E+05 
O.OOE+00 
O.OOE+00 
-3.12E+05 
O.OOE+00 
O.OOE+00 

C Hql l 1 sed 
8 

OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
5 . 2 5 E ^ 3 
OOOE+OO 
OOOE+OO 
-5.25E*03 
5.90 E-01 

C MeHq 1 sed 
9 

OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
O.OOE+OO 
5.30E*03 
OOOE+OO 
1.18E*i>0 
-5.31 E+03 

Matrix 
b 

-4.89E-01 
-6.18E+01 
-1.43 E+00 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 

4 728E-07 
2 687E-06 
1.365E-07 
4.599E-07 
1.031 E-05 
1.965E-07 
3.817E-07 
2248E-01 
1.785E-04 

Inverted Matiix 

-8.15E-09 
-3.41 E-08 
-1.47E-10 

-6.306E-09 
-1.324E-D7 
-4.770 E-10 
-5.23E-09 
-2.B9E-03 
-6.94E-07 

-7.51 E-09 
-4.29E-08 
-1.a3E-10 

-7.327E-09 
-1.645E-D7 
-5.926E-10 
-6.08E-09 
-3.59E-03 
-8.62E-07 

-3.03E-09 
-1.27E-0B 
-8.72 E-OB 
-2.510E-09 
-4.994E-08 
- 1 .n3E-07 
-2.08 E-09 
-1.09E-03 
-B.71E-05 

-7.64E-09 
-4.09E-OB 
-3.23E-10 
-4.49E-08 
-2,90E-07 
-1.04E-09 
-3.73E-08 
-6.32E-03 
-1.52E-06 

-7.52E-09 
-4.25E-08 
-3.65E-10 
-1.32E-08 
-3.2BE-07 
-1.1BE-09 
-1.09E-08 
-7.14E-03 
-1.72E-06 

-3.06E-09 
-1.29 E-08 
-B.66E-08 
-2.79 E-09 
-5.15E-08 
-2.80 E-07 
-2.31 E-09 
-1.12E-03 
-2.19 E-04 

-7.64E-09 
-4.09E-0B 
-3.23E-10 
-4.49E-0B 
-2.90E-07 
-1.04E-09 
-3,24E-06 
-6.32E-03 
-1,52E-06 

-7.52E-09 
-4.25E-08 
-3.75E-10 
-1.32E-08 
-3.28E-07 
-1.21 E-09 
-1.09E-08 
-7.33E-03 
-1.76E-06 

-3.06E-09 
-1.29 E-08 
-B.66E-08 
-2.79 E-09 
-5.16E-0B 
-2.80 E-07 
-2.31 E-09 
-1.13E-03 
-4.07E-04 

x=b;A 

472774E-07 
2 68676E-06 
1 36458E-07 
4 59867E-07 
1.03079E-05 
1.96543E-07 
3.8169E-07 

0.224762892 
0.000178549 
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f_3bio_HgO_w_1 
f_^ io_Hg l l_w_1 
f_^io_NteHg_w_1 
f_abio_HgO_w_2 
f_^ io_Hg l l_w_2 
f_^ io_MeHg_w_2 

f_zoo_HgO_w_l 
f_zoQ_Hgll_w_l 
f_zoQ_MeHg_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgl[_w_2 
f_zoQ_MeHg_w_2 

f_phylo_HgO_w_1 
f_phylo_HglLw_1 
f_phylo_MeH9_w_1 
f_phylo_HgO_w_2 
f_phylo_Hgll_w_2 
f_phvlo_MeH9_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_1 
f_org_MeHg_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_3q_HgO_sed 
f_3q_Hgll_sed 
f_3q_MeHg_sed 

f_sed_HgO_sed 
f_sed_h9ll_sed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 

Rate Constants 
kw_v,HgO 
kw_v,Hgll 
kw_v,MeHg 
k w o a d i 
kw_oad_2 
k w r e d l 
kvij_red_2 
k v i j m e t h i 
kw_meth_2 
k w d e m e t h i 
kw_demeth_2 
kw_ptiolodegrad_1 
kw_fl iolodegrad_2 
k w m e r 
k b o w d 
kb_red 
k b m e t h y 
kb_demelti 
kb mer 

v b u r 

R_sw_HgO 
R_sw_Hgll 
R _ s w _ M ^ g 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
r b o s 
Q sed 

al^otic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atNotrc particulate pba 
abiotrc particulate pba 

zcMipJarktor particulate pba 
zcM^plarktor particulate pba 
ZDoplarktor particulate pba 
zoof^ankfor particulate pba 
zoof^anktor particulate pba 
zoofrianktor particulate pba 

pbyEoplanktor particulate pba 
pbyEoplankEor particulate pba 
pbytof^anktDT particulate pba 
pbytof^anktor particulate pba 
pbytof^anktor particulate pba 
pbytoplanktor particulate pba 

1 of HgO IR water co l jmn , layer 1 
1 of Hgll rn water column, layer 1 
1 of MeHg in water column, layer 1 
1 of HgO in water column, layer 2 
1 of Hgll in water c d u m r , layer 2 
1 of MeHg in water column, layer 2 

5 fraction of HgO in water column, layer 1 
5 fraction of Hgll in water cirfumr, layer J 
B fraction of MeHg in water cofumn, laya" 1 
3 fraction of HgO in water column, layei"2 
5 fraction of Hgll in water c d u m r , layer 2 
5 fraction of MeHg in water column, laya" 

i fraction of HgO in water column, layef 
i fraction of Hgll in water cirfumr, layer 1 
B fraction of MeHg in water column, layer 1 
B fraction of HgO in water colum 
B fraction of Hgll in water column, layer 2 
B fraction ot MeHg in water column, l a y s 2 

w g a n c part iculatephaBefract ionof HgO in water column, layer 1 
. particulate phase fraction of Hgl[ in water column, l a y ^ 1 
. part iculatephaaefract ionof MeHg in water column, fayer 1 
. particulate phasefract ionof HgO in watffl" column, layer 2 
.particulate phasefract ionof Hgll in water column, layer 2 
. part iculatephasefract ionof MeHg in water colLimn, Layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phasefract ionof Hgll in sediments 
aqueous phase ffaction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
partjciilate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
T o l ^ Load, MeHg 

n volatilizatjon loss rate constant. HgO 
n volatilization loss rate constant. Hgll 
n volatilization loss rate constant. MeHg 
n oxidation rate cortstant 
n oxidation rate constant 
n reduction rate constant, layer 2 
n reduction rate constant, layer 2 
n meth^at ion rate constant, layer 1 
n methylation rate constant, layer 2 
n demethylation rate constant, layer 1 
n demethylation rate constant, layer 2 
n pholoreduction rale for layer 1 
n photoreduction rate for layer 2 
n mer cleavage demethylation rate constant 

oxidation rate constant 
reduction rate constant 
methylation rate constant 
demethylation rate constant 

demethylation rate constant 

benthit 
benthit 
benthit 

benthit 
benthit 

abiotic settling velocity 
bioiic settling velocity 
resuspension velocity 
pbytoplankEon mortality rate 
mineralization rate 
burial rate 

porewater diffusive volume, HgO 
porewater diffusive volume, Hgll 
pore water diffusive volume, MeHg 
pore water diffusion caefficient,HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHg 
Sediment Particle Density 
sediment porosity 
sediment layer.char mixing length 
Volumeof Sediment 

TSS 1 
TSS+2 

Effective Paititio 
K ef! HgO 1 
K ef! Hgtl 1 
K eff MeHg_1 
K eff HgO 2 
K eff Hgll 2 
K eff MeHg_2 

T Coefficients for each Hg species and layer 
Effective K for HgO ir 
Effective K for Hgll 1 
Effective K for MeHg 
Effective K for HgO i 
Effective K for Hgll 1 
Effective K for MeHg 

layer 1 
layer 1 
n layer 2 
layer 2 
layer 2 
n layer 2 

_ 

f i 
2 
2 
J 2 

giv 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
pa^yr 
pa^yr 
peryr 
peryr 
peryr 
peryr 
peryr 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

rn2/sec 
m2/sec 
m2/sec 
g 'cm3 

cm3/cin3 

Aw'z sed m3 

mg/L 
mg/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

0.000 
0.006 
0.000 
0.000 
0.039 
0.000 

0.000 
0.093 
0.223 
0.000 
0.000 
0.000 

0.000 
0.744 
0.223 
0.000 
0.000 
0.000 

0.000 
0.123 
0.037 
0.000 

0.800 
0.090 

100E+O0 
4.06E-06 
2.04E-04 

OOOE+OO 
1.00E+O0 
1.00E+O0 

4.89E-01 
2.35E+01 
9.36E-01 

134 70 
0 00 
0 63 

554 95 
525 60 
122.63 
23.27 
0.00 
0-00 
0-00 
0.00 
6-51 
0-82 
0-00 
0.00 
0.00 
0.00 
0-00 
0 00 

4,792.63 

73 
0.003700005 

10.95 
0 01 

0.007620015 

2 59E+05 
2 59E+05 
2 47E+05 
6.41 E-10 
6.41 E-10 
6.11E-10 
2 65E+O0 

0.83 
0.030 

13900 95 

180 
0 43 

OOOE+OO 
1 58E+07 
521E+05 
OOOE+OO 
1 23E+07 
2 32E+05 

Conversion for Sediment Concentrations 
Model Calculates as g Hg per cubic meter (water or sediment particles) 

C*J 
' g H g ~ 

g sed p p , ^ , j ^ - ^ « j ) 

1 J aq.i 

g sed 

cm sed 

' s H g ' 

m^ bulk 

m' bulk 
1 0 ' ^ 

m J 

c-̂  
g sed P ^ 

c^" 
J^^)+P^^J} -e.J g water 

cm^ water 

/M' water 

m' bulk 

m̂  bulk 

Mf '""' 
m' 

-f 
g sed 

cm^ sed 

m̂  water 

III' bulk m 

f^L 

{^L.cL^, + si^cL, + s;*,«c;^^, + si^ci 
sL.+si„ + si^^ + si^ 

^Li+'^DOCi 

,) 
TSS 
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Water Body Mercury Concentrations 
Symbol Parameter 
C HgO i Aq 
C Hgll 1 Ag 
G_MeHg_1_Aq 
C HgO 2 Ag 
C Hgll 2 Ag 
C_MeHg_2_Aq 
G HgO poie 
G Hgll pore 
G MeHg_pore 

C HgT 1 filtered 
C_HgT 2_filtered 
G HgT Sed filtered 

G HgO 1_T 
G Hgll 1 T 
G MeHg 1 T 
G_HgO 2_T 
G Hgll 2 T 
G MeHq 2 T 
G_HgO_sed 
G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G M e H g l s e d , wet 
G HgT sed,wet 

G_HgO_sed, dry weight 
G Hgll 1 sed, dryweight 
G MeHg 1 sed, dry weigh): 

C HgT 1 
C HgT 2 
C_HgT_Sed 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

z2 

f ag HgO w 1 
f_aq_HgM._w_1 
f ag MeHg w 1 
f ag HgO w 2 
f_aq_Hgll_W-2 
f ag MeHq w 2 

f_OOC_HgO_w_1 
f DOC HgO w 2 
f DOC Hgll w 1 
f_DOC Hgll_w 2 
f DOC MeHq w 
f DOC MeHq w 

f abra HgO w 1 
f abK) Hgll w 1 
f_abEO_MeHg_w_1 
f ^ l o HgO w 2 
f ^ l o Hgtl w 2 
f_abK)_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rate 
Volume of Layer 1 / 
Volumeof Layer 2 / 
depth of first water layer 
depth of second water layer 

agueoLis phase fraction of HqO in water coliimn, layer 1 
agueoLis phase fraction of Hgll \n waXei column, layer 1 
aqueous phase fraction of MeHg in water cotiflnn, layer 1 
agueous phasefractionof HqO in water column, layer 2 
agueous phase fraction of Hgll in water column, layer 2 
agueous phasefractionof MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of Hqll in water column, layer 1 
DOC complexed fractron of MeHg in water column, layer 1 
DOC complexed fraction of HqO in water column, layer 2 
DOC complexed fraction of Hqll m water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

Units 
g/m3 
g/m 3 
9/m3 
glna 
gfin3 
gftn3 
glm3 
qfin3 
gftn3 

glm3 
g/m3 
glm3 

gAn3 
c)/m3 
g/m3 
ghn3 
c]/iii3 
g/iii3 
g/iii3 
gAii3 
gAii3 

gla 
gla 
gla 

g'g 

glm3 
qfln3 
ai9 

0.3B% 
0.02% 

m3/vr 
mSfyr 
m3/yT 

abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

J fraction of HqO in water column, layer 1 
J fraction of Hqll in water column, layer 1 
J fraction of MeHg in water column, layer 1 
J fraction of HqO in water column, layer 2 
J fraction of Hqll in water column, layer 2 
J fraction of MeHg in water column, layer 2 

1.56E-05 
2.99E-06 
4.59E-07 
2.69E-05 
1.07E-04 
2.40E-06 
2.69E-05 
7.32E-05 
9.14E-07 

1.91 E-05 
1.37E-04 
1.Q1E-04 

1.56E-05 
B.a3E-05 
B.90E-07 
2.69E-05 
6.70E-O4 
2.64E-06 
2.24E-05 
1-50E+01 
3.73E-03 

8.44E-12 
1.17E-05 
4.46E-09 
1.17E-05 

4.96E-11 
3.33E-05 
8.27E-09 

1.05E-04 
6.99E-04 
3.33E-05 

%Hqll 
B4.25% 
95.7714 
99-9714 

5,858,941 
6,796,715 
6,796,715 
463.365 

9 
648.711 
46.337 

1.40 
0.10 

100 00000% 
0.58263% 
8.65526% 

100 00000% 
2.75205% 
15.26449% 

0.00000% 
2.80992% 

42.93010% 
0.00000% 
13.27265% 
75.71189% 

0.00000% 
0.56114% 
0.01844% 
0.00000% 
3.93251% 
0.04824% 

Cone, in IH|/L : ug/g 
15.61 
2 99 
0.46 
26.93 
107.30 
2.40 
26.93 
73.21 
0 91 

19.07 
136.63 
101.06 

15.61 
88.25 
0-89 
26.93 

669.61 
2.64 
22.35 

14984386.47 
3726 18 

0.000 
11 702 
0.004 
11 706 

0 00 
33.26 
0 01 

104.75 
699.18 
33.27 

%HqO 
14.90% 
3 85% 
0 00% 

Q' = 
E„A,. 

0 .5 - (z .+z , ) 
Q' Bulk exchanqe flow \L3fT\ 

Equations for Total Mercury ConcentratKinsof given species (i.e., total HgO: sorbed-i- dissoEved) 

K^-^ = kH,n+Q,f,.HA''̂ .M-(Z,A^̂ ''̂ î̂ ^̂ ^̂ ^̂ ^ 

K^-^=k«^+Q,A.HA^ .̂.̂ -K\<,m4 '̂̂ <i-K+^^^^^^^^ 

v / - S ^ = L,̂ ^̂ +̂QS,̂ ^̂ 4̂w ,̂,,-V \̂.C;̂ +̂\-Q,,r& • 4.- ^iB'hi'iMsHg-^y'-MsSj'^Q '^U 

Vf-^ = ̂ \kŷ ^̂ .̂v\cl̂ ,̂ [̂h,i,̂ ĵ  + kŵ,̂ ,̂ ^̂ ^̂ ^̂^ j;.-^+(v.+n)-/;;,l,,-4 

yf-^Aky'.,.iyJi<^A^ .̂̂ ^^!^-y^(Z.E,A-Q->^ ,̂̂ -^^^^ 

K^^f^=4^^.mK]cH,,i>4-&-k^''^,.,^K-''^„K-i'^,.,.,...,K-^.A-f^^^^^^ 

df" 

' dt • = l^^C m + (̂ .* • /""i'l w + ''=9 • f t f n j - -̂ w] • c ; ^ + ' fi^.HM ' - ^ ' •.+ kb. , -vA-C' : ' \l(b_ 

'=kxL/i+ L •f:Uu^ \B • f:L,}- K\ CLU^ H..,- yJ-c^i+ -R-. •f::L„-^-H.,^i^b^J-y.. ON...iU-ci; 

d C " 

+K-f,f̂  •f::LH,}-AcL^A''b^ -(v.+vj-/.; ' •A.-1 ..+ t6„ 

Q' = 
£ n ^ i ' 

0 . 5 - ( z , + z , ) 
F^ = 0.0142 • Z'"^ -365(1/yr wbere Z is mean total depth [i.e., z l + z2) 

from Mortimer, cited m Schnoor, 1996, pq. 57. 
for rivers, tbis will be d[fferent (see Schnoor) 

friatrix A 

C HgO 1 T 
C Hqll 1 T 
C r^eHg 1 T 
C HgO 2 T 
C Hqll 2 T 
C r^eHq 2 T 
C HgO sed 
C Hqll 1 sed 
C MeHg 1 sed 

A*<=1) 

C HqO 1 T 
1 

-4.60 E+08 
3.60 E+08 
O.OOE+00 
5.859E+06 
0 OOOE+00 
0 OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C Hqll 1 T 
2 

7.96E+07 
-1.09E+08 
1.61 E-01 

O.OOOE+00 
2.250E*07 
O.OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

4.22E+06 
9.35E-02 
-1.90E+07 
O.OOOE+00 
O.OOOE+00 
7.523E+06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.B6E+06 
0 OOE+00 
0 OOE+00 
-3.05E+07 
2.44E+07 
0 OOE+00 
2,59 E+0 5 
0 OOE+00 
0 OOE+00 

C Hgll 2 T 
5 

O.OOE+00 
5.86E+06 
0 OOE+00 
1.08 E+0 6 
-1.21 E+08 
3.15 E-01 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
5.86E+06 
3.81E+04 
3.15E-01 

-l.OOE+07 
O.OOE+00 
O.OOE+00 
4.15E+06 

: HqO 1 sw 
7 

0 OOE+00 
0 OOE+00 
0 OOE+00 
3.12E+05 
0 OOE+00 
0 OOE+00 
-3.12E+05 
1.00 E+00 
0 OOE+00 

Z Hqll 1 se 
8 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5.25 E+03 
O.OOE+00 
O.OOE+00 
1.00 E+00 
5.90E-01 

0 T sed 

C frieHq 1 sed 
9 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5.30E+03 
O.OOE+00 
1.OOE+00 
-5.31 E+03 

friatrix 
b 

-4.89 E-01 
-6.18 E+01 
-1.43E+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
1.50 E+01 
O.OOE+00 

14.988135 q/m3 

C HgO 1 T 
C Hqll 1 T 
C r^eHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C r^eHq 2 T 
C HqO sed 
C Hqll 1 sed 
C r^eHq 1 sed 

Solution 
friatrix 

1.561 E-05 
8.825 E-05 
8.905 E-07 
2.693E-05 
6.696 E-04 
2.635E-06 
2.235E-05 
1.498E+01 
3.726E-03 

kwerted Matrix 

-5.19E-09 
-1.73 E-08 
-2.89 E-16 
-1.129E-09 
-3.441 E-09 
-4.582E-16 
-9.37 E-10 
9.37E-10 
-2.54E-13 

-3.83E-09 
-2.21 E-08 
-3.88E-16 

-8.955E-10 
-4.275E-09 
-6.4B5E-16 
-7.43E-10 
744E-10 
-4.24E-13 

-1.82 E-09 
-5.89 E-09 
-8.71 E-08 

-4.014 E-10 
2.580E-09 
-1.111 E-07 
-3,33 E-to 
B.68E-05 
-8.68 E-05 

-1.16E-09 
-4.25E-09 
1.16E-15 
-3.36E-08 
-7.53 E-09 
3.87E-15 
-2.79 E-08 
2.79 E-08 
6.12E-12 

-1.95E-10 
-1.10E-09 
-2.33E-16 
-3.42E-10 
-8.51 E-09 
-7.24E-16 
-2.84E-10 
2.84E-10 
-5.34E-13 

-1.68 E-09 
-5.11 E-09 
-8.65 E-08 
-3.78 E-10 
8.43E-09 
-2.80 E-07 
-3.14E-10 
2.19E-04 
-2.19 E-04 

-1.16E-09 
-4.23 E-09 
1.65 E-13 
-3.36E-08 
-7.39 E-09 
5.33 E-13 
-3.23E-06 
3.23 E-06 
7.76 E-10 

1.03E-06 
5.80 E 
5.1 IE 
1.79E 
4.47E 
1.65E 
1.49E 

06 
118 
116 
05 
»l 
116 

1.OOE+00 
2.40 E-04 

-1.49 E-09 
-4.02 E-09 
-8.65 E-08 
-4.01 E-11 
1.68E-08 
-2.80 E-07 
-3.33 E-11 
4.07E-04 
-4.07 E-04 

x=b/A 

1 56E-05 
8 83 E-05 
e.9E-07 

2 69E-05 
0 00067 

2 64 E-06 
2 24 E-05 
14 98439 
0.003726 

\_g sed 
' -sal 

P p a m - c t U - ^ w ) g sed 

cm sed 

~ g f ^ g ' 
m bulk 

m ' 

rrr' bulk m j 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belled Kingfisher - Varied Diet 

February 3, 2012 

f zoo HqG w 1 zooplanhlDn particulateohasefractionof HqO mwatercokimn, layer 1 
f_zoo_HgN_w_1 zooplankton particulale phase fraction of Hgll m water cohpin, layer 1 
f zoo MeHg w 1 zooplankton oarticulale ptiase fraction of MeHq in water coliffnn, layer 1 
f zoo HqO w 2 zooplankton particulate ptiase fractionofHqOin water column, laver2 
f zoo Hgll w 2 zooplankton patticulale phase fraction of Hgll n water column, layer 2 
f zoo MeHg w 2 zooplanktonparticulate ptiase fractionofMeHgin water cohjmn, laver2 

f_phyto_HgO_w_1 phytoplankton parliciJate ptiase fraction of HgO ri water coliann, layer 1 
t phyto Hgll w 1 phytoplanklonoarticulateptiase fraction of Hgll in watercolunn. l a y^ l 
f p h ^ MeHq w 1 phytoplankton oarficulatei^se fraction of MeHg n water column, layer 1 
f_phyto_HgO_w_2 phytoplankton particulate ^lase fraction of HgO in water column, layer 2 
f phyto Hgll w 2 [^lytoplanklonpaniculalet^se fraction of Hgllin water column. Iaver2 
f phyto M ^ g w 2 [^lytoplanklonpaniculalephase fraction of MeHg in water column, Iayer2 

f (Mq HqO w 1 orqanic particulate phase fraction of HqO in water column, layer 1 
f ojq Hqll w I orqanic particulate phase fraction of Hqll in water column, layer 1 
f_org_MeHq w 1 orqanic particulate phase fraction of MeHg in water column, layer 1 
f oiq HqO w 2 orqanic particulate phase fraction of HqO in water column, layer 2 
f orq Hqll w 2 orqanic particulatephasefractimof Hqll in water column, layer2 
f_ong_MeHg_w_2 orqanic particulate phase fractiffli of MeHq in water column, layer 2 

0 00000% 
9.29998% 

22 344)2% 
0.00000% 
000000% 
000000% 

000000% 
74.39982% 
22.34412% 
000000% 
000000% 
0 00000% 

000000% 
12.34651% 
3.70796% 
0.00000% 
8004279% 
8,97637% 

f_aq_HgO sed 
f ag Hqll sed 
f aq MeHq sed 

f sed HgO sed 
f sed Hgll sed 
f_sed_MeHg_sed 

L T.HqO 
L_T.Hgll 
L T.MeHg 

Rate Constants 
kw v.HqO 
kw v.Hgll 
kw_v.MeHg 
kw oxid 1 
kw oxid 2 
kw_ied_1 
kw red 2 
kw meth 1 
kw_meth_2 
kw demeth 1 
kw demeth 2 
kw_ptiolodegrad 1 
kw ptiotodeqrad 2 
kw mer 
kb_oxid 
kb red 
kb methy 
kb_demeth 
kb mer 

aqueous phase traction ol HgO in sediments 
aqueous phase Iractkin of Hqll m sediments 
aqueous phase Itactbn of MeHq in sediments 

particulate phase fraclon of HqO oi sediments 
particulate phase fraclon of Hqll in sediments 
particulate phase fraclon of MeHg in sediments 

Total Load. HqO 
Total Load. Hqll 
Total Load. MeHq 

water cokirrn volatihzatbn loss rata constatt, HqO 
water cohjmn volatikzatmn loss rate constant, Hqll 
water column vdatikzation kiss rate constant, MeHg 
water column ondation rate constant 
water column ondation rate constant 
water column reduction rate constant, layer 2 

r column reduction rate constant, layer 2 
r column methylation rate constant, layer 1 
r column methylation rale constant, layer 2 
r column demethylation rate constant, layer 1 
r column demethylation rate constant, layer 2 
I cr^umn photoreduction rate for layer 1 
r column photoreduction rate for layer 2 
r column mer cleavage demethylation rate constant 

benthic oxidation rate constant 
benthic reduction rate constant 
benthic methylation rate constant 
benthic demethylation rate constant 
benthic mer cleavage demettiytation rate constant 

gfvi 

p u v 
m r i r 
p e r n 
p e r v 
perw 
par)* 
parw 
P«rw 
per)* 
P » l » 
PW*t 
p«Vr 
parw 
p e t v 
perjT 
p a r v 
paryr 
parjT 
perv» 

100.00000% 
0 00041% 
0 02035% 

0.00000% 
99.99959% 
99.97965% 

4.B9E-01 
2,35E+01 
9.36E-01 

134.70 
ODD 
0JG3 

SBtas 
S2S£D 
122£3 
2327 
aoo 
aoo 
OOO 
aoo 
Ml 
0.82 
aoo 
a.0D 
Q.n 
a.w 
0.00 
0.00 

j--iiet 
^dry 

\gHg 

g sed Pp.ruM-") 

tl HqO 
gv_Hgll 
w MeHg 
M HgO 
iv_HglI 
M MeHq 

6 sed 
z sed 
V sed 

TSS 1 
TSS+2 

abiotic settlinq vebcitv 
biotic settlinq velocity 
resuspension velocity 
phytoplankton mortality rate 
mineralization rate 
bunal late 

pore water diffusive volume, HgO 
pore water diffusive vokjme, Hqll 
pore water diffusive voK/ne, MeHq 
pore water diffusion coellicien1,HqO 
pore water diffusion coellicieni, Hqll 
pore water diffusion coefficieni, MeHg 
Sedment Paitcle Density 
sediment porosity 
sediment layer.char mndtK) lengfti 
VcAme of Sediment 

m(yr 
m/yi 
pervr 
peryr 
m/yr-

Effective Partitkin Coefficients for each Ho species and lavw 
K eff HgO 1 Effective K for HgO in layer 1 
K_eff_Hgll_l Effective K for HqO in layer 2 
K eff MeHg 1 Effective K for Hgll in layer 1 
K eff HgO 2 Effective K for Hgll in layer 2 
K..eff..Hgll..2 Effective K for MeHq in layer 1 
K eff MeHg 2 Effective K for MeHq in layer 2 

aata 
n^y 
«>3^^ 

m2hBi: 
m2Aai: 
m2ftec 
q/cm3 

im3/cm3 

m3 

mqfl. 

Ulffl 

lA f l 

4792.628412 
73 

0.003700005 
10,95 
0,01 

0.007620015 

2.59E+0S 
2.59E+05 
2.47E+05 
6.41E-10 
6.41E-10 
6.11E-10 
2 65E+00 

0.83 ^ 
0.03 

13900.95 

1.80 
0.43 

O.OOE+00 
1.58E+07 
5 21E+05 
O.OOE+00 
1 23E+07 
2.32E+05 

4̂.-

{Si „ci,^.,+si^ci,^ 
sL^+si 

CL 

+su>.,ci,^.^sLci 
, ^ ^ . y .+ SL 

+Q0C.1 

.) h - c .) 
TSS 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water Body Mercury Concentrat ions 
Syrtibol Parameter Equation 

O HqO 1 Aq 

C Hgll 1 Aq 

O MeHg_l Aq 

0 HqG 2 Aq 

O Hqll 2 Aq 

0_MeHg_2_Aq 

O HqO pore 

O Hgll Bore 

CMeHgpore 

0 HqT 1 filtered 

C_HgT_2_riltefed 

0 HqT Sed filleted 

C_HgO_1_T 

0 HqN 1 T 

O MeHg 1 T 

C_HgO_2_T 

O Hqll 2 T 

O MeHg 2 T 

0_HqO sefl 

C Hqll 1 sed 

O MeHg 1 sed 

O HgO sed. wet 

O Hgll 1 sed, wel 

O M e H g l s e d , wet 

0 HgT sea,wet 

CHgOsef l , flry weight 

O Hgll 1 sed, dry weight 

0 MeHg 1 sed, dry weight 

C HgT 1 

C HgT 2 

C H g T S e d , dryweight 

La^ r 1 

Layer 2 

Sedments 

Qin 

Oout 

V_1 

V 2 

Z2 

f ag HqO w 1 

f_aq_Hgll_w_1 

f ag MeHg w 1 

f ag HgO w 2 

f_ag_Hgll_w_2 

f ag MeHg w 2 

f_DOC_HgO_w_1 

f DOC HgO w 2 

f DOC Hgll w 1 

f_DOC_Hgll_w_2 

f DOC MeHg w 1 

f DOC r^Hg w 2 

Units 

g/m3 

g/m3 

glm3 

gftn3 

qftn3 

gftn3 

glm3 

qftna 

gftna 

gftn3 

gftn3 

glm3 

glm3 

gftn3 

qf tn3 

g f tn3 

g l m 3 

q f tn3 

g f tn3 

g / tn3 

g f tn3 

g'g 

(fg 

g'g 
m 
Qig 

g ' tn3 

(i/m3 
g'g 

%MeHg 

D.9S% 

0,41% 

0.03%, 

m3'¥r 

m3/vr 

tn3/yr 

m2 

m2/vr 

m3 

ni3 

(%fy)e MeHg_T /Hg_T) 

Bulk Exchange Flow 

Inf low 

Outflow 

Sur face A rea of the Wate r Bof ly 

Exchange rate 

V o l u m e of La>er 1 A w ' z l 

V o l u m e o f L a v e r 2 Aw*z 2 

depBi o t first water layer 

depf f i o f second water layer 

agueous phase f ract ion of HqO in water co l t imn, layer 1 

agueous phase f ract ion of Hgl l in water co lumn, layer 1 

agueous phase f ract ion of MeHq in water co lumn, l a y ^ 1 

agueous phase f ract ion of HqO in water co lumn, layer 2 

agueous phase f ract ion of Hgl l in water co lumn, layer 2 

agueous phase f ract ion of MeHq tn water co lumn, layer 2 

D O C complexed fract ion of HgO in water c o l u m n , layer 1 

D O C complexef l f ract ion o f Hgl l in water c o l u m n , layer 1 

D O C complexef l f ract ion of MeHg in water c o l u m n , layer 1 

D O C complexef l f ract ion of HgO in water c o l u m n , layer 2 

D O C complexef l f ract ion of Hgl l in water c o l u m n , layer 2 

D O C complexef l tracSon o f fyleHg in water c o l u m n , layer 2 

V a l u e 

7.07E-06 

1.36E-06 

2 .40E-07 

1.20E-05 

4 .77E-05 

1.15E-0B 

1.20 E-05 

3.25E-05 

4 .23E-07 

8.67E-0S 

6.09E-05 

4 .50E-05 

7.07 E-OB 

4 .00E-05 

4 .65E-07 

1.20 E-05 

2 .98E-04 

1.26E-06 

9.96E-06 

6.66E+00 

1.72E-03 

3.76E-12 

5.20E-0S 

2 .07E-09 

5.20E-0B 

2.21 E-11 

1.4BE-05 

3.83E-09 

4 .75E-05 

3.11 E-04 

1.4BE-05 

% H g l l 

8 4 . 1 4 % 

9 5 . 7 4 % 

9 9 . 9 7 % 

5,858,941 

6,798,715 

6,798,715 

463 ,365 

9 

848,711 

46 ,337 

1 

0 

100 0 0 0 0 0 % 

• . 58263% 

8 .65526% 

100 0 0 0 0 0 % 

2 .75205% 

15 .26449% 

0 .00000% 

2 . 8 0 9 9 2 % 

4 2 . 9 3 0 1 0 % 

0 .00000% 

13 .27265% 

7 5 . 7 1 1 8 9 % 

C o n e , i n ng /L : a 

7.07 

1.36 

0.24 

12.00 

47 .71 

1.15 

12.00 

32 .53 

0.42 

3.67 

60 .85 

44 .96 

7.07 

39 .98 

0.47 

12.00 

297 .70 

1.26 

9.96 

6,653,535.49 

1,724 97 

0.00 

5.20 

0.00 

5.20 

0.00 

14.78 

0.00 

47 .52 

310 .98 

14.73 

% HgO 

14.83% 

3 .86% 

0 .00% 

at 

Q' = 
B,.A,. 

0.5-(z,+zj 
Q' B J I I I exchange i l ow IL3/T1 

Eguat ions to t Tota l Mercury Concs i t r aUons of g iven spec ies ( l e , total HgO: so t t i e i l + d issdve f l ) 

dq 
'" dt f̂  = 4^U2-y}CH,A'̂ %.;K+H>: .̂r,A<mA-Q'-'̂ ^^^^^^^ 

/:: 
-+(i'r.+^j'/;: 

v^.^-^=4k^.,,,v^].r,^,4w,,^,^.v}r^^^^ ^ . • ^ ' + ( v . + v , ) . / - , 4 

V^.^^f^ = 4k,^,,^-Vj-C^^,^ + [-Q'-kw,,^,^-V^-k^^„-V,.-kw^,,,,,,.-V,-v,^-fX^^^^ 

dC^^ 
~ l*i>./o,isO + r i . i '/oiraHgO +^'iE ' fbui.Hsol'-^'ii'^llsO + • faJ.HsO • A . '^K, c ' l + [kK^•v^•ct,A>^K„•K^•cl 

dt 
-R„ n: A\.+<yr:Ln<-H.i+^h,J-y.. „+[M,..riUcL: 

dcz: 
' ~ [*.->./o5JJfHg + V'iJ • JabaMiHs'^'^'iS ' Jbil^MtHg}' A . ] ' ^MfHg + l^^^^rji' ^icd\ ' ̂ Hg//"' -(I'.+l'J-/.; •A.,-{kb, -kb... 

Q ' = 
E , - , A , 

0.5- z . 
E_̂  = 0.0142-Z^^^ -365(^1 yr where Z rs m e a n total dep lh (i.e., z l + z 2 j 

f r o m Mort imer, citeO i nSchn i x i r , 1996, p g . 57 

for r i \« (s , this wi l l be flifferent (see Schnoor ) 

Ma t r i x A 

G HgO 1 T 

C Hgl l 1 T 

C KfcHg 1 T 

C HgO 2 T 

C Hgl l 2 T 

C MeHg 2 T 

C HgO s e d 

C Hgl l 1 s e d 

C M e H g 1 s e d 

C HgO 1 T 

1 

-4.EOE4-08 

3.60E+OS 

O.OOE+OO 

s.essE-foe 
0.000 E+OO 

• .OOOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

C Hg l l 1 T 

2 

7.9SE-M)7 

-1.09E4-0S 

1.61 E-01 

0.000 E+OO 

2.250 E « i 7 

0.000 E+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+00 

C M e H g 1 T 

3 

4 . 2 2 E H ) 6 

S.3SE-0Z 

-1.90E4-07 

0.000 E+OO 

0.000 E+OO 

7.S23E4-06 

O.OOE+00 

O.OOE+OO 

O.OOE+00 

C HgO 2 T 

4 

5.S6E4-0E 

O.OOE+OO 

O.OOE+OO 

-3.05E+07 

2.44E4-07 

O.OOE+00 

2.S9E4-0S 

O.OOE+OO 

O.OOE+00 

C Hg l l 2 T 

5 

0 OOE+00 

S.86E-f0e 

0 OOE+00 

1.08E-fOe 

-1.21 E+08 

3.15E-01 

0 OOE+00 

0 OOE+00 

O.OOE+OO 

C M e H g 2 T 

E 

O.OOE+OO 

O.OOE+OO 

S.SEEt-OE 

3.eiE4-04 

3.1SE-01 

-I.OOE+O 7 

O.OOE+OO 

O.OOE+OO 

4.15E'Hie 

: HgO 1 se i 

7 

0 OOE+00 

O.OOE+OO 

0 OOE+00 

3.12E+05 

O.OOE+00 

0 OOE+00 

-3.12E+05 

1.00 E+OO 

O.OOE+00 

C Hgl l 1 s e d 

8 

O.OOE+OO 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

5.25E+03 

O.OOE+OO 

O.OOE+OO 

1.00 E+OO 

5.90 E-01 

C M e H g 1 s e d 

9 

O.OOE+00 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+00 

5.30E+03 

O.OOE+OO 

1. OOE+00 

-5.31 E+03 

M a t r i x 

b 

-4.89 E-01 

-e .18E+01 

-1.43 E+OO 

0 OOE+00 

O.OOE+00 

0 OOE+00 

0 OOE+00 

6.66 E+OO 

0 OOE+00 

C HgO 1 T 

C Hg l l 1 T 

C IVIeHg 1 T 

C HgO 2 T 

C Hg l l 2 T 

C I M H g 2 T 

C HgO s e d 

C Hg l l 1 s e d 

C M e H g 1 s e d 

S o l u t i o n 

7.072E-06 

3.998E-05 

4.651 E-07 

1.200E-05 

2 .977E-04 

1.260E-06 

9 .960E-06 

6.659E+O0 

1.725E-03 

Inyerted Matrix 

-5.19 E-09 

-1.73 E-08 

-2.89 E-16 

-1.129 E-09 

-3 .441 E-09 

^ . 5 8 2 E-18 

-3.37 E-10 

9.37 E-10 

-Z.54E-13 

-3.83E-09 

-2.21 E-08 

-3.88 E-16 

-S.955E-10 

-4.275E-09 

-6 .435E-16 

-7.43E-10 

7 4 4 E - 1 0 

-4 .24E-13 

-1.82 E-09 

-5.89 E-09 

-8.71 E-08 

-4 .014E-10 

2.580 E-09 

-1.111 E-07 

-3.33 E-10 

S.68E-05 

-8.68 E-05 

-1.16E-09 

-4.25E-09 

1.16E-15 

-3.36E-08 

-7.53 E-09 

3.87 E-15 

-2.79 E-08 

2.79 E-08 

6.12 E-12 

-1.95E-10 

-1.10 E-09 

-2.3 3 E-16 

-3>t2E-10 

-8.51 E-09 

-7.24E-16 

-2.84E-10 

2.84E-10 

-5.34E-13 

-1.6GE-09 

-5.11 E-09 

-e.65E-08 

-3.7eE-10 

8.43 E-09 

-2.80E-07 

-3.14E-10 

2.18E-04 

-2 .19E-04 

-1.16E-09 

-4.23 E-09 

1.65 E-13 

-3.36E-08 

-7.39 E-09 

5.33E-13 

-3 .23E-06 

3.23 E-06 

7.76E-10 

1.03E-06 

5.80 E-06 

5.11 E-08 

1.73 E-06 

4.47 E-05 

1.65E-07 

1.49 E-06 

1. OOE+00 

2.40E-04 

-1.49E-09 

-4.02E-09 

-8.65E-08 

-4.01 E-11 

1.68 E-08 

-2.80E-07 

-3.33E-11 

4 .07E-04 

-4.a7E-04 

x=tyA 

7.1 E-06 

4 E-05 

4.7 E-07 

1.2 E-05 

0.0003 

1.3E-06 

1E-05 

6.65854 

0 .00172 

Target C sed, wel 6 .660270428 g/g 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

f_abio_HgO_w_1 
f abio Hgll w 1 
f abio MeHg w 1 
f_abio_HgO_w_2 
f abio Hgll w 2 
f abio MeHg w 2 

f zoo HgO w 1 
f zoo Hgll w 1 
f z o o M e H g w l 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_MeHg_w_2 

f phyto HgO w 1 
f_phyto_Hgll_w_1 
f phyto MeHg w 1 
f phyto HgO w 2 
f_phyto_Hgll_w_2 
f phyto MeHg w 2 

f o i g H g O w l 
f org Hgll w 1 
f org fjIeHg w 1 
f o r g H g O w 2 
f org Hgll w 2 
f org MeHg w 2 

f ag HgO sefl 
f_ag_Hgll_sefl 
f ag MeHg sefl 

f s e f l HgO sed 
f sefl Hgll sed 
f sefl MeHg sefl 

L T.HgO 
L T,Hgll 
L_T,MeHg 

Rate Constants 
kwy.HgO 
kw v.Hgll 
kw v.MeHg 
k w o n d l 
kw oad 2 
kw red 1 
kw fed_2 
kw meth 1 
kw meth 2 
kw demetti_l 
kw demetii 2 
kw photodegrafl 1 
kw_photodegrafl_2 
kw met 
kb oxtfl 
kb_red 
kb methy 
kb demetl! 
kb met 

abtotic particulate ptiase fraclion of HgO in water column, layer 1 
abtotic particulate ptiase fraction of Hgll in water cplumn, layer 1 
abiotic particulate ptiase fraclion of MeHg in water column, layer 1 
at>iotic particulate ptiase fraclion of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 2 
abiotic particulate phase fractipn Pf MeHg in water column, layer 2 

zooplanktpn particulate phase fraction of HgO in water column, layer 1 
zooplanlitpn particulate phase fraclion of Hgll in water column, layer 1 
zooplanlitpn particulate phase fraclran of MeHg In water column, layer 1 
zooplanktpn particulate phase fraction of HgO In water column, layer 2 
zooplanKtPn particulate phase fraction of Hgll in water column, layer 2 
zooplanl(tPn particulate phase fraction of MeHg in water column, layer 2 

phytpplankton particulate phase fraction of HgO in water column, layer 1 
phytpplankton particulate phase fraction of Hgll in water column, layer 1 
phytpplankton particulate phase fraction of MeHg in water column, layer 1 
phytpplankton particulate phase fraction of HgO in water column, layer 2 
phytpplankton particulate phase fraction of Hgll in water column, layer 2 
phytpplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate pliase ftactipn Pf HgO in water column, layer 1 
raganlc particulate pliase fractipn Pf Hgll in water column, layer 1 
organic particulate phase fractipn Pf MeHg in water column, layer 1 
organic particulate phase fractipn Pf HgO in water column, layer 2 
organic particuiate phase fraction of Hgll in water column, layer 2 
organic particulate pliase fractipn Pf MeHg in water column, layer 2 

agueous phase fraction of HgO in sediments 
agueous phase fraction of Hgll in sediments 
agueous phase fractkin of MeHg in sediments 

partculate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sefliments 
particulate phase fraction of MeHg in sefliments 

Total Lpad, HgO 
Total Load, Hgll 
Total Load, fyleHg 

water column volaeiizafion loss rate c 
water column volatilization loss tale c 
water column volatilization loss tale c 
water column OMflatkin rate constant 
water column oaflatkm rate constant 
water column refludran rate constant 
water column refludran rate constant 
water column metliylalion rate constr 
water column mettiylation rate constr 
water column demethylatton rate CMI 
water column demethylatton rate con 
water cdumn phoiotefluclton rale for 
water cdumn phoiotefluclton rale for 
water column mer cleavage demeltn 
Benlhic oxMation rate constant 
Benlhic redurtion rate constant 
Benlhic methylaton tale constant 
lienlhic demethylation rate constant 
iienlhlciner cleavage demethylation 

g'yr 

9 ^ 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.00000% 
0.56114% 
0.01844% 
0.00000% 
3.93251% 
0.04824% 

0.00000% 
9.29998% 

22.34412% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
74.39932% 
22.34412% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
12.34651% 
3.70796% 
0.00000% 

80.04279% 
8.97537% 

100 00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97965% 

4.89E-01 
2.35E+01 
9.36E-01 

134.70 
0.00 
0.63 

554.95 
525.60 
122.63 
23.27 
0.00 
O.DO 
O.DO 
O-DO 
6-51 
0.82 
O-DO 
O.DO 
O-DO 
O-DO 
O.DO 
O.DO 

g sed 

^ilialk 
" " a d 

Pp^^clsV--^^) g sed 

cm' sed 

' g H g ' 

rr? bulk 

" m' " 

n? bulk m 

v s A 
V SB 
V ts 
k moit 
V min 
V bur 

R sw HgO 
R sw Hgll 
R s w M e H g 
E sw HgO 
E sw Hgll 
E s w M e H g 
rho s 
e_sefl 
zse f l 

V sefl 

TSS_1 
TSS+2 

abiotic settling velocity 
Biotic settling \«lodty 
resuspension velocity 
phytoplankton moitality rate 
mineralization rate 
Burial rate 

pore water flifHisn« volume, HgO 
pore water fliffusn« volume, Hgll 
pore water fliffusi\« volume, lileHg 
pore water fliffusion coefficient,HgO 
pore water fliflusion coeffldent Hgll 
pore water fliffusion coeffldent, MeHt 
Sediment Particle Density 
sediment porosity 
sefliment layer.char mixing length 
Volume of Sediment Aw"z sed 

rmyr 
m/vr 
mV 

peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.003700005 
10.95 

0.01 
0.007620015 

2.59E+05 
2.59E+05 
2.47E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 

2.65 
0.83 
0 03 

13900.95 

1 80 

Effective Pattitton GoeffKients for each Hg species and layer 
K_efI_HgO_1 
K eft Hgll 1 
K eft MeHg 1 
K_efi_HgO_2 
K etf Hgll 2 
K eff MeHg 2 

Effective K for HgO in layer 1 
Effective KforHgll in layer 1 
Effective K for MeHq in layer 1 
Effective KforHgO in layer 2 
Effective Kfor Hgll in layer 2 
Effective K for MeHg in layer 2 

Ukg 
UKg 
l A g 
U l ^ 
l A g 

O.OOE+OO 
1.58E+07 
5.21 E+0 5 
O.OOE+OO 
1.23E+07 
2.32E+05 

^^,-

(5„ t̂„C„. + si,fi,^,, + s'^,^i^^ + si,ci, 

sLo+si,s+sii„,^+s'^o 
^ d i i s j + ^ D O C J 

,.) 
TSS 

^f iband . i 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i ~ ^ ^ R I J ~ ^ ^ R W 4 + Z„„ . +Z„.... +Z. . +Z^. +Z 'RR,i ' R U J R J ' E J 'Diff J 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

L 'Dep.1 1̂  dry.i D. : J ' A, 

Equation 
Flux*Area 
Flux*Area 
Flux*Area 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

Units 
g/yr 
g/yr 
g/yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

Value 
O.OOE+00 

8.96 
0.175429989 

0 
19.34 

0.3786 

fe i and t5ry Oepos i l i on 
D_dry,HgO Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

D = C mP 
p r e a p . : 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.2286 

0 

0.15 

User 
User 
User 

User 
User 
User 

1.5% wet 
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Operable Unit 2, Mcintosh, Alabama 

Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

^ R I J ~ Y^drvJ ' ^ ^ w e t , i • ^ C J ^ ^ L I 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^HWd - V^drvJ ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

^RR,i ~ V^dry,i "*" ^ w e t . y i C R • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^RUJ ~ V^dryJ "*" ^weld • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

- ^ C W J ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 
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Operable Unit 2, Mcintosh, Alabama 

Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

"Soil Erosion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U , i "*" ^ C W , i 

V . 

Value 
0.00 
13.47 
0.75 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

^^^^^H 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 
0.82 
0.00 
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Operable Unit 2, Mcintosh, Alabama 

Gaseous Diffusion Loading 
Symbol Parameter 
LDiff.HgO Gaseous Diffusion Loafling, HgO 
L_Diff,Hgll Gaseous Diffuaon Loafling, Hgl! 
L Diff,MeHg Gaseous Difluaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgl!,T 
K v.MeHg.T 
Ttieta 
H,HgO 
H.Hqll 
H,MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hqll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, ad| for T 
overall transfer rate, Hgll, adj forT 
overall transfer rate, luieHg, adj for T 
T cotrection factor 
Heniy's Law Constant, HgO 
Menu's Law Constant, Hgll 
Henry's Law Constant, MeHg 
Universal Gas Constant 
water tiofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate, HgO 
K v.Hgll overall transfer rate, Hgll 
Kv.MeHg overall transfer rate, IvIeHg 
KL.HgO hguid pdase transfer coefficient, HgO 
KL.Hgl l llguld ptiase transfer coefficient, Hgl I 
KL.MeHg liguid pliase transfer coefficient, MeHg 
K G , HgO gas pdase transfer coefficient, HgO 
K G, Hgll gas pdase transfer coeff cient, Hgll 
K G , MeHg gas ptiase transfer coefficient. MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Units 
g'yr 
g'yr 
g/yr 

ug/ni3 
uq/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atm-m3/mole-K 
Kelvin 

Value 
4 a9E-Q1 
8 24E-01 
7.53E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69 E-02 
1.03E+01 

1026 
7 10E-03 
7.10E-10 
4 70 E-07 
8.21 E-05 
302.54 

Equation 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70 E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M M Morel. 1994. The t)iogeochemical cycling of elemental mercury: Antliropogenic Influences Geocdimica et Cosmocdiniica AcL 58(15): 3191-191 £ 
states tdat the atmosphere das an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
add that 98% of this is HgO 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K_L,Hgll 
K_L,MeHg 
Scw.HgO 
Sc_w,Hgll 
Sc w.MeHg 
Tw 
|1W 

Parameter 
liguid pdase tradsfer coefficient,HgO 
liguid pdase tradsfer coefficient, Hgl I 
liguid pdase tradsfer coefficient,MeHg 
Schmidt number for water, HgO 
SWimtdt number for water, Hgll 
Schmidt number for water, MeHg 
Temperature of reference water (T=20) 
viscosity of water 

m/yr 
m/yr 
m/yr 

--
_ C 

g/cm-s 

1.89E+02 
1.89E+02 
1.83E-^02 
2.98E+03 
2.98E+03 
3.12E+03 

20 
0.019049 

Calculated for T = 20 C (293.15 K) 

5b „ ; = 

i°g (-".)= 

rî ^ 
Pw-D^,, 

1301 

998.333 4-8.155(7;,-20)-f 0.00585(7;-20)' 
-3.0233 

Gas transfer coefficient, K_G,i 
Symbol 
K G, HqO 
K G, Hgll 
K G, MeHg 
Sc a, HgO 
Sc a.Hgll 
Sca.MeHg 

Parameter 
gas pdase tmdsfer coefficient, HgO 
gas pdase tradsfer coefficient, Hgll 
gas pdase tradsfer coefficient, MeHg 
Schmidt number for air, HgO 
Schmidt number for air, Hgll 
Schmidt number for air, MeHg 

Parameters usefl in calculations of transfer coefficients 
u 
Cfl 
W 
pa 
pw 
k 
A3 
va 
Ta 

sdear velocity 
flraq coefficient 
wind velocity, 10 m abovewatersurface 
flensityot air 
flensity of water 
von Karman's constant 
VISCOUS subl ayer tiiickness 
flynamic viscoaty of air 
air temperature 

Equation 

u=sgrt(Cdl-W 

m/yr 
m/yr 
m/yr 

-— 
-

m/s 

-m/s 
g/cm3 
g/cm3 

cm2/sec 
C 

5.94E-1-05 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+(10 

0.198997 
0.0011 

6 
1.20E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 kg/mS at20 C li lwevranlto cdanqewilh T, well need formula] 

v„=(l.32-l-0.009»r„)il0-'| 
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Operable Unit 2, Mcintosh, Alabama 

Divalent Mercury Speciation 
Predominant Mercury Species Present 

alphas 

1 1 ++ 

Hg 
HgCl2 

Hg(OH)2 

Hg(S04)2 
HgS 

CI" 

so/" 
ŝ -
OH 

pH 

logK 

--
13.2 

21.8 

1.34 

-53 

Moles/L 

Moles/L 

Moles/L 

Moles/L 

-

Concentrations 

CI" 

so/" 
ŝ -

mg/L 

mg/L 

mg/L 

layer 1 

7.94E-09 
9.02E-06 

1.OOE+00 

9.05E-15 

2.48E-75 

layer 1 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

7.15 

layer 1 

0.3 

5.0E-03 

1.0E-09 

layer 2 

7.94E-09 
9.02E-06 

1.OOE+00 

9.05E-15 

2.48E-75 

layer 2 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

7.15 

layer 2 

0.3 

5.0E-03 

1 .OE-09 

Sediment 

7.94E-09 
9.02E-06 

1.OOE+00 

9.05E-15 

2.48E-75 

Sediment 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

7.15 

Sediment 

0.3 

5.0E-03 

1 .OE-09 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Belted Kingfisher - Varied Diet 

February 3, 2012 

[^^^1 = «oC,,^++ 

1 
"-0 -

[cr 

^ 1 = ^HgCli^^ J Cto 

^ 2 = ^ Hgi OH), 

- ^ ^ H ^ O H l 

OH-

' ^ 3 = ^ I ^ S O ^ [ ^ ^ 4 ~ . 

^ 4 ~ ^ I ^ S s'-

2 

a, 

^ 0 

X Q 

OH- A K sô - ^ ^ H g S s'-] 

Assumption 

Cl"= Total Chloride 

S04^ = Total Sulfate 

S'̂ " = Total Sulfide 

Molecular Weights 

CI" 

so/" 
ŝ -

amu 

amu 

amu 

35.45 

96.056 

32.06 

35.45 

96.056 

32.06 

35.45 

96.056 

32.06 
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Operable Unit 2, Mcintosh, Alabama 

Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_l^90_w_1 
f_aq_HgO_w_2 
f_aq_ngii_w_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zoopiankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particuiate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-iiving (dead) particles. Layer 1 
Concentration of non-iiving (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100.00000% 
100.00000% 

0.58263% 
2.75205% 
8.65526% 

15.26449% 

0.00000% 
0.00000% 
2.80992% 

13.27265% 
42.93010% 
75.71189% 

0.00000% 
0.00000% 
0.56114% 
3.93251% 
0.01844% 
0.04824% 

0.00000% 
0.00000% 
9.29998% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

74.39982% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

12.34651% 
80.04279% 

3.70796% 
8.97537% 

100.00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97965% 

1 from 'Solids Balance' 
0.5 

0 
0 

0.13 
0.20 
0.17 
0.23 

84,224.58 
1,430.88 

16 
16 

J aa.i ' aq,i 1 -1-1 (T^fjT'^^ 9 [ jT"? C 1 f^a? C [ V^g ^ , p- (̂ I 
I T l U \J^aj)jg, i^abio ' ^ ^ b i o z o a i '^biqzoo'^ ^ b i o p h y t d '^biqphyto^ ^ b i o d e a t l i ^biadead'^ ^ D O Q "^DOCJ 

Jabiqi 
Kbit^-^abio^^ 

14-1 rr l̂ĵ "^ ^ -i-v"̂  V -t-r"^ V -i-v"^ v j - r ^ 
i T l u \ ^ i , } , i g i ' ^ a b i o ^ ^ b i o _ : o q i ' "^bimoo^ '^bio_pkyid ' '^binpkytP' ' ^ b i o j e a d i ' '^biadead'^ ' ^ D O Q '"^DO 

= K aq 

JDOQ 
'^DOQ'^DOC'*-^ 

1 4-1 (T h r ' ' ^ V 4 - ^ " ^ K 4- JT"^ V 4- jf"^ K 4 - V V 
i T i U \iS.^jj-^ ' ' ^ab io"^^bio_zoa i ' ' ^b iqzoo '^^b io_phyt0 ''^biqphyto'^ ^bio_deadi ' '^biqdead'^ ^ D O Q ' "^DO 

- 6 JTWJ' 

J zoo A zoo A zoo J aa A 

-6 r w j 

J phyto,i phytoj phyto J arpi 

J oyg,i org,i org J aq,i 

6 sed /•sed 

J aq,i -̂  l y s e d c i s e d i f\—6 , j y s e d c i s e a i A 

sed abw, i abio.i 
sed 1 A—6 

bfo dead. i ' ^ bio dead. i 

•sed 

/
^sea 1 rsea 

sed J J aqJ 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Units 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7.182,936 
15,887 

0 
127,696,640 

2,581,565 
0 

31,924,160 
5,163,130 

0 
127,696,640 

2,581,565 
0 

301,427 
310,000 

assumed to be 0.25' phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Solids Balance 

Sbio_phyto,1 
Sbiozoo.l 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbiodead, 1 
Sbio_dead,2 
Sabio, sed 
S_bio_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
SymboE 
A_w 
A_c 
QJn 
Q_oul 
Sabioin 
Sbiophyto.in 
Sbiozoo.in 
Sbio_phyto,1 
S bio,zoo, 1 
Sbio_phyto,2 
Sbio,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k m o r t i 
k_mort_2 
v_sA 
v_sB 
v r s 
kmort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surtace Area of Water Body 
Surface Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+04 
1.43E+03 
a57E+D4 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^^^^^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
interfacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
burial velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
4.63E-^05 
6.48E+05 
6.80E+06 
6 80E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
0.S3 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 

912 5 
0.007620015 

0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.80 
0.43 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

|]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matnx A 

S abio.i 
S abio,2 

S bio dead.i 
S bio dead,2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
Z23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E+06 
-2.23E+09 

0 
0 

2.22E+09 
0 

S bio dead.i 
3 

0 
0 

3.48E+07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5.86E+06 
-3.97E+07 

0 
3.38E+07 

S a bio, sed 
5 

0 
1714.45282 

0 
0 

-5.25E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71E+03 
0 

-5.38E+03 

b 
2.99E 

0 
7.10E 

0 
0 
0 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 
S abio,sed 

S bio dead,sed 

Matrix 
1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+D4 
1.43E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

x=b/A 

5.72E-13 0 0.134084 
-2.2E-10 0 0.198936 

0 1.51E-09 0.165948 
0 -8.94E-09 0.227765 

-2.82E-04 0 84224.58 
0 -2.42E-04 1430.879 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R » K » L S » C * 

L^=S,^-A[kg/m'/yr 

S , ,=1 .26 .V-

"o.224 ^^^"^ 1 
tons/acre 

p ' -^12^2 

0 . 5 - ( z , + z i ) 

q W 
'^BIO_zoo,1 

c W 
^B10_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
^^810,2 

q W 
^ABI0 ,2 

death/production 

settling fresuspension 

SSED 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"A'^BIO_zoo,in 

state, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distributions. 
Sands should not be included in the distribution, because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

Silt 

Clay 

y '^w_deadl _ , c,w _ y _ J cw 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ A-V • 4 • ' \ ' ^^ 

V 
dS. ised 

• sed i s ed 
sed - ^ s A A v " ^ a h i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, et al, 1985, settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, et al., 1985, range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water column Abiotic Methylation of Hgll => MeHg' 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_3P_Hgll_w_1 
f_aq_Hgii_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_meth_1 
k meth 2 

Parameter Equation Units 
abiotic methylation in layer 1 per day 
abiotic* methylation in layer 2 per day 
abiotic methylation in layer 1 per yr 
abiotic* methylation in layer 2 per yr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 per yr 
abiotic* methylation in layer 2 per yr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00583 
0.02752 
0.02810 
0.13273 
2.47E-07 
6.81 E-06 

Notes 

if anoxic: 

= k.. ^ faq 
J Hgn 

k_ = k^ \ J I ^ I ^ J I ^ I 1 

Notes 
1 IVIercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

Pediment Biotic Methylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter Equation 
biotic methylation in sediments 
biotic methylation in sediments 

Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19{9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

Water column Demethylation of MeHq => Hqll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 

peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 

biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 per yr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
5.83E-03 
2.75E-02 
2.81 E-02 
1.33E-01 
1.44E-07 
6.81 E-06 

Notes 

k = k Tf. I ^ B 
fDOC 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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fipriimpnt Riot ir . npmPthv la t i on n f M P H H => Hnl 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

^ ^ 

Units 
per day 
peryr 

^ ^ ^ 

Value 
2.32727E-07 
8.49455E-05 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

Notes 
1 2 

February 3, 2012 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw_basered 
kw_basered_sed 
atpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(OH)2 to Hgll, layer 1 
ratio of Hg(OH)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

— 
— 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+OO 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

fhoto-Degradatlon (MeHg -> Hgl 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
1.78E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W. 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR 

. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

PAR = E/m2-day 
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f hoto-RedqfiUflyjLUgli -> HgO) 
k_photo_vis, study 
k_photo_UV-B, study 
k_photored uct_base_vi s 
k_photored uct_base_vi s 

rate for vis = 21 W/m2 
rate for UV-B = 0.4 W/m2 
base photoreduction rate constant, vis 
base photoreduction rate constant, vis 

per hr 
per hr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

1 1 
1 1.2 

calculated for comparison to input 

February 3, 2012 

k = k ^ E 
photored _ i pholoied _base 

kjDhotored uct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photored uct_a vg_2, vis 
k_photoreduct_avg_1,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/-0.2 per hr. For vis only, k = 1.0+/-0.1 per hour. Assume, k = 1.2 +/-0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
kjDhotooxi d_base 
k_oxid 
kjDhotooxi d_avg_1 
k_photooxi d_avg_2 
k_photooxi d_avg_1 
k_photooxi d_avg_2 

Notes 

-> Hgll) 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25 +/- 0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k photo base = 
0.25hr -1 

l.lSuE mVs 
k _ photo _ oxid =k_ photo _ base • IJVB 
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I i n h t l n t P n « ; i t v 

Symbol 

z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

ri UV-B extinction coefficient (layer UV light extinction = f(DOC) 
ri UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

let Reduction (HgO -> Hgll): Photo-Reduction plus Biotic Reduction, 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 

76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E-49 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

Notes 

February 3, 2012 

E - ^ JE.e- '^ 'dx- ^ ^' 
X2 - X^ ^̂  X2 - X ^ K 

i T .VT t / i i 

-^-K^. - e - ^ ^ ' ' ] 

F 
-'2 

VuV-B^ r i v — dx = 
1 £, 0,UV-B 

k 
p ^UV-B-h _ p ^UV-B^2 

T]^_,= 0.441 S*(D0CJ UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scully, Nt\/I, Lean, DRS. Arch. Hydrobiol. Belli. 1994. 43,135. 

Notes 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Location 
East 
West 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Date 
2/15/2006 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

Olin Site Specific 1/18/2010 
Application of SERAFM 

Changes 
Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (EBO) was fixed to go to K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 

In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell 03 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

Spreadsheet-based Ecological Risk Assessment for the Fate of Mercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007 

February 3, 2012 

Watershed Location (East or V\ est) ^ ^ 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

II 
II 

% with Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Con 

Total Mercury Cone 
Contaminated Sediment 

Known Mercury in Contami 

^ V 

1 

F 

Value 
East 

647,500 
2.1% 
53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7.15 
29.39 
29.39 
19.9 
152.4 

^ H 

^ 

16 
16 

b 

centrations 
HgO 
Hgll 

MeHg 

Bntration in 
dryweight 

nated Soils 
Cs.HgO ^^* Cs,Hg!l 

Cs.MeHg 

0 
Eutrophic 

0 
5.64E-06 

7.33E-08 

33.27 

^^^^^^^ 

^^1 

^^* 1.129080624 
4.13E-03 

Units 

m2 

-
-
-
-

m2 
m 
m 

-
yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
RCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll 
MeHg 

Kd bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

MeHq Filterec 
HgT Filtered 
MeHg Unfilte 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ H 
7,182,936 

15,887 

127,696,640 
2,581,565 

301,427 
310,000 

PCT ERROR 
3.46 

-61.23 
-0.92 

-59.26 
-29.48965936 

Epilimnion 

Epilimnion 

Hypolimnion 

^^^^^^^1 ^^^^^^1 

'^^^^^^H 
^ ^ ^ M 
^ ^ ^ ^ M 
1 
CLEANUP 
10.65 

31.2197083 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

[ HgO Unfiltered 
[ Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 

1 MeHg porewater 
% HgT porewater 

^HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

15.61 
2.99 
0.46 
19.07 

15.61 
88.25 
0.89 

104.75 

26.93 
107.30 
2.40 

136.63 

26.93 
669.61 

2.64 
699.18 

26.93 
73.21 
0.91 

101.06 

0.00 
33.26 

0.00827 
33.27 

0.42 
0.91 

2.41 
Little Blue Heron 

10.65 
K 4.80 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

^ ^ ^ 7 5 2 5 

^ H f l i n d 

^ r 0.88225 
^ 42.67625 

^ " 0.00422 • 
. j ^ 33.27 . 

Note: 8 

Absolute Error 

-15.61 
-2.99 
0.02 

-11.68 

-15.61 
-88.25 
-0.01 
-62.08 

-26.93 
-107.30 

-2.40 
-136.63 

-26.93 
-669.61 

-2.64 
-699.18 

-26.93 
-73.21 
-0.91 

-101.06 

0.00 
-33.26 
0.00 
0.00 

-0.42 
-0.91 

Relative 
Error 

-100 
-100 

3.4600979 
-61.23396 

-100 
-100 

-0.923906 
-59.26087 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-48.97966 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.09 
0.07 
0.63 

0.47 
2.69 
0.14 
3.30 

0.46 
1.65 
0.18 
2.29 

0.46 
10.31 
0.20 
10.96 

0.46 
1.10 
0.04 
1.60 

0.00 
0.27 
0.00 

0.499 

0.064 
0.140 

0.37 
Little Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
Lig/g 

Ljg/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

5.16 
0.99 
0.19 
6.34 

5.16 
29.18 
0.37 
34.71 

8.66 
34.36 
0.87 

43:89 

8.66 
214.44 

0.95 
224.05 

8.656 
23.427 
0.313 

32.396 

0.00 
10.64 
0.00 
10.65 

0.17 
0.38 

1.00 
Little Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Biotic Reduction 
Photo-Degradation (MeHg ~> HgO) 
Photo-Reduction (Hgll - > HgO) Visible Light 
Photo-Reduction (Hgll - > HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

Human and Wildlife Exposure Risk Results 

February 3, 2012 

Notes 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

Value 
1.16E-07 
1.16E-06 
1.16E-07 
1.16E-08 
1.16E-07 
2.33E-07 

0.03 
0.002 
0.03 

28.25 
58.85 
1.44 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.1 

per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

ratio Sed 
Meth/demeth 

50.00% 
Wildlife 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H 

Human 
Man 
Woman 
Adult 
Child 

Hazard Quotient | 
Contaminated Background 

1.07 
0.00 
2.41 
0.98 
0.00 

^ ^ ^ ^ ^ ^ ^ M 

u.ua 

0.16 
0.00 
0.37 
0.15 
0.00 

^ ^ ^ ^ ^ ^ ^ M 
u . u u — ' 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

for Proposed 
Target-Level 

0.45 
0.00 
1.00 
0.41 
0.00 

^^^^^^^H 
^ ^ ^ f f o ^ ^ B 

• 0.00 • 
0.00 
0.00 
0.00 • 
0.00 1 

X 

Hi 
2.41 
0.37 

Sed_HgT 
33.27 
0.50 

m = 16.077 
b= -5.431 

Sed_HgT 10.646 

for HI = 1 

Indicates an exceedence of Hl=1 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of RCo. If RCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Hror = Obsei-ved - Predicted 

Relative EITOL = 
Observed - Predicted 

Observed 
'100% 

Site-Specific User Input 
Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

30 • 

^ 25 • 

^ I E 

•g ID • 
m 

5 • 

0 • 

SedHgTvs HI of Most Sensitive Indictor 

y = U.lKJ2(ix-U.l)l)l» * 
^ r 

^ r 
y ^ 

y ^ 
^^ ^ ^ 

j / " ^ 

^^ ^ ^ 
0 1 2 3 

HI 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrat ions in Fish and Wildl i fe and Hazard Quot ients 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Little Blue Heron 

February 3, 2012 

Scenario 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Contaminated 
Sediment 

I 0.46 

Uncontaminated 
Sediment 

0.07 

Target 

0.191 ng/L 

0.09 
0.08 
0.08 
0.42 
0.91 
0.50 
0.09 
0.08 

0.01 
0.01 
0.01 
0.06 
0.14 
0.08 
0.01 
0.01 

0.04 
0.03 
0.03 
0.17 
0.38 
0.21 
0.04 
0.03 

ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 

wet weight 
wet weight 
wet weight 
wet weight 
wet weight 
wet weight 
wet weight 
wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

Body-Weight 
Total Dose = V '̂ ^Diet î .̂ .̂̂  • Potential Dose. + [drinking rate • [Hg\ HQ = 

Total Dose 

TRV or SfD 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pled-blll Grebe 
Kingfisher 
Wood Duck 
All igator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ . . . ^ , „ 
weight] [kgwetweight /d] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of 
Percent of Diet Percent of Diet Diet from 

from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : 

and Plants Insects Crayfish or 
Frogs 

-

0% 100% 0% 

0% 0% 15% 

0% 0% 35% 

0% 0% 0% 

0% 25% 0% 

0% 60% 20% 

0% 0% 0% 

75% 25% 0% 

0% 0% 35% 

Percent of 
Diet from 
Trophic 
Level 3 : 

Fish 

" 

0% 

75% 

5% 

0% 

75% 

20% 

0% 

0% 

17% 

Percent of „ ^ , 
„ . ^ , Percent of 
Diet from „ . ^ , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

_. , sources 
Fish 

" 

0% 0% 

10% 0% 

60% 0% 

0% 100% 

0% 0% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

18 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

39 

0 

0 

0 

8 

19 

0 

5 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

1 

4 

0 

0 

7 

0 

0 

0 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 
0 

31 

3 

0 

136 

34 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg wet 
weight/d 

0 

9 

74 

0 

0 

0 

0 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
39 

41 

81 

0 

144 

59 

0 

23 

^ 1 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

^ ^ 

HQ (Total 
Dose / TRV) 

0.51 

0.55 

1.07 

0.00 

2.41 

0.98 

0.00 

0.38 

0.00 

RfD 1 
0.01 

0.01 

0.01 

0.01 

0.01 

Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journal of Toxicology and Environmental Health, Part B. 2:325-255. 
TRV values from Nichols, etal. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 

TRV 

Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1- 10 {.74 L/d) and 11-19 (0.97 L/d). 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

exposed to the contamination and are of troph 

0.00 

0.00 

0.00 

0.00 

0.00 

c level 4. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 

1.67E+05 

1.80E+05 
9.14E+05 

1.99E+06 

1.08E+06 

1.87E+05 

75th 

9.20E+06 

95th 

1.40E+07 

BAF --

ug 

kg 
ug 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.011 

0.006 

0.007 

0.003 

0.033 

0.005 

0.008 

0.005 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.72 

0.00 

conditions 

Potential 
Dose from 

Trophic Level 
2: 

Zooplankton 

ug Hg/kg wet 
weight/d 

5.91 

0.00 

0.00 

0.00 

1.27 

2.84 

0.00 

0.80 

0.00 

Condition of Site under only atmospheric loading | 

Potential Dose 

from Trophic 
Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.19 

0.60 

0.00 

0.00 

1.02 

0.00 

0.00 

0.07 

Potential 

Dose from 
Trophic 
Level 3 

ug Hg/kg 
wetweight/d 

0.00 

4.78 

0.43 

0.00 

20.86 

5.18 

0.00 

0.00 

0.17 

Potential 

Dose from 
Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

1.39 

11.32 

0.00 

0.00 

0.00 

0.00 

0.00 

1.07 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
6 

6 

12 

0 

22 

9 

0 

4 

1 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

-

0.08 

0.08 

0.16 

0.00 

0.37 

0.15 

0.00 

0.06 

0.00 

RfD 1 
0.001 

0.002 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.031 

0.016 

0.019 

0.009 

0.090 

0.014 

0.022 

0.013 

0.000 

Potential 
Potential Dose from 

Dose from Trophic 
Trophic Level 2: 
Level 1 Zooplankt 

on 

ug Hg / kg ug Hg/kg 
wet wet 

weight/ d weight/d 
0.00 16.02 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 3.44 

0.00 7.70 

0.00 0.00 

7.37 2.17 

0.00 0.00 

Potential 
Dose from 

Trophic 
Level 2: 

ug Hg/kg 
wet 

weight/d 
0.00 

0.51 

1.62 

0.00 

0.00 

2.77 

0.00 

0.00 

0.19 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

12.96 

1.17 

0.00 

56.56 

14.05 

0.00 

0.00 

0.47 

ug Hg/kg 
wet 

weight/d 
0.00 

3.76 

30.69 

0.00 

0.00 

0.00 

0.00 

0.00 

2.91 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
16 

17 

33 

0 

60 

25 

0 

10 

4 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

~ 

0.21 

0.23 

0.45 

0.00 

1.00 

0.41 

0.00 

0.16 

0.00 

RfD 1 
0.003 

0.004 

0.004 

0.004 

0.004 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ * 
Symbol 
Aw 
z_1 
z_2 
Vw_1 
Vw_2 
e 
Qin 
Qout 
Cin_HgO 
Cin_Hgll 
Cin_MeHg 
P 
E 
D0C_1 
D0C_2 
DOC_Sed 
TOC_Sed 
Trophic Level 

pH 1 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow IVIeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/mS 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mg/L 

g org C/m2 

1 

1 
• 
r 1 1 

Value 
4.63E+05 
1.40E+Q0 
1.00E-01 
6.49E+05 
4.63E+04 

0 
6.80E+06 
6.80E+06 

0 
0.00000564 
7.332E-08 

152.4 
100 
16 
16 
10 

7.76 

^^^^^H 
" f 1'5" " 

7.15 
7.15 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently 
Link 
Link 

currently 
currently 

Comp 

Link 
Link 
Link 

used 

used 
used 

Q = 
V 
0 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,Hg0 soil runoff rate constant, HgO 
ks_R0,Hgll soil runoff rate constant, Hgll 
ks_R0,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,fVleHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastern or Western 
Flag for Part of Cour Eastern (1) or Western (2) 

u avg wind speed 10 m above water surface 

R_lmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetiands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

Units 
m2 

~ 
~ 
~ 
~ 
~ 

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

Value 
647,500 

1 2% 
• 53% 
1 13% 
1 16% 
I 16% 
1 13,598 

345,118 
86,118 

H 101,010 
B 101,658 

0.1 
0.001 
0.001 
0.001 
0.0005 

0 
0 

1 0 
1.129080624 
0.004128952 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 

m/s 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ H 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
r| UV-B layer 1 
n UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflec E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(D0C} 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 
Celsius 

E/m2-day 

~ 
-
-

E/m 2-day 

perm 
perm 
perm 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 per m 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. Hydrobiol. Se/h. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/day for clear skies 

5 Assuming average cloud reduction facator of 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor*(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, MeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 ^ 1 

Kd-sed 
L/kg 

0 
260,558 

• 4,557 ^ 

Kd_bio 
L/kg 

0 
127,696,640 

^ 2,581,565 

Kd_DOC 
L/kg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgC[2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soll Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

1.9 cm 
"' ~ MW^̂ ^ sec 

_ 22x10"' cm^ 

"•''• ~ M W ' / ' s ec 

D_a,i 
cm2/sec 
5.54 E-02 
5.54 E-02 
5.28E-02 
4.77 E-02 
4.53 E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24 E-06 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

this table does not all correspond to EPA Report to Congress - check! 

NTG added these 11/1/19 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

MeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.23 
7943282.3 

79432.823 
1584893.2 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOCA/Vater 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

I 630.95734 

multiplier 
for 

Kd_abio 
toKd bio 

1.5 
2 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd bio 

NTG_max \ 
estimate of 
Kd_bio from 
Kd_suspend 

ed X max 
multiplier 

349170.9 

516313.4 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 

^ ^ ^ ^ ^ ^ ^ ^ 

12.679,14^ 

3169786.38 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heon 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
G_HgO_1_Aq 
G_Hgll_1_Aq 
G_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
G_HgO_pore 
G_Hgll_pore 
G_MeHg_pore 

G_HgT_1_fillered 
G_HgT_2_fillered 
G_HgT_Sed_filteied 

C_HgO_1_T 
G_Hgll_l_T 
G_MeHg_1_T 
G_HgO_2_T 
G_Hgll_2_T 
G_MeHg_2_T 
G_HgO_sed. bulk 
G_Hgll_1_seci, bulk 
G_MeHg_1_sed. bulk 

GHgOsed. iBiet 
G_Hgll_1_sed, wet 
G_MeHg_1_5ed. wd 
G_HgT_sed,*d 

G_HgO_sed, dry waghl 
G_Hgll_1_sed, drywei^f 
GMeHglsed . diy uveighl 

G_HgT_1 
G_HgT_2 
GHgTSed, dry weight 

Equatio 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

_1 
_1 

f_aq_MeHg_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_2 
t_aq_MeHg_'jv_2 

t_DOC_HgO_wJ 
f_DOC_Hgll_w_1 
f_DOC_MeHg_'jv_1 
f_DOC_HgO_'jv_2 
t_DOC_Hgll_w_2 
t_D0C_MeHg_w_2 

(%Me MeBg_T/Hg_T) 

Bulk EKcbarge Flow 
Intlow 
Outflow 
Surface Area of tbe Water Body 
Exctiange rate 
Volume of Layer 1 
Volume of Lay©" 2 
depth of first water layer 
depth of second water layer 

aqueous phasefractionof HgO irwatei column, layer 1 
aqueous phasefractionof figli in water column, layei 1 
aqueous phase fraction of MeHg ir water column, layer 1 
aqueous phase fraction of HgO ir watef column, layer 2 
aqueous phase fraction of Hgli in water cofumn, layer 2 
aqueous phasefractionof MeHg ir water column, layer 2 

DOC complexed fractior of HgO in water column, layer 1 
DOC complexed fractior of Hgll in water column, layer 1 
DOC complexed fractior of MeHg in water column, layer 1 
DOC complexed fractior of HgO in water column, layer 2 
DOC complexed fractior of Hgll in water column, layer 2 
DOC comprfejied fractior of MeHg in water column, layer 2 

Units 
g/m3 
g/m3 
g/m3 
g/ni3 
g/ni3 
g/ni3 
g/fn3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gia 

9^ 

9^ 

g/m3 
g/m3 
g'g 

%MdHg 
4.14% 
1.79% 
0.08% 

m3/yr 
m3/yr 
m3/yr 
m2 

m2/yr 
m3 
m3 

Value 
4.73E-07 
9.51E-0e 
7.04E-Oe 
4.60E-07 
1.65E-06 
1.79E-07 
4.60E-07 
1.10E-06 
4.38E-08 

6.34E-07 
2.29E-06 
1.60E-06 

4.73E-07 
2.69E-06 
1.36E-07 
4.60E-07 
1.03E-05 
1.97E-07 
3.82E-07 
2.25E-01 
1.79E-04 

2.9aE-13 
2.69E-07 
1.32E-14 
2.69E-07 

8.47E-13 
4.99E-07 
3.96E-10 

3.30E-06 
!.10E-05 
4.99E-07 

%Hgll 
81.52% 
94.01% 
99.92% 

5,858.941 
6,796.715 
6,796.715 
463,365 

9 
64S,711 
46,337 

140 
010 

1.000 
0.006 
0.067 
1.000 
0.026 
0.153 

0.000 
0.02B 
0.429 
0.000 
0.133 
0.757 

Cone ir 
ng/L: 

0.47 
0.09 
0.07 
0.46 
1.65 
0.18 
0.46 
1.10 
0.04 

0.63 
2.29 
1.60 

0.47 
2.69 
0.14 
0.46 
10.31 
0.20 

0 
224.763 

179 

0.000 
0.269 
0.000 
0.269 

0.0000 
0.4989 
0.0004 

3.296 
10.964 
0.499 

%HgO 
14 34% 
4.19% 
0.00% 

Q' = 
E„ A,-

0.5-(z,+Z3) CT Bulk exd ia ige flow l L3n i 

Equations for Total Mercury Concentrations of given species ( i .e. total HgO sorljed -i-dissolved) 

'^..^=^,.,»+fi.c^a.«4^./J-c;,,,+h,,,^-f'J-c;,.,4a.rP'-^«;^ 

3 f ^ 

K-' .r! lLu^C'^(i-C\ 

^.-^=hu,H'^QX.^.Et-h'...^-^^<,iA-Q^^rQ'-^^^^ 

yf-^=^\^%.iry^-ci^m^\^^;y.^H^...M^\^^^^^^^ -^W^\\si:U^-K 

y.^-^=^hl>:sv\cl^^^W..l,•^^cl,^^^\-Q-k^,^•v^^^^ ^ . •%+(v .+vJ .C^ , „^ 

V. - ^ f ^ = + [ ^ ' ' - * 2 • ^-l- <^«^'"+1- ^' - '̂'̂ -̂ -̂ ^ • y. - ^"..r • K - *")„„„„^ • v̂  - V,, • /;,'?,̂ ,H .̂ A - v,s • Â ,M.H, • A - ^„ • /=;LJ- c:,s,2 

f ; ^ = k / : , : ^ ^ + ( ^ ^ •/;i;Uo ^"^ • A™^W)--^J-'^W + -h',.+^,}f:,tH^-A.-kb„„-v,„ Cs^+H..-f;]-c^/H+K„ •f'.J-ci;i, 

-(v.+vi)-/;;^,„-4-(^„+iU-f'.. 

dc:' 
• Aifoj i Jim: •A^\C-^^A^b„ • A - ( % 

Q' = 
• t t n j ^ ' -

0 .5 -{z ,+z^ ) 
E^ = 0.0142-Z'"^-365 c//>T where Z is mean total depth ( i .e, z l + z2) 

from MDrtimet(1941), cited in Schnoor, 1996, pg. 57. 
tor rivers, tbis viill be different (see SchrHHir) 

Matrix A 

C HqO 1 T 
C Hqll 1 T 
C MeBq 1 T 
C HqO 3 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-4.60 E+08 
3.60E+O8 
OOOE-HXl 
5.e59E+06 
O.OOOE+00 
O.OOOE+00 
OOOE-KB 
OOOE-KH) 
OOOE-KKi 

C Hqll 1 T 
2 

7.96E+07 
-1.09E*08 
1.61 E-01 

0.000 EtOO 
2.250 E+07 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4.22 E+06 
9.35E-02 
-1.90E+07 
0 OOOE-KB 
0 OOOE-KB 
7.523E+06 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 
O.OOE+00 
O.OOE+00 
-3.05E+D7 
2.44E+D7 
O.OOE+00 
2.59 E+D5 
O.OOE+00 
O.OOE+00 

C Hqll 2 T 
5 

OOOE-KB 
5.86E+06 
OOOE+00 
1.08E+O6 
-1.21 E+08 
3.15E-D1 
OOOE+OO 
1.14E+0e 
OOOE+OO 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
5.B6E+06 
3.B1E+04 
3.15E-01 
-I.OOE+O? 
O.OOE+00 
O.OOE+00 
4.15E+06 

C HqO 1 sed 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
3.12E+05 
O.OOE+00 
O.OOE+00 
-3.12E+05 
O.OOE+00 
O.OOE+00 

C Hqll 1 sed 
8 

OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
5.25E.03 
OOOE+OO 
OOOE+OO 
-5.25E+03 
5.90 E-01 

C MeHq 1 sed 
9 

OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
O.OOE+OO 
5.30E+03 
OOOE+OO 
1.18E+i>0 
-5.31 E+03 

Matrix 
b 

-4.89E-01 
-6.18E+01 
-1.43 E+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 

4 728E-07 
2 687E-06 
1.365E-07 
4.599E-07 
1.031 E-05 
1.965E-07 
3.817E-07 
2248E-01 
1.785E-04 

Inverted Matiix 

-8.15E-09 
-3.41 E-08 
-1.47E-10 

-6.306E-09 
-1.324E-07 
-4.770 E-10 
-5.23E-09 
-2.B9E-03 
-6.94E-07 

-7.51 E-09 
-4.29E-08 
-1.a3E-10 

-7.327E-09 
-1.645E-07 
-5.926E-10 
-6.08E-09 
-3.59E-03 
-8.62E-07 

-3.03E-09 
-1.27E-0B 
-8.72 E-OB 
-2.51 OE-09 
-4.994E-08 
-1.n3E-07 
-2.08 E-09 
-1.09E-03 
-B.71E-05 

-7.64E-09 
-4.09E-OB 
-3.23E-10 
-4.49E-08 
-2,90E-07 
-1.04E-09 
-3.73E-08 
-6.32E-03 
-1.52E-06 

-7.52E-09 
-4.25E-08 
-3.65E-10 
-1.32E-08 
-3.2BE-07 
-1.1BE-09 
-1.09E-08 
-7.14E-03 
-1.72E-06 

-3.06E-09 
-1.29 E-08 
-B.66E-08 
-2.79 E-09 
-5.15E-08 
-2.80 E-07 
-2.31 E-09 
-1.12E-03 
-2.19 E-04 

-7.64E-09 
-4.09E-0B 
-3.23E-10 
-4.49E-0B 
-2.90E-07 
-1.04E-09 
-3,24E-06 
-6.32E-03 
-1,52E-06 

-7.52E-09 
-4.25E-08 
-3.75E-10 
-1.32E-08 
-3.28E-07 
-1.21 E-09 
-1.09E-08 
-7.33E-03 
-1.76E-06 

-3.06E-09 
-1.29 E-08 
-B.66E-08 
-2.79 E-09 
-5.16E-0B 
-2.80 E-07 
-2.31 E-09 
-1.13E-03 
-4.07E-04 

x=b;A 

472774E-07 
2 68676E-06 
1 36458E-07 
4 59867E-07 
1.03079E-05 
1.96543E-07 
3.8169E-07 

0.224762892 
0.000178549 
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f_3bio_HgO_w_1 
f_^ io_Hg l l_w_1 
f_^io_NteHg_w_1 
f_abio_HgO_w_2 
f_^ io_Hg l l_w_2 
f_^ io_MeHg_w_2 

f_zoo_HgO_w_l 
f_zoQ_Hgll_w_l 
f_zoQ_MeHg_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgl[_w_2 
f_zoQ_MeHg_w_2 

f_phylo_HgO_w_1 
f_phylo_HglLw_1 
f_phylo_MeH9_w_1 
f_phylo_HgO_w_2 
f_phylo_Hgll_w_2 
f_phvlo_MeH9_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_1 
f_org_MeHg_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_3q_HgO_sed 
f_3q_Hgll_sed 
f_3q_MeHg_sed 

f_sed_HgO_sed 
f_sed_h9ll_sed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,Me^^ 

Rate Constants 
kw_v,HgO 
kw_v,Hgll 
kw_v,MeHg 
k w o a d i 
kw_oad_2 
k w r e d l 
kvij_red_2 
k v i j m e t h i 
kw_meth_2 
k w d e m e t h i 
kw_demeth_2 
kw_ptiolodegrad_1 
kw_fl iolodegrad_2 
k w m e r 
k b o w d 
kb_red 
k b m e t h y 
kb_demelti 
kb mer 

v b u r 

R_sw_HgO 
R_sw_Hgll 
R _ s w _ M ^ g 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
r l i o s 
Q sed 

al^otic particulate pba 
atHolic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atNolrc particulate pba 
abiotrc particulate pba 

zooplarktor particulate pba 
zooplarktor particulate pba 
zooplarktor particulate pba 
zoof^ankfor particulate pba 
zoof^anktor particulate pba 
zoofrianktor particulate pba 

pbyEoplanktor particulate pba 
pbyEoplankEor particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbytoplankEon particulate pba 

1 of HgO IR water co l jmn , layer 1 
1 of Hgll rn water column, layer 1 
1 of MeHg in water column, layer 1 
1 of HgO in water column, layer 2 
1 of Hgll in water cdumn, layer 2 
1 of MeHg in water column, layer 2 

5 fraction of HgO in water column, layer 1 
5 fraction of Hgll in water cirfumn, layer J 
B fraction of MeHg in water cofumn, laya" 1 
3 fraction of HgO in water column, layei" 2 
5 fraction of Hgll in water cdumn, layer 2 
5 fraction of MeHg in water column, laya" 

i fraction of HgO in water column, layef 
i fraction of Hgll in water cirfumn, layer 1 
B fraction of MeHg in water column, layer 1 
B fraction of HgO in water colum 
B fraction of Hgll in water column, layer 2 
B fractron ot MeHg in water column, l a y s 2 

w g a n c part iculatephaBefract ionof HgO in water column, layer 1 
. particulate phase fraction of Hgl[ in water column, l a y ^ 1 
. part iculatephaaefract ionof MeHg in water column, fayer 1 
. particulate phasefract ionof HgO in watffl" column, fayer 2 
. particufate phase fraction of f-!gll in water column, layer 2 
. part icufatephasefract ionof MeHg in water colLimn, Layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phasefract ionof Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
partJCLilate phase fraction of Hgll in sediments 
particulate phase fraction of f ^ H g in sediments 

Total Load, HgO 
Total Load, Hgll 
T o l ^ Load, MeHg 

n volatilizatjon loss rate constant. HgO 
n volatilization loss rate constant. Hgll 
n vofatilization loss rate constant. MeHg 
n oxidation rate cortstant 
n oxidation rate constant 
n reduction rate constant, layer 2 
n reduction rate constant, layer 2 
n meth^at ion rate constant, layer 1 
n methylation rate constant, layer 2 
n demethylation raEe constant, layer 1 
n demethylation raEe constant, layer 2 
n phoEoreducEion rale for layer 1 
n phoEoreducEion rate for fayer 2 
n mer cfeavage demethylation rate constant 

oxidation rate constant 
reduction rate constant 
methylation rate constant 
demethyfation rate constant 

demethylation rate constant 

benthit 
benthit 
benthit 

benthit 
benthit 

abiotic settling velocity 
bioiic settling velocity 
resuspension vefocity 
pbytoplankEon morlafity rate 
mineralization rate 
buriaf rate 

porewater diffusivevofume, HgO 
porewater diffusivevofume, Hgll 
pore water diffusive vofume, MeHg 
pore water diffusion caefficient,HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHg 
Sediment Particle Density 
sediment porosrty 
sediment layer.char mixing length 
Volumeof Sediment 

TSS 1 
TSS+2 

Effective F>aititio 
K ef! HgO 1 
K ef! Hgtl 1 
K ef! MeHg_1 
K eff HgO 2 
K eff Hgll 2 
K eff MeHg_2 

T Coefficients for each Hg species and layer 
Effective K for HgO ir 
Effective K for Hgl h 
Effective K for MeHg 
Effective K for HgO i 
Effective K f o r Hgll 1 
Effective K for MeHg 

layer 1 
layer 1 
n layer 2 
layer 2 
layer 2 
n layer 2 

_ 

f i 
2 
2 
J 2 

giv 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
pa^yr 
pa^yr 
peryr 
peryr 
peryr 
peryr 
peryr 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g 'cm3 

cm3/cin3 

Aw'z sed m3 

mg/L 
mg/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

0.000 
0.006 
0.000 
0.000 
0.039 
0.000 

0.000 
0.093 
0.223 
0.000 
0.000 
0.000 

0.000 
0.744 
0.223 
0.000 
0.000 
0.000 

0.000 
0.123 
0.037 
0.000 

0.800 
0.090 

100E+O0 
4.06E-06 
2.04E-04 

OOOE+OO 
1.00E+O0 
1.00E+O0 

4.89E-01 
2.35E+01 
9.36E-01 

134 70 
0 00 
0 63 

554 95 
525 60 
122.63 
23.27 
0.00 
0.00 
0.00 
0.00 
6.51 
0.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0 00 

4.792.63 

73 
0.003700005 

10.95 
0 01 

0.007620015 

2 59E+05 
2 59E+05 
2 47E+05 
6.41 E-10 
6.41 E-10 
6.11E-10 
2 65E+O0 

0.83 
0.030 

13900 95 

180 
0 43 

OOOE+OO 
1 58E+07 
521E+05 
OOOE+OO 
1 23E+07 
2 32E+05 

Conversion for Sediment Concentrations 
Model Calculates as g f-fg per cubic meter (water or sediment partrcles) 

C*J 
' g H g ~ 

g sed 

kw.̂  / = — 

p p , ^ , j ^ - ^ « j ) 

1 J aq.i 

g sed 

cm sed 

' s H g ' 

m^ bulk 

m' bulk 
1 0 ' ^ 

m J 

c-̂  
g sed P ^ 

c^" 
J^^)+P^^J} -e.J g water 

cm^ water 

/M' water 

m' bulk 

m̂  bulk 

Mf '""' 
m' 

-f 
g sed 

cm^ sed 

m̂  water 

III' bulk m 

f^L 

{^L.cL^, + si,fiU, + s;*,«c;^^, + si^ci 

sL.+si„ + si^^ + si^ 

^Li+'^DOCi 

,) ic - c ) 
TSS 

^ J S H a n e d ' 
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February 3, 2012 

Water Body Mercury Concentrations 
S y m b o l Parameter 
C HgO i Aq 
C Hgll 1 A g 
G_MeHg_1_Aq 
C HgO 2 Ag 
C Hgll 2 A g 
C_MeHg_2_Aq 
G HgO poie 
G Hgll pore 
G MeHg_pore 

C HgT 1 filtered 
C_HgT 2_filtered 
G HgT Sed filtered 

G HgO 1_T 
G Hgll 1 T 
G MeHg i T 
G_HgO 2_T 
G Hgl l 2 T 
G MeHq 2 T 
G_HgO_sed 
G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G M e H g l s e d , wet 
G HgT sed,wet 

G_HgO_sed, dry weight 
G Hgl l 1 sed, dryweight 
G MeHg 1 sed, dry weigfit 

C HgT 1 
C HgT 2 
C_HgT_Sed 

Layer 1 
Layer 2 
Sediments 

V_1 

V 2 

z2 

f ag HgO w 1 
f_aq_HgM._VLr_1 
f ag fyleHg w 1 
f ag HgO w 2 

f_aq_Hg i i_w.2 
f ag MeHq w 2 

f_OOC_HgO_w_1 
f D O C HgO w 2 
f D O C Hgl l w 1 
f_DOC Hgl l_w 2 
f D O C MeHq w 
f DOC MeHq w 

f abra HgO w 1 
f abK) Hgl l w 1 
f_abEO_MeHg_w_1 
f ^ m HgO w 2 
f ^ m Hgtl VLT 2 
f_abK)_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchange rate 
Volume of Layer 1 / 

V o l u m e o f Layer 2 / 
depth of first water layer 
depth of second water layer 

agueoLis phase fraction of HqO in water col i imn, layer 1 
agueoLis phase fraction of Hqll in waXei column, layer 1 
aqueous phase fraction of MeHg ir water cotiflnn, layer 1 
aqueous phasef rac t ionof HqO ir water column, layer 2 
aqueous phase fraction of Hqll in water column, layer 2 
aqueous phasef rac t ionof MeHg ir water column, layer 2 

DOC complexed fraction of HgO ir water column, layer 1 
DOC complexed fraction of Hqll in water column, layer 1 
DOC complexed fractron of MeHg in water column, layer 1 
DOC complexed fraction of HqO in water column, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

Un i t s 
g/m3 
g/m 3 
9/m3 
glna 
gf in3 
gftn3 
g lm3 
qf in3 
gftn3 

glm3 
g/m3 
glm3 

gAn3 
c)/m3 
g/m3 
ghn3 

g/i i i3 
g/ i i i3 
gAii3 
gAii3 

gla 
gla 
gla 

g'g 

glm3 
qfln3 
ai9 

0.38% 

0.02% 

m3/vr 
mSfyr 
m3/yT 

abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

J fraction of HqO <n water column, layer 1 
J fraction of Hqll ir water column, layer 1 
J fraction of MeHq in water column, layer 1 
J fraction of HqO in water column, layer 2 
J fraction of Hqll in water column, layer 2 
J fraction of MeHg in water column, layer 2 

1.56E-05 
2.99E-06 
4.59E-07 

2.69E-05 
1.07E-04 
2.40E-06 

2.69E-05 
7.32E-05 
9.14E-07 

1.91 E-05 
1.37E-04 

1.Q1E-04 

1.56E-05 

B.a3E-05 
B.90E-07 
2.69E-05 

6.70E-O4 
2.64E-06 
2.24E-05 

1.50E+01 
3.73E-03 

8.44E-12 
1.17E-05 
4.46E-09 

1.17E-05 

4.96E-11 

3.33E-05 
8.27E-09 

1.05E-O4 
6.99E-04 
3.33E-05 

%Hql l 
B4 .25% 

95.7714 
99-9714 

5,858,941 
6,796.715 
6,796.715 

463,365 

9 
648,711 

46 .337 
1.40 
0.10 

100 00000% 
0.58263% 

8.65526% 
100 00000% 
2.75205% 

15.26449% 

0.00000% 

2.80992% 
42.93010% 
0.00000% 

13.27265% 
75.71189% 

0.00000% 
0.56114% 
0.01844% 

0.00000% 
3 .93251% 
0.04824% 

Cone, in IH|/L : ug/g 

15.61 
2 9 9 
0.46 

26.93 
107.30 
2.40 

26.93 
73.21 
0 91 

19.07 
136.63 

101.06 

15.61 

88.25 
0.89 
26.93 

669.61 
2.64 
22.35 

14984386.47 
3726 18 

0.000 
11 702 
0.004 

11 706 

0 00 

33.26 
0 01 

104.75 
699.18 
33.27 

%HqO 
14.90% 

3 85% 
0 00% 

Q ' = 
E„A, . 

0 . 5 - ( z . + z , ) 
Q' Bulk exchanqe flow \L3fT\ 

Equations for Total Mercury ConcentratKinsof given species (i.e., total HgO: sorbed-i- dissoEved) 

K^-^ = kH,n+Q,f,.HA''̂ .M-(Z,A^̂ ''̂ ^̂ ^̂ ^̂ ^̂ ^ 

f;^=iT,,.^+a,c,^^^+k.i-i'J-c;,;,+h„F,+^,_,,.Fj.c^^^^^ 

v / - S ^ = L,̂ ^̂ +̂QS,̂ ^̂ 4̂w ,̂,,-V \̂.C;̂ +̂\-Q,,r& • 4.- ^iB'hi'iMsHg-^y'-MsSj'^Q ' ^ u 

Vf-^ = ̂ \kŷ ^̂ .̂v\cl̂ ,̂ [̂h,i,̂ ĵ  + kŵ,̂ ,̂ ^̂ ^̂ ^̂^ j;.-^+(v.+n)-/;;,l,,-4 

yf-^Aky'.,.iyJi<^A^ .̂̂ ^^!^-y^(Z.E,A-Q->^ ,̂̂ -^^^^ 

K^^f^=4^^.mK]cH,,t>4-&-k^''^,.,^K-''^„K-i'^,.,.,...,K-^.A-f^^^^^^ 

df" 

' dt • = l^^C m + (̂ .* • /""i'l w + ''=9 • f t f n j - -̂ w] • c ; ^ + •/leJ.HsO • ' i . ' •.+ kb. , -vA-C' : ' \kb_ 

'=kxL/i+ L •f:Uu^ \B • f:L,}- K\ CLU^ H..,- yJ-c^i+ -R-. •f::L„-^-H.,^i^b^J-y.. ON...iU-ci; 

d C " 

+K-f,f̂  •f::LH,}-AcL^A''b^ -(v.+vj-/.; ' •A.-1 ..-ft6„ 

Q' = 
£ n ^ i ' 

0 . 5 - ( z , + z , ) 
F^ = 0.0142 • Z'"^ -365(1/yr wbere Z is mean total depth [i.e., z l + z2) 

f rom Mortimer, cited m Schnoor, 1996, pq. 57. 

for rivers, tbis will be d[fferent (see Schnoor) 

fr iatr ix A 

C HgO 1 T 

C Hql l 1 T 
C r^eHg 1 T 
C HgO 2 T 

C Hql l 2 T 
C r^eHq 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHg 1 s e d 

A*<=b 

C HqO 1 T 
1 

-4.60 E+08 

3.60 E+08 
O.OOE+00 
5.859E+06 

0 OOOE+00 
0 OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C Hql l 1 T 
2 

7.96E+07 

-1.09E+08 
1.61 E-01 

O.OOOE+00 

2.250E+07 
O.OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

4.22E+06 

9.35E-02 
-1.90E+07 
O.OOOE+00 

O.OOOE+00 
7.523E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 

0 OOE+00 
0 OOE+00 
-3.05E+07 

2.44E+07 
0 OOE+00 
2,59 E+0 5 

0 OOE+00 
0 OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

5.86E+06 
0 OOE+00 
1.08 E+0 6 

-1.21 E+08 
3.15 E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+OO 
5.86E+06 
3.81E+04 

3.15E-01 
-l.OOE+07 
O.OOE+OO 

O.OOE+00 
4.15E+06 

: HqO 1 s w 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
3.12E+05 

0 OOE+00 
0 OOE+00 
-3.12E+05 

1.00 E+OO 
0 OOE+00 

Z Hql l 1 se 
8 

O.OOE+OO 

O.OOE+00 
O.OOE+00 
O.OOE+00 

5.25 E+03 
O.OOE+00 
O.OOE+00 

1.00 E+OO 
5.90E-01 

0 T sed 

C fr ieHq 1 sed 
9 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

O.OOE+00 
5.30E+03 
O.OOE+00 

1.OOE+00 
-5.31 E+03 

fr iatr ix 
b 

-4.89 E-01 

-6.18 E+01 
-1.43E+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1.50 E+01 
O.OOE+00 

14.988135 q /m3 

C HgO 1 T 

C Hql l 1 T 
C r^eHq 1 T 
C HqO 2 T 

C Hql l 2 T 
C r^eHq 2 T 
C HqO s e d 

C Hql l 1 s e d 
C r^eHq 1 sed 

So lu t i on 
fr iatr ix 

1.561 E-05 

8.825 E-05 
8.905 E-07 
2.693E-05 

6.696 E-04 
2.635E-06 
2.235E-05 

1.498E+01 
3.726E-03 

kwerted Matnx 

-5.19E-09 

-1.73 E-08 
-2.89 E-16 
-1.129E-09 

-3.441 E-09 
-4.582E-16 
-9.37 E-10 

9.37E-10 
-2.54E-13 

-3.83E-09 

-2.21 E-08 
-3.88E-16 

-8.955E-10 

-4.275E-09 
-6.4B5E-16 
-7.43E-10 

744E-10 
-4.24E-13 

-1.82 E-09 

-5.89 E-09 
-8.71 E-08 

-4.014 E-10 

2.580E-09 
-1.111 E-07 
-3,33 E-to 

B.68E-05 
-8.68 E-05 

-1.16E-09 

-4.25E-09 
1.16E-15 
-3.36E-08 

-7.53 E-09 
3.87E-15 
-2.79 E-08 

2.79 E-08 
6.12E-12 

-1.95E-10 

-1.10E-09 
-2.33E-16 
-3.42E-10 

-8.51 E-09 
-7.24E-16 
-2.84E-10 

2.84E-10 
-5.34E-13 

-1.68 E-09 

-5.11 E-09 
-8.65 E-08 
-3.78 E-10 

8.43E-09 
-2.80 E-07 
-3.14E-10 

2.19E-04 
-2.19 E-04 

-1.16E-09 

-4.23 E-09 
1.65 E-13 
-3.36E-08 

-7.39 E-09 
5.33 E-13 
-3.23E-06 

3.23 E-06 
7.76 E-10 

1.03E-06 

5.80 E 
5.1 IE 
1.79E 
4.47E 
1.65E 
1.49E 

06 
118 
116 
05 
»l 
116 

1.OOE+00 
2.40 E-04 

-1.49 E-09 
-4.02 E-09 
-8.65 E-08 
-4.01 E-11 
1.68E-08 
-2.80 E-07 
-3.33 E-11 
4.07E-04 
-4.07 E-04 

x=b/A 

1 56E-05 
8 83 E-05 
e.9E-07 

2 69E-05 
0 00067 

2 64 E-06 
2 24 E-05 
14 98439 
0.003726 

• « g l 
g s e d ] Pp^^J i -B^ j ) g sed 

cm sed 

g ^ S 

m bulk 

m' bulk 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO I 
Little Blue Heron 

February 3, 2012 

f zoo HgO w 1 zooplankton partculate phase fraction of HgO n water column, layer 1 
f_ZDO_Hgll_w_l zooplankton partculate phase fraction of Hgll in water column, layer 1 
f zoo MeHq w 1 zooplankton particulate ohase fraclion of MaHq in water column, layer 1 
f zoo HgO w 2 zooplankton partculate phasefraclionof HgC m water column, Iayer2 
f_zoo_Hgll_w_2 zooplankton particulate phase fraction of Hgll in water cohmn. layer 2 
f zoo MeHq w 2 zooplankton partculate ohaBeffacbonof MeHq m water column, Ia¥er2 

f_phvto HgO w 1 phytoplankton particulate phase traction of HqO m water column, layer 1 
f phyto Hgll w I phytoplankton particulate phase traction of Hqll m water cokmn. layer 1 
( phyto MeHg * 1 pt^toplankton particulate ptase tiaction of MeHq m water column, layer I 
(_phvtD_H90 * _ 2 pliytoplankton particulate phase tiaction of HgO n water column, layer 2 
1 phyto Hgll w 2 phytoplanktonparticiiatephasefiactionol Hgll in water cokmn, laver2 
I phyto MeHg w 2 ptiytoplanktonparticulalephaBetiaction of MeHq n water colimn, layer2 

f org HqO w 1 orqanic particulate i ^ s e fraction of HgO in water column, layer 1 
f org Hqll w 1 orqanic particulate ptiase fraction of Hgll in water column, layer 1 
f.org MeHg w 1 organic particulate phase fradior of MeHq in water column, layer 1 
f org HgO w 2 orqanic partculate phase fiacton of HgO in water column, lays 2 
f org Hqll w 2 orqanic particulatephasefraction of Hgllin water colimn. Iayer2 
f _oig MeHg_w_2 orqanic particulate phase fraction of MeHq in water ci^umn, layer 2 

0 00000% 
9 29998% 
22.J4412S 
0.00000% 
0 00000% 
000000% 

000000% 
74 39962% 
22 34412% 
0 00000% 
0 00000% 
0 00000% 

0 00000% 
12.34661% 
3 70796% 
0.00000% 
6004279% 
6.97537% 

f_ag HgO sed 
f ag Hgll sed 
f ag MeHq aed 

f sed HqO sed 
f sed Hgll sed 
f_sed_MeHg_sed 

L T.HqO 
L_T.Hgll 
L T.MeHg 

Rate Constants 
kw u,HgO 
kw i/,Hgll 
kw_v,Meh(g 
kw oxid I 
kw oxid 2 
kw_red_1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodegrad_1 
kw pholodegrad 2 
kw mer 
kb oxid 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgl! in sediments 
partculate pliase fracton of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load. MeHq 

water cohmn volatilization kas rate constant. HgO 
water cokmn volatilization kjss rate constant, Hqll 
water cohmn volatilization kjss late constant, MeHg 
water cohmn oxKJatnn late constant 
water cohmn oxklatkHi late constant 
water cohjmn reduction rate constant, layer 2 
water cohflnn reduction rate constant, layer 2 
water column methylation late constant, layer 1 
water column methylation rate constant, layer 2 
water column d^nethvlation rate constant, layer 1 
water column demethylation rate constant, layer 2 
water cr^umn photoreduction rate lor layer 1 
water cr^umn photoreduction rate tot layer 2 
water column mer cleavage demethylalioh rate constant 
benlhic oxidatbn rate constant 
benthic reduction rate constant 
benlhic methylation rate constant 
benthic demethylation rale constant 
benlhic mer cleavage demethylation rate constant 

pervr 
peryr 
peryr 
peryr 
peryr 
peryr 
por i r 
peryt 
perjr 
pervr 
peryr 
peryr 
peryr 
pervr 
per<ff 
peryr 
peryr 
peryr 
peryr 

100.00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97966% 

4e9EJD1 
2.36E+01 
9 36E-01 

134.70 
(Mn 
063 

SBtSS 
S2SJG0 
12Z£3 
2 3 ^ 
0.00 
am 
axn 
OOO 
6.51 
0.82 
aoa 
Q.OD 
Q.Qa 
0.00 
0.00 
0.00 

*"dry 
\gHg 

g sed Pp.r.M-") 

abiotic selttinq velocitv 
bkrtic settlinq velocity 
resuspension velocilv 
phytoplankton mortality rate 
mnerakzation rate 
buiial Eate 

pore water diffusive volume, HqO 
pore water diffusive volume, Hqll 
pore water diffusive volume, MeHd 
pore water diffusion coefTicientHqO 
pore water diffusion coe^icienL Hqll 
pore water diffusion coe^icient MeHg 
Sedrnent Particle Densily 
sediment porosity 
sediment layer,char mixni length 
Volume of Sediment 

Effective Partition Coefficients for each Hq species and laver 
K eff HqO 1 Effective K for HqO in layer 1 
K eff Hqll 1 Effective K for HqO in layer 2 
K eff MeHq 1 Effective K for Hqll in layer 1 
K eff HqO 2 Effective K for Hqll in layer 2 
K eff Hgll 2 Effective K for MeHq in layer 1 
K eff MeHq 2 Effective K for MeHq in layer 2 

k mort 
y mi-
y_hur 

R sw 
R sw 
R sw 
E sw 
E sw 
E sw 
rho s 
e ser 
7 ser 
V sed 

TSS 

HqO 
Hgll 
MeHg 
HgO 
Hgll 
MeKq 

TSSt2 

m/yr 
m/yi 
m/yi 
peryr 
peryr 
m/yr 

ntsyr 

Di%et 

mUsBK 

q/cm3 
an3lan3 

m3 

mgn. 
rngfl-

Uka 
Lftg 
L&q 
Ukg 
Ukg 

4792.626412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2.69E+05 
2.69Et05 
2.47Et05 
e41E-10 
e.41E-1Q 
E11E-10 
2 66E.00 

0.B3 S 
0.03 

13900.95 

1.00 
a43 

O.OOE+DD 
1 58E+07 
5 21E-r06 
0 OOE+00 
1 23E+07 
2 32E+05 

f^itr. 

{Si „cL.., + si^ci^ 
sL,.+si 

C L 

+s^.,.q.,„,+sic>. 
.+S^,.y.+ SL 

+ Cl,oc, 

i) ( c - C .] 

TSS 
("J 
^Jllifred,t 

Tab: Water Body C s e d H g Page 2 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Water Body Mercury Concentrations 
Symbol Parameter Equatron k ngtL : uq'g 
C HgO i Aq 
C Hgll 1 A g 
G MeHg 1 Aq 

C HgO 2 Aq 
C Hgll 2 A g 
C MeHg 2 Aq 

G HgO imre 
G Hgll pore 
G MeHg pore 

C HgT 1 ti l lered 
C HgT 2 ti l lered 

G HgT Sed filtered 

G HgO 1 T 

G Hgll 1 T 
G MeHg 1 T 
G HgO 2 T 

G Hgl l 2 T 
G MeHg 2 T 
G HgO sed 

G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G MeHg 1 sed, wet 

G HgT sed,wet 

G HgO sed, dry weight 

G Hgl l 1 sed, dryweight 
G MeHg 1 sed, dry weigtit 

C HgT 1 
C HgT 2 
C H g T S e d . dryweight 

Layer 1 

Layer 2 
Sediments 

Q' 
Oin 
Qout 

A w 
E 
V 1 

V 2 
z l 
z2 

f ag HgO w 1 
f ag_Hgtl w 1 

t ag MeHq w 1 
f aq HqO w 2 
f ag Hgl l w 2 

f ag MeHg w 2 

f OOC HgO w 1 

f D O C HgO w 2 
f D O C Hgl l w 1 
f D O C Hgl l w 2 

t D O C MeHq w 1 
t DOC MeHq w 2 

(%Me ^ eHg T/Hg T) 

Bulk Exchange Flow 
Intlow 
Outflow 

Surtace Area of ttae Water Body 
Exchange rate 
Volume 

Volume 

o l Layer 1 A w ' z 

o l Layer 2 A w ' z 
depth o l t irsi water layer 
depth o l second water layer 

aqueous 
aqueous 

aqueous 
aqueous 
aqueous 

aqueous 

DOC CO 

phasi 
p h a s 

phas 
phas 
phas 

p h a s 

fraction of HqO in 
fraction of Hgll in 

fraction of MeHg 
fraction of HqO in 
fraction of Hgll in 

fraction of MeHg 

Tiplexed traction ot HgO 

DOC complexed tracl ion ot Hqll 

1 

2 

water column 
water column 

n water colifln 
water column 
water column 

n water colum 

n water colum 

n water colum 

g/m3 
g/m 3 
g/m3 

qf l l l3 
gf in3 
gftn3 

q/in3 
q/in3 
gftn3 

qf ln3 
g/m3 

i)/ in3 

gAn3 

q/m3 
g/m3 

ghn3 
q/ l l l3 
g/ i i i3 
g/ i i i3 

g/ i i i3 
g/ i i i3 

-<|'<I 
g l a 

g l a 
g la 

g 'g 
g/g 
g 'g 

qf ln3 
qf ln3 

g 'g 

% MeHg 
1.07% 

0.42% 
0.03% 

m3/vr 
m3/¥r 
m3/yr 

i n 2 
m 2 ^ r 
m3 

n i 3 
m 
m 

layer 1 
ayer 1 

n, layer 1 
layer 2 
ayer 2 

n, layer 2 

. layer 1 

, layer 1 
DOC complexed traction ot MeHg in water column, layer 1 
DOC complexed traclron ot HgO 

DOC CO 
DOC CO 

•nplexed fraction ot Hqll 

n water colum 

n water colum 

, layer 2 

, layer 2 
•nplexed fraction of MeHg in water column, layer 2 

5.16E-06 
9.90E-07 
1.91 E-07 

8.66E-0E 
3.44E-05 

B,66E-07 

B . 6 6 E ^ 
2.34E^05 
S . O E W 

6.34E-06 

4 .39E-05 
3.24E-05 

5.16E-06 

2.92E-05 
3.70E-07 
8.E6E-06 

2.14E-04 
9.S2E-07 
7.18E-06 

4 . r a E * D 0 
1.2BE-03 

2.71 E-12 
3.74E-06 
1.S3E-09 

3.75E-06 

1.59E-11 

1.B6E^05 
2 . K E ^ 0 9 

3.47E-05 
2.24E-04 

1.06E-05 

% l t a l l 

84 .07% 
9 5 . 7 1 % 

99.97% 

5,858,941 
6,796.715 
6,796.715 

4 6 3 J 6 5 
9 

B4B,711 

46.337 
1 
0 

100.00000% 
0.53263% 

e.65526% 
100.00000% 
2.75205% 

15 26449% 

0.00000% 

2.60992% 
42 93010% 
0.00000% 

1 3 2 7 2 6 5 % 
75 71189% 

5.16 
0.99 
0.19 

8.66 
34 36 
0.87 

8.66 
23 4 3 
0.31 

6.34 
43 89 

32 40 

5.16 

29.18 
0.37 
8.66 

214.44 
0.95 
7.18 

4.794,590.20 
1.276.95 

0.00 
3.74 
0.00 

3.75 

0.00 

10 64 
0.00 

34.71 
224.05 
10 65 

% H g O 
14 87% 

3.86% 
0.00% 

Q' = 
E,.A,. 

0 . 5 - { z , + Z 3 ) 
Q' Bulk exchanqe fJovif [13/11 

Equations for Total Mercury Concentrabons of given spei^es (i.e., totaJ HgO: sorbed + dissolved) 

yf-^=ku^+Q,f,.MA^r.,^-y^(^u,A^\,,-y.^H>-^^^^^^^^ 

" dt 
-=^j>,n^Q.f..,A^^'^J^\c^>>i'AH...^-y}ci.^^^^^ 

<l(^u 

dt 
--LTii,Hi+QS,^.Hi+^Km-yAcii:iA-Q^^rQ-^^%.ai^Hiy.-H>«.a-K-^vi„,J.-H^^ 

yf-^A^'^^iyyic'E,m4's..j.+i<^.^.^,,iyiQ^^^ /:: -+k+v,)-r^.-^ 

''^-^Ai^^o..^y.\<^A''^d>.^.!^-y}(Z.M,A-&-i^^.^-^^^^^ "^k+y,)-f::'iA, 

V_,,^^E£ = .t{k^^^^.vJ.C^^,^ + [-ff-kw,,„,^-V^.-k^„-V^-k^„,^,^,V^-v,_,-f,^^^ 

dCff̂  
l"-ii./ogjfe0 +VsJ '/oS/oHsO ''"'sB ' A I K H I O / ' • ^ n j ' ' ' H E I -(v,.-+vj./,::'„-.j,-t&„^.i'„ C + [**wf'J-c«^+K.,-f.J-c^ 

^ ^ = \ R r-̂  +iv - r - +v -r-' I A I C +\kb -v lc'"'+ -K- ^ -k+^.}-f::Lu<-{^.^kb^J-K. Cn'n+H...,iyJ< 

dC 
• _ \ B f . ^K-Lt •A^J-A.]-c^,«.+[*«'..,*-f'w]-c^^ ^vj-/ : : -kb^ 

Q ' = 
E „ A . 

Q .5 -{z^+z , ) 
E^ = 0.0142 • Z'-^^ • 365 d / y r where Z is mean total depth (i.e., z l + z2) 

from Mortimer, cited m Schnoor, 1996, pq. 57. 
for rivers, tfiiswiJI be d[fferent (see Schnoor) 

Matr ix A 

C HgO 1 T 

C Hgl l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HqN 2 T 
C M e H q 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

C HgO 1 T 
1 

-4.60 E+0 6 

3.60 E*08 
O.OOE+00 
5.859E+06 

0 OOOE+00 
O.OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C Hql l 1 T 
2 

7.96E+07 

-1.09E+08 
1.61 E-01 

O.OOOE+00 

2.250 E*07 
O.OOOE+00 
0 OOE+00 

0 OOE+00 
0 00E+OO 

C MeHq 1 T 
3 

4.22E+06 

9.35E-02 
-1.90E+07 
0.000 E+OO 

0.000 E+OO 
7.523E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 

O.OOE+00 
O.OOE+00 
-3.05E+07 

2.44 E+07 
O.OOE+00 
2.59E+05 

O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

0 OOE+00 

5.86E+06 
0 OOE+00 
I.OeE+06 

-1.21 E+08 
3.15 E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+00 
5.86E+06 
3.81 E+04 

3.15E-01 
-l.OOE+07 
O.OOE+00 

O.OOE+00 
4.15E+06 

: HqO 1 se i 
7 

O.OOE+00 

O.OOE+00 
O.OOE+00 
3.12E+05 

O.OOE+00 
O.OOE+00 
J . 1 2 E + 0 5 

1.00 E+OO 
O.OOE+00 

C Hql l 1 s e d 

e 
O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

5.25 E+03 
O.OOE+00 
O.OOE+00 

1.00 E+OO 
5.90E-01 

C MeHq 1 s e d 
9 

0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

0 OOE+00 
5.30 E+03 
0 OOE+00 

1,OOE+00 
-5.31 E+03 

Mat r ix 
b 

-4.89E-01 

-6.18 E+01 
-1.43 E+OO 
O.OOE+OO 

O.OOE+00 
O.OOE+00 
O.OOE+00 

4.60 E+OO 
O.OOE+00 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHq 1 sed 

So lu t i on 

5.160 E-06 

2.918E-05 
3.699E-07 
8.656E-06 

2.144E-04 
9.517E-07 
7.185E-06 

4 795E+00 
1.277E-03 

Inverted Matnx 

-5.19E-09 

-1.73 E-08 
-2.89 E-16 
-1.129E-09 

-3.441 E-09 
-4.582E-16 
-9.37 E-10 

9.37 E-10 
-2.54E-13 

-3.83E-09 

-2.21 E-08 
-3.88 E-16 

-8.955 E-10 

-4.275 E-09 
-6.485 E-16 
-7.43E-10 

7.44E-10 
4 .24E-13 

-1.82 E-09 

-5.89 E-09 
-8.71 E-08 

-4.014E-10 

2.580E-09 
-1.111 E-07 
-3.33 E-10 

8.68 E-05 
-8.68 E-05 

-1.15E-09 

-4.25E-09 
1.16E-15 
-3.36E-08 

-7.53E-09 
3.87 E-15 
-2.79E-08 

2.79 E-08 
6.12E-12 

-1.95E-10 

-1.1 OE-09 
-2.33E-16 
-3.42E-10 

-8.51 E-09 
-7.24E-16 
-2.84E-10 

2.84E-10 
-5.34E-13 

-1.6eE-09 

-5.11 E-09 
-8.65E-0e 
-3.78E-10 

8.43 E-09 
-2.80E-07 
-3.14E-10 

2.19 E-04 
-2.19E-04 

-1.16E-09 

-4.23E-09 
1.65E-13 
-3.36E-0e 

-7.39E-09 
5.33 E-13 
-3.23E-06 

3.23E-06 
7.76E-10 

1.03E-06 

5.80E 
5.1 I E 
1.79E 

4 4 7 E 
1.65E 
1.49E 

06 
118 
116 

O.'i 
11/ 
116 

1.OOE+00 
2.40 E-04 

-1.49 E-09 

-4.02 E-09 
-8.65 E-08 
-4.01 E - n 

1.68 E-08 
-2.80 E-07 
-3.33 E-11 

4.07E-04 
-4.07E-04 

x=b/A 

5.16E-06 

2.92E-05 
3.7E-07 

e.66E-06 

0 000214 
9.52E-07 
7 . iaE-06 

4.79459 
0.001277 

Tarqet G sed. wet 4 795874337 q/q 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

f abio HqO w 1 
f abio Hqfl vir 1 

f abio MeHq w 1 
f abio HqO w 2 
f abio Hqfl vir 2 

f abio MeHq w 2 

f zoo HgO w 1 

f zoo Hql[ w 1 
f zoo MeHq w 1 
f zoo HgO w 2 

f zoo Hqir w 2 
f zoo MeHq w 2 

f [ ^ o HqO w 1 
f i ^ o Hql l vir 1 
f_phvto_MeHg_w_1 

f phvto HqO w 2 
f phvto Hql l vir 2 
f_phvto_MeHg_w_2 

f orq HqO vir 1 
f_org_Hgl l_*_1 

f orq MeHq w 1 
f orq HqO vir 2 
f_org_Hgl l_w_2 

f orq MeHg w 2 

f ag HqO sed 
f aq Hqll sed 
f aq MeHg sed 

f sed HqO sed 
f_sed_Hgl l sed 

f sed MeHq sed 

L T,HqO 

L T,Hql l 
L T,MeHg 

Rate Cons tan ts 
kw V.HqO 
kw_v,Hgll 

kw v,MeHq 
kw oxid 1 
kw oxid 2 

kw red 1 
kw red 2 
kw_melh_1 

kw meth 2 
kw demeth 1 
kw demeth 2 

kw photodeqrad 1 
kw photodeqrad 2 
kw mer 

kb oxid 
kb fed 

kb methv 
kb demetf i 
kb mer 

V sA 
v_sB 

V rs 
k mort 
V mffi 

V bur 

R 5W HgO 

R sw HqEI 
R sw MeHq 
E sw HgO 

E sw Hqll 
E sw MeHq 
rtio 5 
e_sed 

z sed 
V_sed 

TSS 1 
TSS+2 

abiotic particulate phase fraction of HqO in water column, layer 1 
abiotic particulate phase fraction of Hgll in water coEumn, layer 1 

abiotic particuFate phase fraction of MeHq in water column, fayer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particufate phase fraction of Hgll in water column, layer 2 

abiotic particulate phasef rac t ionof f^eHq in water column, layer 2 

zooplankton particulate phase fraction of HgO in 

zooplankton particulate [^kase fraction of Hqll in 
zooplankton particulate phase fraction of MeHg 
zooplankton particulate [^kase fraction of HgO in 

zooplankton parQculate phase fraction of Hqll in 
zooplankton parbculate phase fraction of MeHg 

phytoplankton particulate phase fraction of HgO 
phytoplankton particulate phase fraction of Hgl l 

water column, layer 1 

water column, fayer 1 
n water column, layer 1 
water column, layer 2 

water column, fayer2 
n water column, layer 2 

n water column, fayer 1 
n water cofumn, layer 1 

phytoplankton particulate phase fraction of MeHg in water column, fayer 1 

phytoplankton particulate phase fraction of HgO 
phytoplankton particulate phase fraction of Hgtl 

n water cofumn, fayer 2 
n water cofumn, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HqO in water column, layer 1 
organic particulate phase fraction of Hql l in water column, layer 1 

organic particutate phase fractimi of MeHg in water column, layer 1 
organic particutate phase f ract iwi of HqO in water column, fayer 2 
organic particutate phase fractimi of Hgll in water column, layer 2 

organic particulate phase fraction of f^eHq in water column, layer 2 

agueous phase fraction of HgO in sediments 
agueous phase fraction of Hqll in sediments 
agueous phase fraction of MeHg in sediments 

partculate phase fraction of HgO in sediments 
partculate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Total Load, HgO 

Totaf Load. Hgll 
Total Load, MeHg 

water co umn vofatilizatian loss rate cc 
water co umn vofatilizatian loss rate cc 

water co umn vota t i l i za^n foss rate cc 
water c o u m n oxidation rate constant 
water c o u m n oxidation rate constant 

water c o u m n reduction rate constant. 
water c o u m n reduction rate constant. 
water c o u m n methylation rate constar 

water c o u m n methylation rate constat 
water c o u m n demethylation rate cons 
water c o u m n demethylation rate cons 

water c o u m n photoreduction rate f o r i 
water c o u m n photoreduction rate f o r i 
water c o u m n mer cleavage demethyl 

benthic ondat ion rate constant 
benthic reduction rate constant 
benthic methylation rate constant 

benthic demethylation rale constant 
benthic mer cleavage demethylation r 

abkitic settling vefocity 
biotic settling velocity 

resuspension vekicity 
phytoplankton mortality rate 
mineralization rate 

bunal rate 

pore water diffusive volume, HgO 

pore water diffusive volume, Hgl l 
pore water diffusive volume, MeHg 
pore water diff usion coefficient, HgO 

pore water diffusion coefficient, Hgfl 
pore water diffusion coefficient, f^eHg 
Sediment ParUcle Density 

sediment porosity 
sediment layer,char mixing lerwrth 
Vofume of Sediment A w ' z sed 

Effective Partition Coefficients for each Hg species and layer 

K eff HQO 1 
K eff Hqll 1 
K eff MeHg i 

K eff HqO 2 
K eff Hqll 2 
K eff MeHg 2 

Effective K for HgO in layer 1 
Effective K for Hgfl in fayer 1 
Effective K for f^eHg in layer 1 

Effective K for HgO in layer 2 
Effective K f o r H g l l in fayer2 
Effective K for MeHg in layer 2 

g'yr 
p/vr 

q/yr 

p e r ^ 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
pe ry r 

m/yr 
m/yr 

m/yr 
p e r w 
p e r ^ 

m/yr 

in3/yr 

m 3 ^ r 
m3/vr 

m2/sec 

m2/sec 
m2/sec 
g/cm3 

cm3/crr>3 
m 

m3 

mg/L 

"fl/L 

U k q 
U k q 
L / l ^ 

U k q 
U k q 
U k g 

0.00000% 
0.56114% 

0.01844% 
0.00000% 
3 .93251% 

0.04824% 

0.00000% 

9.29993% 
22 34412% 
0.00000% 

0.00000% 
0.00000% 

0.00000% 
74.39982% 
22.34412% 

0.00000% 
0.00000% 
0.00000% 

0.00000% 
12 3 4 6 5 1 % 

3.70796% 
0.00000% 

30 04279% 

3.97537% 

100.00000% 
0 .00041% 
0.02035% 

0.00000% 
99 99959% 

99 97965% 

4.89E-01 

2.35E+01 
9.36E-01 

134.70 
0.00 

0.G3 
SS4.9S 
525.60 

1 2 2 6 3 
23.27 

D.00 
0:00 
0:00 
0:00 

6.51 
0.82 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

4792.62B412 
7 3 

0.003700005 
10.95 
0.01 

0.007620015 

2.59E40S 

2.59E+05 
2.47E+05 
6.41 E-10 

6.41 E-10 
6.11 E-10 

2.65 

^^HMI^^H 0.03 
13900.95 

1.80 

O.ti 

O.DDEiDO 
1.5BE107 
5 21E405 

O.ODE+flO 
1 2 3 E 4 f l 7 
2 3 2 E 4 f l S 

gm 
gsed 

^ b « i k 

Pp„™ae(l-^«ri) g .sed 
cm^ sed 

g U g ' 
m' bulk 

/»' bulk t)i 

K'̂ .. 

[Si ,.cib,̂ , + si,,ci,^ 
siii^+si 

Cj.̂  

+ sU,̂ c'̂ ,̂,, + s: 
^ + S',^^ + SL 

r + Cooc, 

^ci J i c -C ' ) 
TSS 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I J ^ R W J ~ ^ ^ R R , i ~ ^ ^ R U , 7 + Z. . +Z^. +Z 
' R J E J 'Diff J 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T,IVfeHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hglf 
L_Dep,fVfeHg Deposition Loading, fVfeHg 

L 'Dep.i 1̂  dry.i A.../)«^. 
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Ffux, HgO 
Net Ffux, Hgfl 
Net Ffux, fVleHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

W e f and t5ry Oepos i l i on 
D_dry,HgO Dry Deposition Ffux, HgO 
D_dry,Hgfl Dry Deposition Ffux, Hgfl 
D_dry,f\/leHg Dry Deposition Ffux, fVleHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,fVfeHg 

C_Precip,HgO 
C_Precip,Hglf 
C_Precip, fVleHg 

Wet Deposition Ffux, HgO 
Wet Deposition Ffux, Hgfl 
Wet Deposition Ffux, fVleHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, fVfeHg 

Average Annuaf Precipitation Rate 

Z), = C , / . . . / - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.2286 

0 

0.15 

User 
User 
User 

User 
User 
User 

1.5% v/et 
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Operable Unit 2, Mcintosh, Alabama 

Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,IVieHg Impervious Runoff, fVfeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

^RIJ ~ Y^drvJ '^^wet,i • ^ C J ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, IVfeHg 

^RW,i - \PdrvJ ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,fVfeHg Riparian Runoff, fVleHg 

^RRJ ~ V^dry,! "*" ^we t . y i C R • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, IVIeHg 

^RUJ ~ V^dryJ "*" ^wel,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,fVfeHg Impervious Runoff, fVfeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgfl Pervious Runoff, Hglf 
L_R,f\/leHg Pervious Runoff, IVfeHg 

"Soil E ros ion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, fVfeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,fVfeHg Gaseous Diffusion Load, fVfeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U , i "*" ^ C W , i 

V . 

Value 
0.00 
13.47 
0.75 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Value 
0.49 
0.82 
0.00 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
LDiff.HgO Gaseous Diffusion Loafling, HgO 
L_Diff,Hgll Gaseous Diffuaon Loafling, Hgl! 
L Diff,MeHg Gaseous Diffuaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgl!,T 
K v,MeHg,T 
Ttieta 
H.HgQ 
H,Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, ad| for T 
overall transfer rate, Hgll, adj forT 
overall transfer rate, luieHg, adj for T 
T cotrection factor 
Heniy's Law Constant, HgO 
Hen^'s Law Constant, Hgll 
Henry's Law Constant, MeHg 
Universal Gas Constant 
water tiofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate, HgO 
K v,Hgll overall transfer rate, Hgll 
K_v,MeHg overall transfer rate, IvIeHg 
K_L,HgO hguid ptiase transfer coefficient,HgO 
K_L,Hgll llguld ptiase transfer coefficient, Hgl I 
K_L,MeHg liguid ptiase transfer coefficient,MeHg 
K G , HgO gas ptiase transfer coefficient, HgO 
K G, Hgll gas ptiase transfer coeff cient, Hgll 
K G . MeHg gas ptiase transfer coefficient. MeHg 

Units 
g'yr 
g'yr 
g/yr 

ug/ni3 
ug/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atm-m3/mole-K 
Kelvin 

Value 
4 a9E-Q1 
8 24E-01 
7.53E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-Q2 
1.Q3E+Q1 

1026 
7 10E-03 
7.10E-10 
4 70 E-07 
8.21 E-05 
302.54 

Equation 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70 E-02 
1.Q3E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M U Morel. 1994. The tiiogeochemical cycling of elemental mercury: Anttiropogenic Influences Geoctiimica et Cosmoctiiniica AcL 58(15): 3191-191 £ 
states ttiat the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this is HgO 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc_w,HgO 
Sc_w,Hgll 
Sc w,MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
liguid phase transfer coefficient, Hgl I 
liguid phase transfer coefficient,MeHg 
Schmidt number for water, HgO 
SWimtdt number for water, Hgll 
Schmidt number for water, MeHg 
Temperature of reference water (T=20) 
viscosity of water 

m/yr 
m/yr 
m/yr 

--
_ C 

g/cm-s 

1.89E+02 
1.89E+Q2 
1.83E-^02 
2.98E+03 
2.98E+03 
3.12E+Q3 

20 
0.019049 

Calculated for T = 20 C (293.15 K) 

5b „ ; = 

i°g (-".)= 

M>v 

Pw-D^,, 

1301 

998.333 4-8.155(7;,-20)-f 0.00585(7;-20)' 
-3.0233 

Gas transfer coefficient, K_G,i 
Symbol 
K G. HgO 
K G. Hgll 
K G. MeHg 
Sc a, HgO 
Sc a,Hgll 
Sc_a,MeHg 

Parameter 
gas phase transfer coefficient, HgO 
gas phase transfer coefficient, Hgll 
gas phase transfer coefficient, MeHg 
Schmidt number for air, HgO 
Schmidt number for air, Hgll 
Schmidt numt>er for air, MeHg 

Parameters usefl in calculations of transfer coefficients 
u 
Cfl 
W 
pa 
pw 
k 
A3 
va 
Ta 

shear velocity 
flraq coefficient 
wind velocity, 10 m abovewatersurface 
flensityot air 
flensity of water 
von Karman's constant 
VISCOUS subl ayer tiiickness 
flynamic viscoaty of air 
air temperature 

Equation 

u=sgrt(Cdl-W 

m/yr 
m/yr 
m/yr 

-— 
-

m/s 

-m/s 
g/cm3 
g/cm3 

cm2/sec 
C 

5.94E-1-05 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+00 

0.198997 
0.0011 

6 
1.20E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 kg/mS at20 C |ilwevranl1o change with T, well need formula] 

v„=(l.32-l-0.009»r„)il0-'| 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg(0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

logK 

~ 
13.2 

21.8 

1.34 
-53 

Moles/L 

Moles/L 

Moles/L 

Moles/L 

layer 1 

7.94E-09 
9.02E-06 

1.OOE+00 

9.05E-15 
2.48E-75 

layer 1 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

alphas 
layer 2 

7.94E-09 
9.02E-06 

1.OOE+00 

9.05E-15 
2.48E-75 

layer 2 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

Sediment 

7.94E-09 
9.02E-06 

1.OOE+00 

9.05E-15 
2.48E-75 

Sediment 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Little Blue Heron 

February 3, 2012 

pH 

[^^^1 = «oC,.,^.. 

1 
^ 0 Icr 
a^ =K^^c,[Cl J a^ 

^ 2 ~ ^Hg{OH\ 

2 

OH-
2 

^ i ^ ^ I ^ S O ^ [ ^ ^ 4 P-0 

^ 4 ~ ^ I ^ S s'- 7 

OH- 'scfA - ^ ^ H g S s'-] 

7.15 7.15 7.15 

Concentrations 

cr mg/L 
804^" mg/L 

S^" mg/L 

Molecular Weights 

c r amu 

S04^" amu 

S "̂ amu 

layer 1 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

layer 2 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

Sediment 

0.3 

5.0E-03 

1 .OE-09 

35.45 

96.056 

32.06 

Assumption 

c r = Total Chloride 

S04^" = Total Sulfate 

S "̂ = Total Sulfide 
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Equilibrium Partitioning 
Symbol 
f_ap_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_DOC_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_MeHg_w_1 
f_abio_M eHg_w_2 

f_zoo_l-lgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_H gO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_l-fgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particuiate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particuiate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particuiate phase fraction of HgO in water column, layer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particutate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particutate phase fraction of HgO in water column, layer 1 
phytoplankton particuiate phase fraction of HgO in water cofumn, layer 2 
phytoplankton particuiate phase fraction of Hgll in water column, layer 1 
phytoplankton particuiate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water coiumn, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particuiate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles. Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles. Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Equation Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

Value 
100.00000% 
100.00000% 

0.58263% 
2.75205% 
8.65526% 

15.26449% 

0.00000% 
0.00000% 
2.80992% 

13.27265% 
42.93010% 
75.71189% 

0.00000% 
0.00000% 
0.56114% 
3.93251% 
0.01844% 
0.04824% 

0.00000% 
0.00000% 
9.29998% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

74.39982% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

12.34651% 
80.04279% 

3.70796% 
8.97537% 

100.00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97965% 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

p j _ 
•^1%! 1 , 1 A-fi/j^a? C x F " ? ^ J. V^'i V A- K"^ S. A- V K \ 

I T I U Y^^),iQi ^cibio ' ^^b iozoo , ! '^biazoo~ ' ^b iophy ia "^biaphyto^ ^ b i o d e a d i '^biqdead'^ ^ D O Q ^DOCJ 

Y'"i V 1 (T^ 
rw,j ^ a b i d ' ^ ^ a b i o ' - ^ 

i r i u \is.i,i,j^ ' '^abio"^^bio_zo(ii ' "^biazoo^ ^bio_phyta ' '^biqphyto'^ ^ b i o j e a t j i ' '^biadead'^ ^ D O Q '"^DOq 

Yaq n i pj-6 

J D O Q I j . l / r ^ j r " ! / C J - F " ^ ^ 4 - ^ " ^ K 4- K"^ ? 4- V 9 
i T 1 u \JS.^j^^^ • Ogĵ ^g- Ti^-6jo_;oq; • '^biazoo^^bio_phytti ' '^biqphyto'^ '^bio_dea$ ' '^bit^dead'^ ^ D O O ' ^ ^ D O Q 

J zoo.i zoo,i zoo J aq. i 

~ ^ a b i d ' ' ^ a b i o ' - ^ ' Jaq. i 

Yoq n 1 A-6 rw,] 

J phyto,i phyto,i phyto J aq,i 

- 6 y -wj 
•I org,i org J org J aq,i 

r s e d 
J aqJ n . T^sed 

^ s e d ^ ^ a b i o . i 
r i s e d 

' ^ abio J 

^ s e d 

1 A - 6 , j ^ s e d 
• i U -r J ^ h i o d e a d J 

rised 
bio dead.i •10"' 

•sed 

/
^sea 1 rsea 

sed J J aqJ 
1 from 

0.5 
0 
0 

'Solids Balance' 

0.13 
0.20 
0.17 
0.23 

84,224.58 
1,430.88 
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DOC_1 
DOC_2 

Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
'*'_aq_o''g_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

g/m 3 
g/m3 

Units 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

16 
16 

Value 
0 

7,182,936 
15,887 

0 
127,696,640 
2,581,565 

0 
31,924,160 
5,163,130 

0 
127,696.640 
2,581,565 

0 
301,427 
310,000 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

assumed to be 0.25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytopiankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Solids Balance 

SbJo_phyto,1 
Sbjozoo.l 
SbJo_phyto,2 
Sbjo_zoo,2 

SabJo_1 
SabJo_2 
SbJodead, 1 
SbJo_dead,2 
SabJo, sed 
S_bJo_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
SymboE 
A_w 
A_c 
QJn 
Q_oul 
SabJoJn 
Sbjophytojn 
Sbjozoojn 
SbJo_phyto,1 
Sbjo,zoo, 1 
SbJo_phyto,2 
Sbjo,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v rsabJo 
v r s b j o d e a d 
k m o r t i 
k_mort_2 
v_sA 
v_sB 
v r s 
kmort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surtace Area of Water Body 
Surtace Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+04 
1.43E+03 
a57E+D4 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^^^^^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
intertacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
bunal velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
4.63E-^05 
6.48E+05 
6.80E+06 
6 80E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
0.S3 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 

912 5 
0.007620015 

0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.80 
0.43 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

|]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matnx A 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
Z23E+09 

0 
0 
0 
0 

S abio.2 
2 

5.86E+06 
-2.23E+09 

0 
0 

2.22E+09 
0 

S bio dead.i 
3 

0 
0 

3.48E+07 
3.97E+07 

0 
0 

S bio dead.2 
4 

0 
0 

5.86E+06 
-3.97E+07 

0 
3.38E+07 

S a bio, sed 
5 

0 
1714.45282 

0 
0 

-5.25E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71E+03 
0 

-5.38E+03 

b 
2.99E 

0 
7.10E 

0 
0 
0 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 
S abio,sed 

S bio dead,sed 

Matrix 
1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+D4 
1.43E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

x=b/A 

5.72E-13 0 0.134084 
-2.2E-10 0 0.198936 

0 1.51E-09 0.165948 
0 -8.94E-09 0.227765 

-2.82E-04 0 84224.58 
0 -2.42E-04 1430.879 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R»K»LS»C* 

L^=S,^-A[kg/m'/yr 

"o.224 ^^^"^ 1 
tons/acre 

p ' -^12^2 

0 . 5 - { z , + 2 , ) 

q W 
'^BIO_zoo,1 

c W 
^BlO_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
'^BI0,2 

q W 
^ABI0 ,2 

death/production 

settling fresuspension 

SSED 

Qin^ABIO,in 

Qin2BIO_phyto,in 

" A ' ^ B I O _ z o o , i n 

state, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distnbutions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distnbutions 

Silt 

Clay 

y '^w_deadl _ , c,w _ y _ J cw 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ 4-V • 4 • ' \ ' ^^ 

V 
dS. ised 

• sed i s ed 
sed - ^ s A A v " ^ a b i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, etal, 1985. settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, etal., 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Kinetic Rate Constants 

V aier column ADIOIIC 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgil_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgil_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

M4TnyiMIAnAfHSII!!>M£HS 
Parameter Equation 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 

Units 
per day 
per day 
peryr 
peryr 

I 

1 
2 

peryr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00583 
0.02752 
0.02810 
0.13273 
2.47 E-07 
6.81 E-06 

Notes 
1 
1 

3 

if anoxic: 

"^aielli ~ 

2 
4 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved {non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The ' denotes that biotic methylation is occuring if there is anoxia 

Sediment Biotic Methylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, v/hile old mercury is 0.001/day 

Tab: Rate Constants Page 1 of 4 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Water column Demethylation of MeHq => Hqll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
f_3P_Hgil_w_1 
f_aq_Hgll_v/_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 
peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 per yr 
biotic demethylation in layer 2 per yr 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 
4.24727E-05 

5.83E-03 
2.75E-02 
2.81 E-02 
1.33E-01 
1.44 E-07 
6.81 E-06 

Notes 
1 

= k 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

Sediment Biotic Demethylation of MeHg => Hgll| 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
2.32727E-07 
8.49455E-05 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

(eduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw basered 
kw basered sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw red 1 
kw red 2 
kb_red 

kw red 1 
kw red 2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(0H)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Notes 

Equation Units 
per day 
per day 

-
-
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

* currently assume no reduction in sediments 

1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Photo-Deqradation (MeHq -> HgO) 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
1.78E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022'PAR 
From Fig. 2b. k=0.0019'PAR Value used: 0.002*PAR PAR = E/m2-day 

Photo-Reduction {Hgll -> HgO) 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

per hr 
per hr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

1 1 
1 1.2 

calculated for comparison to input 

= k *E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 

peryr 
peryr 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St Laviaence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/-0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde etal., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

Photo-Oxidation (HqD 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

Hgll) ^ ^ ^ ^ ^ H 
rate for UV-B-1.18uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25+/-0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ photo _base = 
0.25hr-

lASuE/mVs 
k _ photo _ oxid =k _ photo _ base • UVB 

Light Intensity 
Symbol 

z_2 
Surface Light 
Surface Light - UV-B 
ke 

Equation Parameter 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

r\ UV-B extinction coefficient (layer UV light extinction = f(DOC) 
Ti UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light, 
check? 

Met Reduction (HgO -> Hgll): PhQtQ.Reduction_Dlus Biotic Reduf 

Units 
m 
m 

E/m2-day 
E/m2-day 

perm 
perm 
perm 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 
76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E^9 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation 

Notes 

E - ^ JE .e - ' ^ 'dx- ^ ^'[e-'^'^ 
•^2 ~ ^ \ xi X^ — Xj K 

-Lx, 1 
- e ' -

z , = x ^ - x . 

E 
1 

- . f F e'"'"''-^^ dx -
UV-B J -^Oi'f** "-^ 

1 ^njyzl.\e-iuv-Bh _ g '^UV-B^2 

rj^_,= 0 . 4 4 1 ^ - ( D O C ) UV-8 relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scully, Nl\/I, Lean, DRS. Arch. Hydrobiol. Beih. 1994. 43,135. 

Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

February 3, 2012 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Date 
2/15/2006 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

Olin Site Specific 1/18/2010 
Application of SERAFM 

Changes 
Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (EBO) was fixed to go to K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 

In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SC:ENARIO 1 
Great Blue Heron 

February 3, 2012 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007' 

Watershed Location (East or West) ^ F 
Watershed Area (as Contributing Area) 
Percent Impervious ^ _ 
Percent Wetland ^ H 
Percent Riparian ^ H 
%wi th Known Contaminated Soil ^ H 
Percent Upland ^ B 

Lake Area ^ H 
Epilimnion Depth ^ H 
Hypolimnion Depth ^ H 
Anoxic Hypolimnion ^ H 
Hydraulic Residence Time ^ H 
Inflow ^ H 
Outflow ^ B 

Water pH ^ B 
Epilimnion Water Temp ^ H 
Hypolimnion Water Temp ^ H 
Air Temp ^ H 
Annual Precipitation ^ H • 
DOC Epilimnion ^ ^ f t 
DOC Hypolimnion ^ ^ M 
Color (as PtCo) ^ B 
Trophic Status 

Inflow Mercury Concentrations 
H g O ^ r 
H g l l H 

M e H g ^ " ^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweight 

Known Mercury in Contaminated Soils 
Cs.HgO ^ ^ 
Cs,Hgl! 

Cs.MeHg 

Value 
East " ^ ^ 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% ^ ^ 

463,365 " ^ ^ 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 ^ ^ 

7.15 ^ ^ 
29.39 
29.39 
19.9 

152.4 

16 
16 

Eutrophic 

5.64 E-06 
7.33E-08 

^ H 

1.129080624 
4.13E-03 ^ ^ 

Units 

m2 

-
-
-
-

m2 
m 
m 

-
yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHg Unfilte 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

127,696,640 
2,581,565 

301,427 
310,000 

PCT ERROR 
3.46 

-61.23 
-0.92 

-59.26 
-29.48965936 

31.2197083 

Epilimnion 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ H 

^^^^^^1 
^ ^ H 

^^^^^^1 
^^^^^1 1 ^ ^ 1 
CLEANUP 
13.09 

Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

ISediment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
1 HgT porewater 

^HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

15.61 
2.99 
0.46 
19.07 

15.61 
88.25 
0.89 

104.75 

26.93 
107.30 
2.40 

136.63 

26.93 
669.61 

2.64 
699.18 

26.93 
73.21 
0.91 

101.06 

0.00 
33.26 

0.00827 
33.27 

0.42 
0.91 

2.09 
Great Blue Heron 

13.09 
• 5.90 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

• " 0.47525 
7.39 

1 " 0.88225 
42-67625 

1 0.00422 • 
1 33.27 1 

Note: 8 

Absolute Error 

-15.61 
-2.99 
0.02 

-11.68 

-15.61 
-88.25 
-0.01 

-62.08 

-26.93 
-107.30 

-2.40 
-136.63 

-26.93 
-669.61 

-2.64 
-699.18 

-26.93 
-73.21 
-0.91 

-101.06 

0.00 
-33.26 
0.00 
0.00 

-0.42 
-0.91 

Relative 
Error 

-100 
-100 

3.4600979 
-61.23396 

-100 
-100 

-0.923906 
-59.26087 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-48.97966 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.09 
0.07 
0.63 

0.47 
2.69 
0.14 
3.30 

0.46 
1.65 
0.18 
2.29 

0.46 
10.31 
0.20 
10.96 

0.46 
1.10 
0.04 
1.60 

0.00 
0.27 
0.00 

0.499 

0.064 
0.140 

0.32 
Great Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

6.29 
1.21 
0.22 
7.71 

6.29 
35.55 
0.43 

42.27 

10.63 
42.23 
1.03 

53.89 

10.63 
263.56 

1.13 
275.32 

10.629 
28.799 
0.378 

39.806 

0.00 
13.08 
0.00 
13.09 

0.20 
0.44 

1.00 
Great Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Bioiic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
.16E-07 
.16E-06 
.16E-07 
.16E-08 
.16E-07 
.33 E-07 
0.03 

0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SC:ENARIO 1 
Great Blue Heron 

IHuman and Wildlife Exposure Risk Results 

February 3, 2012 

ratio Sed 
Meth/demeth 

50.00% 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Litlie ^rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

fl.Si 

1.07 
2.09 
0.00 
0.98 
0.00 

0.08 

0.16 
0.32 
0.00 
0.15 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

——l^-^M 
0.51 
1.00 
0.00 
0.47 
0.00 

^mfH 
0.00 
0.00 
0.00 
0.00 

• _ 0.00 _ ^ 

x 
HI 

2.09 
0.32 

m = 
b= 

Sed_HgT 

y 
Sed Hg 

33.27 
0.50 

18.519 
-5.431 
13.087 

for HI = 

SedHgT vs HI of Most Sensitive indictor 

y = U.(lU26x - U.UOfi 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type 'YES or'NO to flag whether the hypolimnion is anoxic or not. if it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtGo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/ovenA'ritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" Unction undei 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute &ior = Obseived - Predicted 

Relative Error = 
Obseived - Predicted 

Observed 
• 100% 

Site-Specific User Input 
Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

Predicted Mercury Concentrat ions In Fish and Wildl i fe and Hazard Quot ients 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Great Blue Heron 

February 3, 2012 

Scenario 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Contaminated 
Sediment 

I 0.46 

Uncontaminated 
Sediment 

0.07 

Target 

0.220 ng/L 

0.09 
0.08 
0.08 
0.42 
0.91 
0.50 
0.09 
0.08 

0.01 
0.01 
0.01 
0.06 
0.14 
0.08 
0.01 
0.01 

0.04 
0.04 
0.04 
0.20 
0.44 
0.24 
0.04 
0.04 

ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 
ug Hg/ g 

wet weight 
wet weight 
wet weight 
wet weight 
wet weight 
wet weight 
wet weight 
wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

Body-Weight 
Total Dose = V '̂ ^Diet î .̂ .̂̂  • Potential Dose. + [drinking rate • [Hg\ HQ = 

Total Dose 

TRV or SfD 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue i-leron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisl ier 
Wood Ducl< 
All igator 

Human 
IVIan 
Woman 
Adult 
Cii i ld 
Native American 

from: 
and cited in: 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ . . . ^ , „ 
weight] [kgwetweight /d] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of 
Percent of Diet Percent of Diet Diet from 

from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : 

and Plants Insects Crayfish or 
Frogs 

-

0% 100% 0% 

0% 0% 15% 

0% 0% 35% 

0% 5% 10% 

0% 0% 0% 

0% 60% 20% 

0% 0% 0% 

75% 25% 0% 

0% 0% 35% 

Percent of 
Diet from 
Trophic 
Level 3 : 

Fish 

" 

0% 

75% 

5% 

50% 

0% 

20% 

0% 

0% 

17% 

Percent of „ ^ , 
„ . ^ , Percent of 
Diet from „ . ^ , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

_. , sources 
Fish 

" 

0% 0% 

10% 0% 

60% 0% 

35% 0% 

0% 100% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potenfial 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

18 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

39 

0 

0 

1 

0 

19 

0 

5 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

1 

4 

2 

0 

7 

0 

0 

0 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 
0 

31 

3 

49 

0 

34 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg wet 
weight/d 

0 

9 

74 

74 

0 

0 

0 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
39 

41 

81 

125 

0 

59 

0 

23 

^ 1 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

^ ^ 

HQ (Total 
Dose / TRV) 

0.51 

0.55 

1.07 

2.09 

0.00 

0.98 

0.00 

0.38 

0.00 

RfD 1 
0.01 

0.01 

0.01 

0.01 

0.01 

Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journal of Toxicology and Environmental Health, Part B. 2:325-255. 
TRV values from Nichols, etal. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 

TRV 

Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1- 10 {.74 L/d) and 11-19 (0.97 L/d). 

Percent Diet of Trophic Level 4 fish is assumed because the ingesfion rate is fish specific. It is assumed that all the fish ingested of this type are 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

exposed to the contamination and are of troph 

0.00 

0.00 

0.00 

0.00 

0.00 

c level 4. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Mettiylmercury Bioaccumulation Factors 
Percenfile of Distribufion 

Trophiic Level 1: Phyto 
Trophiic Level 2: Insects 
Trophiic Level 2: Crayfisli and Frog 
Troptiic Level 3: Bluegill 
Troptiic 4: Bass 
Troptiic 3: Brool< Silver Side 
Troptiic: 3 Crayfisli 
Troptiic 3: Bultfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 

1.67E+05 

1.80E+05 
9.14E+05 

1.99E+06 

1.08E+06 

1.87E+05 

75th 

9.20E+06 

95th 

1.40E+07 

BAF --

ug 

kg 
ug 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Potenfial 
Dose from 

Water 

[ng/d/kg] 

0.011 

0.006 

0.007 

0.003 

0.033 

0.005 

0.008 

0.005 

0.000 

Bacltground 

Potenfial Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.72 

0.00 

conditions 

Potential 
Dose from 

Trophic Level 
2: 

Zooplankton 

ug Hg/kg wet 
weight/d 

5.91 

0.00 

0.00 

0.14 

0.00 

2.84 

0.00 

0.80 

0.00 

Condition of Site under only atmospheric loading | 

Potential Dose 

from Trophic 
Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.19 

0.60 

0.29 

0.00 

1.02 

0.00 

0.00 

0.07 

Potential 

Dose from 
Trophic 
Level 3 

ug Hg/kg 
wetweight/d 

0.00 

4.78 

0.43 

7.44 

0.00 

5.18 

0.00 

0.00 

0.17 

Potential 

Dose from 
Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

1.39 

11.32 

11.34 

0.00 

0.00 

0.00 

0.00 

1.07 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
6 

6 

12 

19 

0 

9 

0 

4 

1 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

-

0.08 

0.08 

0.16 

0.32 

0.00 

0.15 

0.00 

0.06 

0.00 

RfD 1 
0.001 

0.002 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potenfial 
Dose from 

Water 

[ng/d/kg] 

0.035 

0.018 

0.022 

0.010 

0.103 

0.016 

0.025 

0.015 

0.000 

Potenfial 
Potenfial Dose from 

Dose from Trophic 
Trophic Level 2: 
Level 1 Zooplankt 

on 

ug Hg / kg ug Hg/kg 
wet wet 

weight/ d weight/d 
0.00 18.45 

0.00 0.00 

0.00 0.00 

0.00 0.42 

0.00 0.00 

0.00 8.87 

0.00 0.00 

8.49 2.50 

0.00 0.00 

Potenfial 
Dose from 

Trophic 
Level 2: 

ug Hg/kg 
wet 

weight/d 
0.00 

0.59 

1.87 

0.92 

0.00 

3.19 

0.00 

0.00 

0.22 

Potenfial Potenfial 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

14.92 

1.35 

23.24 

0.00 

16.19 

0.00 

0.00 

0.55 

ug Hg/kg 
wet 

weight/d 
0.00 

4.33 

35.35 

35.42 

0.00 

0.00 

0.00 

0.00 

3.35 

Total 
Potenfial 

Dose 

ug Hg/kg 
wet 

weight/d 
18 

20 

39 

60 

0 

28 

0 

11 

4 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

~ 

0.25 

0.26 

0.51 

1.00 

0.00 

0.47 

0.00 

0.18 

0.00 

RfD 1 
0.004 

0.005 

0.004 

0.004 

0.004 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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RGO Report 
Operable Unit 2, Mcintosh, Alamaba 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ | 
Symbol 
Aw 
z_1 
z_2 
Mvj 1 
Vw_2 
9 
Qin 
Qout 
Cin_HgO 
Cin_Hgll 
Cin_MeHg 
P 
£ 
DOC_1 
D0C_2 
DOC Sed 
TOC_Sed 
Trophic Level 

pHI 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volumeof Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Anriual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw*2_1 
Aw*z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mg/L 

g org C/m2 

Value 
4.63E+05 ' 
1.40E+00 
1.00E-01 
6.49E+05 1 
4.63E+04 ] 

0 
6.80E+06 
6.80E+06 

0 
0.00000564 1 
7.332E-08 I 

1 5 2 . , ^ ^ 
100 

im 
10 

7.76 

7.15 ' 

^ ^ ^ ^ ^ 

Lint( 
Lintc 
Unit 
Calc 
Calc 
Unit 
Calc 
Calc 
User 
User 
User 
Link 

not currently used 
Unit 
Llnt( 

not currently used 
not currently used 

Comp 

Linic 
Linic 
Linic 

'--f 
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Equation 

RGO Report 
Operable Unit 2, Mcintosh, Alamaba 

Watershed Characteristics 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface -Vea of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastern or Western 
Flag for Part of Cour Eastern (1) or Western (2) 

u avg Vi'ind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeH{ Ratio of Export to Precipitation for Impervious Surface 

R_Wetiand, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Rafio of Export to Precipitation for Wetlands 
R_Wetiand, MeHg Rafio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

m/s 

Units 
m2 
-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

Value 
647,500 

2% 
H 53% 
1 13% 

16% 
16% 

13,598 
345,118 
86,118 
101,010 
101.658 

0.1 
0.001 
0.001 
0.001 
0.0005 

0 
0 
0 

1.129080624 
0.004128952 

Link 
Link 
Link 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 
Input&Output 
Input&Output 
Input&Output 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Rvalues come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems; A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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RGO Report 
Operable Unit 2, Mcintosh, Alamaba 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Water i j 
Symbol 
T_1,C 
T_1,C 
T_1,K 
T_2,K 
T a 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Equation 
Characteristics 

Parameter 
Water body temperature. Layer 1, Celsius 
Water body temperature. Layer 2, Celsius 
Water body temperature, Layer 1, Kelvin 
Water body temperature. Layer 2, Kelvin 
air temperature, C 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f{DOC} 
UV light extinction = f{DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

2 Light Exfinction Coefficient 
from Wetzel 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 
Celsius 

E/m2-day 
~ 
-
-

E/m2-day 

perm 
perm 
perm 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 
29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. tlydrobioL Se/h. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/day for clear skies 

5 Assuming average cloud reduction facator of 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor*(100%-surface reflectance)/100*(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
Ukg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

^ 15.887 ^ 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
L/kg 

0 
127,696,640 

^ 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cnr 

" ' ~ MW^^^ sec 

- 5 22x10"" cm^ 

' ' ' ~ MJV^^' sec 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

leHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
Ukg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
Ukg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

Ukg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.23 
7943282.3 

79432.823 
1584893.2 

Kd-
sediment 

Ukg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

Ukg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15.886.565:i 

12,679,146 
630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 
APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Great Blue Heron 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Pan 
G HqO 1 Aq 
G Hgll 1 Aq 
G MeHg 1 Aq 
G HgO 2 Aq 
C Hgll 2 AQ 
C MeHg 2 Aq 
G HgO pore 
G Hgll true 
G MeHg pore 

G HgT 1 filtered 
G HgT 2 filteied 
G HgT Sed filtered 

G HgO 1 T 
G Hgll 1 T 
G MeHg 1 T 
G HgO 2 T 
G Hgll 2 T 
G MeHg 2 T 
G HgO sed, lnjlk 
G Hgll 1 sed. bulk 
G MeHg 1 sed, bulk 

G HgO sed. ujet 
G Hgll 1 sed. wel 
G MeHg 1 sed, wet 
G HgT sed.wet 

G HgO sed, dry weiqhl 
G Hgll 1 sed, dry weight 
G MeHg 1 sed, div weiqhl 

G HgT 1 
G HgT 2 
G HgT Sed, dry ujerght 

Equatk 

Layef1 
Layer 2 
Sediments 

Q' 
Qin 
Ooiit 

V 1 
V 2 

f ag Hgll w 1 
f aq MeHg w 
f aq HqO w 2 
f aq Hgll w 2 
f aq MeHq w 

f K X ; HgO w 

f Dtx; m\ w 
f D t X ; PiieHq 
f DOC HqO w 
f DOC Hqll w 
f DOC MeHq • 

(%Me MeHq T/Hg T) 

Bulk Excbarqe Row 
Inflow 
Outflow 
Surface Area of tbe Water Body 
Exchange rate 
Volume of Layer 1 
Volumeof Layer 2 
depth of ftrst water layer 
depthof second water layer 

aqueous phase fraction of HqO in water column, tayer 1 
aqueous phasefract ionof Hqll in water column, layer 1 
aqueous phase fraction of MeHq in water col ixnn, Eayef 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phasefract ionof Hqll in water cofumn, layef 2 
aqueous phasefract ionof MeHq in wata" column, layef 2 

DOC comt^exed fraction of HgO in water column, layer 1 
DOC complexed fraction of Hgll in watef column, layer 1 
DOC comtJexed fraction of MeHg in water column, layer 1 
DOC comi^exed fraction of HqO in water column, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHq in water column, layer 2 

Units 
g/m3 
g/m3 
g/mS 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 
g/m3 

g/m 3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 
g/m3 
g/m3 
g/m 3 

g/q 

g/q 

g/q 
g/q 

g/m3 
g/m 3 

q/q 

% M e H q 
4 14% 
1.79% 
0 08% 

m 3 / ^ 

m3Af 
m3/yf 
m2 

m2/yr 
m3 
m3 

Vaiue 
4 73E-07 
911E-0B 
7 04E-03 
4 60E-07 
165E-06 
1 79E-07 
4 60E-07 
1 10E-06 
4 38E-0a 

6 34E-07 
2 29E-06 
160E-06 

4 73E-07 
2 69E-06 
1 36E-07 
4 60E-07 
1 03E-05 
1 97E-07 
3 82E-07 
2 2SE-01 
179E-04 

2 98E-13 
2 69E-07 
1.32E-14 
2 69E-07 

B47E-13 
4 99E-07 
3 96E-10 

3 30E-06 
1 10E-05 
4 99E-07 

%Hgll 
61 52% 
94 .01% 
99.92% 

5,858,941 
6,796,715 
6,796,715 
463.365 

9 
648,711 
46,337 

1 4 0 
0.10 

1.000 
D.ooe 
I1.0B7 
1 0 0 0 
D.028 
0.153 

0.000 
0.028 
D.429 
0.000 
0.133 
a .T5 I 

Cone, i f 
n g / L : 

0.47 
0.09 
0.07 
0.46 
1.65 
0.13 
0.46 
1.10 
0.04 

0.63 
2.29 
1.60 

0.47 
2.69 
0.14 
0.46 
10.31 
0.20 

0 
224,763 

179 

0.000 
0.269 
0.000 
0.269 

0.0000 
0.4939 
0.0004 

3.296 
10.964 
0.499 

%HqO 
14.34% 
4 1 9 % 
0 00% 

Q' = 
E „ A,. 

0 . 5 - ( z , + z , ) Q" Bulk exchange flow \L'Sf\\ 

EQualiors for Tola] Mercury Concentrations of given species f i . e , total HqO" sorbed -i-dissolved] 

V..^-^ = L,̂ ,̂  + Q,f,,„̂ \̂kw,,,,-VJ[-r̂ ^̂ 4w ,̂,V^̂ ^̂ ^̂  • 4 . ' ^iB• JbiaH^ • 4 . I ' C j i s c i + y • ^ s ( 

7 -^\,BsnK-^^>ii-y.-H.tyK-'^\ATamsi!^-' '^B- fi!^snK\c^^^^^^ 

'IQ. 
" dt 

-=LT,..H,+Q.C,^.HA^\.,rK]<sii+{-&^rQ'-kMi,^.HsK-k^^i.^^^^^^ 

K^-^=4^,e•K]<,Ak^l.,•K+|<^^o.,M^^^^^^ ' -+k+y^•f::L•A• •C" 

-̂ ^̂  '-=iH,^jK]<i,A'''^.M,(t-K]<,sA-&-^'^'iy'''-^'^''rK-''\Ap:i^^^^^ i^„.^^+(v,,+v,).y;-^„A 

V ^ — ^ ^ = i{kw„^,^yVj-C]i^ii^^ + [-Q'-kw^^,„^^yV^-kw^^,V^-hVp^^,^^^ji-^ 

^/-^=Kf::i,A^.-fX.^*^.-f:i,J-A]<^* 
If"' 1 

-(v.+vJ-/r«^-^-i&„,^-f^ C+^*^-fJ-Cir + K..-fJ-C«, 

-R.. -(v.+vj-/;,;U-A.-( CHlAkk.,„iKJ< 

^ .^=[^^ ; .u+(v . - / ; . +''.,-f>iî }A.\(^Z • O q -k,+^*)-/X*^,-A..-( 

Q' = 0.5-(: ,+z,) 
E^ = 0.0142-Z'"^ -365d /y r where Z is mean total deptfa (i e., z^ + 72) 

from Mortimer (1941), cited in Schroof, 1996. pq 57. 
for rivers, this will be different fsee Schnoor) 

Matrix A 

C HqO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO 1 T 

-4.60 E+D8 
J.60E*Oe 
OOOE-tOO 
5.859E+06 
O.OOOE+OO 
O.OOOE+00 
OOOE-KB 
OOOE-KX) 
OOOE-tOO 

C Hgl l 1 T 

7.96E+07 
-1.09E+0B 
1.61 E-01 

O.OOOE+00 
2.250 E+D7 
O.OOOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHg 1 T 

4.22 E+D6 
9.35E-02 
-1.90E+07 
O.OOOE-tOO 
O.OOOE-tOO 
7.523E*i>S 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HgO 2 T 

S.BBE'^OB 
OOOE-HXI 
OOOE-HXI 
-3.05E+07 
Z 4 4 E * 0 7 
O.OOE-HJO 
2.59E*05 
OOOE-tOO 
OOOE-tOO 

C Hgll 2 T 

O.OOE+00 
5.B6E+06 
O.OOE+00 
1.08E+06 
-1.21 E+08 
3.15E-D1 
O.OOE+00 
1.14E+08 
O.OOE+00 

C MeHq 2 T 

OOOE-tOO 
OOOE-tOO 
5.86E+06 
3.81E-^04 
3.15E-01 

-1.00E+D7 
OOOE-tOO 
OOOE-tOO 
4.15E*06 

C HgO 1 sed 

O.OOE+00 
O.OOE+00 
O.OOE+00 
3.12E+05 
O.OOE+00 
O.OOE+00 
-3.12E+05 
O.OOE+00 
O.OOE+00 

C Hgll 1 sed 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
5.25E+03 
O.OOE+00 
O.OOE+00 
-5.25E+03 
5.9DE-01 

C MeHq 1 sed 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5.30 E+03 
O.OOE+00 
i . ieE+00 

-5.31 E+03 

Matrix 

-4.e9E-01 
-6.18E+01 
-1.43 E+OO 
OOOE-tOO 
OOOE-tOO 
OOOE-tOO 
OOOE-tOO 
OOOE-tOO 
O.OOE-tOO 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HcjO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHg 1 sed 

So lu t ion 

4.723E-07 
2.637E-06 
1.365E-07 
4.599E-07 
1.031 E-05 
1.965E-07 
3.317E-07 
2.248E-01 
1.785E-04 

Inverted Matrix 

-e.15E-09 
-3.41 E-08 
-1.47 E-10 
-6.306E-09 
-1.324E-07 
-4.770E-10 
-5.23E-09 
-2.89 E-03 
-6.94E-07 

-7.51 E-09 
-4.29 E-08 
-1.83E-10 
-7.327E-09 
-1.645E-07 
-5.926E-10 
-6.08 E-09 
-3.59 E-03 
-e.62E-07 

-3.03E-09 
-1.27E-0B 
-8,72E-0B 

-2.51 OE-09 
-4.994E-08 
-1.113E-07 
-2.08E-09 
-1.09E-03 
-8.71 E-05 

-7.64E-09 
-4.09E-1)8 
-3.23E-10 
-4.49E-D8 
-2,90E-07 
-1.04E-09 
-3.73E-08 
-6,32E-03 
-1.S2E-06 

-7.52E-09 
-4.25E-08 
-3.65E-10 
-1.32E-08 
-3.28E-07 
-1.18E-09 
-1.09E-OB 
-7.14E-03 
-1.72E-06 

-3.06E-09 
-1.29E-08 
-8.66E-08 
-2.79E-09 
-5.15E-08 
-2,80E-07 
-2.31 E-09 
-1.12E-03 
-2.19E-04 

-7.64E-09 
-4.09E-08 
-3.23E-10 
-4.49E-08 
-2.90E-07 
-1.04E-09 
-3.24E-06 
-6.32E-03 
-1.52E-06 

-7.52E-09 
-4,25E-08 
-3,75E-10 
-1.32E-08 
-3.28E-07 
-1.21 E-09 
-1.09E-0B 
-7,33E-03 
-1.76E-06 

-3.06E-09 
1,29E-0B 
8.66E-08 
2.79E-09 
5.16E-08 
2,80E-07 
2,31 E-09 
1.13E-03 

A 0 7 E - 0 4 

x=WA 

4.72774E-07 
2.63676E-0e 
1.364S3E-07 
4.59367E-07 
1.03079E-05 
1.96543E-07 
3.3169E-07 

0.224762892 
0.000178549 

Tab: Water Body Hg Page 1 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

f abio HgO w 1 
f ^ l o Hgll w 1 
f ^ l o MeHg w 
f ^ o HgO w 2 
f ^ l o Hgll w 2 
f ^ l o MeHg w '. 

f z o o HgO w 1 
f zoo Hqll w 1 
f zoo MeHg w 1 
f z o o HgO w 2 
f zoo Hgll w 2 
f zoo MeHq w 2 

f tfiyto HqO w 1 
f phyto Hqll w 1 
f chyto MeHq w 
f rtiyto HgO w 2 
f phyto f i j i l w ; 
f phyto MeHq w 

f org HgO w 1 
f org Hgll w 1 
f org MeHg w 1 
f org HgO w 2 
f org Hgll w 2 
f org MeHg w 2 

f aq HoO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hqll sed 
f sed MeHq sed 

L T.HqO 
L T.HqII 
L T.MeHq 

Rate Constants 
kw v,HqO 
kw v.HqII 
kw v,MeHq 
kw o»d 1 
kw oxid 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demelh 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb oxid 
kb ted 
kb methy 
kb demeth 
kb mer 

aL^olic parti 
aL^olic parti 
alHolic particul 
alxolic particui 
al^olic particu. 
al»otic particu 

ijale phase f raci 
ijale phase f racI 
ilale phase t rad 
ilale phase t rad 
iJale phase t rad 
ilale phase f rad 

1 of HgO m water column, layer 1 
1 of Hgll in water c(rfumn, layer 1 
1 ot MeHg in water column, layer 1 
1 of HgO in water column, layer 2 
1 of Hgll in water cirfumn. layer 2 
1 of MeHg in water column, layer 2 

zoot^ankton particulate phase fraction of HgO in water column, layer I 
zoof^ankton particulate phase fraction of Hgll in water ccrfumn. layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, lays" 2 
zooplankton particulate phase fraction of Hgll in water cc^umn. layer 2 
zoofdankton particulate phase fraction of MeHg in water column, layer 2 

phytoirfankton particulate phase fraction of HgO in water column, layer 1 
phytoi^ankton particulate phase fraction of Hgll in water cdumn. layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoirfankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

orqanic particulate phase fraction of HqO in water column, layer 1 
orqanic particulate phase fraction of Hqll in water column, laver 1 
orqanic part iculatephasefract ionof MeHq in water column, layer ] 
organicpart iculatephasefract ionof HgO in water column, layer 2 
orqanic particulate phasefract ionof Hqll in water column, l a y s 2 
orqanic part iculatephasefract ionof MeHq in wato" column, layer 2 

aqueous phase fraction of HqO in sediments 
aqueous phasefract ionof Hqll in sediments 
aqueous phase fraction of MeHq in sediments 

particulate phase fraction of HqO in sediments 
particulate phase fraction of Hqll In sediments 
particulate phase fraction of MeHq in sediments 

Total Load. HqO 
Total Load. Hqll 
Total Load. MeHq 

water c 
water c 
water c 
water c 
water c 
water c 
water c 
water c 
water c 
water c 
water c 
water c 
water c 
water c 
benthic 
benthic 
benthic 
benthic 
benthic 

n volatilization kass rate constant, HgO 
n yolatilization loss rate constant, Hgll 
n yolatilization loss rate constant. MeHg 
n oxidation rate OHtst^tt 
n oxidation rate co t s t a t t 
n reduction rate constant, layer 2 
n reduction rate constant, layer 2 
n mettiylation rate constent, layer T 
n mettiylation rate constent, laver 2 
n demethylation rate constant, layer 1 
n demethylation rate constant, layer 2 
n photweduction rale for layer 1 
n photoreduction rale for layer 2 
n mer cleavaqe demett i^at ion rate constant 

oxidation rale constant 
reduction rate constant 
melhylation rate constant 
demethylation rate constant 
mer cleavaqe demetl i^al ion rate constant 

g'yr 
g/yr 
g/yr 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.000 
0.006 
DODO 
0.000 
0.039 
0.000 

0.000 
a. IB3 
0 2 2 3 
0.000 

a.ooo 
0.000 

D.ODO 
0.744 
0 2 2 3 
0.000 
0.000 
0.000 

0.000 
0.123 
D.037 
0.000 

a.aoo 
0.090 

i .OOE+«] 
4 .06E^B 
2 . 0 4 ^ ™ 

O.OOE+DD 
I.OOE+OO 
1.0OE+O0 

4 89E-01 
2 . 3 K + 0 i 
9.35E-01 

134.70 
0.00 
0.63 

554.95 
525.60 
122.63 
23.27 
0.00 
0.00 
0.00 
0.00 
6.51 
0.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for Sediment Concentrations 
Model Calculates as q Hq per cubicmeter (water or sediment particles) 

C-'lsHg'l c ^ 
""Is"^} p,.„Ji-^^) 

™'v i = 

g sed 

cm' sed 

~ s H g ' 

m' bulk 

m' 

m' bulk 
1 0 " ^ 

m J 

"^ Igsed P ^ Jfi^ 
c*,'* 

j+PpamiJ^l -., { g viater 

arf water 

nf Viater 

m' bulk 

m' bulk 

10' ^" ' ' 
m' 

-f 
gsed 

cm' sed 

m' water 

m' bulk m J 

at iodc settiinq velocity 
bioiic setlSinq velocity 
resispension velocity 

i t pbyloplanktor mortality rate 
1 mineralization rate 

bunal rate 

• HqO pore water diflusive vofume, HgO 
• HqH porewateidlffi iSLve volume. Hqll 
• M ^ q pofewatef dif f i is ivevolume, MeHq 

HgO pore watef diffusion coefricient,HqO 
Hqll pore watef diff jsbon coefficient, Hqll 
MeHq pore water diffifsfon coefficient, MeHq 

Sediment Particle Density 
i sediment porosrty 
I sediment l aye f , ( ^ r r n i x ] nq lenqth 
i Volume of Sediment 

TSS 1 
TSS+2 

Effective Pattitio 
K eff HqO 1 
K eff Hqll 1 
K eff MeHq 1 
K eff HqO 2 
K eff Hqll 2 
K eff MeHq 2 

1 Coefficients for each Hq species and layer 
Effective K for HgO i 
Effective Kfor Hgll 1 
Effective K for MeHg 
Effective K for HgO i 
Effective Kfor Hgll 1 
Effective Kfor MeHg 

laver 1 
layer 1 
n layer 2 
laver 2 
layer 2 
n layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

an3 /cm3 

mg/L 
mg/L 

Ukq 
Ukq 
Ukq 
Ukq 
Ukq 
Ukq 

4,732 6 3 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2 . 5 K + 0 5 
2.59E+05 
2.47E+05 
6.41 E-10 
6.41 E-10 
611E-10 
2.65E+00 

0.83 I 
0.030 

13900.95 

O.OOE+00 
1 . 5 ^ + 0 7 
5.21 E+05 
O.OOE+00 
1 .2K+07 
2.32E+05 

^̂ .. 

{Si. ™ci»™,,- + s ^ c ^ , + s;^„c;^^,-+sLcL 

s»'*»+5'„^-,+s;^«+5'i., 

C'Lj + Ciocf 

J 
TSS 

^ l iteral i 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Water Body Mercury Concentrations 
S y m b o l Parameter 

G HqO i Aq 
G Hqll 1 A q 
G_MeHg_1_Aq 
G HqO 2 Aq 
G Hqll 2 A q 
G_MeHg_2_Aq 
G HqO pore 
G Hqll pore 
G MeHg_pore 

G HqT 1 filtered 
C_HgT 2_filtered 
G HqT Sed tillered 

G HgO 1_T 
G Hqll 1 T 
G MeHg 1 T 
G_HgO 2_T 
G Hql l 2 T 
G MeHg 2 T 
G_HgO_sed 
G Hqll 1 sed 
G MeHg 1 sed 

G HqO sed, wet 
G Hqll 1 sed, wet 
G M e H g l s e d . wet 
G HqT sed .wet 

G_HgO_sed, dry weight 
G Hql l 1 sed, dry weight 
G MeHg 1 sed, dry weigfit 

G HqT 1 
G HqT 2 
G_HgT_Sed 

Layer 1 
Layer 2 
Sediments 

V_1 

V 2 

z2 

f aq HgO w 1 
f_aq_HgM._w_1 
f aq MeHq w 1 
f aq HqO w 2 

f_aq_Hg i i_w.2 
f aq MeHq w 2 

f_OOC_HgO_w_1 
f D O C HgO w 2 
f D O C Hgl l w 1 
f_DOC Hgl l_w 2 
f D O C MeHq w 
f DOC MeHq w 

f abro HgO w 1 
f abK) Hgl l w 1 
f_abEO_MeHq_w_1 
f ^ r o HgO w 2 
f ^ r o Hgtl w 2 
f_abro_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Ftow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 i 

V o l u m e o f Layer 2 I 
depth of f rrsl water layer 
depth of second water layer 

agueous phase fraction of HgO in water column, layer 1 
agueous phase fraction of Hgll in water column, layer 1 
agueous phase fraction of MeHq in water colif lnn, layer 1 
agueous phasef rac l iono f HgO in water column, layer 2 
agueous phase fracl ion of Hgll in water column, layer 2 
agueous phasef rac l iono f MeHq in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fractron of MeHq in water cokrmn, layer 1 
DOC complexed traclron of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 2 
DOC complexed fraction of MeHq in water column, layer 2 

Un i t s 
q/m3 
g/m 3 
9/m3 
g/m3 
g/m3 
g/m3 
g/m3 
q/m3 
gftn3 

g/ln3 
g/m3 
g/m3 

gAn3 
g/m3 
g/m3 
ghn3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gla 
gla 
gla 

g'g 
g/g 
g'g 

glm3 
q/ln3 
g/g 

0.3B% 

0.02% 

m3/vT 
m3/¥r 
m3/yT 

abkitic particulate pha 
abkil ic particutate pha 
abkil ic particutate pha 
abkil ic particulate pha 
abkil ic particulate pha 
abkil ic particulate pha 

J fraction of HgO <n water column, layer 1 
J fraction of Hgll in water colirmn, layer 1 
J fraction of MeHg in water column, layer 1 
J fraction of HgO in water column, layer 2 
J fraction of Hgll in water column, layer 2 
J fraction of MeHg in water column, layer 2 

1.55E-05 
2.99E-05 
4.59E-07 

2.69E-05 
1.07E-04 
2.40E-05 

2.69E-05 
7.32E-05 
9.14E-07 

1.91 E-05 
1.37E-04 

1.01 E-04 

1.56E-05 

B.a3E-05 
B.90E-07 
2.69E-05 

6.70E-O4 
2.64E-06 
2.24E-05 

1.50E+01 
3.73E-03 

8.44E-12 
1.17E-05 
4.46E-09 

1.17E-05 

4.96E-11 

3.33E-05 
e.27E-09 

1.05E-O4 
6.99E-04 
3.33E-05 

%Hql l 
B4 .25% 

35.7714 
39-9714 

5,858,941 
6,796.715 
6,796.715 

463.365 

9 
648.711 

46 .337 
1.40 
0.10 

100 00000% 
0.58263% 

3.65526% 
100 00000% 
2.75205% 

15.26449% 

0.00000% 

2.80992% 
42.93010% 
0.00000% 

13.27265% 
75.71189% 

0.00000% 
0.56114% 
0.01844% 

0.00000% 
3 .93251% 
0.04824% 

Cone, m rH|/L : ug/g 

15.61 
2 9 9 
0.46 

26.93 
107.30 
2.40 

26.93 
73.21 
0 91 

19.07 
136.63 

101.06 

15.61 

88.25 
0.89 
26.93 

669.61 
2.64 
22.35 

14984386.47 
3726 18 

0.000 
11 702 
0.004 

11 706 

0 00 

33.26 
0 01 

104.75 
699.18 
33.27 

%HgO 
14.90% 

3 85% 
0 00% 

Q' = 
E„A,. 

0 .5 - (z .+z , ) 
Q' Bulk exchanqe flow \L3fT\ 

Equations for Total Mercury ConcentratJonsof given species (i.e., total HgO: sorbed-i- dissoEyed) 

K^-^ = kH,n+Q,f,.HA''̂ .M-(Z,A^̂ ''̂ .̂ ^̂ ^̂ ^̂ ^ 

f;^=iT,«^+a,c,^^^+k.,-i'J-c;,;,+h„F,+^,_,,.Fj.c^^^^^ 

V.^-^ = L,̂ .,,+QS^^A^K.mA<,i>+\rQ^~rQ'-l̂ .̂.̂ ^^^^^^ • 4.- ^iB'hi'iMsHg-^y'-MsSj'^Q '^U 

yf-^Ay^Hr^\Q,A^\^ry^+H>''.r^A-ci.,MA-<^ j;.-^+(v.+n)-/;;,l,,-4 

yf-^Aky'.,.iyJi<^A^ .̂̂ ^^!^-y^(Z.E,A-Q->^ ,̂̂ -^^^^^^ 

K^^f^ = 4^^.mK]CH,,j>4-&-k^''^,.,^K-k^„K-k^^,,,.,...,K-^.A-f^^^^^^ 

df" 

' dt • = l ^ ^ c m+(^.* • /""i'l w+''=9 • f t f A -̂ w] • c ;^+ •/leJ.HsO • ' i . ' •.+ kb. , -vA-C' : ' \l(b_ 

'=kxL/i+ L •f:Uu^ \B • f:L,}- K\ CLU^ H..,- yJ-c^i+ -R-. •f::L„-^-H.,^i^b^J-y.. ON...iU-ci; 

d C " 
' - Iff f- + K-f,f̂  •f::LH,}-̂ \cL^A''b^ -(v.+vj-/.;' •A.-1 ..+ kb 

Q' = 
iLt-.JL-

0.5.(z,+^i) 
E_̂  =0.0142-Z" '^ -365d/yr where Z is mean total depth [i.e., z l + z2) 

f rom Mortimer, cited m Schnoor, 1996, pq. 57. 

for rivers, this will be d[fferer>t (see Schrfoor) 

Mat r ix A 

C HgO 1 T 

C Hql l 1 T 
C MeHg 1 T 
C HgO 2 T 

C Hgl l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHg 1 s e d 

A*x=b 

C HqO 1 T 
1 

-4.60 E*08 

3.60 E+oe 
O.OOE+00 
5.859E+06 

0 OOOE+00 
0 OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C Hql l 1 T 
2 

7.96E+07 

-1.09E+08 
1.61 E-01 

O.OOOE+OO 

2.250E*07 
O.OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

4.22E+06 

9.35E-02 
-1.90E+07 
O.OOOE+OO 

O.OOOE+00 
7.523E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 

0 OOE+00 
0 OOE+00 
-3.05E+07 

2.44E+07 
0 OOE+00 
2,59 E+0 5 

0 OOE+00 
0 OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

5.86E+06 
0 OOE+00 
1.08 E+oe 

-1.21 E+08 
3.15 E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 2 T 
6 

O.OOE+OO 

O.OOE+00 
5.86E+06 
3.81E+04 

3.15E-01 
-l.OOE+07 
O.OOE+00 

O.OOE+00 
4.15E+06 

: HgO 1 s w 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
3.12E+05 

0 OOE+00 
0 OOE+00 
-3.12E+05 

I.OOE+OO 
0 OOE+00 

Z Hgl l 1 se 
8 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

5.25 E+03 
O.OOE+00 
O.OOE+00 

I.OOE+OO 
5.90E-01 

0 T sed 

C MeHq 1 sed 
9 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

O.OOE+00 
5.30E+03 
O.OOE+00 

I.OOE+OO 
-5.31 E+03 

Mat r ix 
b 

-4.89 E-01 

-6.18 E+01 
-1.43E+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1.50 E+01 
O.OOE+00 

14.988135 g /m3 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HqO 2 T 

C Hgl l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hgl l 1 s e d 
C MeHq 1 sed 

So lu t i on 
Mat r ix 

1.561 E-05 

8.825 E-05 
8.905 E-07 
2.693E-05 

6.696 E-04 
2.635E-06 
2.235E-05 

1.498E+01 
3.726E-03 

Inyerted Matnx 

-5.19E-09 

-1.73 E-08 
-2.89 E-16 
-1.129E-09 

-3.441 E-09 
-4.582E-16 
-9.37 E-10 

9.37E-10 
-2.54E-13 

-3.83E-09 

-2.21 E-08 
-3.88E-16 

-8.955E-10 

-4.275E-09 
-6.4B5E-16 
-7.43E-10 

744E-10 
-4.24E-13 

-1.82 E-09 

-5.89 E-09 
-8.71 E-08 

-4.014 E-10 

2.580E-09 
-1.111 E-07 
-3,33 E-to 

8.68 E-05 
-8.68 E-05 

-1.16E-09 

-4.25E-09 
1.16E-15 
-3.36E-08 

-7.53 E-09 
3.87E-15 
-2.79 E-08 

2.79 E-08 
6.12E-12 

-1.95E-10 

-1.10E-09 
-2.33E-16 
-3.42E-10 

-8.51 E-09 
-7.24E-16 
-2.84E-10 

2.84E-10 
-5.34E-13 

-1.68 E-09 

-5.11 E-09 
-8.65 E-08 
-3.78 E-10 

8.43E-09 
-2.80 E-07 
-3.14E-10 

2.19E-04 
-2.19 E-04 

-1.16E-09 

-4.23 E-09 
1.65 E-13 
-3.36E-08 

-7.39 E-09 
5.33 E-13 
-3.23E-06 

3.23 E-06 
7.76 E-10 

1.03E-06 

5.80 E 
5.1 IE 
1.79E 
4.47E 
1.65E 
1.49E 

06 
118 
116 
0,5 
11/ 
116 

I.OOE+OO 
2.40 E-04 

-1.49 E-09 
-4.02 E-09 
-8.65 E-08 
-4.01 E-11 
1.68E-08 
-2.80 E-07 
-3.33 E-11 
4.07E-04 
-4.07 E-04 

x=b/A 

1 56E-05 
8 83 E-05 
e.9E-07 

2 69E-05 
0 00067 

2 64 E-06 
2 24 E-05 
14 98439 
0.003726 

' ^ r fM 
' g ^ s ' 
g sed Ppom-fell-^ied) gsed 

cm^ sed 

~ g H g ~ 
m̂  bulk 

ny' bulk 
fi c m ' 

1 0 ' ^ 
m J 

Tab: Water Body C sed Hg Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

f zoo HgO w 1 zooplankton partculate phase fraction of HgO n water coiumn, layer 1 

f_ZDO_Hgll_w_l zooplankton partculate phase fraction of Hgl l in water column, layer 1 

f zoo MeHg w 1 zooplankton particulate ohase fracl ion of MaHq in water column, layer 1 

f zoo HgO w 2 zooplankton partculate phase f rac l i ono f HgC m water column, l a y e r 2 

f_zoo_Hgl l_w_2 zooplankton particulate phase fraction of Hgl l in water c o h m n . layer 2 

f zoo MeHg w 2 zooplankton partculate phasef rac t ionof MeHq m water column, Iayer2 

f_phvto HgO w 1 phytoplankton particulate phase traction of HqO m water column, layer 1 

f phyto Hgll w I phytoplankton particulate phase traction of Hqll m water c o k m n . layer 1 

( phyto MeHg * 1 pf^toplankton particulate phase traction of MeHq <i water column, layer I 

(_phvtD_H90 * _ 2 pliytoplankton particulate phase traction of HgD n water column, layer 2 

1 phyto Hgl l w 2 phy top lank tonpar t i c i i a tephase t iac t iono l Hgll in water c o k m n , laver2 

I phyto MeHg w 2 pf iytoplanktonpart iculalephaBettact ion of MeHq n « i a t e r c o l i m n . I aye r2 

f org HqO w 1 organic particulate i ^ s e fraction of HoO in water column, layer 1 

f org Hgl l w 1 organic particulate pfiase fraction of Hgl i in water column, layer 1 

f . o r g MeHg ly 1 organic particulate phase fraction of MeHq in water column, layer 1 

f org HgO ly 2 orqanic partculate phase f i ac ton of HgO in water column. l ayH 2 

f org Hqll w 2 organic part icutatephasefract ion of Hg l l i n water c o l i m n . Iayer2 

f _oig MeHg_ui'_2 organic particulate phase fraction ot MeHq in water c i ^umn, layer 2 

0 00000% 

9 29998% 

22 .34412S 

0.00000% 

0 00000% 

0 0 0 0 0 0 % 

0 0 0 0 0 0 % 

74 39962% 

22 34412% 

0 00000% 

0 00000% 

0 00000% 

0 00000% 

12.34661% 

3 70796% 

0.00000% 

BO.04279% 

a.97537% 

f_ag HgO aed 

f ag Hgll sed 

f ag MeHg aed 

f sed HgO sed 

f sed Hgll sed 

f_sed_MeHg_sed 

L T.HqO 

L_T.Hgll 

L T .MeHg 

Rate Cons tan ts 

kw u.HgO 

kw y.Hgll 

kw_v,Meh(g 

kw oxid I 

kw ond 2 

kw_red_1 

kw red 2 

kw meth 1 

kw meth 2 

kw demeth 1 

kw demeth 2 

kw photodegrad_1 

kw pholodegrad 2 

kw mer 

kb oxid 

kb red 

kb methy 

kb demeth 

kb mer 

agueoua phase fraction of HgO in sediments 

agueoua phase fraction of Hqll in sediments 

agueoua phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 

particulate phase fraction of Hg l ! in sediments 

partculate phase f rac ton of MeHg in sediments 

Total Load, HgO 

Total Load, Hgl l 

Total Load. MeHg 

water coh inn yolatilization k a s rate constant. HgO 

water c o k i n n yolatilization kjss rate constant, Hgl l 

water c o h m n yolaDlizaton kjss late constant. MeHq 

water c o h m n oxxJalnn late constant 

water c o h m n oxklatkHi late constant 

water cohjmn reduction rate constant, layer 2 

water cohflnn reduction rate constant, layer 2 

water column methylation late constant, layer 1 

water column methylation rate constant, layer 2 

water column d^nethvlat ion rate constant, layer 1 

water column demethylation rate constant, laver 2 

water c i^umn photoreduction rate lor layer 1 

water c i ^umn photoreduction rate tor layer 2 

water column mer cleayage demethylal ion rate constant 

benlhic ox idatbn rate constant 

benthic reduction rate constant 

benlhic methylation rate constant 

benlhic demelhylal ion rale constant 

benlhic mer cleayage demethytation rate constant 

pervr 

peryr 

peryr 

peryr 

peryr 

peryr 

por i r 

peryt 

perjr 

pervr 

peryr 

peryr 

peryr 

pervr 

per<ff 

peryr 

peryr 

peryr 

peryr 

100.00000% 

0.00041% 

0.02035% 

0.00000% 

99.99959% 

99.97965% 

4B9EJD1 

2.35E+01 

9 36E-01 

134.70 

(Mn 
063 

SBtSS 

S 2 S J G 0 

1 2 Z £ 3 

2 3 ^ 

0.00 

am 
axn 
OOO 

6.51 

0.82 

aoa 
Q.OD 

Q.Qa 

0.00 

0.00 

0.00 

*"dry 

\gHg 

g sed Pp.r.M-") 

abiotic selttinq velocitv 

bkrtic settling velocity 

resuspension velocilv 

phytoplankton mortality rate 

mnerakzation rate 

buiial rate 

pore water diffusive volume, HqO 

pore water diffusive volume, Hqll 

pore water diffusive volume, MeHd 

pore water diffusion coefTicientHqO 

pore water diffusion coe^icienL Hqll 

pore water diffusion coe^icient MeHg 

Sedrnent Particle Density 

sediment porosity 

sediment layer,char mixni length 

Volume of Sediment 

Effective Partition Coefficients for each Hq species and layer 

K eff HqO 1 Effective K for HqO n layer 1 

K eff Hqll 1 Effective K for HqO n layer 2 

K eff MeHq 1 Effective K for Hqll in layer 1 

K eff HqO 2 Effective K for Hqll in layer 2 

K eff Hgll 2 Effective K for MeHq m layer 1 

K eff MeHq 2 Effective K for MeHq in layer 2 

k mort 

y mi-
y_hur 

R sw 

R sw 

R sw 

E sw 

E sw 

E sw 

rtn s 

e ser 

7 ser 

V sed 

TSS 

HgO 

Hgll 

MeHg 

HqD 

Hgll 

MeKq 

TSSt2 

m/yr 

m/yi 

m/yi 

peryr 

peryr 

m/yr 

ntsyr 

Di%et 

mUsBK 

q/cm3 

m i 3 / c m 3 

m3 

m g n . 

mg /L 

U k a 

Lftg 

L&q 

Ukg 

Ukg 

4792.628412 

73 

0.003700005 

10.95 

0.01 

0.007620015 

2.69E+05 

2 . 6 9 E t 0 5 

2 . 4 7 E t 0 5 

e 4 1 E - 1 0 

e.41E-10 

E11E-10 

2 6 6 E . 0 0 

0.B3 S 
0.03 

13900.95 

1.50 

a43 

O.OOE+OO 

1 58E+07 

5 21E-r06 

0 OOE+00 

1 23E+07 

2 32E+05 

f^i^. 

{Si „ci.,.., + si^ci^ 
sii„+si 

CL 

+s^.,.q.,„,+sic>. 
.+S^,.y.+ SL 

+ Cl,oc, 

J (c - C .] 
TSS 

("J 

Tab: Water Body C s e d H g Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Water Body 
S y m b o l 

C HgO i Ag 
C Hgll 1 A g 
G MeHg 1 Ag 

C HgO 2 Ag 
C Hgll 2 A g 
C MeHg 2 Ag 

G HgO imre 
G Hgll pore 
G MeHg pore 

C HgT 1 ti l lered 
C HgT 2 ti l lered 

G HgT Sed filtered 

G HgO 1 T 

G Hgll 1 T 
G MeHg 1 T 
G HgO 2 T 

G Hgl l 2 T 
G MeHg 2 T 
G HgO sed 

G Hgll 1 sed 
G MeHg 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G MeHg 1 sed. wet 

G HgT sed .wet 

G HgO sed, dry weight 

Mercury Concentrations 
Parameter Equa t i on 

G Hgl l 1 sed, dryweight 
G MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
C H g T S e d . dryweight 

Layer 1 

Layer 2 
Sediments 

Q' 
Oin 
Qout 

A w 
E 
V 1 

V 2 
z l 
z2 

f ag HgO w 1 
f ag_HgII w 1 

f ag MeHg w 1 
f ag HgO w 2 
f ag Hgl l w 2 

f ag MeHg w 2 

f OOC HgO w 1 

f D O C HgO w 2 
f D O C Hgl l w 1 
f D O C Hgl l w 2 

f D O C MeHg w 1 
f DOC MeHg w 2 

(%Me ^ eHg T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 

Surface Area of ttae Water Body 
Exchanqe rate 
Volume 

Volume 

of Layer 1 A w ' z 

of Layer 2 A w ' z 
depth of f rrsl water layer 
depth of second water layer 

agueous 
agueous 

agueous 
agueous 
agueous 

agueous 

DOC CO 

phase fraction of HgO in 
phase fraction of Hgll in 

phase fraction of MeHg 
phase fracl ion of HgO in 
phase fraction of Hgll in 

phase fraction of MeHg 

Tiplexed fraction of HgO 

DOC complexed fraction of Hgll 

1 

2 

water column 
water column 

n water colifln 
water column 
water column 

n water colum 

n water colum 

1 water colum 

Un i t s 

g/m3 
g/m 3 
g/m3 

qf l l l3 
gf in3 
gftn3 

q/in3 
q/in3 
gftn3 

qf ln3 

g/m3 
g/mS 

gAn3 

q/m3 
g/m3 
ghn3 
g/i i i3 
g/ i i i3 
g/ i i i3 

gAii3 
gAii3 

-<|'<I 
gla 
gla 
gla 

g'g 
g/g 
g 'g 

qf ln3 
qf ln3 

g 'g 

% MeHg 
1 .01% 

0 . 4 1 % 

0.03% 

m3/vr 
m3/¥r 
m3/yr 

i n 2 
m 2 ^ r 
m3 

n i 3 
m 
m 

layer 1 
ayer 1 

n, layer 1 
layer 2 
ayer 2 

n, layer 2 

. layer 1 

. layer 1 
DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of HgO 

DOC CO 
DOC CO 

•nplexed fraction of Hgll 

n water colum 

T water colum 

, layer 2 

. layer 2 
•nplexed fraction of MeHg in water column, layer 2 

6 2 9 E - 0 6 
1 2 1 E-06 
2.20E-07 

1.06E^15 
4:32E-n5 
1-03E-06 

1 i l K - 0 5 
I S S ^ A I S 
3 . 7 ^ - 0 7 

7.71E-Q6 
5J9E-Q5 

3 . 9 8 E f l 5 

e . 2 9 E f l 6 

3.56E-05 
4.26E-07 
1 . 0 ^ - 0 5 

2.64E^14 
1.13E^16 
B . B ^ ^ I B 

B.BBE+OO 
1.54E^13 

3.33E,12 
4 . e O E J 6 
1 .B5E49 

4.eOE-06 

1.96E-11 
1.31E^15 
3.42E^19 

4 . 2 ^ - 0 5 
2.75E^14 
131E-Q5 

% H q l l 

8 4 , 1 1 % 
95.73% 
99.97% 

S.85B.341 
6.796.715 
6.796.715 

463.366 
g 

G4B.711 

4 G J 3 7 
1 
0 

100.00000% 
0 58263% 

8 65526% 
100.00000% 
2 75205% 

15.26449% 

0.00000% 

2 80992% 
42.93010% 
0.00000% 

13.27265% 
75.71189% 

6.29 
1.21 
0.22 

10 63 
42 2 3 
1.03 

10 63 
28 80 
0.3a 

7.71 
53 89 

39 81 

6.29 

35 65 
0.43 
10 63 

263.56 
1.13 
6.82 

5,694,221.02 
1.541.26 

0.00 
4.60 
0.00 

4.60 

0.00 

13 06 
0.00 

42 27 
275.32 
13.09 

% H q O 
14.88% 

3.86% 
0.00% 

Q>^ EnAi 
0 . 5 - ( z , + Z 3 ) 

0' Bulk exchanqe flovif [13/11 

Equations for Tolal Mercury Concentrations of given speaes (i.e., total HgD: sorbed-

^* -̂̂ =^^M^^ '̂p..m [̂̂ '̂'î Aci,A \̂..-v.̂ ^^ 

" dt --Lr,,u-̂ Q,f,.uA^ '̂̂ Ĵ -̂ mAl̂ ''̂ ...,Ac^^^^^^ 

'i(Z. 
" dt - = i T J / = H g + f l i , C , ^ = J / S + [ K < / I i - t ' J - C f f j ; j + | - a , r e ' - * " ; = i t f . f f E l ' . - * % i , . » - ^ ; - * " i , , r - I ' w - H * . ^ 

/:: 
• 4 

'̂ ^-^AH..iy}<^EsA^^d^ .̂!^-yJ[-(Z.A-Q-^ '̂̂ -^^-^^^^^^ ^.•^H^.^^HLt^uA 

dCZ,B K - ^ ^ = 4^.,m-K]ci,,^A-S-''^^.:,.^-K-ky^.,-K-kw^,,^,.,-K-y,,-f,t^^^^^ r.z 

dC t̂. 
~ l^in/sg'HsO + r i i ' f j ^ s f •'"^JE '/ii^HsO J ' A l - ( ^ .+n ) - /w 'Hp . -A . . - ^ C+K.-f '^-^zt + l* 

11+ kx • f.t^.n+ '\B • f : ,L} <]• cLu+ H.M yJ- C + H\.+^)-f::Lu^-H.d+i^h.J-K. -H. 
d c " 

~ l*™/a,V'HE "'" l^iJ • fnimMtRs + ''-"B ' AiK.WeHs)' ̂ J \ ' ^MiHg + ^"^elh' Kid I ' '-'Hgll + •A. - t kb . 

Q' = 
E^.A-

Q.5-{z^+z,) 
E_̂  =0.0142-Z'^ ' ' -SeSd/yr where Z is mean total deptfi (i.e , z1 + z2) 

from Mortimer, crted in Si^noor, 1996, pq. 57. 
for rivers, thrs WJII be different (see ScfirmorJ 

Matr ix A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HgD 2 T 
C M e H q 2 T 
C HgO s e d 

C Hgl l 1 s e d 
C MeHq 1 s e d 

C HqO 1 T 

-4.60 E*08 

3.60E+08 
O.OOE+00 

5.859 E+06 

O.OOOE+00 
O.OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C Hgl l 1 T 
2 

7.96E+07 

-1.09E*08 
1.61E-01 

O.OOOE+00 

2.250 E+O 7 
O.OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4.22E+06 

9.35E-02 
-1.90E*07 
O.OOOE+00 

O.OOOE+00 
7.523 E+0 6 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.8EE+06 

O.OOE+00 
O.OOE+00 
-3.05 E*07 

2.44 E*07 
O.OOE+00 
2 .59E*05 

O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

0 OOE+00 

5.86E+06 
0 OOE+00 
1.08E+06 

-1.21 E+08 
3.15 E-01 
0 OOE+00 

0 OOE-fOO 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+00 

0 OOE+00 
5.86E+06 
3.81 E+04 

3.15 E-01 
-l.OOE+07 
0 OOE+00 

0 OOE+00 
4.15E+06 

C HqO 1 sed 
7 

O.OOE+00 

O.OOE+00 
O.OOE+00 
3.12E+05 

O.OOE+00 
O.OOE+00 
-3.12E+05 

I.OOE+OO 
O.OOE+00 

C Hql l 1 s e d 
8 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

5 2 5 E + 0 3 
O.OOE+OO 
O.OOE+OO 

I.OOE+OO 
5,90E-01 

C MeHq 1 s e d 
9 

0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

0 OOE+00 
5.30 E+03 
0 OOE+00 

I.OOE+OO 
-5.31 E+03 

Mat r ix 
b 

-4.89E-01 

-6.18 E+01 
-1.43 E+OO 
O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

5.90 E+OO 
O.OOE+OO 

C HgO 1 T 

C Hgl l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hgl l 2 T 
C MeHq 2 T 
C HgO sed 

C Hql l 1 sed 
C MeHq 1 s e d 

S o l u t i o n 
Mat r ix 

6286E-06 

3.555E-05 
4 261 E-07 
1 063E-05 

2.636E-04 
1 133E-06 
8 822E-06 

5.394E+00 
1 541 E-03 

Inverted Matrix 

-5.19 E-09 

-1.73 E-08 
-2.89 E-16 
-1.129E-09 

-3.441 E-09 
4 .5e2E-16 
-9.37 E-10 

9.37E-10 
-2.54 E-13 

-3.83E-09 

- 2 2 1 E-08 
-3.88 E-16 

-8.9 55 E-10 

- 4 2 75 E-09 
-6.485 E-16 
-7.43 E-10 

7.44E-10 
-4.24E-13 

-1.82 E-09 

-5.89 E-09 
-8.71 E-08 
-4.014E-10 

2.580E-09 
-1.111 E-07 
-3.33 E-10 

8.58 E-05 
-8.68 E-05 

-1.16E-09 

-425E-09 
1.16E-15 
-3.36E-08 

-7.53E-09 
3.87E-15 
2 .79E-08 

2.79 E-08 
6 . t2E-12 

-1.95E-10 

-1.10E-09 
2 .33E-16 
-3.42E-10 

-8.51 E-09 
-7.24E-16 
2 .84E-10 

2.84E-10 
-5.34E-13 

-1.68E-09 

-5.11 E-09 
-e.65E-08 
-3.78E-10 

8 4 3 E-09 
2 .80E-07 
-3.14E-10 

2.19 E-04 
2 .19E-04 

-1.16E-09 

-4.23E-09 
1.65E-13 
-3.36E-08 

-7.39E-09 
5,33E-13 
-3.23E-06 

3.23E-06 
7.76E-10 

1.03 E-06 

5.80 E 
5.1 I E 
1.79E 

4.47 E 
1.65E 
1 4 9 E 

06 
118 
116 

na 
» i 
116 

I.OOE+OO 
2 4 0 E-04 

-1.49 E-09 

-4.02 E-09 
-8.65 E-08 
-4.01 E-11 

1.68 E-08 
2 . 8 0 E-07 
-3.33 E-11 

4.07 E-04 
-4.07 E-04 

x=bW 

6.29E-06 

3.56E-05 
4.26E-07 
1.06E-05 

0 000264 
1.13E-06 
8.82E-06 

5 894221 
0 001541 

TargetC sed.wet 5895771109 g/g 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

f abio HqO w 1 
f abio Hqfl vir 1 

f abio MeHq w 1 
f abio HqO w 2 
f abio Hqfl vir 2 

f abio MeHg w 2 

f zoo HgO w 1 

f zoo Hql[ w 1 
f zoo MeHq w 1 
f zoo HgO w 2 

f zoo Hqir w 2 
f zoo MeHq w 2 

f [ ^ o HqO w 1 
f i ^ o Hql l vir 1 
f_phvto_MeHg_w_1 

f phvto HqO w 2 
f phvto Hql l vir 2 
f_phvto_MeHg_w_2 

f orq HqO vir 1 
f_orq_Hgl l_*_1 

f orq MeHq w 1 
f orq HqO vir 2 
f_org_Hql l_w_2 

f orq MeHg w 2 

f aq HqO sed 
f aq Hqll sed 
f aq MeHg sed 

f sed HqO sed 
f_sed_Hgl l sed 

f sed MeHq sed 

L T,HgO 

L T,Hql l 
L T,MeHg 

Rate Cons tan ts 
kw V.HqO 
kw_v,Hgll 

kw v,MeHq 
kw oxid 1 
kw oxid 2 

kw red 1 
kw red 2 
kw_meth_1 

kw meth 2 
kw demeth 1 
kw demeth 2 

kw photodeqrad 1 
kw photodeqrad 2 
kw mer 

kb oxid 
kb fed 

kb methv 
kb demetf i 
kb mer 

V sA 
v_sB 

V rs 
k mort 
V mffi 

V bur 

R 5W HgO 

R sw HqEI 
R sw MeHq 
E sw HgO 

E sw Hqll 
E sw MeHq 
rho 5 
e_sed 

z sed 
V_sed 

TSS 1 
TSS+2 

abiotic particulate phase fraction of HqO in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 1 

abiotic part icj fate phase fraction of MeHg in water column, fayer 1 
abiotic part icj fate phase fraction of HgO in water column, layer 2 
abiotic par t icu la tephasef ract ionof Hgll in water col i jmn, layer 2 

abiotic particulate phasef rac t ionof f^eHg in water colum r>. layer 2 

zooplankton particulate phase fraction of HgO in 

zooplankton particulate [^kase fraction of Hqll in 
zooplankton particulate phase fraction of MeHg 
zooplankton particulate [^kase fraction of HqO in 

zooplankton parQculate phase fraction of Hqll in 
zooplankton parbculate phase fraction of MeHg 

phytoplankton particulate phase fraction of HgO 
phytoplankton particulate phase fraction of Hgl l 

water column, layer 1 

water column, layer 1 
n water column, layer 1 
water column, layer 2 

water column, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 

phytoplankton particulate phase fraction of HgO 
phytoplankton particulate phase fraction of Hgtl 

n water column, layer 2 
n water cofumn, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HqO in water column, layer 1 
organic particulate phase fraction of Hgl l in water column, layer 1 

organic particutate phase fractimi of MeHg in water column, layer 1 
organic particutate phase f ract iwi of HgO in water column, layer 2 
organic particutate phase fracticHt of Hgll in water column, layer 2 

organic particulate phase fraction of f^eHq in water column, layer 2 

agueous phase fraction of HqO in sediments 
agueous phase fraction of Hqll in sediments 
agueous phase fraction of MeHg in sediments 

partculate phase fraction of HqO in sediments 
partculate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Total Load, HgO 

Total Load. Hqll 
Total Load, MeHg 

water co umn volatilization ktss rate cc 
water co umn volatilization loss rate cc 

water co umn vota t i l i za^n Foss rate cc 
water c o u m n oxidation rate constant 
water c o u m n oxidation rate constant 

water c o u m n reduction rate constant. 
water c o u m n reduction rate constant. 
water c o u m n methylation rate constar 

water c o u m n methylation rate constat 
water c o u m n demethylation rate cons 
water c o u m n demethylation rate cons 

water c o u m n photoreduction rate f o r i 
water c o u m n photoreduction rate f o r i 
water c o u m n mer cleavage demethyl 

benthic ondat ion rate constant 
benthic reduction rate constant 
benthic methylation rate constant 

benthic demethylation rate constant 
benthic mer cleavaqe demethylation r 

abkitic setthnq velocity 
biotic settling velocity 

resuspension vekicity 
phytoplankton mortality rate 
mineralization rate 

bunal rate 

pore water diffusive volume, HgO 

pore water diffusive volume, Hgl l 
pore water diffusive volume, MeHq 
pore water diff usion coefficient, HqO 

pore water diffusion coefficient, Hgl l 
pore water diffusion coefficient, f^eHq 
Sediment Particle Density 

sediment porosity 
sediment layer.char mixing lerwrth 
Vofume of Sediment A w ' z sed 

Effective Partition Coefficients for each Hg species and layer 

K eff HQO 1 
K eff Hqll 1 
K eff MeHg i 

K eff HqO 2 
K eff Hqll 2 
K eff MeHg 2 

Effective K for HqO in layer 1 
Effective K for Hqfl in layer 1 
Effective K for f^eHq in layer 1 

Effective K for HqO in layer 2 
Effective K for Hql l in Iayer2 
Effective K for MeHq in layer 2 

g'yr 
p/vr 

g/yr 

p e r ^ 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
pe ry r 

m/yr 
m/yr 

m/yr 
p e r w 
p e r ^ 

m/vr 

m3/yr 

m 3 ^ r 

m3/vr 
tn2/sec 

m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
ni 

m3 

mg/L 
" W / L 

U k g 
U k g 
U l ^ 

U k g 
U k g 
U k g 

0 00000% 
0 56114% 

0 01344% 
0 00000% 
3 9 3 2 5 1 % 

0 04324% 

0 00000% 

9 29998% 
22.34412% 
0 00000% 

0 00000% 
0 00000% 

0 00000% 
74.39932% 
22.34412% 

0 00000% 
0 00000% 
0 00000% 

0 00000% 
12 .34651% 

3 70796% 
0 00000% 

80.04279% 

8 97537% 

100.00000% 
0 0 0 0 4 1 % 
0 02035% 

0.00000% 
99.99959% 

99.97965% 

4.89E-01 

2.35E+01 
9 . 3 6 E J 1 

134.70 

a.no 
0 ^ 3 

5S4. re 

525.60 

122.63 
2 3 2 7 
0.00 

D.OO 
D.OO 
D.OO 

6.S1 
0.B2 
D.OO 

DJIO 
DJIO 
DJIO 

O.DO 
O.DO 

4792.62B412 
7 3 

0.003700005 
10.95 
0.01 

0.007620015 

2.59E-m5 

2.59E+05 
2 4 7 E + 0 5 
6.41 E-10 

6.41 E-10 
6.11 E-10 

2.65 

^^HH^^I 0.03 

13900.95 

1.60 
0.43 

O.OOE+OO 
1.5BE+fl7 
5.21 E+05 

O.OOE+OO 
1.23E+07 
2.32E+05 

^ ^:5WS. 

" -Ay 

~ g m 
g sed P p ^ n i c M - ^,sd) g sed 

cm' sed 

' g m ' 
m' bulk 

m' 
m' bulk m J 

K'^. 

[Si ,fiib o, + si,^ci^ 
si„i^+si 

Cî  

+ sU.j=U,̂ , + s: 

, + sU..+sL 
,+Cio€, 

Ĵ L J ic' - a 1 
TSS 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I J ^ R W J ~ ^ ^ R R , i ~ ^ ^ R U , 7 + Z. . +Z^. +Z 
' R J E J 'Diff J 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T, IVIeHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L 'Dep.i 1̂  dry.i D....u>A, 

Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

W e f and t5ry Oepos i l i on 
D_dry,HgO Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

Z), = C , . . . . . - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.2286 

0 

0.15 

User 
User 
User 

User 
User 
User 

1.5% wet 

Tab: Hg loading Page 1 of 3 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

^RIJ ~ Y^drvJ '^^wet,i • ^ C J ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i - \PdrvJ ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RRJ ~ V^dry,! "*" ^we t . y i c ff • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^RUJ ~ V^dryJ "*" ^wet,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

"Soil E ros ion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E j = ^ A j • 

"*" ^ R U , i "*" ^ C W , i 

V . 

Value 
0.00 
13.47 
0.75 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Value 
0.49 
0.82 
0.00 

Tab: Hg loading Page 3 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
LDiff.HgO Gaseous Diffusion Loafling. HgO 
LDiff.Hgll Gaseous Diffuaon Loafling. Hgl! 
L Diff.MeHg Gaseous Difluaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgl!,T 
K v,MeHg,T 
Ttieta 
H.HgO 
H,Hqll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate. HgO, ad| for T 
overall transfer rate. Hgll. adj forT 
overall transfer rate. luieHg, adj for T 
T cotrection factor 
Heniy's Law Constant, HgO 
Hen^'s Law Constant, Hgll 
Henry's Law Constant, MeHg 
Universal Gas Constant 
water tiofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate. HgO 
K v,Hgll overall transfer rate. Hgll 
K_v,MeHg overall transfer rate, IvIeHg 
K_L,HgO hguid ptiase transfer coefficient,HgO 
K_L,Hgll liguid ptiase transfer coefficient, Hgi I 
K_L,MeHg liguid ptiase transfer coefficient,MeHg 
K G , HgO gas ptiase transfer coefficient, HgO 
K G, Hgll gas ptiase transfer coeff cient, Hgll 
K G . MeHg gas ptiase transfer coefficient. MeHg 

Units 
g'yr 
g'yr 
g/yr 

ug/ni3 
uq/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atm-m3/mole-K 
Kelvin 

Value 
4 a9E-01 
8 24E-01 
7.53E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69 E-02 
1.03E+01 

1026 
7 10E-03 
7.10E-10 
4 70 E-07 
8.21 E-05 
302.54 

Equation 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70 E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F Fitzgerald. F.M U Morel. 1994. The tiiogeochemical cycling of elemental mercury: Anttiropogenic Influences Geoctiimica et Cosmoctiiniica AcL 58(15): 3191-191 £ 
states ttiat the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc_w,HgO 
Sc_w,Hgll 
Sc w,MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
liguid phase transfer coefficient, Hgl I 
liguid phase transfer coefficient,MeHg 
Schmidt number for water, HgO 
SWimidt number for water, Hgll 
Schmidt number for water, MeHg 
Temperature of reference water (T=20) 
viscosity of water 

m/yr 
m/yr 
m/yr 

--
_ C 

g/cm-s 

1.89E+02 
1.89E+02 
1.83E-^02 
2.98E+03 
2.98E+03 
3.12E+03 

20 
0.019049 

Calculated for T = 20 C (293.15 K) 

5b „ ; = 

i°g (-".)= 

M>v 

Pw-D^,, 

1301 

998.333 4-8.155(7;.-20)-f 0.00585(7;-20)' 
-3.0233 

Gas transfer coefficient, K_G,i 
Symbol 
K G. HgO 
K G. Hgll 
K G. MeHg 
Sc a, HgO 
Sc a,Hgll 
Sc_a,MeHg 

Parameter 
gas phase transfer coefficient, HgO 
gas phase transfer coefficient, Hgll 
gas phase transfer coefficient, MeHg 
Schmidt number for air, HgO 
Schmidt number for air, Hgll 
Schmidt numt>er for air, MeHg 

Parameters usefl in calculations of transfer coefficients 
u 
Cfl 
W 
pa 
pw 
k 
A3 
va 
Ta 

shear velocity 
flraq coefficient 
wind velocity, 10 m abovewalersurface 
flensityot air 
flensity of water 
von Karman's constant 
VISCOUS subl ayer tiiickness 
flynamic viscoaty of air 
air temperature 

Equation 

u=sgrt(Cdl-W 

m/yr 
m/yr 
m/yr 

-— 
-

m/s 

-m/s 
g/cm3 
g/an3 

cm2/sec 
C 

5.94E-1-05 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+00 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 kg/mS at20 C |if wewanllo change wild T. well need fotmula] 

v„=(l.32-l-0.009»r„)il0-'| 
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Operable Unit 2, Mcintosh, Alabama 

Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg(0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

logK 

~ 
13.2 

21.8 

1.34 
-53 

Moles/L 

Moles/L 

Moles/L 

Moles/L 

layer 1 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

layer 1 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

alphas 
layer 2 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

layer 2 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

Sediment 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

Sediment 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Great Blue Heron 

February 3, 2012 

pH 

[^^^1 = «oC,.,^.. 

1 
^ 0 Icr 
â  =K^^A^^ J ^0 

^ 2 ~ ^Hg{OH\ 

2 

OH-
2 

^ i ^ ^ I ^ S O ^ [ ^ ^ 4 P-0 

^ 4 ~ ^ I ^ S s'- 7 

OH- 's(f; - ^ ^ H g S s'-] 

7.15 7.15 7.15 

Concentrations 

cr mg/L 
804^" mg/L 

S^" mg/L 

Molecular Weights 

c r amu 

S04^" amu 

S "̂ amu 

layer 1 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

layer 2 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

Sediment 

0.3 

5.0E-03 

1 .OE-09 

35.45 

96.056 

32.06 

Assumption 

c r = Total Chloride 

S04^" = Total Sulfate 

S "̂ = Total Sulfide 
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Operable Unit 2, Mcintosh, Alabama 

Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_H90_w_1 
f_aq_HgO_w_2 
f_aq_Hgii_w_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water coiumn, layer 1 
abiotic particulate phase fraction of MeHg in water coiumn, layer 2 

zoopiankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particuiate phase fraction of Hgll in water column, layer 1 
zooplankton particuiate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytopiankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, iayer 1 
phytoplankton particuiate phase fraction of Hgll in water column, iayer 2 

phytopiankton particulate phase fraction of MeHg in water coiumn, layer 1 
phytopiankton particulate phase fraction of MeHg in water coiumn, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particuiate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-iiving (dead) particles. Layer 1 
Concentration of non-iiving (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100.00000% 
100.00000% 

0.58263% 
2.75205% 
8.65526% 

15.26449% 

0.00000% 
0.00000% 
2.80992% 

13.27265% 
42.93010% 
75.71189% 

0.00000% 
0.00000% 
0.56114% 
3.93251% 
0.01844% 
0.04824% 

0.00000% 
0.00000% 
9.29998% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

74.39982% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

12.34651% 
80.04279% 

3.70796% 
8.97537% 

100.00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97965% 

1 from 'Solids Balance' 
0.5 

0 
0 

0.13 
0.20 
0.17 
0.23 

84,224.58 
1,430.88 

16 
16 

J aa.i ' aq,i 
I T l U \J^aj)jg, i^abio ' ^ ^ b i o z o a i '^biqzoo'^ ^ b i o p h y t d '^biqphyto^ ^ b i o d e a t l i ^biadead"^ ^ D O Q "^DOCJ 

Jabiqi 
K b K ^ - ^ a b i o ^ ^ 

14-1 rr l̂ĵ "^ ^ -i-v"̂  V -t-r"^ V -i-v"^ v j - r ^ 
i T l u \ ^ i , } , i g i ' ^ a b i o ^ ^ b i o _ : o q i ' "^bimoo^ '^b io_pkytg ' '^binpkytP' ' ^ b i o j e a d i ' '^biadead'^ ' ^ D O Q '"^DO 

= K aq 

J D O Q 
^ D O Q ' ^ D O C ' - ^ 

1 4-1 (Y ifT"^ V 4 -^"^ ^ 4- ¥ " ' ' V 4- ¥'"^ ^ 4- ItT V 
i T i U \JS.^i^j^ ' ' ^ab io"^^b io_zoa i ' ' ^b iqzoo '^^b io_phyt0 ''^biqphyto'^ ^bio_deadi ' '^biqdead'^ ^ D O Q ' "^DO 

- K"^ ? 1 (T^ r"'-^ 

- 6 J T W J ' 

J zoo A zoo A zoo J aa A 

-6 r w J 
J phyto,i phytoj phyto J aq.,i 

J org,i org,i org J aq,i 

6 sed p s e d 

J aq, i -^ T^sed c i s e d i f\—6 , j y s e d c t s e a i A 

sed abio,i abio.i 

sed 1 A—6 

bfo dead. i ' ^ bio dead. i 

•sed 

/
^sea 1 rsea 

sed J J aqJ 
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Operable Unit 2, Mcintosh, Alabama 

Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

iJnits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7.182,936 
15,887 

0 
127,696,640 

2,581,565 
0 

31,924,160 
5,163,130 

0 
127,696,640 

2,581,565 
0 

301,427 
310,000 

assumed to be 0.25' phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Solids Balance 

SbJo_phyto,1 
Sbjozoo.l 
SbJo_phyto,2 
Sbjo_zoo,2 

SabJo_1 
SabJo_2 
Sbjodead.l 
SbJo_dead,2 
Sabio, sed 
S_bJo_dead,sed 
S sed.totai 

g/m3 
1 

0.5 
a 
0 

1.34E-01 
1.99E-01 
1.66E-01 
2 28E-01 
8.42E+04 
1.43E+03 
8.57E-^D4 

Parameters for Solids Balance 
Symbol Parameter 
A_w Surface Area of Water Elody 
A_c Surface Area of Catchment 
Q i n Water Inflow 
Q_out Water Outflow 
Sabioin Abiotic solids in water inflow 
Sbio_phyto,in Phytoplankton biotic solids in water inflow 
Sbiozoo.in Zooplankton biotic solids in water inflow 
Sbiophyto.l Phytoplankton Cone, in layer 1 
Sbio.zoo.l Zooplankton Cone, in layer 1 
Sbio_phyto,2 Phytoplankton Cone, in layer 2 
Sbio,zoo,2 Zooplankton Cone, in layer 2 
i h o s sediment density 
dsed ^ ^ ^ ^ ^ ^ ^ ( Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
d s sediment particle diameter 
v s A abiotic settling velocity 
v s B biotic settling velocity 
v r s a b i o resuspension velocity, abiotic 
v r s b i o d e a d resuspension velocity,dead biotic 
k r n o r t l phytoplankton mortality rate in layer 1 
k_mort_2 phytoplankton mortality rate in layer 2 
v s A abiotic settling velocity 
v s B biotic settling velocity 
v r s resuspension velocity 
krrxjrt phytoplankton mortality rate 
d s e d Depth of sediment layer 
vm in mineralization rate 
A= R*K'LS*C 
LSE watershed solids erosion load 
z l Layer 1 water depth 
z2 Layer 2 water depth 
E12 Exchange Rate between layers 
A12 interfacial area of epi/hyp 
Q' Bulk Exchange Flow 
Vw_1 Volume of Layer 1 
Vw_2 Volume of Layer 2 
LSB net internal production rate of biota 
v_b burial velocity 
Theta_sed Sediment porosity 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/cm3 

cm3/cm3 
um 

m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m2yVr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr 

TSS_1 
TSS 2 

Value 
4.63E+05 
6.48E+05 
6.80E+06 
6 80E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2 65 
0.83 
13 

1.31E->-01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 

912.5 
0.007620015 

0.83 

1.80 
0.43 

mg/L 
mg/L 

Matnx A 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead,2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
2.23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E+06 
-2.23E+09 

0 
0 

2.22E+09 
0 

S bio dead.i 
3 

0 
0 

3.48E+07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5 86E-'-06 
-3.97E+07 

0 
3.38E-^07 

S a bio, sed 
5 

0 
1714.45282 

0 
0 

-5.25E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71E+03 
0 

-538E+D3 

b 
2.99E+08 

0 
7.1DE+06 

0 
0 
0 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 

S abio,sed 
S bto dead.sed 

Solution 
Matrix 
1.34E-01 
1.99E-01 
1.66E-01 
2 28E-D1 
8.42E+D4 
1.43E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21E-D8 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

x=b/A 

5.72E-13 0 0.134084 
-2.2E-10 0 0.198936 

0 1.51E-09 0.165948 
0 -8.94E-09 0.227765 

-2.82E-D4 0 84224.58 
0 -2.42E-04 1430.879 

-SE 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model 2 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

S 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 5 

]D.3in/year 0.3 in/39.37 in/meter = 0.01 m/y 
default 

Qout^ABICout 

QoutSBIO_phyto,out 

Qou t ^ lO_zoo ,ou t— 

A = R » K » I S » C » 

L^=S,^'A[kg/m'/yr 

"0.224 ^^^"^ 1 
tons 1 acre 

F A 

0 . 5 - ( z . + z , ) 

q W 
'^BIO_zoo,1 

q W 
*^B]0_phyto,1 

q W 
^-'ABICI 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
'^BIO.2 

q W 
^ABI0 ,2 

death/production 

settling fresuspension 

SSED 

'̂ M'-: 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"W*^BIO_zoo, in 

state. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Pari of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factor 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/acre)/ 

{kg/km2) 0.3 
2.5 

0.006 

dS] 
V . - ^ = A ŝE• A• 10̂ ]+ e.-^...,. -Qou^s:,,^,.-VsA-A-sio.. 

df 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distributions. 
Sands should not be included in the distribution, because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growrth rate. 
mortality is ntodeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

Silt 

Clay 

r j \ o ^ J e a i 2 _ _ , ^ V -\-v • 4 •'i'^' - v - 4 - ^ ^ A-V • 4 • ̂ ^^^ 
1 , ^%ot^bio_phytdi'^l^^sB • \ "^biodeadl ŝB ^ -^hwdeail^ ^n ^ '̂ i>w_dead 

V 
dS: sed 

'abio • sed ised 
sed 

dt 
- ^sA • A • ^abia2 '^rs ' A ' ^ ab io ^b ' A ' ^ ab io 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8 ^ 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1D0O 
1250 
912.5 

<50-50D 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, etal. 1985. settling is 0.02-2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, et al., 1985, range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.D137E-Q 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Kinetic Rate Constants 

Water column Abiotic Methylation of Hgll => MeHg 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

Parameter Equation Units 
abiotic methylation In layer 1 per day 
abiotic* methylation in layer 2 per day 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer 2 per yr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer 2 per yr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00583 
0.02752 
0.02810 
0.13273 
2.47E-07 
6.81 E-06 

Notes 

if anoxic: 

=k. V . HgU 

k.. = k^ i f J i & 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved {non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

^e j j iment Biotic M e t h y I ^ t i a a ^ i M i = > MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19{9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

Water column Demethylation of MeHa => Hall 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
L3q_H9lLw_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 
peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 per yr 
biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 
4.24727E-05 

5.83E-03 
2.75E-02 
2.81 E-02 
1.33E-01 
1.44E-07 
6.81 E-06 

Notes 
1 

k = k "*IZ i ^ s 
f-DOC 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved {non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Sediment Biotic DemethviatLon of MeHg => Hgll 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
2.32727E-07 
8.49455E-05 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction of Hgll (Biotic): Hgll -> HgO, 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(0H)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction In sediment 

Notes 

Equation Units 
per day 
per day 

-
— 
~ 

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg{0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 {dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCl2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

p&iA-U4gridiiiAn m m -i-HP) 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
1.78E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

Photo-Reduction (Hgll -> HgO)] 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

1 
1.2 

0.0010 
0.0300 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

1 1 
1 1.2 

calculated for comparison to input 

k — k * F 
pholored i j^KAored base 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lavi/rence River and Lake Ontario. Can. J. Aquat. Sci. 57 {Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k= 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde etal., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

perhr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 fromLaLonde, J.D.,M. Amyot, A.M.L Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25 +/- 0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k photo _base = 
0.25hr -1 

l.UuE/mys 
k _ photo _ oxid =k _photo _ base • UVB 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

^^gj j j jgtensi ty 
Symbol 

z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

T] UV-B extinction coefficient (layer UV light extinction = f{DOC) 
T] UV-B extinction coefficient (layer UV light extinction = f{DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

PJet Reduction (HgO -> Hgll): Photo-Reduction plus Biotic Reductioi 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 
76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E^9 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 

Notes 

1 ^̂  I F 
E - ^ JE.e- '^ 'dx- ^ ' 

^ 2 ~ ^ \ .vi ^ 2 — Xj K 

z , = x , - x , 

g-v, . ^ - ^ 2 ] 

E UV-B 

1 • '2 

- I U V - B X J ^ _ dx = 
1 E, OPV-B 

X. - X X, - X , 

p VuV-Bh _ p ^UV-B'^2 

7]uv.B=0-4415*(DOCj UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg{0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scully, NM, Lean, DRS. Arch, tlydroblol. Belh. 1994. 43,135. 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

February 3, 2012 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SEF?AFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (E80) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SEF^AFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007' 

February 3, 2012 

Watershed Location (East or West) ^ F 
Watershed Area (as Contributing Area) 
Percent Impervious ^ _ 
Percent Wetland ^ H 
Percent Riparian ^ H 
%wi th Known Contaminated Soil ^ H 
Percent Upland ^ B 

Lake Area ^ H 
Epilimnion Depth ^ H 
Hypolimnion Depth ^ H 
Anoxic Hypolimnion ^ H 
Hydraulic Residence Time ^ H 
Inflow ^ H 
Outflow ^ B 

Water pH ^ B 
Epilimnion Water Temp ^ H 
Hypolimnion Water Temp ^ H 
Air Temp ^ H 
Annual Precipitation ^ H • 
DOC Epilimnion ^ ^ f t 
DOC Hypolimnion ^ ^ M 
Color (as PtCo) ^ B 
Trophic Status 

Inflow Mercury Concentrations 
H g O ^ r 
H g l l H 

M e H g ^ " ^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweight 

Known Mercury in Contaminated Soils 
Cs.HgO ^ ^ 
Cs,Hgll 

Cs.MeHg 

Value 
East " ^ ^ 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% ^ ^ 

463,365 " ^ ^ 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 ^ ^ 

7.15 ^ ^ 
29.39 
29.39 
19.9 

152.4 

16 
16 

Eutrophic 

5.64 E-06 
7.33E-08 

^ H 

1.129080624 
4.13E-03 ^ ^ 

Units 

m2 

-
-
-
-

m2 
m 
m 

-
yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHg Unfilte 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

127,696,640 
2,581,565 

301,427 
310,000 

PCT ERROR 
3.46 

-61.23 
-0.92 

-59.26 
-29.48965936 

Epilimnion 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ H 

^^^^^^1 
^ ^ H 

^^^^^^1 
^^^^^1 1 ^ ^ 1 
CLEANUP 
33.90 

31.2197083 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

ISediment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
1 HgT porewater 

^HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed,dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

15.61 
2.99 
0.46 
19.07 

15.61 
88.25 
0.89 

104.75 

26.93 
107.30 
2.40 

136.63 

26.93 
669.61 

2.64 
699.18 

26.93 
73.21 
0.91 

101.06 

0.00 
33.26 

0.00827 
33.27 

0.42 
0.91 

0.98 
Pied-bill Grebe 

33.90 
^^^^^1&>>^^^^^^^ 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

• " 0.47525 
7.39 

1 " 0.88225 
42-67625 

1 0.00422 • 
1 33.27 1 

Note: 8 

Absolute Error 

-15.61 
-2.99 
0.02 

-11.68 

-15.61 
-88.25 
-0.01 

-62.08 

-26.93 
-107.30 

-2.40 
-136.63 

-26.93 
-669.61 

-2.64 
-699.18 

-26.93 
-73.21 
-0.91 

-101.06 

0.00 
-33.26 
0.00 
0.00 

-0.42 
-0.91 

Relative 
Error 

-100 
-100 

3.4600979 
-61.23396 

-100 
-100 

-0.923906 
-59.26087 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-48.97966 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.09 
0.07 
0.63 

0.47 
2.69 
0.14 
3.30 

0.46 
1.65 
0.18 
2.29 

0.46 
10.31 
0.20 
10.96 

0.46 
1.10 
0.04 
1.60 

0.00 
0.27 
0.00 

0.499 

0.064 
0.140 

0.15 
Pied-bill Grebe 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

15.91 
3.05 
0.47 
19.42 

15.91 
89.90 
0.91 

106.71 

27.44 
109.34 
2.44 

139.23 

27.44 
682.33 

2.68 
712.46 

27.443 
74.606 
0.930 

102.980 

0.00 
33.89 
0.01 

33.90 

0.43 
0.93 

1.00 
Pied-bill Grebe 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Bioiic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.16E-07 

.16E-06 

.16E-07 

.16E-08 

.16E-07 

.33 E-07 
0.03 

0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

IHuman and Wildlife Exposure Risk Results 

February 3, 2012 

ratio Sed 
Meth/demeth 

50.00% 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Litlie ^rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

fl.Si 

0.00 
0.00 
0.00 
0.98 
0.00 

0.08 

0.00 
0.00 
0.00 
0.15 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

fl.5^ ̂ g 
0.00 
0.00 
0.00 
1.00 
0.00 

^mfH 
0.00 
0.00 
0.00 
0.00 

• _ 0.00 _ ^ 

x 
HI 

0.98 
0.15 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

33.27 
0.50 

39.334 
-5.431 
33.902 

for HI = 

SedHgT vs HI of Most Sensitive IndJctof 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type 'YES or'NO to flag whether the hypolimnion is anoxic or not if it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtGo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/ovenA'ritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Enor = Obseived - Predicted 

Relative &ior = 
Obseived - Predicted 

Obseived 
• 100% 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Scenario 
Contaminated Uncontaminated 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
0.46 

Sediment 
0.07 

Target 

0.467 

0.09 
0.08 
0.08 
0.42 
0.91 
0.50 
0.09 
0.08 

0.01 
0.01 
0.01 
0.06 
0.14 
0.08 
0.01 
0.01 

0.09 
0.08 
0.08 
0.43 
0.93 
0.50 
0.09 
0.08 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Total Dose = Ŷ /̂̂ Diet,̂ ^̂ ,̂ ,̂ ,̂ ,̂  • Potential Dosê  + (drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or RfD 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . . - . . . ,., Drinking 
Body Weight Ingestion Rate 

[kg in wet „ _, . ^ . , „ „ , „ 
weight] [kgwetweight /d ] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _ _. , Percent of 
Percent of Diet Percent of Diet Diet from n^ t f 

f rom Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : L | 3 .̂ 

and Plants Insects Crayfish or ,-. , 
_: Fish 
Frogs 

~ - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
Diet from 
Trophic 
Level 4 : 

Fish 

-

0% 

10% 

0% 

0% 

0% 

0% 

0% 

0% 

48% 

Percent of 
Diet from 

nonaquatic 
sources 

~ 

0% 

0% 

100% 

100% 

100% 

0% 

100% 

0% 

0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

Nichols,J.,S. Bradbury, J. Swartout 1999. Derivation of Wildlife Values for Mercury. Journa! of Toxicology and Environmental Health 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 {.74 L/d) and 

100% 

100% 

100% 

100% 

100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

18 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

39 

0 

0 

0 

0 

19! 

0 

5 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

1 

0 

0 

0 

7 

0 

0 
0 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

31 

0 

0 

0 

34 

0 

0 

1 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

9 

0 

0 

0 

0 

0 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

39 

41 

0 

0 

0 

59 

0 

23 

9 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

0.51 

0.55 

0.00 

0.00 

0.00 

0.98 

0.00 

0.38 

0.00 

RfD 1 
0.01 

0.01 

0.01 

0.01 

0.01 

Part B. 2:325-255. 

11-19 (0.97 L/d). 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic level 4. 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67E+05 

1.80E+05 

9.14E+05 

1.99E+06 

ftl.08E+06 

l l . 8 7 E + 0 5 

• l.74E+05 

75th 

9.20E+06 

gsth 

1.40E+07 

B A F -

ug 

f g 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.011 

0.006 

0.007 

0.003 

0.033 

0.005 

0.008 

0.005 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.72 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

5.91 

0.00 

0.00 

0.00 

0.00 

2.84 

0.00 

0.80 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.19 

0.00 

0.00 

0.00 

1.02 

0.00 

0.00 

0.07 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

4.78 

0.00 

0.00 

0.00 

5.18 

0.00 

0.00 

0.17 

Potentia! 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

1.39 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.07 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

6 

6 

0 

0 

0 

9 

0 

4 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5flM 

HQ {Total 
Dose / TRV) 

~ 

0.08 

0.08 

0.00 

0.00 

0.00 

0.15 

0.00 

0.06 

0.00 

RfD 1 
0.001 

0.002 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.075 

0.039 

0.047 

0.021 

0.220 

0.034 

0.053 

0.031 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

18.03 

0.00 

Potentia _ ^ .̂ , 
Potential 

Dose from ,̂  
_ . . Dose from 
Trophic ^ 
Level 2- ^ ' °P^ ' ^ Level ^ . \_Q^Q\ 2" 

Zooplankt g^^ j^^^ 
on 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

39.19 0.00 

0.00 1.25 

0.00 0.00 

0.00 0.00 

0.00 0.00 

18.85 6.77 

0.00 0.00 

5.31 0.00 

0.00 0.47 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

31.70 

0.00 

0.00 

0.00 

34.38 

0.00 

0.00 

1.16 

ug Hg/kg 
wet 

weight/d 

0.00 

9.20 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.12 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

39 

42 

0 

0 

0 

60 

0 

23 

9 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

SAM 

HQ (Total 
Dose / TRV) 

~ 

0.52 

0.56 

0.00 

0.00 

0.00 

1.00 

0.00 

0.39 

0.00 

RfD 1 
0.008 

0.010 

0.009 

0.009 

0.009 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ * 
Symbol 
Aw 
z_1 
z_2 
Vw_1 
Vw_2 
e 
Qin 
Qout 
Cin_HgO 
Cin_Hgll 
Cin_MeHg 
P 
E 
D0C_1 
D0C_2 
DOC_Sed 
TOC_Sed 
Trophic Level 

pH 1 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/mS 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mg/L 

g org C/m2 

1 

1 
• 
r 1 1 

Value 
4.63E+05 
1.40E+Q0 
1.00E-01 
6.49E+05 
4.63E+04 

0 
6.80E+06 
6.80E+06 

0 
0.00000564 
7.332E-08 

152.4 
100 
16 
16 
10 

7.76 

^^^^^H 
" f 1'5" " 

7.15 
7.15 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently 
Link 
Link 

currently 
currently 

Comp 

Link 
Link 
Link 

used 

used 
used 

Q = 
V 
0 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_con1_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastern or Western 

Flag for Part of Cour Eastern (1) or Western (2) 

u avg wind speed 10 m above water surface 

R_lmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 
R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

Units 
m2 

~ 
~ 
~ 
~ 
~ 

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

Value 
647,500 

1 2% 
• 53% 
1 13% 
1 16% 
I 16% 
1 13,598 

345,118 
86,118 

H 101,010 
B 101,658 

0.1 
0.001 
0.001 
0.001 
0.0005 

0 
0 

1 0 
1.129080624 
0.004128952 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 

m/s 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ H 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
r| UV-B layer 1 
r| UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflec E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(D0C} 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 
Celsius 

E/m 2-day 

~ 
-
-

E/m 2-day 

perm 
perm 
perm 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 per m 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. Hydrobiol. Se/h. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m 2/d ay for clear skies 

5 Assuming average cloud reduction facator of 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light* reduction factor* (100%-surf ace reflectance)/100'(fraction daylight) 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
Ukg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
Ukg 

0 
127,696,640 
2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular v /̂eight 
H Henry's Lav^ Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_v̂ ,i Diffusivity in water 

1.9 cm^ 
"'' ~ MW^^^ sec 

- 5 22x10"^ c m ' 

'"' ~ MW^^' sec 

D_a,i 
cm2/sec 
5.54E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

leHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
Ukg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
Ukg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
Ukg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

this table does not all correspond to EPA Report to Congress - check! 

NTG added these 11/1/19 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(Ukg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

Ukg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

Ukg 
199526.2 
7943282 

79432.82 
1584893 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

Ukg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
\ 630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
G_HgO_1_Aq 
C_Hgll_1_Aq 
G_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
G_HgO_pore 
G_Hgll_pore 
G_MeHg_pore 

C_HgT_1_lillered 
C_HgT_2_lillered 
G_HgT_Sed_lilteied 

C_HgO_1_T 
C_Hgl l_ l_T 
G_MeHg_1_T 
G_HgO_2_T 
G_Hgll_2_T 
G_MeHg_2_T 
G_HgO_sed. bulk 
C_Hgll_1_seci, bulk 
G_MeHg_1_sed. bulk 

G H g O s e d . iBiet 
C_Hgll_1_sed, wet 
G_MeHg_1_5ed. w d 
G_HgT_sed,*d 

G_HgO_sed, dry w a g h l 
G_Hgll_1_sed, d r y w e i ^ f 
G M e H g l s e d . diy uveighl 

C_HgT_1 
C_HgT_2 
G H g T S e d , dry weight 

Equatio 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

_1 
_1 

f_aq_MeHg_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_2 
t_aq_MeHg_'jv_2 

t_DOC_HgO_wJ 
f_DOC_Hgll_w_1 
t_[XX:_MeHg_'jv_1 
f_DOC_HgO_'jv_2 
t_DOC_Hgll_w_2 
t_D0C_MeHg_w_2 

(%Me MeBg_T/Hg_T) 

Bulk EKcbarge Flow 
Intlow 
Outtlow 
Surtace Area of tbe Water Body 
Exchange rate 
Volume ot Layer 1 
Volume ot Lay©" 2 
depth of first water layer 
depth of second water layer 

aqueous phasefractionof HgO irwatei column, layer 1 
aqueous phasefractionof figli in water column, layei 1 
aqueous phase fraction of MeHg ir water column, layer 1 
aqueous phase fraction of HgO ir watef column, layer 2 
aqueous phase fraction of Hgli in water cofumn, layer 2 
aqueous phasefractionof MeHg ir water column, layer 2 

OOC complexed fractior ot HgO in water column, layer 1 
DOC complexed fractior ot Hgll in water column, layer 1 
DOC complexed fractior ot MeHg in water column, layer 1 
DOC complexed fractior ot HgO in water column, layer 2 
DOC complexed fractior ot Hgll in water column, layer 2 
DOC comprfejied fractior of MeHg in water column, layer 2 

Units 
g/m3 
g/m3 
g/m3 
g/ni3 
g/ni3 
g/ni3 
g/fn3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gia 

9^ 

9^ 

g/m3 
g/m3 

g'g 

%MdHg 

4.14% 
1.79% 
0.08% 

m3/yr 

m3/yr 
m3/yr 
m2 

m2/yr 
m3 
m3 

Value 
4.73E-07 
9.11E-0e 
7.04E-Oe 
4.60E-07 
1.65E-06 
1.79E-07 
4.60E-07 
1.10E-06 
4.38E-08 

6.34E-07 
2.29E-06 
1.60E-06 

4.73E-07 
2.69E-06 
1.36E-07 
4.60E-07 
1.03E-05 
1.97E-07 
3.82E-07 
2.25E-01 
1.79E-04 

2.9aE-13 
2.69E-07 
1.32E-14 
2.69E-07 

8.47E-13 
4.99E-07 
3.96E-10 

3.30E-06 
!.10E-05 
4.99E-07 

%Hgll 

81.52% 
94.01% 
99.92% 

5,858.941 

6,796.715 
6,796.715 
463,365 

9 
64S,711 
46,337 

140 
010 

1.000 
0.006 
0.067 

1.000 
0.026 
0.153 

0.000 
0.02B 
0.429 
0.000 
0.133 
0.757 

Cone ir 
ng/L: 

0.47 
0.09 
0.07 
0.46 
1.65 
0.18 
0.46 
1.10 
0.04 

0.63 
2.29 
1.60 

0.47 
2.69 
0.14 
0.46 
10.31 
0.20 

0 
224.763 

179 

0.000 
0.269 
0.000 
0.269 

0.0000 
0.4989 
0.0004 

3.296 
10.964 
0.499 

%HgO 

14 34% 
4.19% 
0.00% 

Q' = 
E„ A,-

0 . 5 - ( z , + Z 3 ) CT BulliexdiaigetlowlL3ni 

Equatiors for Total Mercury Concentrations of given species ( i .e . total HgO sortjed -i-dissolved) 

'^..^=^,.,»+fi.c^a.«4^./J-c;,,,+h,,,^-f'J-c;,.,4a.rP'-^«;^ K-' .r! lLu^C'^(i-C\ 

^.-^=hu,H'^QX.^.Et-h'...^-^^<,iA-Q^^rQ'-^^^^ 

yf-^=^\^%.iry^-ci^m^\^^;y.^H^...M^\^^^^^^^ -̂ k\A\)Pi:U -̂K 

y.^-^ = ̂ hl>:sV\cl̂ ^AW..i,-̂ ^Cl,̂ ^ \̂-Q-k ,̂̂ -V^^^^ ^ . •%+(v .+vJ .C^ , „^ 

V. - ^ f ^ = + [ ^ ' ' - * 2 • ^-l- <^«^'"+1- ^' - '̂'̂ -̂ -̂ ^ • y. - ^"..r • K - *")„„„„^ • v̂  - V,, • /;,'?,̂ ,H .̂ A - v,s • Â ,M.H, • A - ^„ • /=;LJ- c:,s,2 

f ; ^ = k / : , : ^ ^ + ( ^ ^ •/;i;Uo ^"^ • A™^W)--^J-'^W + -h',.+^,}f:,tH^-A.-kb„„-v,„ Cs^+H..-f;]-c^/H+K„ •f'.J-ci;i, 

-(v.+vi)-/;;^,„-4-(^„+iU-f'.. r"'' +\kb v ].r"^ 

dc:' 
• Aifoj i Jim: •A^\C-^^A^b„ • A - ( % 

Q' = 
• t t n j ^ ' -

0 .5 -{z ,+z^ ) 
E^ =0.0142-Z"*^ -365 d/yr where Z is mean total depth ( i .e , z l + z2) 

from Mort imei(1941), cited in Schnoor, 1996, pg. 57. 
tor rivers, tbis will he different (see SchrHHir) 

Matr ix A 

C HqO 1 T 
C Hqll 1 T 
C MeBq 1 T 
C HqO 3 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-4.60 E+08 
3.60E+O8 
OOOE-tOO 
5.e59E+06 
O.OOOE+OO 
O.OOOE+00 
OOOE-KB 
OOOE-KH) 
OOOE-KKi 

C Hql l 1 T 
2 

7.96E+07 
-1.09E*08 
1.61 E-01 

O.OOOE+OO 
2.250 E+07 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4.22 E+06 
9.35E-02 
-1.90E+07 
0 OOOE-KB 
0 OOOE-KB 
7.523E*06 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 
O.OOE+00 
O.OOE+00 
-3.05E+D7 
2.44E+D7 
O.OOE+00 
2.59 E+D5 
O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

OOOE+OO 
5.86E+06 
OOOE+00 
1.08E+O6 

-1.21 E+08 
3.15E-D1 
OOOE+OO 
1.14E*0e 
OOOE+OO 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
5.B6E+06 
3.81 E+04 
3.15E-01 
-I.OOE+O? 
O.OOE+00 
O.OOE+00 
4.15E+06 

C HqO 1 sed 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
3.12E+05 
O.OOE+00 
O.OOE+00 
-3.12E+05 
O.OOE+00 
O.OOE+OO 

C Hql l 1 sed 
8 

OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
5 . 2 5 E ^ 3 
OOOE+OO 
OOOE+OO 
-5.25E+03 
5.90 E-01 

C MeHq 1 sed 
9 

OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
O.OOE+OO 
5.30E*03 
OOOE+OO 
1.18E*i>0 

-5.31 E+03 

Matr ix 
b 

-4.89E-01 
-6.18E+01 
-1.43 E+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 

C HqO 1 T 
C Hql l 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hql l 2 T 
C MeHq 2 T 
C HqO sed 
C Hql l 1 sed 
C MeHq 1 sed 

Solut ion 

4 728E-07 
2 687E-06 
1.365E-07 
4.599E-07 
1.031 E-05 
1.965E-07 
3.817E-07 
2248E-01 
1.785E-04 

Inverted Matiix 

-8.15E-09 
-3.41 E-08 
-1.47E-10 

-6.306E-09 
-1.324E-07 
-4.770 E-10 
-5.23E-09 
-2.B9E-03 
-6.94E-07 

-7.51 E-09 
-4.29E-08 
-1.83E-10 

-7.327E-09 
-1.645E-07 
-5.926E-10 
-6.08E-09 
-3.59E-03 
-8.62E-07 

-3.03E-09 
-1.27E-0B 
-8.72 E-OB 

-2.51 OE-09 
-4.994E-08 
-1 .n3E-07 
-2.08 E-09 
-1.09 E-03 
-8.71 E-05 

-7.64E-09 
-4.09E-08 
-3.23E-10 
-4.49E-08 
-2,90E-07 
-1.04E-09 
-3.73E-08 
-6.32E-03 
-1.52E-06 

-7.52E-09 
-4.25E-08 
-3.65E-10 
-1.32E-08 
-3.28E-07 
-1.18E-09 
-1.09E-08 
-7.14E-03 
-1.72E-06 

-3.06E-09 
-1.29 E-08 
-8.66E-08 
-2.79 E-09 
-5.15E-08 
-2.80 E-07 
-2.31 E-09 
-1.12 E-03 
-2.19 E-04 

-7.64E-09 
-4.09E-0B 
-3.23E-10 
-4.49E-0B 
-2.90E-07 
-1.04E-09 
-3,24E-06 
-6.32E-03 
-1,52E-06 

-7.52E-09 
-4.25E-08 
-3.75E-10 
-1.32E-08 
-3.28E-07 
-1.21 E-09 
-1.09E-08 
-7.33E-03 
-1.76E-06 

-3.06E-09 
-1.29 E-08 
-B.66E-08 
-2.79 E-09 
-5.16E-0B 
-2.80 E-07 
-2.31 E-09 
-1.13E-03 
-4.07E-04 

x=b;A 

472774E-07 
2 68676E-06 
1 36458E-07 
4 59867E-07 
1.03079E-05 
1.96543E-07 
3.8169E-07 

0.224762892 
0.000178549 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

f_3bio_HgO_w_1 
f_^ io_Hg l l_w_1 
f_^io_NteHg_w_1 
f_abio_HgO_w_2 
f_^ io_Hg l l_w_2 
f_^ io_MeHg_w_2 

f_zoo_HgO_w_l 
f_zoQ_Hgll_w_l 
f_zoQ_MeHg_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgl[_w_2 
f_zoQ_MeHg_w_2 

f_phylo_HgO_w_1 
f_phylo_HglLw_1 
f_phylo_MeH9_w_1 
f_phylo_HgO_w_2 
f_phylo_Hgll_w_2 
f_phvlo_MeH9_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_1 
f_org_MeHg_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_3q_HgO_sed 
f_3q_Hgll_sed 
f_3q_MeHg_sed 

f_sed_HgO_sed 
f_sed_h9ll_sed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 

Rate Constants 
kw_v,HgO 
kw_v,Hgll 
kw_v,MeHg 
k w o a d i 
kw_oad_2 
k w r e d l 
kvij_red_2 
k v i j m e t h i 
kw_meth_2 
k w d e m e t h i 
kw_demeth_2 
kw_ptiolodegrad_1 
kw_fl iolodegrad_2 
k w m e r 
k b o w d 
kb_red 
k b m e t h y 
kb_demelti 
kb mer 

v b u r 

R_sw_HgO 
R_sw_Hgll 
R _ s w _ M ^ g 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
r l i o s 
Q sed 

al^otic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atNotrc particulate pba 
abiotrc particulate pba 

zooplarktor particulate pba 
zooplarktor particulate pba 
zooplarktor particulate pba 
zoof^ankfor particulate pba 
zoof^anktor particulate pba 
zoofrianktor particulate pba 

pbyEoplanktor particulate pba 
pbyEoplanktor particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbytoplankEon particulate pba 

1 of HgO IR water co l jmn , layer 1 
1 of Hgll rn water column, layer 1 
1 of MeHg in water column, layer 1 
1 of HgO in water column, layer 2 
1 of Hgll in water cdumn, layer 2 
1 of MeHg in water column, layer 2 

5 fraction of HgO in water column, layer 1 
5 fraction of Hgll in water cirfumn, layer J 
B fraction of MeHg in water cofumn, laya" 1 
3 fraction of HgO in water column, layei" 2 
5 fraction of Hgll in water cdumn, layer 2 
5 fraction of MeHg in water column, laya" 

i fraction of HgO in water column, layef 
i fraction of Hgll in water cirfumn, layer 1 
B fraction of MeHg in water column, layer 1 
B fraction of HgO in water colum 
B fraction of Hgll in water column, layer 2 
B fractron ot MeHg in water column, l a y s 2 

w g a n c part iculatephasefract ionof HgO in water column, layer 1 
. particulate phase fraction of Hgl[ in water column, l a y ^ 1 
. part iculatephasefract ionof MeHg in water column, fayer 1 
. part iculatephasefract ionof HgO in watffl" column, layer 2 
.particufate phasefract ionof Hgll in water column, layer 2 
. part iculatephasefract ionof MeHg in watef colLimn, Layef 2 

aqueous phase fraction of HgO in sediments 
aqueous phasefract ionof Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
parbcLilate phase fraction of Hgll in sediments 
parbculate phase fraction of f ^ H g in sediments 

Total Load, HgO 
Total Load, Hgll 
T o l ^ Load, MeHg 

n volatilizatjon loss rate constant. HgO 
n volatilization loss rate constant. Hgll 
n vofatilization loss rate constant. MeHg 
n oxidation rate cortstant 
n oxidation rale constant 
n reduction rate constant, layer 2 
n reduction rate constant, layer 2 
n meth^at ion rate constant, layer 1 
n methylation rate constant, layer 2 
n demethylation rate constant, layer 1 
n demethylation rate constant, layer 2 
n pholoreduction rate for layer 1 
n photoreduction rate for fayer 2 
n mer cleavage demethylation rate constant 

oxidation rate constant 
reduction rate constant 
methylation rate constant 
demethyfation rate constant 

demethylation rate constant 

benthit 
benthit 
benthit 

benthit 
benthit 

abiotic settling velocity 
bioiic settling velocity 
resuspension velocity 
pbytoplankEon mortality rate 
mineralization rate 
burial rate 

porewater diffusive vofume, HgO 
porewater diffusive vofume, Hgll 
pore water diffusive vofume, MeHg 
pore water diffusion caefficient,HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHg 
Sediment Particle Density 
sediment porosrty 
sediment layer.char mixing length 
Volumeof Sediment 

TSS 1 
TSS+2 

Effective Paititio 
K et l HgO 1 
K et! Hgtl 1 
K etf MeHg_1 
K eff HgO 2 
K eff Hgll 2 
K eft MeHg_2 

T Coefficients for each Hg species and layer 
Effective K for HgO ir 
Effective K for Hgl h 
Effective K for MeHg 
Effective K for HgO i 
Effective K f o r Hgll 1 
Effective K for MeHg 

layer 1 
layer 1 
n layer 2 
layer 2 
layer 2 
n layer 2 

_ 

f i 
2 
2 
J 2 

giv 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
pa^yr 
pa^yr 
peryr 
peryr 
peryr 
peryr 
peryr 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g 'cm3 

cm3/cin3 

Aw'z sed m3 

mg/L 
mg/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

0.000 
0.006 
0.000 
0.000 
0.039 
0.000 

0.000 
0.093 
0.223 
0.000 
0.000 
0.000 

0.000 
0.744 
0.223 
0.000 
0.000 
0.000 

0.000 
0.123 
0.037 
0.000 

0.800 
0.090 

100E+O0 
4.06E-06 
2.04E-04 

OOOE+OO 
I.OOE+OO 
I.OOE+OO 

4.89E-01 
2.35E+01 
9.36E-01 

134 70 
0 00 
0 63 

554 95 
525 60 
122.63 
23.27 
0.00 
0.00 
0.00 
0.00 
6.51 
0.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0 00 

4.792.63 

73 
0.003700005 

10.95 
0 01 

0.007620015 

2 59E+05 
2 59E+05 
2 47E+05 
6.41 E-10 
6.41 E-10 
6.11E-10 
2 65E+O0 

0.83 
0.030 

13900 95 

180 
0 43 

OOOE+OO 
1 58E+07 
5 21 E+05 
OOOE+OO 
1 23E+07 
2 32E+05 

Conversion for Sediment Concentrations 
Model Calculates as g f-fg per cubic meter (water or sedlrrrent partrcles) 

C*J 
' g H g ~ 

g sed p p „ ^ , j ^ - ^ « j ) 

1 J aq.i 

g sed 

cm sed 

' s H g ' 

m^ bulk 

m' bulk 
1 0 ' ^ 

m J 

c'2 IsHg 
g sed P ^ 

c^" 
J^^)+P^^J} -e.J g water 

cm' water 

/M' water 

m' bulk 

m̂  bulk 

10' "'"' 
m' 

-f 
g sed 

cm^ sed 

m̂  water 

III' bulk m 

f^L 

{̂ L.cL ,̂ + si,fiU, + s;*,«c;̂ ,̂ + si^ci 
sL.+si„ + si^^ + si^ 

^Li+'^DOCi 

,) ic' - c ' ) 
TSS 

^ J S H a n e d ' 

Tab: Water Body Hg Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Water Body Mercury Concentrations 
S y m b o l Parameter 

C HgO i Aq 
C Hgll 1 A g 
G_MeHg_1_Aq 
C HgO 2 Ag 
C Hgll 2 A g 
C_MeHg_2_Aq 
G HgO poie 
G Hgll pore 
G MeHg_pore 

C HgT 1 f i l teied 
C_HgT 2_filteied 
G HgT Sed filtered 

G HgO 1_T 
G Hgll 1 T 
G MeHg 1 T 
G_HgO 2_T 
G Hgl l 2 T 
G MeHq 2 T 
G_HgO_sed 
G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G M e H g l s e d , wet 
G HgT sed,wet 

G_HgO_sed, diy weight 
G Hgl l 1 sed, diy weight 
G MeHg 1 sed, dry weigh): 

C HgT 1 
C HgT 2 
C_HgT_Sed 

Layei 1 
Layei 2 
Sediments 

V_1 

V 2 

z2 

f ag HgO w 1 
f_aq_HgM._w_1 
f ag fyleHg w 1 
f ag HgO w 2 

f_aq_Hg i i_w.2 
f ag MeHq w 2 

f_OOC_HgO_w_1 
f D O C HgO w 2 
f D O C Hgl l w 1 
f_DOC Hgl l_w 2 
f D O C MeHq w 
f DOC MeHq w 

f abra HgO w 1 
f abK) Hgl l w 1 
f_abEO_MeHg_w_1 
f ^ m HgO w 2 
f ^ m Hgtl w 2 
f_abK)_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchange rate 
Volume of Layer 1 / 

V o l u m e o f Layei 2 / 
depth of first water layer 
depth of second water layer 

agueoLis phase fraction of HqO in water col i imn, layer 1 
agueoLis phase fraction of Hqll in waXei column, layer 1 
aqueous phase fraction of MeHg ir water cotiflnn, layer 1 
aqueous phasef rac l iono f HqO ir water column, layer 2 
aqueous phase fraction of Hqll in water column, layei 2 
aqueous phasef rac t ionof MeHg ir water column, layer 2 

DOC complexed fraction of HgO ir water column, layer 1 
DOC complexed fraction of Hqll in water column, layei 1 
DOC complexed fractron of MeHg in water column, layer 1 
DOC complexed fraction of HqO in water coEumn, layer 2 
DOC complexed fraction of Hqll in water column, layei 2 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

J fraction of HqO <n water column, layer 1 
J fraction of Hqll in water column, layer 1 
J fraction of MeHq in water column, layer 1 
J fraction of HqO in water column, layer 2 
J fraction of Hqll in water column, layer 2 
J fraction of MeHg in water column, layer 2 

Un i t s 

g/m3 
g/m 3 
9/m3 

qf l l l3 
gf in3 
gftn3 

qf in3 
qf in3 
gftn3 

qf ln3 
g/m3 
g lm3 

gAn3 

q/m3 
g/m3 

ghn3 
q/l l l3 
g/ i i i3 
g/ i i i3 

qAii3 
gAii3 

-<|'<I 
gla 

gla 

g'g 
alti 
^a 

qfln3 
qfln3 
ai9 

KUeHq 
0.85% 
0.38% 
0.02% 

m3/vr 
mSfyr 
m3/yT 
m2 

m2/vr 
m3 
m3 

1.56E-05 
2.99E-06 
4.59E-07 
2.69E-05 
1.07E-04 
2.40E-06 
2.69E-05 
7.32E-05 
9.14E-07 

1.91 E-05 
1J7E-04 
1.01E-04 

I.56E-05 
8.83E-05 
8.90E-07 
2 69E-05 
6.70E-04 
2.64E-06 
2.24E-05 
1.50E+01 
3.73E-03 

8.44E-12 
1.17E-05 
4.46E-09 
1.17E-05 

4.96E-11 
3.33E-05 
8.27E-09 

1.05E-04 
6.99E-04 
3.33E-05 

HHqll 
84.25% 
95.77% 
99.97% 

5.858,941 
6.796,715 
6.796,715 
463,365 

9 
648,711 
46.337 

1.40 
0.10 

100.00000% 
0 58263% 
8 65526% 

100.00000% 
2 75205% 
15.26449% 

0 00000% 
2 80992% 
42.93010% 
0 00000% 
13.27265% 
75.71139% 

0 00000% 
0 56114% 
0 01844% 
0 00000% 

3 9 3 2 5 1 % 
0 04824% 

Cone. I l l ng /L : ug ' g 

15 61 
2.99 
0.46 

26 93 
107.30 
2.40 

26.93 
73 21 
0.91 

19 07 
136.63 

101.06 

15 61 

38 25 
0.89 

26.93 

669.61 
2.64 

22.35 

14984386 4 7 
3726.18 

0.000 
11.702 
0.004 

11.706 

0.00 

33 26 
0.01 

104.75 
699.18 
33 27 

% H g O 
14 90% 

3.85% 
0.00% 

Q' = 
E„A, . 

0 . 5 - ( z , + Z 3 ) 
Q' Bulk excbamje flow (13/71 

Eqiiations for Total Mercuiy Concenbations of given species (i.e., total HgD: soibed + dissolved) 

y J m i = T + Q c „^+\kw ..-vlcZi^ + kw -V +k\v, , . - F I - C " , - F [ - 0 -p ' -hv ,„^-V -iiw ,-V - y , - r i • A^ '^sB'fbiqH^ • 4 . 1 ' ̂ HgO.r + y • ^Sgl),? 

" dt --Lr,,u-̂ Q,f,.u,u4î ^̂ ^M-c;,A'̂ '̂̂ ^̂ ^̂ '̂ ^̂ ^̂ ^̂  

'i(Z. 
" dt -=hM^Hi+QX .̂Hi+^v ,̂m-yAci^TiA-Q«^rQ-^ .̂MeHiy.-i^ '̂i..>»-y.-i^ .̂.j.-^^^^ 

K.^4v.^v,).f::^ 

'.^-^=4i^'K..^y.]<^Ai'^^.«.,>>-y^-ci.„A-^ ^ . • ^ ^ + ( v . + v j . / - . A . 

K^^f^ = +^»k.,>^K]c^,ij^A-e'-''"i...^K-i^^'i..rK-kw^..,.r,,K--^,.-f^^^ 

dc t̂. 
~V^swfalBsll '^VsA ' f j ^ s f •'"^JE '/ii^HsO J ' A l -(^.+n)-/w'Hp.-A..-^ C + K . - f ' ^ - ^ z t + i* 

11+ kx • f.t^.n+ '\B • f:,L} <]• cLu+ H.M yJ- C + H\.+^)-f::Lu^-H.^+i^h.J-K. -H. 

Jb ia j •A...lCi,, \kb_ ' J^rd M. •A...-{kb,. I - * * . , 

Q' = 
E^.A-

Q.5-{z^+z,) 
E_̂  = 0.0142-Z'^^-365d/yr wbere Z is mean total deptb (i.e., z1 t z2) 

f rom Mortimer, ciled inScbnoor, 1996, pq. 57. 
for rivers, this mW be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 

C Hgl l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hqn 2 T 
C M e H q 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

A-x=b 

C HgO 1 T 
1 

-4.60 E+08 

3.60 E+OB 
0 OOEfOO 

5.859 E+06 

O.OOOE-i-00 
O.OOOE-i-00 
O.OOE-tOO 

0 OOE+00 
0 OOE+00 

C Hql l 1 T 
2 

7.96E+07 

-1.09E+08 
1.61E-01 

O.OOOE+OO 

2.250 E+07 
O.OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4.22 E+06 

9.35E-02 
-1.90 E+07 
0 OOOE+00 

0 OOOE+OO 
7.523E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 

O.OOE+00 
O.OOE+00 
-3.05E+07 

2.44E+07 
O.OOE+00 
2.59E+05 

O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

O.OOE+00 

5.86E+06 
O.OOE+00 
1.08E+06 

-1.21 E+08 
3.15E-01 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+00 
5.66 E+06 
3.81 E+04 

3.15E-01 
-l.OOE+07 
O.OOE+OO 

O.OOE+00 
4.15 E+06 

: HgO 1 se 
7 

O.OOE+00 

O.OOE+00 
O.OOE+00 
3.12E+05 

O.OOE+00 
O.OOE+00 
-3.12E+05 

I.OOE+OO 
O.OOE+00 

: Hgl l 1 se 
8 

O.OOE+00 

0 OOEfOO 
0 OOEfOO 
0 OOEfOO 

5.25E+03 
0 OOE+00 
0 OOEfOO 

I.OOE+OO 
5.90E-01 

C T sed 

C MeHg 1 s e d 
9 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

O.OOE+00 
5.30 E+03 
O.OOE+00 

I.OOE+OO 
-5.31 E+03 

14.988135 

Ma t i i x 
b 

-4.89 E-01 

-6.1 BE+01 
-1.43E+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

1.50E+01 
O.OOE+00 

q/m3 

C HgO 1 T 

C Hgl l 1 T 
C MeHg 1 T 
C HgO 2 T 

C Hgl l 2 T 
C MeHg 2 T 
C HgO s e d 

C Hgl i 1 s e d 
C MeHg 1 s e d 

So lu t i on 
Ma t i i x 

1.561 E-05 

e.325E-05 
e.905E-07 
2.693E-05 

6.696E-04 
2.635E-06 
2.235E-05 

1.498E+01 
3.726E-03 

Inverted Matiix 

-5.19 E-09 

-1.73E-08 
-2.89 E-16 

-1.129E-09 

-3.441 E-09 
-4.582 E-16 
-9.37E-10 

9.37 E-10 
-2.54E-13 

-3.B3E-09 

-2.21 E-OB 
-3.88 E-16 
-8.955E-10 

-4.27 5E-09 
-6.485E-16 
-7.43 E-10 

7.44E-10 
-4.24 E-13 

-1.82E-09 

-5.e9E-09 
-8.71 E-08 

-4.014E-1(I 

2.5B0E-09 
-1.111 E-07 
-3.33E-10 

8.68 E-05 
-8.68E-05 

-1.16E-09 

-4.25E-09 
1.16E-15 
-3.36E-08 

-7.53E-09 
3.B7E-15 
-2.79E-08 

2.79 E-08 
6.12E-12 

-1.95 E-10 

-1.1 OE-09 
-2.33 E-16 
-3.42 E-10 

-8.51 E-09 
-7.24 E-16 
-2.84 E-10 

2.84E-10 
-5.34 E-13 

-1.68 E-09 

-5.11 E-09 
-8.65E-08 
-3.78 E-10 

B.43E-09 
-2.80 E-07 
-3.14E-10 

2.19E-04 
-2.19 E-04 

-1.16E-09 

-4.23E-09 
1.65E-13 
-3.3 BE-08 

-7.39E-09 
5.33E-13 
-3.23E-06 

3.23E-06 
7.76E-10 

1.03E-06 

5.80E-06 
5.11 E-08 
1.79E-06 

4.47E-05 
1.65E-07 
1.49E-06 

I.OOE+OO 
2.40E-04 

-1>l9E-09 

-4.02 E-09 
-8.65E-08 
-4.01E-11 

1.68 E-08 
-2.80 E-07 
-3.33E-11 

4.07 E-04 
-4.07E-04 

x=b/A 

1.56E-05 

8.83E-05 
8.9E-07 

2.69E-05 

0.00067 
2.64E-06 
2.24E-05 

14.93439 
0 003726 

gm^ 
gsed Pp^rtcl.U-'^is.l) g sed 

cm' sed 

g H g ' 
m' bulk 

m' 
m' bulk in 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO I 
Pied-Billed Grebe 

February 3, 2012 

f zoo HgO w 1 zooplankton partculate phase fraction of HgO nwatEt coiumn, layer 1 
f_ZDO_Hgll_w_l zooplankton partculate phase fraction of Hgll in water column, layer 1 
f zoo MeHq w 1 zooplankton particulate ohase fraclion of MaHq in water column, layer 1 
f zoo HgO w 2 zooplankton partculate phasefraclionof HqC m water column, Iayer2 
f_zoo_Hgll_w_2 zooplankton particulate phase fraction ol Hgll in water colmin. layer 2 
f zoo MeHq w 2 zooplankton partculate ohaseffacbonolMeHq m water column, Ia¥er2 

f_phvto HgO w 1 phytoplankton particulate phase traction of HqO m water column, layei 1 
f phyto Hgll w I phytoplankton particulate phase tiaction of Hqll m watei cokmn. layei 1 
( phyto MeHg * 1 pliytoplankton particulate phase tiaction of MeHq m watei column, layei I 
(_phvtD_H90 *_2 pliytoplankton particulate phase fraction of HgD n watei column, layei 2 
1 phyto Hgll w 2 phytoplanktonparticiiatephasefractionol Hgll in wateicohinn, laver2 
I phyto MeHg w 2 phytoplanktonparticulalephasetraction of MeHq nwateicolimn, layer2 

f oig HqO w 1 orqanic particulate i ^ s e fraction of HoO in water column, layer 1 
f oig Hqll w 1 orqanic particulate pfiase fraclion of Hgll in water column, layer 1 
f.oig MeHg w 1 organic particulate pfiase fradior of MeHq in watei column, layei 1 
f org HgO w 2 orqanic particulate pfiase fracton of HQO in water column, lays 2 
f org Hqll w 2 orqanic particulatepfiasefraction of Hflllin water colimn. Iayer2 
f _oig MeHg_w_2 orqanic particulate pfiase fraction ot MeHq in water ci^umn, layer 2 

0 00000% 
9.29998% 

22.34412% 
0.00000% 
0 00000% 
0.00000% 

0.00000% 
74 39982% 
22 34412% 
0.00000% 
0 00000% 
0 00000% 

0 00000% 
12.34651% 
3 70796% 
0 00000% 
80.04279% 
S 97537% 

f_ag HgO sed 
f ag Hgll sed 
f ag MeHq sed 

f sed HqD sed 
f sed Hgll sed 
f_sed_MeHg_sed 

L T,HqO 
L_T,Hgll 
L T.MeHg 

Rate Constants 
kw u,HaD 
kw i/,Hgll 
kw_ V.MeHg 
kw oxid I 
kw oxid 2 
kw_ied_l 
kw led 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw plKitodegiad_1 
kw pitolodegiad 2 
kw mei 
kb oxid 
kb led 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate ptiase fraction of HgO in sediments 
particulate pfiase fraction of Hgl! in sediments 
partculate pfiase fracton of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load. MeHq 

water cohinn volatilization kas rate constant, HoO 
water cokinn volatilization kjss rate constant, Hqll 
water cohmn volaDlizahon kjss rate constant, MeHg 
water cohmn oxidatk>n rate constant 
water cohmn oxklatkHi rate constant 
water cohmn reduction rate constant, layei 2 
watei cohmn leduction rate constant, layer 2 
watei column methylation rate constant, layei 1 
watei column methylation rate constant, layei 2 
walei column d^nethvlation rate constant, laver 1 
water column demethylation rate constant, layer 2 
water ci^umn photoreduction rate lor layer 1 
water cr^umn photoreduction rate tot layer 2 
water column mer cleavage demetfivlalion rale constant 
benlhic oxidation rate constant 
benlfiic reduction rate constant 
benlfiic methylation rate constant 
bentfiic demelfiylalion rale constant 
benlfiic mer cleavage demethylation rale constant 

pervr 
peryr 
peryr 
peryr 
peryr 
peryr 
por i r 
peryt 
perjr 
pervr 
peryr 
peryr 
peryr 
pervr 
paryr 
peryr 
peryr 
peryr 
peryr 

100.00000% 
0.00041% 
0 02035% 

0.00000% 
99.99969% 
99.97966% 

4.B9E-01 
2.35E«C1 
9.36E-01 

134.70 

am 
tLG3 

55435 
525.G0 
12Z63 
2127 
am 
ojn 
Oin 
OJBD 
6.51 
0.82 
am 
am 
OJX) 
0.00 
0.00 
0.00 

g sed 

pbulk 

Pf.rJl-«) 

abiolic selttinq velocitv 
bkrtic settlinq velocity 
resuspension velocilv 
phytoplankton mortality rate 
mnerakzation rate 
buiial Eate 

pore water diffusive volume, HqO 
pore water diffusive volume, Hqll 
pore water diffusive volume, MeHd 
pore water diffusion coefTicientHqO 
pore water diffusion coe^icienL Hqll 
pore water diffusion coe^icient MeHg 
Sedrnent Particle Density 
sediment porosity 
sediment layer,char mixni length 
Volume of Sediment 

Effective Partition Coefficients for each Hq species and layer 
K eff HqO 1 Effective K for HqO n layer 1 
K eff Hqll 1 Effective K for HqO n layer 2 
K eff MeHq 1 Effective K for Hqll in layer 1 
K eff HqO 2 Effective K for Hqll in layer 2 
K eff Hgll 2 Effective K for MeHq m layer 1 
K eff MeHq 2 Effective K for MeHq in layer 2 

k mort 
y m i 
y_hur 

R sw 
R sw 
R sw 
E sw 
E sw 
E sw 
rtn s 
e ser 
7 ser 
V sed 

TSS 

HqD 
Hgll 
MeHg 
HqD 
Hgll 
MeKq 

TSSt2 

m/yr 
m/yi 
m/yi 
peryr 
peryr 
m/yr 

fiiirvr 
ntsyr 
t B i m 

aOfsei: 

mUsBK 
q/cm3 

onS/cmS 

m3 

mgn. 
rngfl-

Uka 
Lftg 
L&q 
Ukg 
Ukg 

4792.626412 
73 

0.003700006 
10.96 
0.01 

O.D076200I5 

2.69E«05 
2.69E««S 
2.47E*05 
64IE-1D 
641E-10 
6.1IE-10 
2 6^ *00 

0.83 S I 
0.03 

13900.95 

130 
043 

o.ooEioa 
1.58E+07 
5.21 E+D5 
O.OOE+Oa 
1.23E+07 
2.32E+05 

f^itr.! 

[SLJ^L i+si,fii^ 
sLo+si 

CL 

+ S';..„Ci.,.,„, + S ' C ' , ) irJ - r ' \ 
^+s;^™+si, TSS 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Pied-Billed Grebe 

February 3, 2012 

Water Body Mercury Concentrations 
Symbol Parameter Equation kng/L : ugfg 
C HgO i Aq 
C Hgll 1 A g 
G MeHg 1 Aq 

C HgO 2 Aq 
C Hgll 2 A g 
C MeHg 2 Aq 

G HgO imie 
G Hgll pore 
G MeHg pore 

C HgT 1 filtered 
C HgT 2 filtered 

G HgT Sed filtered 

G HgO 1 T 

G Hgll 1 T 
G MeHq i T 
G HgO 2 T 

G Hgl l 2 T 
G MeHg 2 T 
G HgO sed 

G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G MeHg 1 sed, wet 

G HgT sed,wet 

G HgO sed, dry weight 

G Hgl l 1 sed, dryweight 
G MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
C H g T S e d . dryweight 

Layer 1 

Layer 2 
Sediments 

Q' 
Oin 
Qout 

A w 
E 
V 1 

V 2 
z l 
z2 

f ag HqO w 1 
f ag_Hgtl w 1 

t ag f^leHq w 1 
f ag HqO w 2 
f ag Hgl l w 2 

f ag MeHq w 2 

f OOC HgO w 1 

f D O C HqO w 2 
f D O C Hql l w 1 
f D O C Hgl l w 2 

t D O C MeHq w 1 
t DOC MeHq w 2 

(%Me ^ eHg T/Hg T) 

Bulk Exchange Flow 
Intlow 
Outflow 

Surtace Area of ttae Water Body 
Exchange rate 
Volume 

Volume 

of Layer 1 A w ' z 

of Layer 2 A w ' z 
depth of tirsI water layer 
depth of second water layer 

aqueous 
aqueous 

aqueous 
aqueous 
aqueous 

aqueous 

DOC CO 

phasi 
p h a s 

phas 
phas 
phas 

p h a s 

traction ot HqO in 
traction ot Hgll in 

traction ot MeHg 
traction ot HqD in 
traction ot Hgll in 

traction ot MeHg 

Tiplexed traction ot HgO 

DOC complexed traction ot Hqll 

1 

2 

water column 
water column 

n water colifln 
water column 
water column 

n water colum 

n water colum 

n water colum 

g/m3 
g/m 3 
g/m3 

qf l l l3 
gf in3 
gftn3 

q/in3 
q/in3 
gftn3 

qf ln3 
g/m3 

g/in3 

gAn3 

q/m3 
g/m3 

ghn3 
q/ l l l3 
g/ i i i3 
g/ i i i3 

q lm3 
g/ i i i3 

-<|'<I 
g l a 

g l a 
g la 

g 'g 
g/g 
g 'g 

qf ln3 
qf ln3 

g 'g 

% MeHg 
0.85% 

0.38% 

0.02% 

m3/vr 
m3/¥r 
m3/yr 

i n 2 
m 2 ^ r 
m3 

n i 3 
m 
m 

layer 1 
ayer 1 

n, layer 1 
layer 2 
ayer 2 

n, layer 2 

. layer 1 

, layer 1 
DOC complexed traction ot MeHg in water column, layer 1 
DOC complexed traction ot HgO 

DOC CO 
DOC CO 

•nplexed fraction ot Hqll 

n water colum 

n water colum 

, layer 2 

, layer 2 
•nplexed traction ot MeHg in water column, layer 2 

1.59E-05 
3.05E-06 
4.67E-07 

2,74E-05 
1.09E-04 
2,44E-06 

2.74E^05 
7.46E^05 
9.30E^)7 

1.94E-05 
1.39E-04 

1 .03E-M 

1.59E-05 

a.99E-05 
9.05E-07 
2.74E-05 

6 . 8 2 E - M 
2.68E-06 
2.2BE-05 

1.53E*D1 
3;79E-03 

8.60E-12 
1.19E-05 
4.&4E-09 

1.19E-05 

5.06E-11 

3.39E^05 
B42E^09 

1.07E-04 
7.12E-04 

3.39E-05 

%lta11 
84.25% 

95.77% 
99.98% 

5,858,941 
6,796.715 
6,796.715 

4 6 3 J 6 5 
9 

648,711 

46.337 
1 
0 

100.00000% 
0.58263% 

e.65526% 
100.00000% 
2.75205% 

15 26449% 

0.00000% 

2.80992% 
42 93010% 
0.00000% 

1 3 2 7 2 6 5 % 
75 71189% 

15.91 
3.05 
0.47 

27 44 
109.34 
2.44 

27.44 
74.61 
0.93 

19.42 
139.23 

102.98 

15 91 

89 90 
0.91 

27 44 

662.33 
2.68 

22 78 

15,269,157.31 
3,794.63 

0.00 
11 92 
0.00 

11 93 

0.00 

33 89 
0.01 

106.71 
712.46 
33 90 

% H g O 
14 90% 

3.85% 
0.00% 

Q ' = 
£,-,A,. 

0 . 5 - { z , + Z 3 ) 
Q' Bulk exchanqe ^ow [13/11 

EqiiatLons for Total Mercury Concentrabons of given spei^es (i.e., totaJ HgO: sorbed + dissolved) 

y.^=kn^+af,.M^4^.,ry^<,A^K,.-y.+^%^..^^^^^^^^ 

" dt - = Lr j , ,n+Q. f . .HA^^ .M<^Al^^^ . . .n , ' y}c i .HA-Q^^^^^ 

<l(^u 

dt 
--LTii,Hi+QS,^.Hi+^Km-yAcii:iA-Q^^rQ-^^%.ai^Hiy.-H>«.a-y.-^vi„,J.-H^^ 

yf-^An.iyyiQ,m+hs..iy^+H^^.^'^^yi^^i^^^^^ 
/:: -+k+v,)-r^.-^ 

;.^=4^.,.-f;]-f;^,,+h,,„,^Tj.ci,^+|-g-t.v.«-f;-*^^,,/.-f;-i'..-/:;V,/iA "+k+y,)-f::L,A, 

K ^ ^ ^ = 4^^«>,K]c^, ,^ + [-0-kw,,„,^-V^.-k^„-V^-k^„,^,^,V^-v,_,-f,^^,^^^ 

dOf̂  
l"-ii./ogjfe0 +VsJ '/oS/oHsO +'^'iB ' A I K H I O / ' • ^ n j ' ' ' H E I -(v,.-+vj./,::'„-.j,-t&„^.i'„ C + [**wf'J-c«^+K.,-f.J-c^ 

^ ^ = \ R r-̂  +iv - r - +v -r-' I A I C +\kb -v lc'"'+ -K- ^ -(v„+v,}.^- .^-{Ai.+AU-f'. OK..i^..J-ci; 

dC 
^K-Lt •A^J-A.]-c^,«.+[*«'..,*-f'w]-c^^ ^vj-/ : : -kb^ 

Q ' = 
E „ A . 

Q .5 -{z^+z , ) 
E^ = 0.0142 • Z'-^^ • 365 d / y r where Z is mean total depth (i.e., z l + z2) 

from Mortimer, cited m Schnoor, 1996, pq. 57. 
for rivers, tfiiswiJI be d[fferer>t (see Schrfoor) 

Matr ix A 

C HgO 1 T 

C Hgl l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HqN 2 T 
C M e H q 2 T 
C HgD s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

C HgO 1 T 
1 

-4.60 E+0 6 

3.60 E*08 
O.OOE+00 
5.859E+06 

0 OOOE+00 
O.OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C Hql l 1 T 
2 

7.96E+07 

-1.09E+08 
1.61 E-01 

O.OOOE+00 

2.250 E*07 
O.OOOE+00 
0 OOE+00 

0 OOE+00 
0 00E+OO 

C MeHg 1 T 
3 

4.22E+06 

9.35E-02 
-1.90E+07 
O.OOOE+00 

O.OOOE+00 
7.523E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86 E+06 

O.OOE+00 
O.OOE+OO 
-3.05 E+07 

2.44 E*07 
O.OOE+00 
2.59 E+05 

O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

0 OOE+00 

5.86E+06 
0 OOE+00 
1.08 E+06 

-1.21 E+08 
3.15 E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+00 
5.86 E+06 
3.81 E+04 

3.15E-01 
-l.OOE+07 
O.OOE+00 

O.OOE+00 
4.15 E+06 

: HqO 1 se i 
7 

O.OOE+00 

O.OOE+00 
O.OOE+00 
3.12 E+05 

O.OOE+00 
O.OOE+00 
-3.12 E+05 

I.OOE+OO 
O.OOE+00 

C Hql l 1 s e d 

e 
O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

5.25 E+03 
O.OOE+00 
O.OOE+00 

I.OOE+OO 
5.90E-01 

C MeHq 1 s e d 
9 

0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

0 OOE+00 
5.30 E+03 
0 OOE+00 

I.OOE+OO 
-5.31 E+03 

Mat r ix 
b 

-4.89E-01 

-6.18 E+01 
-1.43 E+OO 
O.OOE+OO 

O.OOE+00 
O.OOE+00 
O.OOE+00 

1.53 E+01 
O.OOE+OO 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHq 1 sed 

So lu t i on 

1.591 E-05 

8.990E-05 
9.050E-07 
2.744E-05 

6.823E-04 
2.683E-06 
2.278E-05 

1 527E+01 
3.795 E-03 

Inverted Matnx 

-5.19 E-09 

-1.73 E-08 
-2.89 E-16 
-1.129E-09 

-3.441 E-09 
-4.582E-16 
-9.37 E-10 

9.37 E-10 
-2.54E-13 

-3.83E-09 

-2,21 E-08 
-3.88 E-16 

-8.9 55 E-10 

-4.275 E-09 
-6.485 E-16 
-7.43E-10 

7.44E-10 
4 .24E-13 

-1.82 E-09 

-5.89 E-09 
-8.71 E-08 

-4.014E-10 

2.580E-09 
-1.111 E-07 
-3.33 E-10 

8.68 E-05 
-8.68 E-05 

-1.15E-09 

-4.25E-09 
1.16E-15 
-3.36E-08 

-7.53E-09 
3.87 E-15 
-2.79E-08 

2.79 E-08 
6.12E-12 

-1.95E-10 

-1.1 OE-09 
-2.33E-16 
-3.42E-10 

-8.51 E-09 
-7.24E-16 
-2.84E-10 

2.84E-10 
-5.34E-13 

-1.6eE-09 

-5.11 E-09 
-8.65E-0e 
-3.78E-10 

8.43 E-09 
-2.80E-07 
-3.14E-10 

2.19 E-04 
-2.19E-04 

-1.16E-09 

-4.23E-09 
1.65E-13 
-3.36E-0e 

-7.39E-09 
5.33 E-13 
-3.23E-06 

3.23E-06 
7.76E-10 

1.03E-06 

5.80E 
5.1 I E 
1.79E 

4 4 7 E 
1.65E 
1.49E 

06 
IIH 
116 

05 
11/ 
116 

I.OOE+OO 
2.40 E-04 

-1.49 E-09 

-4.02 E-09 
-8.65 E-08 
-4.01 E - n 

1.68E-08 
-2.80 E-07 
-3.33 E-11 

4.07E-04 
-4.07E-04 

x=b/A 

1.59E-05 

8.99E-05 
9.05E-07 
2.74E-05 

0 000682 
2.68E-06 
2.28E-05 

15.26916 
0.003795 

Tarqet G sed. wet 15.27297472 q/q 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

f abio HqO w 1 
f abio Hqfl vir 1 

f abio MeHq w 1 
f abio HqO w 2 
f abio Hqfl vir 2 

f abio MeHq w 2 

f zoo HgO w 1 

f zoo Hql[ w 1 
f zoo MeHq w 1 
f zoo HgO w 2 

f zoo Hqir w 2 
f zoo MeHq w 2 

f [ ^ o HqO w 1 
f i ^ o Hql l vir 1 
f_phvto_MeHg_w_1 

f phvto HqO w 2 
f phvto Hql l vir 2 
f_phvto_MeHg_w_2 

f orq HqO vir 1 
f_org_Hgl l_*_1 

f orq MeHq w 1 
f orq HqO vir 2 
f_org_Hgl l_w_2 

f orq MeHg w 2 

f ag HqO sed 
f aq Hqll sed 
f aq MeHg sed 

f sed HqO sed 
f_sed_Hgl l sed 

f sed MeHq sed 

L T,HqO 

L T,Hql l 
L T,MeHg 

Rate Cons tan ts 
kw V.HqO 
kw_v,Hgll 

kw v,MeHq 
kw oxid 1 
kw oxid 2 

kw red 1 
kw red 2 
kw_meth_1 

kw meth 2 
kw demeth 1 
kw demeth 2 

kw photodeqrad 1 
kw photodeqrad 2 
kw mer 

kb oxid 
kb fed 

kb methv 
kb demetf i 
kb mer 

V sA 
v_sB 

V rs 
k mort 
V mffi 

V bur 

R 5W HgO 

R sw HqEI 
R sw MeHq 
E sw HgO 

E sw Hqll 
E sw MeHq 
rtio 5 
e_sed 

z sed 
V_sed 

TSS 1 
TSS+2 

abiotic particulate phase fraction of HqO in water column, layer 1 
abiotic particulate phase fraction of Hgll in water coEumn, layer 1 

abiotic partic j fa te phase fraction of MeHq in water column, layer 1 
abiotic partic j fa te phase fraction of HgO in water column, layer 2 
abiotic partic j fa te phase fraction of Hgll in water column, layer 2 

abiotic part ic j iate phasef rac t ionof f^eHq in water column, layer 2 

zooplankton par l ic j ia te phase fraction of HgO in 

zooplankton particulate [^kase fraction of Hqll in 
zooplankton particulate phase fraction of MeHg 
zooplankton particulate [^kase fraction of HgO in 

zooplankton parQculate phase fraction of Hqll in 
zooplankton parbculate phase fraction of MeHg 

phytoplankton particulate phase fraction of HgO 
phytoplankton part ic j iate phase fraction of Hgl l 

water column, layer 1 

water column, layer 1 
n water column, layer 1 
water column, layer 2 

water column, Iayer2 
n water column, layer 2 

n water column, fayer 1 
n water cofumn, layer 1 

phytoplankton part ic j iate phase fraction of MeHg in water column, Eayer 1 

phytoplankton part ic j iate phase fraction of HgO 
phytoplankton part ic j iate phase fraction of Hgtl 

n water column, layer 2 
n water cofumn, layer 2 

phytoplankton part ic j iate phase fraction of MeHg in water column, layer 2 

organic part ic j iate phase fraction of HqO in water column, layer 1 
organic part ic j iate phase fraction of Hql l in water column, layer 1 

organic part icj fate phase fractimi of MeHg in water column, layer 1 
organic particutate phase f ract iwi of HqO in water column, fayer 2 
organic part icj [ate phase fractimi of Hgll in water column, layer 2 

organic part ic j iate phase fraction of f^eHq in water column, layer 2 

agueo j s phase fraction of HgO in sediments 
agueo j s phase fraction of Hqll in sediments 
agueo j s phase fraction of MeHg in sediments 

partculate phase fraction of HgO in sediments 
partculate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Total Load, HgO 

Total Load. Hgll 
Total Load, MeHg 

water co umn volatilization ktss rate cc 
water co umn volatilization loss rate cc 

water co umn vofa t i l i za^n Foss rate cc 
water c o u m n oxidation rate constant 
water c o u m n oxidation rate constant 

water c o u m n reduction rate constant. 
water c o u m n reduction rate constant. 
water c o u m n methylation rate constar 

water c o u m n methylation rate constat 
water c o u m n demethylation rate cons 
water c o u m n demethylation rate cons 

water c o u m n photoreduction rate f o r i 
water c o u m n photoreduction rate f o r i 
water c o u m n mer cleavage demethyl 

benthic ondat ion rate constant 
benthic reduction rate constant 
benthic methylation rate constant 

benthic demethyfation rale constant 
benthic mer cleavage demethylation r 

abkitic settling velocity 
biotic settling velocity 

resuspension vekicity 
phytoplankton mortality rate 
mineralization rate 

bunal rate 

pore water diffusive volume, HgO 

pore water diffusive volume, Hgl l 
pore water diffusive volume, MeHg 
pore water diff usion coefficient, HgO 

pore water diffusion coefficient, Hgl l 
pore water diffusion coefficient, f^eHg 
Sediment ParUcle Density 

sediment porosity 
sediment layer.char mixing lerwrth 
Vofume of Sediment A w ' z sed 

Effective Partition Coefficients for each Hg species and layer 

K eff HQO 1 
K eff Hqll 1 
K eff MeHg i 

K eff HqO 2 
K eff Hqll 2 
K eff MeHg 2 

Effective K for HgO in layer 1 
Effective K for Hgfl in fayer 1 
Effective K for f^eHg in layer 1 

Effective K for HgO in layer 2 
Effective K f o r H g l l in fayer2 
Effective K for MeHg in layer 2 

g'yr 
p/vr 

q/yr 

p e r ^ 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
pe ry r 

m/yr 
m/yr 

m/yr 
p e r w 
p e r ^ 

m/vr 

m3/yr 

m 3 ^ r 
m3/vr 

m2/sec 

m2/sec 
m2/sec 
q/cm3 

cm3/cm3 
ni 

m3 

im] /L 

"fl/L 

U k q 
U k q 

U l ^ 
U k q 
U k q 
U k g 

0.00000% 
0.56114% 

0.01844% 
0.00000% 
3 .93251% 

0.04824% 

0.00000% 

9.29998% 
22 34412% 
0.00000% 

0.00000% 
0.00000% 

0.00000% 
74.39982% 
22.34412% 

0.00000% 
0.00000% 
0.00000% 

0.00000% 
12 3 4 6 5 1 % 

3.70796% 
0.00000% 

80 04279% 

8.97537% 

100.00000% 
0 .00041% 
0.02035% 

0.00000% 
99 99959% 

99 97965% 

4.89E-01 

2.35E+()1 
9.36E-01 

134.70 
0.00 

0.G3 
SS4.9S 
525.60 

1 2 2 6 3 
23.27 

D.00 
0:00 
0:00 
0:00 

6.51 
0.82 
0.00 

0.00 
0.00 
0.00 
D.OO 
D.OO 

4792.62B412 
7 3 

0.003700005 
10.95 
0.01 

0.007620015 

2.59E40S 

2.59E<05 
2.47E<05 
6.41 E-10 

6.41 E-10 
6.11 E-10 

2.65 

^^HMI^^H 0.03 
13900.95 

1.80 

D.ti 

ODDEiDO 
1.5BEH17 
5 21E405 

O.ODE+flO 
1 2 3 E 4 f l 7 
2 3 2 E 4 f l S 

gm 
gsed 

^ b « i k 

Pp„™ae(l-^«ri) g .sed 

cm' sed 

g U g ' 
m' bulk 

m' 

/»' bulk m 

K'̂ .. 

[Si ,.cU, + si,,ci,̂  
sL^+^i 

Cj.̂  

+ sU,,fî ,̂ , + si 
^ + s',^.+sL 
r + Cooc, 

ĉL J ic -C' ) 
TSS 

^jiilered,i 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I J ^ R W J ~ ^ ^ R R , i ~ ^ ^ R U , 7 + Z. . +Z^. +Z 
' R J E J 'Diff J 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T, IVIeHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L 'Dep.i 1̂  dry.i A.../)«^. 
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

W e f and t5ry Oepos i l i on 
D_dry,HgO Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

Z), = C , . . . . / - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.2286 

0 

0.15 

User 
User 
User 

User 
User 
User 

1.5% wet 
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Operable Unit 2, Mcintosh, Alabama 

Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

^RIJ ~ Y^tlrvJ '^^wet,i • ^ C J ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i - \PdrvJ ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RRJ ~ V^dry,i "*" ^we t . y i C R • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^RUJ ~ V^dryJ "*" ^wel,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

"Soil E ros ion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U , i "*" ^ C W , i 

V . 

Value 
0.00 
13.47 
0.75 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Value 
0.49 
0.82 
0.00 

Tab: Hg loading Page 3 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
LDiff.HgO Gaseous Diffusion Loafling, HgO 
LDiff.Hgll Gaseous Diffuaon Loafling, Hgl! 
L Diff.MeHg Gaseous Diffuaon Loafling, MeHg 

C a,HgO 
C a.Hgll 
C_a,MeHg 

Symbol 
K v.HgO.T 
K v.Hgll.T 
K V.MeHg.T 
Ttieta 
H.HgQ 
H.Hqll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO. ad| for T 
overall transfer rate, Hgll, adj forT 
overall transfer rate, luieHg, adj for T 
T cotrection factor 
Heniy's Law Constant. HgO 
Hen^'s Law Constant. Hgll 
Henry's Law Constant. MeHg 
Universal Gas Constant 
water tiofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v.HgO overall transfer rate, HgO 
K v.Hgll overall transfer rate, Hgll 
Kv.MeHg overall transfer rate. luIeHg 
KL.HgO hguid ptiase transfer coefficient. HgO 
KL.Hgl l liguid ptiase transfer coefficient. Hgl I 
KL.MeHg liguid ptiase transfer coefficient. MeHg 
K G , HgO gas ptiase transfer coefficient. HgO 
K G, Hgll gas ptiase transfer coeff cient. Hgll 
K G . MeHg gas ptiase transfer coefficient. MeHg 

Units 
g'yr 
g'yr 
g/yr 

ug/ni3 
uq/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atm-m3/mole-K 
Kelvin 

Value 
4 a9E-Q1 
8 24E-01 
7.53E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-Q2 
1.03E+Q1 

1026 
7 10E-03 
7.10E-10 
4 70 E-07 
8.21 E-05 
302.54 

Equation 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70 E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason. R.P.. W.F. Fitzgerald, F.M U Morel. 1994. The tiiogeochemical cycling of elemental mercury: Anttiropogenic Influences Geoctiimica et Cosmoctiiniica AcL 58(15): 3191-191 £ 
states ttiat the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 

Tab: Gas Diff loading Page 1 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L.HgO 
K_L.Hgll 
K_L.MeHg 
Scw.HgO 
Sc_w.Hgll 
Sc W.MeHg 
Tw 
|1W 

Parameter 
Hguid phase transfer coefficient.HgO 
liguid phase transfer coefficient. Hgl I 
liguid phase transfer coefficient.MeHg 
Schmidt number for water. HgO 
SWimidt number for water. Hgll 
Schmidt number for water. MeHg 
Temperature of reference water (T=20) 
viscosity of water 

m/yr 
m/yr 
m/yr 

--
_ C 

g/cm-s 

1.89E+02 
1.89E+Q2 
1.83E-^02 
2.98E+03 
2.98E+03 
3.12E+Q3 

20 
0.019049 

Calculated for T = 20 C (293.15 K) 

5b „ ; = 

i°g (-".)= 

M>v 

Pw-D^,, 

1301 

998.333 4-8.155(7;,-20)-f 0.00585(7;-20)' 
-3.0233 

Gas transfer coefficient, K_G,i 
Symbol 
K G. HgO 
K G. Hgll 
K G. MeHg 
Sc a. HgO 
Sc a.Hgll 
Sca.MeHg 

Parameter 
gas phase transfer coefficient. HgO 
gas phase transfer coefficient. Hgll 
gas phase transfer coefficient. MeHg 
Schmidt number for air. HgO 
Schmidt number for air. Hgll 
Schmidt numt>er for air. MeHg 

Parameters usefl in calculations of transfer coefficients 
u 
Cfl 
W 
pa 
pw 
k 
A3 
va 
Ta 

shear velocity 
flraq coefficient 
wind velocity, 10 m abovewatersurface 
flensityot air 
flensity of water 
von Karman's constant 
VISCOUS subl ayer tiiickness 
flynamic viscoaty of air 
air temperature 

Equation 

u=sgrt(Cdl-W 

m/yr 
m/yr 
m/yr 

-— 
-

m/s 

-m/s 
g/cm3 
g/an3 

cm2/sec 
C 

5.94E-1-05 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+00 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 kg/mS at20 C |if wevranllo change wild T, well need fotmula] 

v„=(l.32-l-0.009»r„)il0-'| 

Tab: Gas Diff loading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 
Hg(S04)2 

HgS 

cr 
S04 -̂

ŝ -
OH-

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04^" 

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CI" 
S04 -̂

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

alphas 
layer 2 

7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35.45 
96.056 

32.06 

Sediment 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

[^S^^\ = ^oCT^.g-

1 
^ 0 - cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 
OH- ' ^ ^ H g s q 'so]-' - ^ ^ H g S s'-] 

OH-
2 

^ 3 ^ - ^ i ^ S 0 4 L'^'^4 F o 

^ 4 ~ - ^ I ^ S _s'-_ JCQ 

Assumption 
C\' = 
S04 -̂ = 

s'- = 

Total Chloride 
Total Sulfate 

Total Sulfide 

Tab: Speciation Page 1 ofl 



R G O Repor t 

O p e r a b l e Unit 2, Mcintosh , A l a b a m a 

Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_H90_w_1 
f_aq_HgO_w_2 
f_aq_Hgii_w_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water coiumn, layer 1 
abiotic particulate phase fraction of MeHg in water coiumn, layer 2 

zoopiankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particuiate phase fraction of Hgll in water column, layer 1 
zooplankton particuiate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, iayer 1 
phytopiankton particulate phase fraction of HgO in water column, iayer 2 
phytoplankton particulate phase fraction of Hgll in water column, iayer 1 
phytoplankton particuiate phase fraction of Hgll in water column, iayer 2 

phytopiankton particulate phase fraction of MeHg in water coiumn, layer 1 
phytopiankton particulate phase fraction of MeHg in water coiumn, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particuiate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-iiving (dead) particles. Layer 1 
Concentration of non-iiving (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

A P P E N D I X C 

M O D E L I N P U T S A N D O U T P U T S 

S C E N A R I O 1 

Pied-Bil led Grebe 

F e b r u a r y 3, 2 0 1 2 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100.00000% 
100.00000% 

0.58263% 
2.75205% 
8.65526% 

15.26449% 

0.00000% 
0.00000% 
2.80992% 

13.27265% 
42.93010% 
75.71189% 

0.00000% 
0.00000% 
0.56114% 
3.93251% 
0.01844% 
0.04824% 

0.00000% 
0.00000% 
9.29998% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

74.39982% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

12.34651% 
80.04279% 

3.70796% 
8.97537% 

100.00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97965% 

1 from 'Solids Balance' 
0.5 

0 
0 

0.13 
0.20 
0.17 
0.23 

84,224.58 
1,430.88 

16 
16 

J aa.i ' aq,i 
I T l U \J^aj)jg, î abio '^^biozoai '^biqzoo'^ ^biophytd '^biqphyto^ ^biodeatli ^biadead"^ ^DOQ "̂ DOCJ 

Jabitii 
K b l t ^ - ^ a b i o ^ ^ 

14-1 rr l̂ĵ "^ ^ -i-v"̂  V -t-r"^ V -i-v"^ v j - r ^ 
i T l u \^i,},igi'^abio^^bio_:o(ii ' "^bimoo^ '^bio_pkytg' '^binpkytP' '^biojeadi ' '^biadead'^ '^DOQ '"^DO 

= K aq 

J D O Q 
' ^ D O Q ' ^ D O C ' * - ^ 

1 4-1 (T hr ' '^ V 4 -^"^ K 4- JT"^ V 4- jf"^ K 4 -V V 
i T i U \iS.^jj-^ ''^abio"^^bio_zoai''^biqzoo'^^bio_phyt0 ''^biqphyto'^ ^bio_deadi ''^biqdead'^ ^DOQ ' "̂ DO 

^DOO'^^DOC'-^ ' Jaq,i 

- 6 JTWJ ' 
J z o o A zooA z o o J a a A 

- 6 r w J 

J phyto , i p h y t o j phyto J acpi 

J oyg,i org, i org J aq, i 

6 sed p s e d 

J aq,i -̂  l y sed cised i f\—6 , jy sed cisea i A 
sed abw,i abio.i 

sed 1 A—6 
bio dead.i '^ bio dead.i 

• s e d 

/
^sea 1 rsea 

sed J J aqJ 

T a b : Equi l ibr ium Pa r t i t i on ing P a g e 1 o f 2 
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Operable Unit 2, Mcintosh, Alabama 

Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

iJnits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7.182,936 
15,887 

0 
127,696,640 

2,581,565 
0 

31,924,160 
5,163,130 

0 
127,696,640 

2,581,565 
0 

301,427 
310,000 

assumed to be 0.25' phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 

Tab: Equilibrium Partitioning Page 2 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Pied-Billed Grebe 

February 3, 2012 

Solids Balance 

SbJo_phyto,1 
Sbjozoo.l 
SbJo_phyto,2 
Sbjo_zoo,2 

SabJo_1 
SabJo_2 
SbJodead, 1 
SbJo_dead,2 
SabJo, sed 
S_bJo_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
SymboE 
A_w 
A_c 
QJn 
Q_oul 
SabJoJn 
Sbjophyto.jn 
Sbjozoo.jn 
SbJo_phyto,1 
Sbjo,zoo, 1 
SbJo_phyto,2 
Sbjo,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k r n o r t l 
k_mort_2 
v_sA 
v_sB 
v r s 
krnort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surface Area of Water Body 
Surface Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+04 
1.43E+03 
a57E+D4 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^ ^ ^ ^ ^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
interfacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
burial velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
4.63E-^05 
6.48E+05 
6.80E+06 
6 80E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
0.S3 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 
1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 

912 5 
0.007620015 

0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.80 
0.43 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

|]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matnx A 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead,2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
Z23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E+06 
-2.23E+09 

0 
0 

2.22E+09 
0 

S bio dead.i 
3 

0 
0 

3.48E+07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5.86E+06 
-3.97E+07 

0 
3.38E+07 

S a bio, sed 
5 

0 
1714.45282 

0 
0 

-5.25E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71E+03 
0 

-5.38E+03 

b 
2.99E 

0 
7.10E 

0 
0 
0 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 
S abio,sed 

S bio dead,sed 

Matrix 
1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+D4 
1.43E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

x=b/A 

5.72E-13 0 0.134084 
-2.2E-10 0 0.198936 

0 1.51E-09 0.165948 
0 -8.94E-09 0.227765 

-2.82E-04 0 84224.58 
0 -2.42E-04 1430.879 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R»K»LS»C* 

L^=S,^-A[kg/m'/yr 

S , ,=1 .26 .V-

"o.224 ^ ^ ^ " ^ 1 
tons/acre 

p - -^12^2 

0 . 5 - { z , + 2 , ) 

q W 
'^BIO_zoo,1 

c W 
^B10_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
^^810,2 

q W 
^ABI0 ,2 

deatln/production 

settling fresuspension 

SSED 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"A'^BIO_zoo,in 

state, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distributions. 
Sands should not be included in the distribution, because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distnbutions 

Silt 

Clay 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ A-V • 4 • ' \ ' ^^ 

V 
dS. ised 

• sed i s ed 
sed - ^ s A A v " ^ a b i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, etal, 1985. settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, etal., 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/rri2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases tn the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Kinetic Rate Constants 

V aier coiumn ADIOIIC 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgil_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

M4TnyiMIAnAfHSII!!>M£HS 
Parameter Equation 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 

Units 
per day 
per day 
peryr 
peryr 

I 

1 
2 

peryr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00583 
0.02752 
0.02810 
0.13273 
2.47 E-07 
6.81 E-06 

Notes 
1 
1 

3 

if anoxic: 

"^aielli ~ 

2 
4 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved {non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion ai a rate of 0.01 per day. The ' denotes that biotic methylation is occuring if there is anoxia 

Sediment Biotic Methylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

Water column Demethylation of IVIeHg => Hgll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
f_3P_Hgil_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 
peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 per yr 
biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 
4.24727E-05 

5.83E-03 
2.75E-02 
2.81 E-02 
1.33E-01 
1.44 E-07 
6.81 E-06 

Notes 
1 

= k * { foq , fEOC \ 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC Increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Sediment Biotic Demethylation of MeHg => Hqlj 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
2.32727E-07 
8.49455E-05 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and DemeUiylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

^ ^ u c t i o n of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw basered 
kw basered sed 
alpha red 1 
alpha_red_2 
alpha_red_sed 

kw red 1 
kw red 2 
kb_red 

kw red 1 
kw red 2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(0H)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

-
~ 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

* currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, Uiis 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCi2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

^oto-Degradat ion (MeHg -> HgO)' 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
1.78 E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022'PAR 
From Fig. 2b. k=0.0019'PAR Value used: 0.002'PAR PAR = E/m2-day 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Photo-Reduction (Hall -> HgO)' 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

per hr 1 
perhr 1.2 

per hour per uE/m2-sec 0.0010 
per day per E/m2-day 0.0300 

1 1 
1 1.2 

calculated for comparison to input 

= k *E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 

peryr 
peryr 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/-0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately iirst, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidatio^HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
rate for UV-B-1.18uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25+/-0.02 per hour, w/UV-B = 1.18uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ photo _base = 
O.lShr-

X .nuE m ' s 
k _ photo _ oxid =k _ photo _ base • UVB 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Light Intensity 
Symbol 

z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

TJ UV-B extinction coefficient (layer UV light extinction = f(DOC) 
Ti UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light, 
check? 

_Net Reduction fHaO -> Halh: Photo-Reduction plus Biotic Reduction 

Units 
m 
m 

E/m2-day 
E/m2-day 

perm 
perm 
perm 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 
76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E^9 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Notes 

E = — ^ \ E , e - ' ^ ' d x = 
x,-x, J 

z^=x^-x, 

1 -^0 r -k-x, 

e - e ' ' " ' ] 

p - • 

Xo X| 
• J ^ Q J I l 

1 E 

X., - X, k 

7 j ^ = 0.441 SUDOCJ UV-B relation to DOC 
fromLaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scully, Nl\/I, Lean, DRS. Arch, tiydrobiol. Beih. 1994. 43,135. 

Value Notes 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 
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Location 
East 
West 

Revisions 
Version No. 
1.0.1 

YES 
NO 

Date Char 
2/15/2006 Sep£ 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

L0.4a 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

February 3, 2012 

Olin Site Specific 
Application of SERAFM 

2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 

6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb v^as created for version of Excel before Excel 2003 and for Macintosh users. 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
v^hich can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_v^_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (E80) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007' 

Febrauary 3, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

^ • • 
%with Known Contaminated Soil ^ ^ 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury 

^B 

• • • • • • • 
• 1 1 

Concentrations 
H g O ^ r 
H g l l H 

M e H g ^ " ^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweight 

Known Mercury in Contaminated Soils 
Cs,HgO ^ ^ 
Cs,Hgll 

Cs,MeHg 

Value 
East 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7.15 
29.39 
29.39 
19.9 

152.4 

16 
16 
0 

Eutrophic 

- ^ 

^ ^ ^ 

^ 

^ 

^ 

" 

5.64 E-06 
7.33E-08 

33.27 B 

1.129080624 
4.13E-03 ^ ^ _ 

Units 

m2 

-
-
-
-

m2 
m 
m 

-
yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHg Unfilte 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

127,696,640 
2,581,565 

301,427 
310,000 

PCT ERROR 
3.46 

-61.23 
-0.92 

-59.26 
-29.48965936 

Epilimnion 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ H 

^^^^^^1 
^ ^ M 

^^^^^^1 
^^^^^H 
1 ^^H CLEANUP 
30.58 

31.2197083 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

ISed iment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
1 HgT porewater 

^HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed,dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

15.61 
2.99 
0.46 
19.07 

15.61 
88.25 
0.89 

104.75 

26.93 
107.30 
2.40 

136.63 

26.93 
669.61 

2.64 
699.18 

26.93 
73.21 
0.91 

101.06 

0.00 
33.26 

0.00827 
33.27 

0.42 
0.91 

1.07 
Mink 

30.58 
13.78 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

• " 0.47525 
7.39 

1 " 0.88225 
42-67625 

1 0.00422 1 
1 33.27 1 

Note: 8 

Absolute Error 

-15.61 
-2.99 
0.02 

-11.68 

-15.61 
-88.25 
-0.01 

-62.08 

-26.93 
-107.30 

-2.40 
-136.63 

-26.93 
-669.61 

-2.64 
-699.18 

-26.93 
-73.21 
-0.91 

-101.06 

0.00 
-33.26 
0.00 
0.00 

-0.42 
-0.91 

Relative 
Error 

-100 
-100 

3.4600979 
-61.23396 

-100 
-100 

-0.923906 
-59.26087 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-48.97966 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.09 
0.07 
0.63 

0.47 
2.69 
0.14 
3.30 

0.46 
1.65 
0.18 
2.29 

0.46 
10.31 
0.20 
10.96 

0.46 
1.10 
0.04 
1.60 

0.00 
0.27 
0.00 

0.499 

0.064 
0.140 

0.16 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

14.37 
2.76 
0.43 
17.55 

14.37 
81.22 
0.83 
96.42 

24.76 
98.62 
2.22 

125.59 

24.76 
615.44 

2.44 
642.63 

24.757 
67.289 
0.842 

92.888 

0.00 
30.57 
0.01 

30.58 

0.39 
0.85 

1.00 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Bioiic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.16E-07 

.16E-06 

.16E-07 

.16E-08 

.16E-07 

.33 E-07 
0.03 

0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

IHuman and Wildlife Exposure Risk Results 

Febrauary 3, 2012 

ratio Sed 
Meth/demeth 

50.00% 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Litlie ^rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

fl.Si 

1.07 
0.00 
0.00 
0.98 
0.00 

0.08 

0.16 
0.00 
0.00 
0.15 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

__±ii_^M 
1.00 
0.00 
0.00 
0.92 
0.00 

^mfH 
0.00 
0.00 
0.00 
0.00 

• _ 0.00 _ ^ 

x 
HI 

1.07 
0.16 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

33.27 
0.50 

36.009 
-5.431 
30.577 

for HI = 

SedHgT vs HI of Most Sensitive IndJctof 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type 'YES or'NO to flag whether the hypolimnion is anoxic or not. if it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtGo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/ovenA'ritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Enor = Observed - Predicted 

Relative &ior = 
Observed - Predicted 

Obseived 
• 100% 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

Page 1 of 2 

Scenario 
Contaminated Uncontaminated 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
0.46 

Sediment 
0.07 

Target 

0.427 

0.09 
0.08 
0.08 
0.42 
0.91 
0.50 
0.09 
0.08 

0.01 
0.01 
0.01 
0.06 
0.14 
0.08 
0.01 
0.01 

0.08 
0.07 
0.08 
0.39 
0.85 
0.46 
0.08 
0.07 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Tola! Dose = Ŷ /̂̂ Diet,̂ ^̂ ,̂ ,̂ ,̂ ,̂  • Potential Dosê  + (drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or RfD 

These tabtes present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . . - . . . ,., Drinking 
Body Weight Ingestion Rate 

[kg in wet „ _, . ^ . , „ „ , „ 
weight] [kgwetweight /d ] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _ _. , Percent of 
Percent of Diet Percent of Diet Diet from n^ t f 

f rom Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : L | 3 .̂ 

and Plants Insects Crayfish or ,-. , 
_: Fish 
Frogs 

~ - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
Diet from 
Trophic 
Level 4 : 

Fish 

-

0% 

10% 

60% 

0% 

0% 

0% 

0% 

0% 

48% 

Percent of 
Diet from 

nonaquatic 
sources 

~ 

0% 

0% 

0% 

100% 

100% 

0% 

100% 

0% 

0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journa! of Toxicology and Environmental Health 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 {.74 L/d) and 

100% 

100% 

100% 

100% 

100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

18 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

39 

0 

0 

0 

0 

19! 

0 

5 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

1 

4 

0 

0 

7 

0 

0 
0 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

31 

3 

0 

0 

34 

0 

0 

1 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

9 

74 

0 

0 

0 

0 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

39 

41 

81 

0 

0 

59 

0 

23 

9 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

0.51 

0.55 

1.07 

0.00 

0.00 

0.98 

0.00 

0.38 

0.00 

RfD 1 
0.01 

0.01 

0.01 

0.01 

0.01 

Part B. 2:325-255. 

11-19 (0.97 L/d). 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic level 4. 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67E+05 

1.80E+05 

9.14E+05 

1.99E+06 

ftl.08E+06 

l l . 8 7 E + 0 5 

• l.74E+05 

75th 

9.20E+06 

gsth 

1.40E+07 

B A F -

ug 

f g 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

Page 2 of 2 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.011 

0.006 

0.007 

0.003 

0.033 

0.005 

0.008 

0.005 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.72 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

5.91 

0.00 

0.00 

0.00 

0.00 

2.84 

0.00 

0.80 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.19 

0.60 

0.00 

0.00 

1.02 

0.00 

0.00 

0.07 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

4.78 

0.43 

0.00 

0.00 

5.18 

0.00 

0.00 

0.17 

Potentia! 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

1.39 

11.32 

0.00 

0.00 

0.00 

0.00 

0.00 

1.07 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

6 

6 

12 

0 

0 

9 

0 

4 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5flM 

HQ {Total 
Dose / TRV) 

-

0.08 

0.08 

0.16 

0.00 

0.00 

0.15 

0.00 

0.06 

0.00 

RfD 1 
0.001 

0.002 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.068 

0.036 

0.043 

0.019 

0.201 

0.031 

0.048 

0.029 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

16.51 

0.00 

Potentia _ ^ .̂ , 
Potential 

Dose from ,̂  
_ . . Dose from 
Trophic ^ 
Level 2- ^ ' °P^ ' ^ Level ^ . \_Q^Q\ 2" 

Zooplankt g^^ j^^^ 
on 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

35.88 0.00 

0.00 1.14 

0.00 3.63 

0.00 0.00 

0.00 0.00 

17.25 6.20 

0.00 0.00 

4.86 0.00 

0.00 0.43 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

29.02 

2.63 

0.00 

0.00 

31.48 

0.00 

0.00 

1.06 

ug Hg/kg 
wet 

weight/d 

0.00 

8.42 

68.74 

0.00 

0.00 

0.00 

0.00 

0.00 

6.52 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

36 

39 

75 

0 

0 

55 

0 

21 

8 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

1 mm 

HQ (Total 
Dose / TRV) 

~ 

0.48 

0.51 

1.00 

0.00 

0.00 

0.92 

0.00 

0.36 

0.00 

RfD 1 
0.008 

0.009 

0.009 

0.009 

0.009 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ ^ 
Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
E 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
4.63E+05 n 
1.40E+00 
1.00E-01 
6.49E+05 
4.63E+04 

0 
6.80E+06 
6.80E+06 

0 
0.00000564 
7.332E-08 

152.4 
100 

^ ^ ^ ^ ^ ^ ^ m 
^^^^^^^1 10 

7.76 

[ S 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 

0 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soii runoff rate constant, HgO 
ks_RO,Hgl! soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Weiland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
--
.. 
— 
-

— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% • 
13% • 
16% 1 
16% 

1 13,598 
345,118 M 
86,118 • 
101,010 • 

1 101,658 J 
0.1 

0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ M 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, G 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

— 
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. HydrobioL Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp {1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
Ukg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
Ukg 

0 
127,696,640 
2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cm^ 
"'' ~ MW^^^ sec 

- 5 22x10"^ c m ' 

'"' ~ MW^^' sec 

Parameter values tai<en from the Mercury Report to Congress, 1997. 

Hgll 

leHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
Ukg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
Ukg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
Ukg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(Ukg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

Ukg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

Ukg 
199526.2 
7943282 

79432.82 
1584893 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

Ukg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
\ 630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
G_HgO_1_Aq 
G_Hgll_1_Aq 
G_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
G_HgO_pore 
G_Hgll_pore 
G_MeHg_pore 

G_HgT_1_lillered 
G_HgT_2_lillered 
G_HgT_Sed_lilteied 

C_HgO_1_T 
G_Hgll_l_T 
G_MeHg_1_T 
G_HgO_2_T 
G_Hgll_2_T 
G_MeHg_2_T 
G_HgO_sed. bulk 
G_Hgll_1_seci, bulk 
G_MeHg_1_sed. bulk 

GHgOsed. iBiet 
G_Hgll_1_sed, wet 
G_MeHg_1_5ed. wd 
G_HgT_sed,*d 

G_HgO_sed, dry waghl 
G_Hgll_1_sed, drywei^f 
GMeHglsed . diy uveighl 

G_HgT_1 
G_HgT_2 
GHgTSed, dry weight 

Equatio 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

_1 
_1 

f_aq_MeHg_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_2 
t_aq_MeHg_'jv_2 

t_[KX;_HgO_wJ 
f_DOC_Hgll_w_1 
t_[XX:_MeHg_'jv_1 
f_DOC_HgO_'jv_2 
t_[KK;_Hgll_w_2 
t_D0C_MeHg_w_2 

(%Me MeBg_T/Hg_T) 

Bulk EKcbarge Flow 
Intlow 
Outtlow 
Surtace Area of tbe Water Body 
Exchange rate 
Volume ot Layer 1 
Volume ot Lay©" 2 
depth of first water layer 
depth of second water layer 

aqueous phasefractionof HgO ir watei column, layer 1 
aqueous phasefractionof figll in water column, layei 1 
aqueous phase fraction of MeHg ir water column, fayei 1 
aqueous phase fraction of HgO ir watei column, layer 2 
aqueous phase fraction of Hgli in water cofumn, layei 2 
aqueous phasefractionof MeHg ir watei column, layei 2 

OOC complexed fractior ot HgO in water column, layer 1 
DOC complexed fractior ot Hgll in watei column, layer 1 
DOC complexed fractior ot MeHg in water column, layer 1 
DOC complexed fractior ot HgO in water column, layer 2 
DOC complexed fractior ot Hgll in water column, layer 2 
DOC comprfejied fractior of MeHg in water column, layer 2 

Units 
g/m3 
g/m3 
g/m3 
g/ni3 
g/ni3 
g/ni3 
g/fn3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gia 

9^ 

9^ 

g/m3 
g/m3 
g'g 

%MdHg 
4.14% 
1.79% 
0.08% 

m3/yi 
m3/yi 
m3/yi 
m2 

m2/yr 
m3 
m3 

Value 
4.73E-07 
9.11E-0e 
7.04E-Oe 
4.60E-07 
1.65E-06 
1.79E-07 
4.60E-07 
1.10E-06 
4.38E-08 

6.34E-07 
2.29E-06 
1.60E-06 

4.73E-07 
2.69E-06 
1.36E-07 
4.60E-07 
1.03E-05 
1.97E-07 
3.82E-07 
2.25E-01 
1.79E-04 

2.9aE-13 
2.69E-07 
1.32E-14 
2.69E-07 

8.47E-13 
4.99E-07 
3.96E-10 

3.30E-06 
!.10E-05 
4.99E-07 

%Hgll 
81.52% 
94.01% 
99.92% 

5,858.941 
6,796.715 
6,796.715 
463,365 

9 
64S,711 
46,337 

140 
010 

1.000 
0.006 
0.067 
1.000 
0.026 
0.153 

0.000 
0.02B 
0.429 
0.000 
0.133 
0.757 

Cone ir 
ng/L: 

0.47 
0.09 
0.07 
0.46 
1.65 
0.18 
0.46 
1.10 
0.04 

0.63 
2.29 
1.60 

0.47 
2.69 
0.14 
0.46 
10.31 
0.20 

0 
224.763 

179 

0.000 
0.269 
0.000 
0.269 

0.0000 
0.4989 
0.0004 

3.296 
10.964 
0.499 

%HgO 
14 34% 
4.19% 
0.00% 

Q' = 
E„ A,-

0 . 5 - ( z , + Z 3 ) CT BulliexdiaigetlowlL3ni 

Equatiors for Total Mercury Concentrations of given species ( i .e . total HgO sortjed -i-dissolved) 

'^..^=^,.,»+fi.c^a.«4^./J-c;,,,+h,,,^-f'J-c;,.,4a.rP'-^«;^ 

3 f ^ 

K-' .r! lLu^C'^(i-C\ 

^.-^=hu,H'^QX.^.Et-h'...^-^^<,iA-Q^^rQ'-^^^^ 

yf-^=^\^%.iry^-ci^m^\^^;y.^H^...M^\^^^^^^^ -̂ k\A\)Pi:U -̂K 

y.^-^ = ̂ hl>:sV\cl̂ ^AW..i,-̂ ^Cl,̂ ^ \̂-Q-k ,̂̂ -V^^^^ ^ . •%+(v .+vJ .C^ , „^ 

V. - ^ f ^ = + [ ^ ' ' - * 2 • ^-l- <^«^'"+1- ^' - '̂'̂ -̂ -̂ ^ • y. - ^"..r • K - *")„„„„^ • v̂  - V,, • /;,'?,̂ ,H .̂ A - v,s • Â ,M.H, • A - ^„ • /=;LJ- c:,s,2 

f ; ^ = k / : , : ^ ^ + ( ^ ^ •/;i;Uo ^"^ • A™^W)--^J-'^W + -h',.+^,}f:,tH^-A.-kb„„-v,„ Cs^+H..-f;]-c^/H+K„ •f'.J-ci;i, 

-(v.+vi)-/;;^,„-4-(^„+iU-f'.. r"'' +\kb v ].r"^ 

dc:' 
- - I n ^ A . M i • Aifoj i Jim: •A^\C-^^A^b„ • A - ( % 

Q' = 
• t t n ^ 1 -

0 . 5 - ( z 3 + z , ) 
E^ =0.0142-Z"*^ -365 d/yr where Z is mean total depth ( i .e , z l + z2) 

from Mort imei(1941), cited in Schnoor, 1996, pg. 57. 
to i livers, tbis will he djfteient (see SchrHHir) 

Mat i i x A 

C HqO 1 T 
C Hqll 1 T 
C MeBq 1 T 
C HqO 3 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-4.60 E+08 
3.60E+O8 
OOOE-tOO 
5.e59E+06 
O.OOOE+OO 
O.OOOE+00 
OOOE-KB 
OOOE-KH) 
OOOE-K)0 

C Hql l 1 T 
2 

7.96E+07 
-1.09E*08 
1.61 E-01 

O.OOOE+OO 
2.250 E+07 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4.22 E+06 
9.35E-02 
-1.90E+07 
0 OOOE-KB 
0 OOOE-KB 
7.523E+06 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 
O.OOE+00 
O.OOE+00 
-3.05E+07 
2.44E+07 
O.OOE+00 
2.59 E+05 
O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

OOOE-KB 
5.86E+06 
OOOE+00 
1.08E+O6 

-1.21 E+08 
3.15E-01 
OOOE-KB 
1.14E*0e 
OOOE-KB 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
5.B6E+06 
3.81 E+04 
3.15E-01 
-l.OOE+07 
O.OOE+00 
O.OOE+00 
4.15E+06 

C HqO 1 sed 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
3.12E+05 
O.OOE+00 
O.OOE+00 
-3.12E+05 
O.OOE+00 
O.OOE+OO 

C Hql l 1 sed 
8 

OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
5.25E^3 
OOOE-KB 
OOOE-KB 
-5.25E+03 
5.90 E-01 

C MeHq 1 sed 
9 

OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
O.OOE-KB 
5.30E+03 
OOOE-KB 
1.18E+00 
-5.31 E+03 

Matiix 
b 

-4.89E-01 
-6.18E+01 
-1.43 E+OO 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 

4 728E-07 
2 687E-06 
1.365E-07 
4.599E-07 
1.031 E-05 
1.965E-07 
3.817E-07 
2248E-01 
1.785E-04 

Inverted Matrix 

-8.15E-09 
-3.41 E-08 
-1.47E-10 

-6.306E-09 
-1.324E-07 
-4.770 E-10 
-5.23E-09 
-2.B9E-03 
-6.94E-07 

-7.51 E-09 
-4.29E-08 
-1.83E-10 

-7.327E-09 
-1.645E-07 
-5.926E-10 
-6.08E-09 
-3.59E-03 
-8.62E-07 

-3.03E-09 
-1.27E-0B 
-8.72 E-OB 
-2.51 OE-09 
-4.994E-08 
-1.n3E-07 
-2.08 E-09 
-1.09 E-03 
-8.71 E-05 

-7.64E-09 
-4.09E-08 
-3.23E-10 
-4.49E-08 
-2,90E-07 
-1.04E-09 
-3.73E-08 
-6.32E-03 
-1.52E-06 

-7.52E-09 
-4.25E-08 
-3.65E-10 
-1.32E-08 
-3.28E-07 
-1.18E-09 
-1.09E-08 
-7.14E-03 
-1.72E-06 

-3.06E-09 
-1.29 E-08 
-8.66E-08 
-2.79 E-09 
-5.15E-08 
-2.80 E-07 
-2.31 E-09 
-1.12 E-03 
-2.19 E-04 

-7.64E-09 
-4.09E-0B 
-3.23E-10 
-4.49E-0B 
-2.90E-07 
-1.04E-09 
-3,24E-06 
-6.32E-03 
-1,52E-06 

-7.52E-09 
-4.25E-08 
-3.75E-10 
-1.32E-08 
-3.28E-07 
-1.21 E-09 
-1.09E-08 
-7.33E-03 
-1.76E-06 

-3.06E-09 
-1.29 E-08 
-B.66E-08 
-2.79 E-09 
-5.16E-0B 
-2.80 E-07 
-2.31 E-09 
-1.13E-03 
-4.07E-04 

x=b;A 

472774E-07 
2 68676E-06 
1 36458E-07 
4 59867E-07 
1.03079E-05 
1.96543E-07 
3.8169E-07 

0.224762892 
0.000178549 

Tab: Water Body Hg Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

f_3bio_HgO_w_1 

f_^ io_Hg l l_w_1 

f_^io_NteHg_w_1 

f_abio_HgO_w_2 

f_^ io_Hg l l_w_2 

f_^ io_MeHg_w_2 

f_zoo_HgO_w_l 

f_zoQ_Hgll_w_l 

f_zoQ_MeHg_w_1 

f_zoo_HgO_w_2 

f_zoo_Hgl[_w_2 

f_zoQ_MeHg_w_2 

f_phylo_HgO_w_1 

f_phylo_HglLw_1 

f_phylo_MeH9_w_1 

f_phylo_HgO_w_2 

f_phylo_Hgll_w_2 

f_phvlo_MeH9_w_2 

f_org_HgO_w_1 

f_org_Hgll_w_1 

f_org_MeHg_w_1 

f_org_HgO_w_2 

f_org_Hgll_w_2 

f_org_MeHg_w_2 

f_3q_HgO_sed 

f_3q_Hgll_sed 

f_3q_MeHg_sed 

f_sed_HgO_sed 

f_sed_h9ll_sed 

f_sed_MeHg_sed 

L_T,HgO 

L_T,Hgll 

Rate Constants 

kw_v,HgO 

kw_v,Hgll 

kw_v,MeHg 

k w o a d i 

kw_oad_2 

k w r e d l 

kvij_red_2 

k v i j m e t h i 

kw_meth_2 

k w d e m e t h i 

kw_demeth_2 

kw_ptiolodegrad_1 

kw_fl iolodegrad_2 

k w m e r 

k b o w d 

kb_red 

k b m e t h y 

kb_demelti 

kb mer 

v b u r 

R_sw_HgO 

R_sw_Hgll 

R _ s w _ M ^ g 

E_sw_HgO 

E_sw_Hgll 

E_sw_MeHg 

r b o s 

Q sed 

al^otic particuJale pba 

SEHOIIC particulate pba 

atHotic particulate pba 

atHotic particulate pba 

atNotrc particulate pba 

abiotrc particulate pba 

zooplarktor particulate pba 

zooplarktor particulate pba 

zooplarktor particulate pba 

zoof^ankfor particulate pba 

zoof^anktor particulate pba 

zoofrianktor particulate pba 

pbyEoplanktor particulate pba 

pbyEoplanktor particulate pba 

pbyEof^ankEon particulate pba 

pbyEof^ankEon particulate pba 

pbyEof^ankEon particulate pba 

pbytoplankEon particulate pba 

1 of HgO IR water co l jmn , layer 1 

1 of Hgll rn water column, layer 1 

1 of MeHg in water column, layer 1 

1 of HgO in water column, layer 2 

1 of Hgll in water cdumn, layer 2 

1 of MeHg in water column, layer 2 

5 fraction of HgO in water column, layer 1 

5 fraction of Hgll in water cirfumn, layer J 

B fraction of MeHg in water cofumn, laya" 1 

3 fraction of HgO in water column, layei" 2 

5 fraction of Hgll in water cdumn, layer 2 

5 fraction of MeHg in water column, laya" 

i fraction of HgO in water column, layef 

i fraction of Hgll in water cirfumn, layer 1 

B fraction of MeHg in water column, layer 1 

B fraction of HgO in water colum 

B fraction of Hgll in water column, layer 2 

B fraction ot MeHg in water column, l a y s 2 

w g a n c part iculatephasefract ionof HgO in water column, layer 1 

. particulate phase fraction of Hgl[ in water column, l a y s 1 

. part iculatephasefract ionof MeHg in water column, fayer 1 

. part iculatephasefract ionof HgO in watffl" column, layer 2 

.particufate phasefract ionof Hgll in water column, layer 2 

. part iculatephasefract ionof MeHg in watef colLimn, Layef 2 

aqueous phase fraction of HgO in sediments 

aqueous phasefract ionof Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 

paitjciilate phase fraction of Hgll in sediments 

parbculate phase fraction of f ^ H g in sediments 

Total Load, HgO 

Total Load, Hgll 

T o l ^ Load, MeHg 

n volatilizatjon loss rate constant. HgO 

n volatilization loss rate constant. Hgll 

n vofatilization loss rate constant. MeHg 

n oxidation rate cortstant 

n oxidation rale constant 

n reduction rate constant, layer 2 

n reduction rate constant, layer 2 

n meth^at ion rate constant, layer 1 

n methylation rate constant, layer 2 

n demethylation rate constant, layer 1 

n demethylation rate constant, layer 2 

n pholoreduction rate for layer 1 

n photoreduction rate for fayer 2 

n mer cleavage demethylation rate constant 

oxidation rate constant 

reduction rate constant 

methylation rate constant 

demethyfation rate constant 

demethylation rate constant 

benthit 

benthit 

benthit 

benthit 

benthit 

abiotic settling velocity 

bioiic settling velocity 

resuspension velocity 

pbytoplankEon mortality rate 

mineralization rate 

burial rate 

porewater diffusive vofume, HgO 

porewater diffusive vofume, Hgll 

pore water diffusive vofume, MeHg 

pore water diffusion caefficient,HgO 

pore water diffusion coefficient, Hgll 

pore water diffusion coefficient, MeHg 

Sediment Particle Density 

sediment porosrty 

sediment layer.char mixing length 

Volumeof Sediment 

TSS 1 

TSS+2 

Effective Paititio 

K etl HgO 1 

K etf Hgtl 1 

K etf MeHg_1 

K eff HgO 2 

K eff Hgll 2 

K eft MeHg_2 

T Coefficients for each Hg species and layer 

Effective K for HgO ir 

Effective Kfor Hgll 1 

Effective K for MeHg 

Effective K for HgO i 

Effective Kfor Hgll 1 

Effective K for MeHg 

layei 1 

layer 1 

n layer 2 

layei 2 

layer 2 

n layer 2 

_ 

i 1 

2 

2 

J 2 

giv 

peryr 

peryr 

peryr 

peryr 

peryr 

peryr 

peryr 

peryr 

peryr 

peryr 

peryr 

peryr 

pa^yr 

pa^yi 

peryi 

peryi 

peryi 

peryi 

peryr 

m/yr 

m/yr 

m/yr 

peryr 

peryr 

m/yr 

m3/yr 

m3/yr 

m3/yr 

rn2/sec 
m2/sec 

m2/sec 

g'cm3 

cm3/cni3 

Aw'z sed m3 

mg/L 

mg/L 

L/kg 

L/kg 

L/kg 

L/kg 

L/kg 

L/kg 

0.000 

0.006 

0.000 

0.000 

0.039 

0.000 

0.000 

0.093 

0.223 

0.000 

0.000 

0.000 

0.000 

0.744 

0.223 

0.000 

0.000 

0.000 

0.000 

0.123 

0.037 

0.000 

0.800 

0.090 

100E-KB 

4.06E-06 

2.04E-04 

OOOE-KB 

1.00E-KB 

I.OOE+OO 

4.89E-01 

2.35E+01 

9.36E-01 

134 70 

0 00 

0 63 

554 95 

525 60 

122.63 

23.27 

0.00 

0.00 

0.00 

0.00 

6.51 

0.82 

0.00 

0.00 

0.00 

0.00 

0.00 

0 00 

4.792.63 

73 

0.003700005 

10.95 

0 01 

0.007620015 

2 59E-K)5 

2 59E-K)5 

2 47E-K)5 

6.41 E-10 
6.41 E-10 

6.11E-10 

2 65E-KB 

0.83 

0.030 

13900 95 

180 

0 43 

OOOE-KB 

1 58E-K)7 

521E-K)5 

OOOE-KB 

1 23E-K)7 

2 32E-K)5 

Conversion for Sediment Concentrations 

Model Calculates as g f-fg per cubic meter (water or sediment partrcles) 

C*J 
' g H g ~ 

g sed p p „ ^ , j ^ - ^ « j ) 

1 J aq.i 

g sed 

cm sed 

' s H g ' 

m^ bulk 

m' bulk 
1 0 ' ^ 

m J 

c-̂  
g sed P ^ 

c^" 
J^^)+P^^J} -e.J g water 

cm' water 

/M' water 

m' bulk 

m̂  bulk 

10' "'"' 
m' 

-f 
g sed 

cm^ sed 

m̂  water 

III' bulk m 

f^L 

{̂ L.cL ,̂ + si,fiU, + s;*,«c;̂ ,̂ + si^ci 
sL.+si„ + si^^ + si^ 

^Li+'^DOCi 

,) ic' - c ' ) 
TSS 

^ J S H a K t / ' 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Water Body Mercury Concentrations 
Symbol Paiametei 
C HgO i Ag 
C Hgll 1 A g 
G_MeHg_1_Aq 
C HgO 2 Ag 
C Hgll 2 A g 
C_MeHg_2_Aq 
G HgO poie 
G Hgll pore 
G MeHg_pore 

C HgT 1 filtered 
C_HgT 2_filteied 
G HgT Sed filtered 

G HgO 1_T 
G Hgll 1 T 
G MeHg 1 T 
G_HgO 2_T 
G Hgl l 2 T 
G MeHq 2 T 
G_HgO_sed 
G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G M e H g l s e d , wet 
G HgT sed,wet 

G_HgO_sed, diy weight 
G Hgl l 1 sed, dryweight 
G MeHq 1 sed, dry weigh): 

C HgT 1 
C HgT 2 
C_HgT_Sed 

Layei 1 
Layei 2 
Sediments 

V_1 

V 2 

z2 

f ag HqO w 1 
f_aq_HgM._w_1 
f ag MeHg w 1 
f ag HqO w 2 

f_aq_Hg i i_w.2 
f ag MeHq w 2 

f_OOC_HgO_w_1 
f D O C HqO w 2 
f D O C Hql l w 1 
f_DOC Hgl l_w 2 
f D O C MeHq w 
f DOC MeHg w 

f abEO HqO w 1 
f abK) Hql l w 1 
f_abEO_MeHg_w_1 
f ^ l o HqO w 2 
f ^ l o Hqtl w 2 
f_abK)_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchange rate 
Volume of Layer 1 / 

V o l u m e o f Layei 2 / 
depth of first water layer 
depth of second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hgll in waXei column, layer 1 
aqueous phase fraction of MeHg ir water cotiflnn, layer 1 
aqueous phasef rac l iono f HqO ir water column, layer 2 
aqueous phase fraction of Hgll in water column, layei 2 
aqueous phasef rac t ionof MeHg ir water column, layer 2 

DOC complexed fraction of HgO ir water column, layer 1 
DOC complexed fraction of Hqll in water column, layei 1 
DOC complexed fractron of MeHg ir water column, layer 1 
DOC complexed fraction of HgO ir water coEumn, layer 2 
DOC complexed fraction of Hqll in wate i column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

Un i t s 
g/m3 
g/m 3 
9/m3 
glna 
gf in3 
gftn3 
g lm3 
qf in3 
gftn3 

glm3 
g/m3 
glm3 

gAn3 
c)/m3 
g/m3 
ghn3 

glial 
g/iii3 
gAii3 
gAii3 

gla 
gla 
gla 

g'g 

glm3 
qfln3 
ai9 

0.38% 

0.02% 

m3/vr 
mSfyr 
m3/yT 

abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

J fraction of HqO in water column, layer 1 
J fraction of Hqll in water column, layer 1 
J fraction of MeHg in water column, layer 1 
J fraction of HqO in water column, layer 2 
J fraction of Hqll in water column, layer 2 
J fraction of MeHg in water column, layer 2 

1.56E-05 
2.99E-06 
4.59E-07 

2.69E-05 
1.07E-04 
2.40E-06 

2.69E-05 
7.32E-05 
9.14E-07 

1.91 E-05 
1.37E-04 

1.Q1E-04 

1.56E-05 

B.a3E-05 
B.90E-07 
2.69E-05 

6.70E-O4 
2.64E-06 
2.24E-05 

1.50E+01 
3.73E-03 

8.44E-12 
1.17E-05 
4.46E-09 

1.17E-05 

4.96E-11 

3.33E-05 
e.27E-09 

1.05E-O4 
6.99E-04 
3.33E-05 

%Hql l 
B4 .25% 

95.7714 
99-9714 

5,858,941 
6,796,715 
6,796,715 

463,365 

9 
648,711 

46 .337 
1.40 
0.10 

100 00000% 
0.58263% 

3.65526% 
100 00000% 
2.75205% 

15.26449% 

0.00000% 

2.80992% 
42.93010% 
0.00000% 

13.27265% 
75.71169% 

0.00000% 
0.56114% 
0.01644% 

0.00000% 
3 .93251% 
0.04624% 

Cone, m iHj/L : ug/q 

15.61 
2 9 9 
0.46 

26.93 
107.30 
2.40 

26.93 
73.21 
0 91 

19.07 
136.63 

101.06 

15.61 

88.25 
0.89 
26.93 

669.61 
2.64 
22.35 

14984366.47 
3726 18 

0.000 
11 702 
0.004 

11 706 

0 00 

33.26 
0 01 

104.75 
699.18 
33.27 

%HqO 
14.90% 

3 85% 
0 00% 

Q' = 
E„A,. 

0 .5 - (z ,+z , ) 

Q' Bulk exchanqe flow \L3fT\ 

Equations for Total Mercury ConcentratJonsof given species (i.e., total HgO: sorbed-i- dissoEved) 

K^-^ = kH,n+Q,f,.HA''̂ .M-(Z,A^̂ ''̂ î̂ ^̂ ^̂ ^̂ ^ 

K^-^=k«^+Q,A.HA^ .̂.̂ -K\<,m4 '̂̂ <i-K+^^^^^^^^ 

v / - S ^ = L,̂ ^̂ +̂QS,̂ ^̂ 4̂w ,̂,,-V \̂.C;̂ +̂\-Q,,r& • 4.- ^iB'hi'iMsHg-^y'-MsSj'^Q '^U 

Vf-^ = ̂ \kŷ ^̂ .̂v\cl̂ ,̂ [̂h,i,̂ ĵ  + kŵ,̂ ,̂ ^̂ ^̂ ^̂^ j;.-^+(v.+n)-/;;,l,,-4 

yf-^Aky'.,.iyJi<^A^ .̂̂ ^^!^-y^(Z.E,A-Q->^ ,̂̂ -^^^^ 

K^^f^=4^^.mK]cH,,i>4-&-k^''^,.,^K-''^„K-i'^,.,.,...,K-^.A-f^^^^^^ 

df" 

' dt 
• = l^^C m + (̂ .* • /""i'l w + ''=9 • f t f n j - -̂ w] • c ; ^ + •/leJ.HsO • ' i . ' •.+ kb. , -vA-C' : ' \kb_ 

'=kxL/i+ L •f:Uu^ \B • f:L,}- K\ CLU^ H..,- yJ-c^i+ -R-. •f::L„-^-H.,^i^b^J-y.. ON...iU-ci; 

d C " 

+K-f,f̂  •f::LH,}-AcL^A''b^ -(v.+vj-/.; ' •A.-1 ..-ft6„ 

Q' = 
£ n ^ i ' 

0 . 5 - ( z , + z , ) 
F^ =0.0142-Z" '^ -365d/yr wbere Z is mean total depth [i.e., z l + z2) 

f rom Mortimer, cited m Schnoor, 1996, pq. 57. 

for rivers, tbis will be d[fferent (see Schnoor) 

Ma t i i x A 

C HgO 1 T 

C Hql l 1 T 
C MeHg 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHg 1 s e d 

A*<=b 

C HqO 1 T 
1 

-4.60 E*08 

3.60 E+oe 
O.OOE-I-00 
5.859E+06 

0 OOOE+00 
0 OOOE+00 
O.OOE-I-00 

O.OOE-I-00 
O.OOE-I-00 

C Hql l 1 T 
2 

7.96E+07 

-1.09E+08 
1.61 E-01 

O.OOOE-I-00 

2.250E*07 
O.OOOE-I-00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

4.22E+06 

9.35E-02 
-1.90E+07 
O.OOOE+00 

O.OOOE+00 
7.523E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 

0 OOE+00 
0 OOE+00 
-3.05E+07 

2.44E+07 
0 OOE+00 
2,59 E+0 5 

0 OOE+00 
0 OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

5.86E+06 
0 OOE+00 
I.OBE+OB 

-1.21 E+08 
3.15 E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+00 
5.86E+06 
3.81E+04 

3.15E-01 
-l.OOE+07 
O.OOE+OO 

O.OOE+00 
4.15E+06 

: HqO 1 s w 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
3.12E+05 

0 OOE+00 
0 OOE+00 
-3.12E+05 

I.OOE+OO 
0 OOE+00 

Z Hql l 1 se 
8 

O.OOE+OO 

O.OOE+00 
O.OOE+00 
O.OOE+00 

5.25 E+03 
O.OOE+00 
O.OOE+00 

I.OOE+OO 
5.90E-01 

0 T sed 

C MeHq 1 sed 
9 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

O.OOE+00 
5.30E+03 
O.OOE+00 

I.OOE+OO 
-5.31 E+03 

Ma t i i x 
b 

-4.89 E-01 

-6.18 E+01 
-1.43E+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1.50 E+01 
O.OOE+00 

14.988135 q /m3 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HqO 2 T 

C Hql l 2 T 
C MeHg 2 T 
C HqO s e d 

C Hql l 1 s e d 
C MeHq 1 sed 

So lu t i on 
Ma t i i x 

1.561 E-05 

8.825 E-05 
8.905 E-07 
2.693E-05 

6.696 E-04 
2.635E-06 
2.235E-05 

1.498E+01 
3.726E-03 

Inveited Matnx 

-5.19E-09 

-1.73 E-08 
-2.B9E-16 
-1.129E-09 

-3,441 E-09 
-4.582E-16 
-9.37 E-10 

9.37E-10 
-2.54E-13 

-3.83E-09 

-2.21 E-08 
-3.88E-16 

-8.955E-10 

-4.275E-09 
-6.4B5E-16 
-7.43E-10 

744E-10 
-4.24E-13 

-1.82 E-09 

-5.89 E-09 
-8.71 E-08 

-4.014 E-10 

2.580E-09 
-1.111 E-07 
-3,33 E-to 

B.68E-05 
-8.68 E-05 

-1.16E-09 

-4.25E-09 
1.16E-15 
-3.36E-08 

-7.53 E-09 
3.87E-15 
-2.79 E-08 

2.79 E-08 
6.12E-12 

-1.95E-10 

-1.10E-09 
-2.33E-16 
-3.42E-10 

-8.51 E-09 
-7.24E-16 
-2.84E-10 

2.84E-10 
-5.34E-13 

-1.68 E-09 

-5.11 E-09 
-B. 65 E-08 
-3.78 E-10 

8.43E-09 
-2.80 E-07 
-3.14E-10 

2.19E-04 
-2.19 E-04 

-1.16E-09 

-4.23 E-09 
1.65 E-13 
-3.36E-08 

-7.39 E-09 
5.33 E-13 
-3.23E-06 

3.23 E-06 
7.76 E-10 

1.03E-06 

5.80 E 
5.1 IE 
1.79E 
4.47E 
1.65E 
1,49E 

06 
118 
116 
O.'i 
»l 
116 

I.OOE+OO 
2.40 E-04 

-1.49 E-09 
-4.02 E-09 
-B.65E-08 
-4.01 E-11 
1.6BE-08 
-2. BO E-07 
-3.33 E-11 
4.07E-04 
-4.07 E-04 

x=b/A 

1 56E-05 
8 83 E-05 
e.9E-07 

2 69E-05 
0 00067 

2 64 E-06 
2 24 E-05 
14 98439 
0.003726 

\_g sed 

' -sal 

P p a n i - c t ( l - ^ w ) g sed 

cm sed 

~ g f ^ g ' 

m bulk 

m ' 

TTV' bulk III J 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

f zoo HqG w 1 zooplanhlDn particulate phasefractionof HqO mwatercokimn, layer 1 
f_zoo_HgN_w_1 zooplankton particulate phase fraction of Hgll m water cohinn, layei 1 
f zoo MeHq w 1 zooplankton particulate ptiase fraction of MeHq in water coliffnn, layer 1 
f zoo HqO w 2 zooplankton particulate ptiase fractionofHqOin water column, laver2 
f zoo Hgll w 2 zooplankton patticulale phase fraction of Hgll n water column, layei 2 
f zoo MeHg w 2 zooplanktoitparticulate ptiasefiactionof MeHgin wateicohjmn, lavei2 

f_phyto_HgD_w_1 phytoplankton particiJate ptiase fraction of HgO ri watei coliann, layei 1 
t phyto Hgll w 1 ptiytoplanktonoarticulateptiase fractior of Hgll in watercolunn. l a y^ l 
f p h ^ MeHq w 1 phytoplankton particulate l ^ s e fractior of MeHq n watei column, layei 1 
f_phyto_HgO_w_2 phytoplankton particulate ^lase fraction of HgO in watei column, layei 2 
f ptiyto Hgll w 2 [^lytoplanklonpaniculalet^se fraction of Hgllm water column. Iaver2 
f ptiyto M ^ q w 2 [^lytoplanklonpaniculalephase fraction of MeHq in water column, Iayei2 

f (Mq HqO w 1 orqanic particulate phase fraction of HqO in water column, layer 1 
f ojiq Hqll w I orqanic particulate phase fraction of Hqll in water column, layer 1 
f_org_MeHg w 1 orqanic particulate phase fraction of MeHg in water column, layer 1 
f orq HqO w 2 orqanic particulate phase fraction of HqO in water column, layer 2 
f org Hqll w 2 orqanic particulatephasefractimof Hqll in water column, layer2 
f_ong_MeHg_w_2 orqanic particulate phase fractiffli of MeHq in water column, layer 2 

0 00000% 
9.29998% 

22 344)2% 
0.00000% 
000000% 
000000% 

000000% 
74.39982% 
22.34412% 
000000% 
000000% 
0 00000% 

000000% 
12.34651% 
3.70796% 
0.00000% 
8004279% 
8,97637% 

f_aq_HgO sed 
f ag Hql l sed 
f aq MeHq sed 

f sed HgO sed 
f sed Hgll sed 
f_sed_MeHg_sed 

L T,HqO 
L_T,Hgll 
L T .MeHg 

Rate Cons tan ts 

kw V.HqO 
kw v.Hgll 
kw_v.MeHg 

kw oxid 1 
kw oxid 2 
kw_ied_1 

kw led 2 
kw meth 1 
kw_meth_2 
kw demeth 1 
kw demeth 2 
kw_ptiotodegrad 1 

kw pi iotodegrad 2 
kw m e i 
kb_oxid 

kb led 
kb methy 
kb_demeth 

kb mer 

aqueous phase traction of HqO in sediments 
aqueous ohase Iractkin o( Hqll m sedments 
aqueous phase l i a c tbn of MeHg in sediments 

particulate phase fraction of HgO oi sediments 
particulate phase f rac lon of Hql l in sediments 
particulate phase f rac lon of MeHg in sediments 

Total Load. HqO 
Total Load. Hql l 
Total Load. MeHq 

water cok i r rn volat i teatbn loss la ta consta i t , HqO 
wate i cohjnin volat ikzatnn loss late constant, Hql l 
wa te i column volatikzation kiss late constant, MeHg 

wate i colui i in ondat ion late constant 
wate i cDlumn ondat ion rate constant 
wate i column reduction rate constant, layei 2 

I column reduction rate constant, layei 2 
I column methylation rate constant, layer 1 
I column methylation rate constant, layer 2 
I column demethylation rate constant, layer 1 
I column demethylation rate constant, layer 2 
I c i^umn photoreduction rate for layer 1 
r column photoreduction rate for layer 2 
r column mer cleavage demethylation rate constant 

benthic ondat ion rate constant 

benthic reduction rate constant 
benthic methylation rate constant 
benlhic demethylation rate constant 
benthic mer cleavage demettiytation rate constant 

gfvi 

p u v 
m r i r 
p e r n 
p e r v 
perw 
par)* 
parw 
P«rw 
per)* 
P » l » 
PW*t 
p«Vr 
parw 
p e t v 
perjT 
p a r v 
paryr 
parjT 
perv» 

100.00000% 
0 0 0 0 4 1 % 
0 02035% 

0.00000% 
99.99959% 
99.97965% 

4.B9E-01 
2,35E+01 
9.36E-01 

134.70 
ODD 
0JG3 

SBtas 
S2S£D 
122£3 
2327 
aoo 
aoo 
aoo 
Oin 
M l 
0.82 
aoo 
0.OD 

o.n 
a.w 
a.0D 
0.00 

j--iiet 
^ d r y 

\gHg 

g sed 

l-iiali 

Pp.ruM-") 

t l HqO 
gv_Hgll 
w MeHg 
M HgO 
iv_HglI 
M MeHq 

6 sed 
z sed 
V sed 

TSS 1 
TSS+2 

abiotic settlind vebci tv 
biotic settlinq velocity 
resuspension velocity 
phytoplankton mortality rate 
mineralization rate 
bunal late 

pore water diffusive volume, HgO 
pore water diffusive vokjme, Hqll 
pore water diffusive voK/ne, MeHq 
pore water diffusion coefficient,HqO 
pore water diffusion coefficient, Hqll 
pore water diffusion coefficient, MeHq 
Sedmen t Pa i t c le Density 
sediment poiosity 
sediment lavei.chai mndtK) lengfti 
V c A m e of Sediment 

m(yr 
m/yi 
pervr 
peryr 
m/yr-

Effective Partrtkin Coefficients fo i each Ho species and l avw 
K eff HgO 1 Effective K l o i HgO in layer 1 
K_eff_Hgl l_l Effective K f o i HqO in layer 2 

K eff MeHg 1 Effective K for Hql l in layer 1 
K eff HgO 2 Effective K for Hql l in layer 2 
K..eff..Hgll..2 Effective K f o i MeHq in iayer 1 

K eft MeHg 2 Effective K f o i MeHq in layer 2 

aata 
n^y 
«>3^^ 

m2hBi: 
m2Aai: 
m2ftec 
g/cm3 

i m 3 / c m 3 

m3 

mgf l -

Ulffl 

lA f l 

4792.628412 
73 

0.003700005 

10,95 
0,01 

0.007620015 

2.59E+0S 
2.59E+05 
2.47E+05 
6.41E-10 
6.41E-10 
6.11E-10 
2 65E»00 

0.83 ^ 

0.03 
13900.95 

1.80 

0.43 

O.OOE+OO 
1.58E+07 
5 21E+05 
O.OOE+00 
1 23E+07 
2.32E+05 

4̂,-

{Si „ci,^.,+si^ci,^ 
sL^+si 

CL 

+su>.,ci.^.^sLci 
, ^ ^ . y .+ SL 

+ Qoc , l 

J h - c .) 
TSS 

Tab: Water Body C j e d J i g Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Water Body Mercury Concentrat ions 
Syitibol Parameter Equation 
O HqO 1 Aq 
C Hqll 1 Aq 
O MeHg_l Aq 
0 HqO 2 Aq 
O Hqll 2 Aq 
0_MeHg_2_Aq 
O HqO pore 
O Hqll Bore 
CMeHgpore 

0 HqT 1 filtered 
C_HgT_2_riltefed 
0 HqT Sed filtered 

C_HgO_1_T 
0 HqN 1 T 
O MeHg 1 T 
C_HgO_2_T 
O Hqll 2 T 
O MeHg 2 T 
0_HqO seq 
C Hqll 1 sed 
O MeHg 1 sed 

O HgO sed, wet 
O Hgll 1 sed, wel 
O M e H g l s e d , wet 
0 HgT sea,wet 

OHgOseq, qry weight 
O Hgll 1 sed, dry weight 
O MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
C H g T S e d , dryweight 

La^ r 1 
Layer 2 
Sedments 

Qin 
Oout 

V_1 
V 2 

Z2 

f ag HqO w 1 
f_aq_Hgll_w_1 
f ag MeHg w 1 
f ag HgO w 2 
f_ag_Hgll_w_2 
f ag MeHg w 2 

f_DOC_HgO_w_1 
f DOC HgO w 2 
f DOC Hqll w 1 
f_DOC_Hgll_w_2 
f DOC MeHq w 1 
f DOC MeHq w 2 

Units 
g/m3 
9/m3 
g l m 3 
g f tn3 
q f tn3 
g f tn3 
g l m 3 
q f tna 
g f tna 

g f tn3 
g f tn3 

glm3 

glm3 
gftn3 
qf tn3 
g f tn3 
g l m 3 
q f tn3 

g f tn3 

g / m 3 

g f tn3 

g'g 

(fg 

g'g 
m 
Qig 

g'm3 
(i/m3 
g'g 

%MeHg 
D.S6% 
a3B% 
0.02%, 

m3'¥r 
m3/¥r 
tn3/yr 

1112 
m2/vr 
m3 

m3 

(%fy)e MeHg_T /Hg_T) 

Bulk Exchange Flow 

Inf low 
Outflow 
Sur face A rea of the Wate r Boqy 

Exchange rate 
V o l u m e of La>er 1 A w ' z l 

V o l u m e o f L a v e r 2 Aw*z 2 

depBi o t first water layer 
depf f i o f second water layer 

agueous phase f ract ion of HqO in water co l t imn, layer 1 
agueous phase f ract ion of Hgl l in water co lumn, layer 1 
agueous phase f ract ion of MeHg in water co lumn, i a y ^ 1 
agueous phase f ract ion of HqO in water co lumn, layer 2 
agueous phase f ract ion of Hql l in water co lumn, layer 2 
agueous phase f ract ion of MeHg tn water co lumn, layer 2 

D O C complexeq fract ion of HgO in water c o l u m n , layer 1 
D O C complexeq fract ion o f Hgl l in water c o l u m n , layer 1 
D O C complexeq fract ion of MeHq in water c o l u m n , layer 1 
D O C complexeq fract ion of HgO in water c o l u m n , layer 2 
D O C complexeq fract ion of Hgl l in water c o l u m n , layer 2 
D O C complexed tracl ion o f MeHq in water c o l u m n , layer 2 

V a l u e 

1.44 E-05 

2.76E-0B 
4.27 E-07 

2 .48E-05 

9.8BE-05 
2.22E-0B 

2.4BE-05 

B.73E-05 
B.42E-07 

1.7BE-05 
1.2BE-04 

9.29E-05 

1.44E-05 

8.12E-05 

8.29E-07 
2.4BE-05 

B.15E-04 

2.44E-0B 
2 .05E-05 

1.38E+01 

3.43E-03 

7 .75E-12 

1.0BE-05 
4 .11 E-09 

1.0BE-05 

4.5BE-11 

3.0BE-05 

7.62 E-09 

9.64E-05 

B.43E-04 
3.0BE-05 

%Hql l 
8 4 . 2 4 % 

9 5 . 7 7 % 

9 9 . 9 7 % 

5,85B,941 

6,798,715 
6,798,715 

463 ,365 

9 
648,711 

46 ,337 
1 

0 

100 0 0 0 0 0 % 
• . 58263% 

8 .65526% 

100 0 0 0 0 0 % 
2 .75205% 

15 .26449% 

0 .00000% 

2 . 8 0 9 9 2 % 

4 2 . 9 3 0 1 0 % 
0 .00000% 

13 .27265% 

7 5 . 7 1 1 8 9 % 

C o n e , i n ng /L : u g l g 

14.37 

2.76 
0.43 

24 .76 

98 .62 
2.22 

24 .76 

67 .29 
0.84 

17.55 
125.59 

92 .89 

14.37 

81 .22 

0.83 
24 .76 

615 .44 

2.44 
20 .55 

13,771,621.72 

3,434.58 

O.QO 

10.75 
0.00 

10.76 

0.00 

30 .57 

0.01 

96 .42 

642 .63 
30.58 

% HqO 
14.90% 

3 .85% 

0 .00% 

at 

Q' = 
B,.A,. 

0,5-(z,+zj 
Q' Bul l ! exchanqe i l ow IL3/T1 

Eguat ions tor Tota l Mercury Concs i t r aUons of g iven spec ies ( l e . , total HgD: se t t l ed + dissolveq) 

< ^ ^ , 
" dt - = 4^U2-y}CH,A'̂ %.;K+H>: .̂r,A<mA-Q'-'̂ ^^^^^^^ 

/:: 
-+(i'r.+^j'/;: 

v^.^-^=4k^.,,,y^].r,^,4w,,^,^y}r^^^^ ^ . • ^ ' + ( v . + v . ) - & t / 4 

V^.^^f^ = 4k,^,,^-Vj-C^^,^ + [-Q'-kw,,^,^-V^-k^^„-V,.-kw^,,,,,,.-V,-v,^-fX^^^^^ 

rfc^ 
~ l*i>./o,isO + r i . i '/oiraHgO +^'iE ' fbui.Hsol'-^'ii'^llsO + • faJ.HsO • A . '^K, c ' l + [kK^•v^•ct,A>^K„•K^•cl 

dt 
-R„ n: A\.+<yr:Ln<-H.i+^h,J-y.. ^ P i „+[M,. . t iUcL: 

rfd;; 
• ~ [*.->./o5JJfHg + V'iJ • JabaMiHs'^'^'iS ' /ilKMsHj^ A.\' '~M!Hg + ['̂ ''mslk ' Kedl ' ^Hsll'^ -(I'.+l'J-/.; •A...-{kb, -kb... 

Q ' = 
E , - , A , 

0.5- z . 
E_̂  = 0.0142 •Z'^^-365£//>'r where Z rs m e a n total dep lh (i.e., z l + z 2 j 

f r o m Mort imer, c i ted i n S c h n t x n , 1996, p q . 57 

for r i \« (s , this wi l l be qifferent (see Schnoor ) 

Ma t r i x A 

G HgO 1 T 

C Hgl l 1 T 

C KfcHg 1 T 
C HgO 2 T 

C Hgl l 2 T 

C MeHg 2 T 
C HgO s e d 

C Hgl l 1 s e d 

C M e H g 1 s e d 

C HgO 1 T 

1 
-4,EOEt-08 

3,60E+OS 

O.OOE+00 
5,e5SE-foe 

O.OOOE+OO 

• .OOOE+OO 
O.O^E+OO 

O.OOE+00 

O.OOE+dO 

C Hg l l 1 T 

2 
7,9SE+07 

-1,09Et-0S 

1,61 E-01 
O.OOOE+00 

2,250 E « i 7 

O.OOOE+OO 
O.OOE+OO 

0.O0E+H3O 

O.OOE+00 

C M e H g 1 T 

3 
4 , 2 2 E H ) 6 

S,3SE-0Z 

-1,90Et-07 
O.OOOE+00 

O.OOOE+00 

7,S23Et-06 
O.OOE+00 

O.OOE+00 

O.OOE+00 

C HgO 2 T 

4 
5,S6Et-0E 

O.OOE+00 

O.OOE+00 
-3,05 E+07 

2,44Et-07 

O.OOE+00 
2,59Et-05 

O.OOE+00 

O.OOE+00 

C Hg l l 2 T 

5 
0 OOE+00 

5,86E-f0e 

0 OOE+00 
1,08E-fOe 

-1,21 E+08 

3,15E-01 
0 OOE+00 

0 OOE+00 

O.OOE+OO 

C M e H g 2 T 

E 
O.OOE+00 

O.OOE+00 

5,eeE+06 
3,81 E+04 

3,15E-01 

-1,OOE+07 
O.OOE+00 

O.OOE+00 

4 ,15E+«e 

: HgO 1 se i 

7 
0 OOE+00 

O.OOE+00 

0 OOE+00 
3,12 E+05 

O.OOE+00 

0 OOE+00 
-3,12 E+05 

1,00 E+OO 

O.OOE+00 

C Hgl l 1 s e d 

8 
O.OOE+00 

O.OOE+00 

O.OOE+00 
O.OOE+00 

5,25E+03 

O.OOE+00 
O.OOE+00 

1,00 E+OO 

5,90 E-01 

C M e H g 1 s e d 

9 
O.OOE+00 

O.OOE+00 

O.OOE+OO 
O.OOE+00 

O.OOE+00 

5,30E+03 
O.OOE+00 

1, OOE+00 

-5,31 E+03 

M a t r i x 

b 
-4,89 E-01 

-e ,18E+01 

-1,43 E+OO 
0 OOE+00 

O.OOE+OO 

0 OOE+00 
0 OOE+00 

1,38E+01 

0 OOE+00 

C HgO 1 T 

C Hg l l 1 T 

C M e H g 1 T 
C HgO 2 T 

C Hg l l 2 T 

C M e H g 2 T 
C HgO s e d 

C Hg l l 1 s e d 

C M e H g 1 s e d 

S o l u t i o n 

1.437E-05 

8 .122E-05 

8 .285E-07 
2 .476E-05 

6 .154E-04 

2 .435E-06 
2 .055E-05 

1.377E+01 

3 .435E-03 

Inyerted Matrix 

-5,19 E-09 

-1,73 E-08 

-2,89 E-1 e 
-1,129 E-09 

-3 ,441 E-09 

^ , 5 8 2 E-18 
-3,37 E-10 

9,37 E-10 

-2 ,54E-13 

-3,83E-09 

-2,21 E-08 

-3,88 E-1 e 
-S,955E-10 

-4,275E-09 

-6 ,4S5E- ie 
-7,43E-10 

7 4 4 E - 1 0 

-4 ,24E-13 

-1,82 E-09 

-5,89 E-09 

-8,71 E-08 
-4 ,014E-10 

2,580 E-09 

-1,111 E-07 
-3,33 E-10 

S,68E-05 

-8 .e8E-05 

-1.1SE-09 

-4.25E-09 

1.18E-15 
-3.3SE-08 

-7.53 E-09 

3.87 E-15 
-2.79 E-08 

2.79 E-08 

6.12 E-12 

-1.95E-10 

-1.1 OE-09 

-2.3 3 E-18 
-3>t2E-10 

-8.51 E-09 

-7.24E-18 
-2.84E-10 

2.84E-10 

-5.34E-13 

-1.8GE-09 

-5.11 E-09 

-e.E5E-08 
-3.7eE-10 

8.43 E-09 

-2.80E-07 
-3.14E-10 

2.18E-04 

-2 .19E-a4 

-1.1SE-09 

-4.23 E-09 

1.65 E-13 
-3.36E-08 

-7.39 E-09 

5.33E-13 
-3 .23E-06 

3.23 E-06 

7.76E-10 

1.03E-06 

5.80 E-06 

5.11 E-08 
1.73 E-06 

4.47 E-05 

1.S5E-07 
1.49 E-06 

I.OOE+OO 

2.40E-04 

-1.49E-09 

-4.02E-09 

-8.85E-08 
-4.01 E-11 

1.68 E-08 

-2.80E-07 
-3.33E-11 

4 .07E-04 

-4.a7E-04 

x=tyA 

1.4 E-05 

8.1 E-05 

8.3 E-07 
2.5 E-05 

0 00062 

2.4 E-06 
2.1 E-05 

13.7716 

0.00343 

Ta ige t C sed, wel 13 .77507694 g/q 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

f_abio_HgO_w_1 
f abio Hqll w 1 
r abio MeHg w 1 
f_abio_HgO_w_2 
f abio Hgll w 2 
f abio MeHg w 2 

f zoo HgO w 1 
f zoo Hgll w 1 
f z o o M e H g w l 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_MeHg_w_2 

f phyto HgO w 1 
f_phyto_Hgll_w_1 
f phyto MeHq w 1 
f phyto HgO w 2 
f_phylo_Hgll_w_2 
f phyto MeHg w 2 

f o r g H g O w l 
f org Hgll w 1 
f orq fJleHq w 1 
f o r g HgOw 2 
f org Hgll w 2 
f orq MeHq w 2 

f ag HgO seq 
f_aq_Hgll_seq 
f ag MeHg seq 

f seq HgO sed 
f seq Hgll sed 
f seq MeHq sed 

L T.HgO 
L T,Hgll 
L_T,MeHg 

Rate Constants 
kw_y,HgO 
kw v,Hgll 
kw y,MeHq 
k w o n d l 
kw oad 2 
kw red 1 
kw red_2 
kw meth 1 
kw meth 2 
kw demetti_l 
kw demetii 2 
kw photodeqrad 1 
kw_photodegraa_2 
kw mer 
kb oxKl 
kb_red 
kb meihy 
kb demeti! 
kb met 

abtotic particulate phase fraction oi HgO in water coiumn, iayer 1 
abtotic particulate phase fraction of Hpll in water cplumn, layer 1 
abiotic particulate phase fractipn Pi lyleHq in water cplumn, layer 1 
at>iotic particulate phase fractipn Pi HqO in water column, layer 2 
abiotic particulate phase fraclion oi Hgll in water coiumn, layer 2 
abiotic particulate phase fractipn PilvleHq in water column, layer 2 

zoopianldpn particulate phase fraction of HqO in water column, layer 1 
zoopianlitpn particulate phase iraclior of Hqll in water column, layer 1 
zoopianlitpn particulate phase iraclrar of MeHg In water column, layer 1 
zooplanktpn particulate phase traction of HqO In water column, layer 2 
zooplanldpn particulate phase fradior of Hqll in water column, layer 2 
zooplanktpn particulate phase fradior of MeHg in water column, layer 2 

phytpplankton particulate phase traction oi HgO in water column, layer 1 
phytpplankton particulate phase traction oi Hgll in water column, layer 1 
phytpplankton particulate phase traction oi MeHg in water column, layer 1 
phytpplankton particulate phase traction of HgO in water column, layer 2 
phytpplankton particulate phase traction oi Hgll in water column, layer 2 
phytpplankton particulate phase traction oi MeHg in water column, layer 2 

organic particulate phase fractipn Pi HqO in water column, layer 1 
raganlc particulate phase fractipn Pi Hqll in water cPlumn, layer 1 
orqanic particulate phase fraction oi MeHq in water column, layer 1 
organic particulate phase fractipn Pi HgO in water column, layer 2 
orqanic particuiate phase fraction oi Hgll in water column, layer 2 
orqanic particulate phase fractipn Pi MeHq in water column, layer 2 

agueous phase traction of HqO in sediments 
agueous phase traction of Hgll in sediments 
agueous phase iractkin of MeHg in sediments 

partculate phase traction oi HgO ir sediments 
particulate phase traction oi Hgll in seqiments 
particulate phase traction oi MeHg ir seqiments 

Total Lpad, HgO 
Total Load, Hgll 
Total Load, fyleHg 

water column volaeiizafion loss rate c 
water column volatilization loss tale c 
water column volalilizalion loss rale c 
water column OMdatkin rate constant 
water column oadatkin rate constant 
water column redudran rate constant 
water column redudran rate constant 
water column mettiylation rate constr 
water column mettiylation rate constr 
water column demelhylatton rate CMI 
water column demethylatton rate con 
water cdumn photoreductton rale for 
water cdumn phoioreduclton rale for 
water column mer cleavage demelh\ 
Benthic oxMalion rale constant 
Benthic redudion rate constant 
Benlhic melhylaton rale constant 
lienlhic demethylation rate constant 
iienlhlciner cleavage demethylation 

g'yr 

9 ^ 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.00000% 
0.56114% 
0.01844% 
0.00000% 
3.93251% 
0.04824% 

0.00000% 
9.29998% 

22.34412% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
74.39982% 
22.34412% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
12.34651% 
3.70796% 
0.00000% 

80.04279% 
8.97537% 

100 00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97965% 

4.89E-01 
2.35E+01 
9.36E-01 

134.70 
0.00 
0.63 

554.95 
525.60 
122.63 
23.27 
0.00 
O.DO 
O.DO 
O-DO 
6-51 
a.S2 
O-DO 
O.DO 
O-DO 
O-DO 
O.DO 
O.DO 

g sed 

^ilialk 
" " a d 

Pp^^clsV--^^) g sed 

cm' sed 

' g H g ' 

rr? bulk 

" m' " 

n? bulk m 

v s A 
V SB 
V rs 
k moil 
V min 
V bur 

R sw HgO 
R sw Hgll 
R s w M e H g 
E sw HgO 
E sw Hgll 
E s w M e H g 
rho s 
e_seq 
zsed 

V seq 

TSS_1 
TSS+2 

abiotic settling velocity 
Biolic settling \«lodly 
resuspension velocilv 
phytoplankton moitality rate 
mineralization rate 
Burial rate 

pore water qitHisn^ volume, HqO 
pore water diffusn« volume, Hqll 
pore water diffusi\« volume, MeHg 
pore water qifiusion coefiicient,HgO 
pore water qiflusion coetiident Hgll 
pore water qiffusion coetiident, MeHt 
Sediment Particle Density 
sediment porosity 
sediment layer,char mixinq lenqth 
Volume of Sediment Aw"z sed 

nuyr 
m/vr 
mV 

peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2.59E+05 
2.59E+05 
2.47E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 

2.65 
0.83 
0 03 

13900.95 

1 80 

Effective Parlitton GoeffKients tor each Hg spei^s and layer 
K_eff_HgO_1 
K eft Hgll 1 
K eff MeHg 1 
K_eff_HgO_2 
K eff Hgll 2 
K eft MeHg 2 

Effective K tor HgO in layer 1 
Effective K tor Hqll in iayer 1 
Effective K tor MeHg in layer 1 
Effective KiorHgO in layer 2 
EffecllveKtorHgllinlayer2 
Effective K tor MeHg in layer 2 

Ukg 
UKg 
l A g 

l A q 

O.OOE+00 
1.58E+07 
5.21 E+05 
O.OOE+00 
1.23E+07 
2.32E+05 

^^,-

(5„ t̂„C„. + si,fi,^,, + s'^,^i^^ + si,ci, 

sLo+si,s+sii„,^+s'^o 
^ d i i s j + ^ D O C J 

..) ic' - a 1 
TSS 

^f iband . i 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I J ^ R W J ~ ^ ^ R R , i ~ ^ ^ R U J + Z. . +Z^. +Z 
' R J E J 'Diff J 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L 'Dep.i 1̂  dry.i Ai . . / ) * ^ . 
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

W e f and t5ry Oepos i l i on 
D_dry,HgO Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

Z), = C , / . . . . - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.2286 

0 

0.15 

User 
User 
User 

User 
User 
User 

1.5% wet 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

^RI,i ~ Y^tlrvJ '^^wet,i • ^ C J ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^IiW,i - V^drvJ ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RRJ ~ V^dry,i "*" ^we t . y i C R • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^RUJ ~ V^dryJ "*" ^wel,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 

C.C c 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

"Soil E ros ion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U , i "*" ^ C W , i 

V . 

Value 
0.00 
13.47 
0.75 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Value 
0.49 
0.82 
0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
LDiff.HgO Gaseous Diffusion Loafling, HgO 
L_Diff,Hgll Gaseous Diffuaon Loafling, Hgll 
L Dlff,tuleHg Gaseous Diffuaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symtiol 
K v,HgO,T 
K v,Hgll,T 
K v,MeHg,T 
Ttieta 
H.HgO 
H,Hgll 
H,MeHg 
R 
T 
Aw 

Gaseous Conceniration ol HgO 
Gaseous Concentration ol Hgll 
Gaseous Concentration ol MeHg 

Parameter 
overall transter rate, HgO, ad| lor T 
overall transter rate, Hgll, adj forT 
overall transfer rate, luleHg, adj lor T 
T coireclion factor 
Henry's Law Conslant, HgO 
Henry's Law Constant, Hgii 
Henry's Law Conslant, MeHg 
Universal Gas Constant 
water Bofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer late, HgO 
K v,Hgli overall transfer rate, Hgll 
K_v,MeHg overall transter rale, IvIeHg 
K_L,HgO hguid pliase Iranster coellicieni,HgO 
K_L,Hgll llguld pliase Iranster coefficient, Hgl I 
K_L,MeHg liguid pliase Iranster coefficient,MeHg 
K G , HgO gas pdase Iranster coefficient, HgO 
K G, Hgll gas pdase Iransfer coeff cient, Hgll 
K G , MeHg gas pliase transfer coefficient, MeHg 

Units 
g'yr 
g'yr 
g/y[ 

ug/m3 
iig/m3 
ug/m3 

Units 
m/yr 
m/yr 
m/yr 

-alm-m3/mole 
alm-m3/mole 
alm-mS/mole 

alni-m3/mo)e-K 
Kelvin 

Value 
4 a9E-01 
8 24E-01 
7.53E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69 E-02 
1.03E+01 

1026 
7 lOE-03 
7.10E-10 
4 70 E-07 
8.21 E-05 
302.54 

Equation 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70 E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F. Ftlzgerald, F.M M Morel. 1994. The Blogeoctiemical cycling of elemenlal mercury: Antliropogenic Influences Geocdimica el Cosmocdiniica AcL 58(15): 3191-191 £ 
states tdat the atmosphere das an average conceniration ol 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this is HgO 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc_w,HgO 
Sc_w,Hgll 
Sc w,MeHg 
Tw 
|1W 

Parameter 
llguld pdase Iradsfer coefficient,HgO 
liguid pdase Iradsfer coefficient, Hgl I 
liguid pdase Iradsfer coelflcient,MeHg 
Schmidt number lor water, HgO 
SWimidt number lor water, Hgll 
Schmidt number lor water, MeHg 
Temperature of relerence water (T=20) 
viscosity of water 

m/yr 
m/yr 
m/yr 

--
_ C 

g/cm-s 

1.89E+02 
1.89E+02 
1.83E-^02 
2.98E+03 
2.98E+03 
3.12E+03 

20 
0.019049 

Calculated for T = 20 C (293.15 K) 

5b „ ; = 

i°g (-".)= 

M>v 

Pw-D^,, 

1301 

998.333 4-8.155(7;,-20)-t 0.00585(7;-20)' 
-3.0233 

Gas transfer coefficient, K_G,i 
Symbol 
K G, HgO 
K G, Hgll 
K G, MeHg 
Sc a, HgO 
Sc a,Hgll 
Sc_a,MeHg 

Parameter 
gas pdase tradsfer coefflcient, HgO 
gas pdase Iradsfer coefflcient, Hgll 
gas pdase Iradsfer coefflcient, MeHg 
Schmidt number lor air, HgO 
Schmidt number lor air, Hgll 
Schmidt number lor air, MeHg 

Parameters usefl in caiculalions ol translei coelficients 
u 
Cfl 
W 
pa 
pw 
k 
A3 
va 
Ta 

sdear velocit/ 
flrag coefflcient 
wind velocity, 10 m abovewalersurface 
flensityot air 
flensity of water 
von Karman's constant 
VISCOUS subl ayer thickness 
flynamic viscoaty ol air 
air temperature 

Equation 

u=sgrt(Cdl-W 

m/yr 
m/yr 
m/yr 

-— 
-

m/s 

-m/s 
g/cm3 
g/cm3 

cm2;sec 
C 

5.94E-1-05 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+(10 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 kg/mS al20 C li lwevranllo cdange Willi T, well need formula] 

v„=(l.32-l-0.009»r„)il0-'| 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 
Hg(S04)2 

HgS 

cr 
S04 -̂

ŝ -
OH-

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04^" 

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CI" 
S04 -̂

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

alphas 
layer 2 

7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35.45 
96.056 

32.06 

Sediment 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

[ ^ ^ ^ 1 = ^ 0 ^ , , , ^ . . 

1 
^ 0 - cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 
OH- ' ^ ^ H g s q 'so]-' - ^ ^ H g S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S _s'-_ JCQ 

Assumption 
C\' = 
S04 -̂ = 

s'- = 

Total Chloride 
Total Sulfate 

Total Sulfide 
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Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_H90_w_1 
f_aq_HgO_w_2 
f_aq_Hgii_w_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water coiumn, layer 1 
abiotic particulate phase fraction of MeHg in water coiumn, layer 2 

zoopiankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particuiate phase fraction of Hgll in water column, layer 1 
zooplankton particuiate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, iayer 1 
phytopiankton particulate phase fraction of HgO in water column, iayer 2 
phytoplankton particulate phase fraction of Hgll in water column, iayer 1 
phytoplankton particuiate phase fraction of Hgll in water column, iayer 2 

phytopiankton particulate phase fraction of MeHg in water coiumn, layer 1 
phytopiankton particulate phase fraction of MeHg in water coiumn, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particuiate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-iiving (dead) particles. Layer 1 
Concentration of non-iiving (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100.00000% 
100.00000% 

0.58263% 
2.75205% 
8.65526% 

15.26449% 

0.00000% 
0.00000% 
2.80992% 

13.27265% 
42.93010% 
75.71189% 

0.00000% 
0.00000% 
0.56114% 
3.93251% 
0.01844% 
0.04824% 

0.00000% 
0.00000% 
9.29998% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

74.39982% 
0.00000% 

22.34412% 
0.00000% 

0.00000% 
0.00000% 

12.34651% 
80.04279% 

3.70796% 
8.97537% 

100.00000% 
0.00041% 
0.02035% 

0.00000% 
99.99959% 
99.97965% 

1 from 'Solids Balance' 
0.5 

0 
0 

0.13 
0.20 
0.17 
0.23 

84,224.58 
1,430.88 

16 
16 

J aa.i ' aq,i 1 -1-1 (T^fjT'^^ 9 1 jT"? C 1. f^a? C I V^g ^ , p- î I 
I T l U \J^aj)jg, i^abio ' ^ ^ b i o z o a i '^biqzoo'^ ^ b i o p h y t d '^biqphyto^ ^ b i o d e a t l i ^biadead'^ ^ D O Q "^DOCJ 

J abif^ 
Km'^abio '^^ 

i T l u \ ^ i , } , i g i ' ^ a b i o ^ ^ b i o _ : o ( i i ' "^bimoo^ '^b io_pkytg ' '^binpkytP' ' ^ b i o j e a d i ' '^biadead'^ ' ^ D O Q '"^DO 

= K aq 

JDOQ 
'^DOQ'^DOC'*-^ 

1 4-1 (T h r ' ' ^ V 4 - ^ " ^ K 4- JT"^ V 4- jf"^ K 4 - V V 
i T i U \iS.^jj-^ ' ' ^ab io"^^bio_zoa i ' ' ^b iqzoo '^^b io_phyt0 ''^biqphyto'^ ^bio_deadi ' '^biqdead'^ ^ D O Q ' "^DO 

- 6 JTWJ' 

J zoo A zooA zoo J aa A 

-6 r w J 

J phyto,i phytoj phyto J arpi 

J oyg,i org,i org J aq,i 

6 sed psed 

J aq,i -̂  T^sed c i s e d i f\—6 , j y s e d c i s e a i A 

sed abio,i abio.i 
sed 1 A—6 

bio dead. i ' ^ bio dead. i 

•sed 

/
^sea 1 rsea 

sed J J aqJ 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

iJnits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7.182,936 
15,887 

0 
127,696,640 

2,581,565 
0 

31,924,160 
5,163,130 

0 
127,696,640 

2,581,565 
0 

301,427 
310,000 

assumed to be 0.25' phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Solids Balance 

Sbio_phyto,1 
Sbiozoo.l 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbiodead, 1 
Sbio_dead,2 
Sabio, sed 
S_bio_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
SymboE 
A_w 
A_c 
QJn 
Q_oul 
Sabioin 
Sbiophyto.in 
Sbiozoo.in 
Sbio_phyto,1 
S bio,zoo, 1 
Sbio_phyto,2 
Sbio,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k m o r t i 
k_mort_2 
v_sA 
v_sB 
v r s 
kmort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surface Area of Water Body 
Surface Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+04 
1.43E+03 
a57E+D4 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^^^^^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
interfacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
burial velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
4.63E-^05 
6.48E+05 
6.80E+06 
6 80E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
0.S3 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 

912 5 
0.007620015 

0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.80 
0.43 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

|]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matnx A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
Z23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E+06 
-2.23E+09 

0 
0 

2.22E+09 
0 

S bio dead.i 
3 

0 
0 

3.48E+07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5.86E-'-06 
-3.97E+07 

0 
3.38E-1-07 

S a bio, sed 
5 

0 
1714.45282 

0 
0 

-5.25E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71E+03 
0 

-5.38E+03 

b 
2.99E 

0 
7.10E 

0 
0 
0 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 
S abio,sed 

S bio dead,sed 

Matrix 
1.34E-01 
1.99E-01 
1.66E-01 
2.28E-01 
8.42E+D4 
1.43E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

x=b/A 

5.72E-13 0 0.134084 
-2.2E-10 0 0.198936 

0 1.51E-09 0.165948 
0 -8.94E-09 0.227765 

-2.82E-04 0 84224.58 
0 -2.42E-04 1430.879 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R » K » L S » C * 

L^=S,^-A[kg/m'/yr 

"o.224 ^^^"^ 1 
tons/acre 

p ' -^12^2 

0 . 5 - ( z , + z i ) 

q W 
'^BIO_zoo,1 

c W 
^B10_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
^^810,2 

q W 
^ABI0 ,2 

deatln/production 

settling fresuspension 

SSED 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"A'^BIO_zoo,in 

State, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distributions. 
Sands should not be included in the distribution, because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

Silt 

Clay 

y '^w_deadl _ , c,w _ y _ J cw 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ - 1 - 1 ) - , ^ • ' \ ' ^^ 

V 
dS. ised 

• sed i s ed 
sed - ^ s A A v " ^ a h i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, etal, 1985, settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, etal., 1985, range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases tn the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 

Tab: Solids Balance Page 2 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Kinetic Rate Constants 

{Abater column Abiotic IVIethylation of Hgll => Mel 

Symbol 
k_metln_1 
k_metln_2 
k_metln_1 
k_meth_2 
f_aq_Hgll_w_1 
Laq_Hgli_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

Parameter Equation Units 
abiotic mettiylation in layer 1 per day 
abiotic* metlnylation in layer 2 per day 
abiotic mettiylation in layer 1 peryr 
abiotic' methylation in layer 2 peryr 
aqueous ptiase fraction of Hgll in water column, layer 1 
aqueous ptiase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer2 peryr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00583 
0.02752 
0.02810 
0.13273 
2.47E-07 
6.81 E-06 

Notes 

k = k * f 
meth meth,base J i Hgn 

if anoxic: k.. = k^ 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. Ttiis is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

fipriimpnt B i O l i q M p t h v l a t i n n n f H n l l = > M P H H 

Symbol 
k_meth_b 
k meth b 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 

1 

Notes 
1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9); 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

fvater column Demetnyiation OT MeHg => Hgiij 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 

k demeth 2 

Parameter Equation Units 
biotic demethylation in layer 1 per day 
biotic demethylation in layer 2 per day 
biotic demethylation in layer 1 peryr 

biotic demethylation in layer 2 peryr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
5.83E-03 
2.75E-02 
2.81 E-02 
1.33E-01 
1.44E-07 

6.81 E-06 

Notes 

1 

k. = k * 
deffieth ,base 

i . a q fDOC \ 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

^gyim&pt Biotic Demethylation of MeHg => Hj 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
2.32727E-07 
8.49455E-05 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19{9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction ot Hgll (Uiotic): Hgll -•> R g C T ^ H 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg{OH)2 to Hgll, layer 1 
ratio of Hg{0H)2 to Hgll, layer 2 
ratioof Hg{OH)2to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

— 
— 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg{OH)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg{OH)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degrad^tif i f l iMsyg -> HgO) 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
1.78E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 
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Photo-Reduction (Hgll -> HgO) 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

1 1 
1 1.2 

calculated for comparison to input 

February 3, 2012 

k = k photored _ base E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

calculated for comparison to input 

^hoto-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_ph otooxi d_a vg_1 
k_p h otooxi d_avg_2 
k_p h otooxi d_avg_1 
k_p h otooxi d_avg_2 

Notes 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the SL Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde etal . , 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

-> Hgll) 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25 +/-0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

perhr 
per hour per uE/m2/s 
per day per E/m2 

per day 
per day 
per day 
peryr 
peryr 

-day 

0.25 
0.21 
58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

k _ photo _hase= 
0.25hr -1 

1.18w£/m'A 
k _ photo _ oxid = k _ photo _ base • UVB 
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iil^^tensil 
Symbol 

Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

Ti UV-B extinction coefficient {layer UV light extinction = f(DOC) 
Ti UV-B extinction coefficient {layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

•Mi i^duct ion (HgQ^|^ l l ) : Photo-Reduction plus Biotic Reductjpo 

Units 
m 
m 

E/m2-day 
E/m2-day 

perm 
perm 
perm 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 
76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E-49 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

Notes 

February 3, 2012 

— 1 "r . I F 
E = lE,e-'^'dx = 

£/ " , »\-T »\i 

e "' -k.x-) 

- e ' \̂ 

E UV-B 

1 - '2 

= ' { E i 
V — V J 

-^UV-BX A ^ _ dx = 
1 E, Q.UV-B 

k 
p luv-3^1 _ p Vur-s^i 

Tĵ _,= 0.441 y^fDOCl UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
citing Scully, N!\/l, Lean, DRS. Arch, l-lydrobiol. Be//?. 1994. 43,135. 

Notes 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

February 3, 2012 

Location 
East 
West 

Revisions 
Version No. 
1.0.1 

YES 
NO 

Date Char 
2/15/2006 Sepc 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

Olin Site Specific 1/18/2010 
Application of SERAFM 

Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to Invert the matrix and "MMULT" to multiply the Inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boll SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as Is to Investigate mercury concentrations In a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_l_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sablo_2 (E59) was fixed to go to Sblo_dead,1 (E60) 
Forf_org_Hgll_w_1, link was to K_aq_org_MeHg (E80) was fixed to goto K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to Invert the matrix and "MMULT" to multiply the Inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 

In this application, BAFs were linked within the wildlife worksheet to Include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where It should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted In the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007' 

February 3, 2012 

Watershed Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
%wi th Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO I 
Hgll 

MeHg I 

Total Mercury Concentration in 
Contaminated Sediment, dry weight 

Known Mercury in Contaminated Soils 
Cs,Hg0 
Cs,Hgl! 

Cs,MeHg 

Required Hazard Index for Sensitive 
Indicator 

Value 
^ r East " ^ ^ 

647,500 
2 .1% 

^ m 53.3% 
^ M 13.3% 
^ M 15.6% 
^ 1 15.7% ^ ^ 

Units 

m2 

Notes 
0 

378,381 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 

7.15 
29.39 
29.39 
19.9 

105.2 

16 
16 
0 J 

Eutrophic 

5.64 E-06 
7.33E-08 

40.7 

1.129080624 
4.13E-03 , 

m2 
m 
m 

yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Epilimnion 

Hypolimnion 

Kd abio 
Hgll • 
MeHg • 

1 7,182,936 
15,887 

Kd bio 
Hgll 
MeHg 

127,696,640 
2,581,565 

Kd DOC 
Hgll 
MeHg 

301,427 
310,000 

PCT ERROR CLEANUP 
MeHg Filterec 
HgT Filtered 
MeHg Unfiltei 96.44 
HgT Unfiltere 

3.02 
-32.97 

185.83 

2.03 

5.64 
0.07332 

63.07894647 
79.56391716 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 
MeHg porewater 
HgT porewater 

]HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

19.35 
2.67 
0.75 

22.77 

19.35 
72.38 
1.42 

93.14 

128.71 
231.59 

4.13 
364.42 

128.71 
710.83 
4.28 

843.82 

128.71 
218.67 

2.16 
349.54 

0.00 
40.69 

0.00795 
40.70 

0.68 
1.49 

6.53 
Kingfisher 

2.03 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

• " 0.77 
15.26 

1 " 2.78 
266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-19.35 
-2.67 
0.02 
-7.51 

-19.35 
-72.38 
1.36 

173.09 

-128.71 
-231.59 

-4.13 
-364.42 

-128.71 
-710.83 

-4.28 
-843.82 

-128.71 
-218.67 

-2.16 
-349.54 

0.00 
-40.69 
0.00 
0.00 

-0.68 
-1.49 

Relative 
Error 

-100 
-100 

3.0229168 
-32.96994 

-100 
-100 

96.437458 
185.82535 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-17.26047 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.07 
0.09 
0.63 

0.47 
1.89 
0.16 
2.53 

1.20 
2.08 
0.20 
3.47 

1.20 
6.37 
0.21 
7.77 

1.20 
1.92 
0.06 
3.17 

0.00 
0.19 
0.00 

0.357 

0.080 
0.173 

0.76 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

1.26 
0.18 
0.11 
1.55 

1.26 
4.81 
0.22 
6.29 

6.48 
11.60 
0.36 
18.44 

6.48 
35.59 
0.38 

42.45 

6.484 
10.909 
0.144 
17.536 

0.00 
2.03 
0.00 
2.03 

0.10 
0.23 

1.00 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

Demethylation 

Bioiic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
.16E-07 
.16E-06 
.16E-07 
.16E-08 
.16E-07 
.33 E-07 
0.03 

0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

IHuman and Wildlife Exposure Risk Results 

February 3, 2012 

Wildlife 
Littte Brown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

fl.64 

1.75 
3.40 
3.92 
1.60 
6.53 

0.10 

0.20 
0.40 
0.46 
0.19 
0.76 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

——l̂ L^M 
0.27 
0.52 
0.60 
0.25 
1.00 

^mPB 
0.00 
0.00 
0.00 
0.00 

• _ 0.00 _ ^ 

X 

HI 
6.53 
0.76 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

40.70 
0.36 

6.996 
-4.965 
2.031 

for HI = 

SedHgT vs HI of Most Sensitive IndJctof 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type 'YES or 'NOtof iag whether the hypolimnion is anoxic or not if it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/ovenA'ritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear reiafionship between the background condifions and the contaminated condifions. This will most likely cause HI to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" Unction under tools. 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute &ior = Obseived - Predicted 

Relative Error = 
Obseived - Predicted 

Observed 
• 100% 

Site-Specific User Input 
Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

„ Contaminated Uncontaminated ^ 
Scenano ^_ .„ ^ ^_ _„ , Target 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
0.75 

Sediment 
0.09 

0.14 
0.12 
0.13 
0.68 
1.49 
0.81 
0.14 
0.13 

0.02 
0.01 
0.02 
0.08 
0.17 
0.09 
0.02 
0.02 

0.114 

0.02 
0.02 
0.02 
0.10 
0.23 
0.12 
0.02 
0.02 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

Body Weight 
Tola! Dose = Ŷ /̂̂ Diet,̂ ^̂ ,̂ ,̂ .̂ ,̂  • Potential Dosê  + (drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or RfD 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . . - . . . ,., Drinking 
Body Weight Ingestion Rate 

[kg in wet „ _, . ^ . , „ „ , „ 
weight] [kgwetweight /d ] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _ _. , Percent of 
Percent of Diet Percent of Diet Diet from n^ t f 

f rom Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : L | 3 .̂ 

and Plants Insects Crayfish or ,-. , 
_: Fish 
Frogs 

~ - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 5% 10% 50% 

0% 25% 0% 75% 

0% 60% 20% 20% 

0% 0% 0% 100% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
Diet from 
Trophic 
Level 4 : 

Fish 

-

0% 

10% 

60% 

35% 

0% 

0% 

0% 

0% 

48% 

Percent of 
Diet from 

nonaquatic 
sources 

~ 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

Nichols,J.,S. Bradbury, J. Swartout 1999. Derivation of Wildlife Values for Mercury. Journa! of Toxicology and Environmental Health 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 {.74 L/d) and 

100% 

100% 

100% 

100% 

100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

29 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

63 

0 

0 

1 

13 

30 

0 

g 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

2 

6 

3 

0 

11 

0 

0 
1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
v/et 

weight/d 

0 

51 

5 

79 

222 

55 

392 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

15 

120 

120 

0 

0 

0 

0 

11 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weighVd 

63 

67 

131 

204 

235 

96 

392 

37 

14 

TRV 

ug Hg/kg 
wef 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

0.84 

0.90 

1.75 

3.40 

3.92 

1.60 

6.53 

0.62 

0.00 

RfD 1 
0.01 

0.02 

0.01 

0.01 

0.01 

Part B. 2:325-255. 

11-19 (0.97 L/d). 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic level 4. 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67E+05 

1.80E+05 

9.14E+05 

1.99E+06 

ftl.08E+06 

l l . 8 7 E + 0 5 

• l.74E+05 

75th 

9.20E+06 

gsth 

1.40E+07 

B A F -

ug 

f g 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.014 

0.007 

0.009 

0.004 

0.041 

0.006 

0.010 

0.006 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.36 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

7.31 

0.00 

0.00 

0.17 

1.57 

3.52 

0.00 

0.99 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
v/eight/d 

0.00 

0.23 

0.74 

0.36 

0.00 

1.26 

0.00 

0.00 

0.09 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

5.91 

0.54 

9.21 

25.82 

6.42 

45.65 

0.00 

0.22 

Potentia! 
Dose from 

Trophic 
Level 4 

ug Hg/kg 

weight/d 

0.00 

1.72 

14.01 

14.04 

0.00 

0.00 

0.00 

0.00 

1.33 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

7 

8 

15 

24 

27 

11 

46 

4 

2 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

>I353B 

HQ {Total 
Dose / TRV) 

-

0.10 

0.10 

0.20 

0.40 

0.46 

0.19 

0.76 

0.07 

0.00 

RfD 1 
0.002 

0.002 

0.002 

0.002 

0.002 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.018 

0.010 

0.011 

0.005 

0.054 

0.008 

0.013 

0.008 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.42 

0.00 

Potentia _ ^ .̂ , 
Potential 

Dose from ,̂  
_ . . Dose from 
Trophic .,. 
Level 2- ^ ' °P^ ' ^ Level ^ . \_Q^Q\ 2" 

Zooplankt g^^ j^^^ 
on 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

9.61 0.00 

0.00 0.31 

0.00 0.97 

0.22 0.48 

2.07 0.00 

4.62 1.66 

0.00 0.00 

1.30 0.00 

0.00 0.12 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weighVd 

0.00 

7.77 

0.70 

12.11 

33.93 

8.43 

60.00 

0.00 

0.28 

ug Hg/kg 
wet 

weight/d 

0.00 

2.26 

18.42 

18.45 

0.00 

0.00 

0.00 

0.00 

1.75 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

10 

10 

20 

31 

36 

15 

60 

6 

2 

TRV 

ug Hg/kg 
wet 

weighfd 

75 

75 

75 

60 

60 

60 

60 

60 

1 S33IB 

HQ (Total 
Dose / TRV) 

~ 

0.13 

0.14 

0.27 

0.52 

0.60 

0.25 

1.00 

0.10 

0.00 

RfD 1 
0.002 

0.002 

0.002 

0.002 

0.002 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ ^ 
Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Gin_Hgll 
Cin MeHg 
P 
E 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 ^ 
4.86E-01 
1.00E-01 
1.84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^ ^ ^ ^ ^ ^ ^ m 
^^^^^^^1 10 

7.76 

[ S 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 

0 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Weti_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetiand Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant HgO 
ks_RO,Hgl! soil runoff rate constant Hgll 
ks_RO,MeHg soil runoff rate constant MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetiands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetiands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetiands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
--
.. 
— 
-

— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% • 
13% • 
16% 1 
16% 

1 13,598 
345,118 M 
86,118 • 
101,010 • 

1 101,658 J 
0.1 

0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ M 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

— 
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. HydrobioL Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Basic Chemical Dependent Parameters: HgO, Hgll, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soll 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 ^ 1 

Kd-sed 
L/kg 

0 
260,558 

• 4,557 ^ 

Kd_bio 
L/kg 

0 
127,696,640 

^ 2,581,565 

Kd_DOC 
L/kg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

D_a,i 
cm2/sec 
5.54 E-02 
5.54 E-02 
5.28E-02 
4.77 E-02 
4.53 E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24 E-06 

1.9 cm 
"' ~ MW^̂ ^ sec 

_ 22x10"' cm^ 

"•''• ~ M W ' / ' s ec 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

MeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.23 
7943282.3 

79432.823 
1584893.2 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOCA/Vater 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

I 630.95734 

multiplier 
for 

Kd_abio 
toKd bio 

1.5 
2 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd bio 

NTG_max \ 
estimate of 
Kd_bio from 
Kd_suspend 

ed X max 
multiplier 

349170.9 

516313.4 

^ ^ ^ ^ ^ ^ ^ ^ 

12,679,14^ 

3169786.38 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Belted Kingfisher 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
G_HgO_1_Aq 
G_Hgll_1_Aq 
G_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
G_HgO_pore 
G_Hgll_pore 
G_MeHg_pore 

G_HgT_1_fillered 
G_HgT_2_fillered 
G_HgT_Sed_filteied 

C_HgO_1_T 
G_Hgll_l_T 
G_MeHg_1_T 
G_HgO_2_T 
G_Hgll_2_T 
G_MeHg_2_T 
G_HgO_sed. bulk 
G_Hgll_1_seci, bulk 
G_MeHg_1_sed. bulk 

GHgOsed. iBiet 
G_Hgll_1_sed, wet 
G_MeHg_1_5ed. wd 
G_HgT_sed,*d 

G_HgO_sed, dry waghl 
G_Hgll_1_sed, drywei^f 
GMeHglsed . diy uveighl 

G_HgT_1 
G_HgT_2 
GHgTSed, dry weight 

Equatio 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

_1 
_1 

f_aq_MeHg_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_2 
t_aq_MeHg_'jv_2 

t_DOC_HgO_wJ 
f_DOC_Hgll_w_1 
t_[XX:_MeHg_'jv_1 
f_DOC_HgO_'jv_2 
t_DOC_Hgll_w_2 
t_D0C_MeHg_w_2 

(%Me MeBg_T/Hg_T) 

Bulk EKcbarge Flow 
Intlow 
Outtlow 
Surtace Area of tbe Water Body 
Exchange rate 
Volume ot Layer 1 
Volume ot Lay©" 2 
depth of first water layer 
depth of second water layer 

aqueous phasefractionof HgO ir watei column, layer 1 
aqueous phasefractionof figll in water column, layei 1 
aqueous phase fraction of MeHg ir water column, fayei 1 
aqueous phase fraction of HgO ir watei column, layer 2 
aqueous phase fraction of Hgli in water cofumn, layei 2 
aqueous phasefractionof MeHg ir watei column, layei 2 

OOC complexed fractior ot HgO in water column, layer 1 
DOC complexed fractior ot Hgll in watei column, layer 1 
DOC complexed fractior ot MeHg in water column, layer 1 
DOC complexed fractior ot HgO in water column, layer 2 
DOC complexed fractior ot Hgll in water column, layer 2 
DOC comprfejied fractior of MeHg in water column, layer 2 

Units 
g/m3 
g/m3 
g/m3 
g/ni3 
g/m3 
g/m3 
g/rr3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gia 

9^ 

g/m3 
g/m3 
g'g 

%MdHg 
6.52% 
2.66% 
0 06% 

m3/yi 
m3/yi 
m3/yi 
m2 

m2/yr 
m3 
m3 

Value 
4.75E-07 
6.96E-0e 
8.71 E-oe 
1.20E-06 
2.0aE-06 
2.00E-07 
1.20E-06 
1.92E-06 
5.66E-0e 

6.31 E-07 
3.47E-06 
3.17E-06 

4.75E-07 
1.89E-06 
1.65E-07 
1.20E-06 
6.37E-06 
2.07E-07 
9.92E-07 
1.61 E-01 
9.3aE-05 

7.75E-13 
1.93E-07 
8.52E-15 
1.93E-07 

2.20E-12 
3.57E-07 
2.0SE-10 

2.53E-06 
7.77E-06 
3.57E-07 

%Hgll 
74.72% 
81.96% 
99.94% 

3,017.619 
3,474.314 
3,474.314 
378,381 

2 
183,741 
37,838 
049 
010 

1.000 
0.006 
0.089 
1.000 
0.056 
0.162 

0.000 
0.031 
0.440 
0.000 
0.270 
0.802 

Cone II 
ng/L: 

0.47 
0.07 
0.09 
1.20 
2.08 
0.20 
1.20 
1.92 
0.06 

0.63 
3.47 
3.17 

0.47 
1.89 
0.16 
1.20 
6.37 
0.21 

1 
160.82E 

94 

0.000 
0.193 
0.000 
0.193 

0.0000 
0.3570 
0.0002 

2.530 
7.773 
0.357 

%HgO 
18.76% 
15.37% 
0.00% 

Q' = 
E„ A,-

0 . 5 - ( z , + Z 3 ) CT BulliexdiaigetlowlL3ni 

Equatiors for Total Mercury Concentrations of given species ( i .e . total HgO sortjed -i-dissolved) 

AC*' 

, 1 ^ -=t̂ Mtn^^S:̂ in \̂'̂ ĵ\̂ ln'\'̂ i>^^».-^ '̂̂ '>i>n''VQ^^^^ 

^ ^ - ^ = h^,H'^QS:^.Eir\^''...rV\<,^A-Q^^rQ'-^^^^^^ 

yf-^=^\^%.iry^-Cu,^^\^.;y.^H^...M^\^i^^^^ -^k\A\)Pi:U^-K 

y . ^ - ^ = ̂ hl>:sV\cl^^AW..i,-^^Cl,^A-Q-k^,^-V^-k^^^^^ ^ . •%+(v .+vJ .C^ , „^ 

V. -^f^=+[^' '-*2 • ^-l- <^« '̂"+1- ̂ ' - '̂'̂ -̂ -̂ ^ • y. - ^"..r • K - *")„„„„^ • v̂  - V,, • /;,'?,̂ ,H .̂ A - v,s • Â ,M.H, • A - ^„ • /=;LJ- c:,s,2 

f;^=k/:,:^^+(^^ •/;i;Uo ^"^ • A™^W)--̂ J-'̂ W + -h',.+ ,̂}f:,tH^-A.-kb„„-v,„ Cs^+H..-f;]-c^/H+K„ •f'.J-ci;i, 

-(v.+vi)-/;;^,„-4-(^„+iU-f'.. 

dc:' 
- - I n ^ A . M i • Aifoj i Jim: •A^\C-^^A^b„ • A - ( % 

Q' = 
• t t n j ^ ' -

0.5-(z3-^z,) 
E^ =0.0142-Z"*^ -365 d / y r where Z is mean total depth ( i .e , z l + z2) 

from MDrtimei(1941), cited in Schnoor, 1996, pg. 57. 
to i livers, tbis viill he djfteient (see SchrHHir) 

Mat i i x A 

C HqO 1 T 
C Hqll 1 T 
C MeBq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HgO 1 T 

-1.90 E+08 
1.12E+08 
OOOE-tOO 
3.018E+06 
O.OOOE+00 
O.OOOE+00 
OOOE-KB 
OOOE-KH) 
OOOE-KW 

C Hql l 1 T 
2 

4.54E+07 
-6.02E*07 
4.94E-02 

O.OOOE+00 
1.134E+07 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39 E+06 
2.8BE-1)2 
-9.84E+06 
0 OOOE-KM 
0 OOOE-KH) 
3.626E*06 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02 E+06 
O.OOE+00 
O.OOE+00 
-2.31 E+D7 
1.99 E+07 
O.OOE+00 
2.12E+05 
O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

OOOE-KB 
3.02E+O6 
OOOE+00 
4.06E+O6 
-1.15E+08 
5.24E-D1 
OOOE-KB 
1.D8E*0e 
OOOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+OO 
3.D2E+06 
2.43E+05 
5.24E-01 
-4.BBE+06 
O.OOE+00 
O.OOE+00 
1.62E+06 

C HqO 1 sed 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
2.55E+05 
O.OOE+00 
O.OOE+00 
-2.55E+05 
O.OOE+OO 
O.OOE+00 

C Hql l 1 sed 
8 

OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
4.29E^3 
OOOE-KB 
OOOE-KB 
-4.29E+03 
4.82E-01 

C MeHq 1 sed 
9 

OOOE-KB 
OOOE-KM 
OOOE-KB 
OOOE-KB 
O.OOE-KB 
4.4DE+03 
O.OOE-KB 
9.64E-D1 
-4>IOE+03 

Matiix 
b 

-3.99E-01 
-4.13E+01 
-9.97E-01 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 
Matiix 

4 746E-07 
1.890E-O6 
1.649E-07 
1.195E-06 
6 371 E-06 
2 071 E-07 
9 919E-07 
1 608E-01 
9.382E-05 

Inverted Matrix 

-1.21 E-08 
-2.73E-08 
-1.65E-10 

-1.859 E-08 
-9.578 E-08 
-5.423E-10 
-1.54E-08 
-2.42E-03 
-4.64E-07 

-1.13E-08 
-4.52E-08 
-2.64E-10 

-2.847E-08 
-1.520 E-07 
-8.609 E-10 
-2.36E-08 
-3.e4E-03 
-7.37E-07 

-4.94E-09 
-1.18 E-08 
-1.54E-07 
-1.157E-08 
-5.127E-08 
-1.718E-07 
-9.60 E-09 
-1.29 E-03 
-6.33E-05 

-1.15E-i)8 
-4.04E-08 
-6.61 E-10 
-1.13E-07 
-3.81 E-07 
-2.16E-09 
-9,36E-08 
-9.61 E-03 
-1,84E-06 

-1.14E-08 
-4.24E-08 
-7.36E-10 
-7.67E-08 
-4.24E-07 
-2.40E-09 
-6.37E-08 
-1.07E-02 
-2.05E-06 

-5.43E-09 
-1.39 E-08 
-1.43 E-07 
-1.91 E-08 
-7.59 E-08 
-4.66E-07 
-1.59 E-08 
-1.92 E-03 
-1.72 E-04 

-1.15E-08 
-4.04E-0B 
-6.61 E-10 
-1.13E-07 
-3.81 E-07 
-2.16E-09 
-4.01 E-06 
-9.61 E-03 
-1,84E-06 

-1.14E-08 
-4.24E-08 
-7.52E-10 
-7.67E-08 
-4.24E-07 
-2.45E-09 
-6.37E-08 
-1.09E-02 
-2.10E-06 

-5.43E-09 
-1.39 E-08 
-1.43E-07 
-1.91 E-08 
-7.60 E-08 
-4.66E-07 
-1.59 E-08 
-1.92 E-03 
-3.99 E-04 

x=b;A 

474599E-07 
1.89003E-O6 
1.64944E-07 
1 19505E-06 
6 37108E-O6 
2.07147E-07 
9 91889E-07 
0.16032824 

9 38187E-05 
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f_abio_H90_w_1 

f _^ i o_Hg l l _w_ l 

f_abio_MeHg_w_1 

f_^ io_HgO_w_2 

f_^ io_Hg l l_w_2 

f_^ io_MeHg_w_2 

f_zoo_HgO_w_l 

f_zoo_Hgll_w_l 

f_zoo_MeHcLwJ 

f_zoo_HgO_w_2 

f_zoo_Hgl[_w_2 

f_zoo_NteHcLW_2 

f_phvlo_HgO_w_1 

f_phvlo_Hgl l_w_l 

f_phvlo_UeHg_uv_1 

f_phvlo_HgO_w_2 

f_phvlo_Hgl[_w_2 

f_TrfiVlo_MeH9_w_2 

f_org_HgO_w_1 

f_org_Hgll_w_1 

f_org_MeHg_w_1 

f_org_HgO_w_2 

f_org_Hgll_w_2 

f_org_MeHg_w_2 

f_3q_H90_sed 

f_3q_Hgll_Eed 

f_aq_MeHg_sed 

f_sed_HgO_sed 

f_sed_l-tglL5ed 

f_sed_Mef-!c|_sed 

L_T,HgO 

L_T,Hgll 

L_T,MeHg 

Rate Constants 

kw_v.HgO 

kw_v,Hgll 

kw_v,MeHg 

k w o x i d l 

kw_oHd_2 

k v i j r e d l 

kvij_red_2 

k w m e t h l 

kw_mG!th_2 

k w d e m e t f i l 

kw_demetfi_2 

kw_ptiolodegrad_1 

kw_fl iolodegrad_2 

k w m e r 

kbo f f l d 

kb_fed 

kb_metiiv 

kb_demeth 

kb mef 

v_biff 

R_sw_HgO 

R_sw_Hgn 

R_sw_M£JHg 

E_sw_HgO 

E_sw_Hgll 

E_sw_MeHg 

rtio s 

SEHOIIC partic 

stHotic partic 

stHotic partic 

atNotrc partic 

abiotrc partic 

abiotrc partic 

jiate pba 

jiate pba 

jlate pba 

jjate pba 

jjate pba 

jJate pba 

zooplarktor particulate pba 

zooplarktor particulate pba 

zoof^ankfor particulate pba 

zoof^anktor particulate pba 

zoofrianktor particulate pba 

zoof^anktor particulate pba 

pbyEoplanktor particulate pba 

pbytopJanktor particulate pba 

pbyEof^anktor particulate pba 

pbytoplanktor particulate pba 

pbyEoplankEor partrculate pba 

pbyEoplankEon partrculate pba 

1 of HgO m water column, layer 1 

1 of Hgll rn water column, layer 1 

1 of MeHg in water column, layer 1 

1 of HgO in water column, layer 2 

1 of Hgll in water c d u m n , layer 2 

1 of MeHg in water column, layer 2 

5 fraction of HgO in water column, layer 1 

B fraction of Hgll in water coiumn, layer 1 

3 fraction of MeHg in water column, l a y s 

5 fraction of HgO in water column, layer 2 

5 fraction of Hgll in water cdumn, layer 2 

? fraction of MeHg in water column, layer 2 

i fraction of HgO in water colum 

3 fraction of Hgll in water column, layer 1 

B fraction of MeHg in water columi 

3 fraction of HgO in water column, 

B fraction ot Hgll in water column, layer 2 

B fraction ot MeHg in water column, layer 2 

organic particulate pha 

organic particulate pha 

CN'ganic particulate pha 

(H'ganic particulate pha 

(X'ganic particulate pha 

(X'ganic particulate pha 

? fraction of HgO in water colum 

? fraction of Hgll in water colum 

? fraction of MeHg in water colu 

Bf iact ionof HgO in water colum 

Bf iact ionof Hgll in water colum 

Bfract ionof MeHg in watef colu 

1, layer 1 

I, layer 1 

nn, Eayer 1 

1, layer 2 

I, layer 2 

nn, I ayer 2 

aqueous phase fraction of HgO in sediments 

aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

parEjculate phase fraction of HgO in sediments 

particulate phase fraction of Hgll In sediments 

particulate phase fraction of MeHg in sediments 

Total Load, HgO 

Total Load, Hgl! 

Total Load, MeHg 

n volatilization loss rate constant. HgO 

n volatilization foss raEe constant. Hgll 

n volatilization loss raEe constant. MeHg 

n oxidation rale constant 

n oxidation rale constant 

n reduction rate constant, layer 2 

n reduction rate constant, layer 2 

n methylation rate constant, layer 1 

n methylation rate constant, layer 2 

n demethylation rate constant, layer 1 

n demethylation rate constant, layer 2 

n photoreduction rate for layer 1 

n photoreduction rate for layer 2 

n mer cleavage demethylalion rate constant 

oxidation rate constant 

reduction rate conslant 

methylation rate constant 

demethylation raEe conslant 

demethylation rate constant 

benthic 

benthic 

bent i ic 

benthic 

ben^ ic 

abiotic settling vekicity 

biotic settling vekicity 

resuspensKin velocity 

pbyEofrfankEon mortality rate 

mineralization rate 

burial rate 

pore water diffusive volume, HgO 

pore water diffusive volume, Hgll 

pore water diffusive volume, MeHg 

pore water diffusion coetficient,HgO 

pore water diffusron coefficient, Hgll 

p w e w a t a " diffusion coeffiaent, MeHg 

Sedjment Particle Density 

sediment porosrty 

sediment layer.char mixing length 

Vcrfune of Sediment 

TSS_1 
TSS+2 

Effective PartilronCodTicienEs for each Hg^>ec iesand layer 

K_eff_HgO_1 Effective K for HgO in layer 1 

K_ef f_Hgl lJ Effective K for Hgll in layer 1 

K_eff_MeHg_l Effective K for MeHg in layer 2 

K_eff_HgO_2 Effective K for HgO in layer 2 

K_eff_Hgll_2 Effective K for Hgll in Iayer2 

K_eff_MeHg_2 Effective K for MeHg in layer 2 

I 1 
2 
2 
r 2 

g'yr 

peryr 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryr 
pervr 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g(cm3 

cm3/cm3 

Aw'z sed m3 

mg/L 
mg/L 

LAg 
LAg 
Ukg 
Ukg 
Ukg 
Ukg 

0.000 
0.004 
0.000 
0.000 
0.050 
0.000 

0.000 
0.101 
0.229 
0.000 
0.000 
0.000 

0.000 
o.eoe 
0.229 
0.000 
0.000 
0.000 

0.000 
0.050 
0.014 
0.000 
0.624 
0.036 

100E-KB 
9.90E-06 
5.01 E-04 

O.OOE-KB 
1.00E-KB 
9.99E-01 

3 99E-01 
2 17E+01 
7.43E-01 

366 36 
0 00 
187 

61022 
525.60 
246 95 
107 40 
0.00 
0.00 
O.IB 
0.00 
13.03 
6.43 
0.00 
0.00 
0.00 
0.00 
000 
000 

4.792.63 
73 

0.003700005 
10.95 
0 01 

0.007620015 

2 12E-K)5 
2 12E-K)5 
2 02E-K)5 
6.41 E-10 
6.41 E-10 
6.11 E-10 
2 65E-KB 

0 . 3 3 ' ^ 
0.030 

11351.43 

165 
021 

O.OOE-KB 
1 59E-K)7 
543E-K)5 
OOOE-KB 
9 76E-K)6 
180E-K)5 

Conversion for Sediment Concentrations 

Model Calculates as g Hg per cubic mete" (water or sediment particles) 

^ w g Hg 
\_g sed P p m S d . { ^ - ^ ^ ) 

1 •/ aq . i 

g sed 

cm sed 

~ s H g ~ 

yrv- bulk 

m^ bulk m J 

C 
\ 5Hg 
g sed P ^ a 

c'̂ " 
MJ+Pp..^„i^ -u g water 

cm' water 

111' water 

m' bulk 

g H g ' 

m' bulk 

10 ' ' ' ' " ' 
m' 

-f 
g sed 

cm' sed 

m' water \\ ,^s cm' 

m' bulk \_ m' 

^i,. 
{sU.cL„.,+siA 

sji„+s; 

cL 

+ ^phsu^pny«v + •^ looC^ 

, + S'^,^^-i-Si, 

, + C ' o o c j 

J V'u'iffib/nd,! ^Jflnm/d.i j 

TSS 

*-̂  JiirePBd.i 
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Water Body Mercury Concentrations 
Symbol Paiametei 
C HgO i Aq 
C Hgll 1 A g 
G_MeHg_ l_Aq 
C HgO 2 Ag 
C Hgll 2 A g 
C_MeHg_2_Aq 
G HgO poie 
G Hgll pore 
G Me]-|g_pore 

C HgT 1 f i l teied 
C_HgT 2_filteied 
G HgT Sed filtered 

G HgO 1_T 
G Hgll 1 T 
G MeHg 1 T 
G_HgO 2_T 
G Hgl l 2 T 
G MeHq 2 T 
G_HgO_sed 
G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G M e H g l s e d , wet 
G HgT sed,wet 

G_HgO_sed, diy weight 
G Hgl l 1 sed, dryweight 
G MeHg 1 sed, dry weigh): 

C HgT 1 
C HgT 2 
C_HgT_Sed 

Layei 1 
Layei 2 
Sediments 

V_1 
V 2 

z2 

f ag HgO w 1 
f_aq_HgM._w_1 
f ag MeHg w 1 
f ag HgO w 2 

f_aq_Hg i i_w.2 
f ag MeHg w 2 

f_OOC_HgO_w_1 
f D O C HgO w 2 
f D O C Hgl l w 1 
f_DOC Hgl l_w 2 
f D O C MeHg w 
f DOC MeHg w 

f abEO HgO w 1 
f abK) Hgl l w 1 
f_abEO_MeHg_w_1 
f ^ m HgO w 2 
f ^ m Hgtl w 2 
f_abK)_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchange rate 
Volume of Layei 1 i 

V o l u m e o f Layei 2 / 
depth of first water layer 
depth of second water layer 

agueous phase fraction of HgO in water column, layer 1 
agueous phase fraction of Hgll in water column, layer 1 
agueous phase fraction of MeHg ir water cotiflnn, layer 1 
agueous phasef rac t ionof HgO ir water column, layer 2 
agueous phase fraction of Hgll in wate i column, layei 2 
agueous phasef rac t ionof MeHg ir water column, layer 2 

DOC complexed fraction of HgO ir water column, layer 1 
DOC complexed fraction of Hgll in wate i column, layei 1 
DOC complexed fractron of MeHg ir water c o k m n , layer 1 
DOC complexed fractron of HgO ir water coEumn, layer 2 
DOC complexed fraction of Hgll in wate i column, layei 2 
DOC complexed fraction of MeHg in water column, layer 2 

abiotrc particulate pfia 
abiotic particulate pfia 
abiotic particulate pfia 
abiotrc particulate pha 
abiotrc particulate pha 
abiotic particulate pha 

J fraction of HgO <n water column, layer 1 
J fraction of Hgll in water column, layer 1 
J fraction of MeHg in water column, fayer 1 
J fraction of HgO in water column, layer 2 
J fraction of Hgll in water column, layer 2 
J fraction of MeHg in water column, layer 2 

Un i t s 

g/m3 
g/m 3 
9/m3 

q/ l l l3 
g/ in3 
g/in3 

qf in3 
qf in3 
gftn3 

qf ln3 
g/m3 
glla3 

gAn3 

qfm3 
gfm3 

ghn3 
q/ l l l3 
g/ i i i3 
g/ i i i3 

qAii3 
gAii3 

-<|'<I 
gla 

gla 

g'g 
alti 
^a 

qfln3 
qfln3 
ai9 

%UeHq 
1.52% 
0.51% 
0.02% 

m3/vr 
mSfyr 
m3/yT 
m2 

m2/vr 
m3 
m3 

1.94 E-05 
2.67E-06 
7.47E-07 
1.29E-04 
2J2E-04 
4.13E-06 
1.29E-04 
2.19E-04 
2.!6E-06 

2.2BE-05 
3.64E-04 
3.50E-a4 

1-9^-05 
7.24E.n5 
1.4^-06 

i^se*! 
7.11E^14 
4.286-06 
IJITE^M 
i.a3E4i)i 
3£aE-a3 

4.03E-11 
1.43E-05 
4.29E-09 
1.43E-05 

2J7E-10 
4.07E-05 
7.95E-09 

9 31 E-05 
8 44E-04 
4.07E-05 

HHqll 
77.70% 
84,24% 
99.9B% 

3,0(7,619 
3,474,314 
3,474,314 
378,381 

t 
183,741 
37,838 
0.49 
0.10 

100.00000% 
0 63276% 
8 86115% 

100.00000% 
5 59528% 
16.16173% 

0 00000% 
3 05171% 

43.95131% 
0 00000% 
26.98508% 
80.16218% 

0 00000% 
0.38210% 
0 01183% 
0 00000% 
5 01537% 
0 03204% 

Cone, in ng/L : ug/g 
19.35 
2.67 
0.75 

123.71 
231.59 

4.13 
128.71 
218.67 
2.16 

22.77 
364.42 
349.54 

19 35 
72 38 
1.42 

126.71 
710.83 

4.23 
106.33 

18331660 50 
3582.63 

0.000 
14.316 
0.004 
14.320 

0.00 
40 69 
0.01 

93.14 
843.32 
40.70 

%HgO 
20 78% 
15 25% 
0.00% 

Q > ^ E n A i 
0 . 5 - ( z , - F Z 3 ) 

Q" Bulk exchanqe flow 113^1 

Equations f of Total Mercivy Concentratrons of gn^n species (i.e., total HgD: sorbed -i- dissolved) 

y _ 2 m L = j + Q C „^Akw , , - v \ q , ,,,^'^w -V -\-lcw, , . - F I - C " , - F [ - 0 - p ' - h i ' ,„^-V -kw ,-V - y , - r - ' • 4 . '^sB'fbiqH^ • 4 . 1 ' ^HgO.r + y • ^Sgl),? 

dq 
'.-^=î H,u-^Q.f..H,u4k '̂̂ M<,,4'̂ :,..̂ ^^^^^^ 

dt 

'i(Z. 
" dt 

- = iTJ /=Hg+fl .C,^=J/S+[K</a- t ' J -Cff j ; j+ | -a , re ' -*" ;=/ t f . f fEl ' . -*%».»-^ ; -*" i , , r - I 'w-H*. ,=^^^ 

Rj-r^AA^.)-f:'i,< 

A r* 

^ . • ^ ^ + ( v . + v j . / - . A . 

y.^^f^=Ai^,,iL-K]<^H,m+[-s-^'^^.«.^K-k^.rK->^--''p..,,,^^^^^^ 

dC^t. 
~ l^in/og'HsO '^VsA ' f j ^ s f '^'^'S ' f i i ^gO} ' A , \ -(^.+n)-/w'Hp.-A..-^ C+K.-f '^-^zz + l* 

11+ kx • f.t^.n+ '\B • f : ,L} <]• cLu+ H.M f. J- C + H\A^)-f::Lu^-H.^+i^h.J-K. -H. 

Jb ia j •A. . . lC i , , \kb_ ' J^rd M. •A. . . -{kb, . I - * * . , 

Q' = 
E^.A. 

Q .5 -{z^+z , ) 
E^ =0.0142-Z'^^ -365d/yr where Z is mean total depth (i.e . z1 + z2) 

from Mortimer, cited in Schnoor, 1996, pq 57. 
for rrvers, this will be different (see Schnoor) 

Matrix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HgO 2 T 
C Hqn 2 T 
C MeHq 2 T 
C HgO sed 
C Hqll 1 sed 
C MeHg 1 sed 

A-x=b 

C HqO 1 T 
1 

-1.90E+08 
1.12E+0e 
0 OOE+00 

3.018E*06 
O.OOOE-i-00 
O.OOOE-i-00 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C Hqll 1 T 
2 

4.54E*07 
-6.02 E+07 
4.94E-02 

0 OOOE+00 
1.134E+07 
0 OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39E+06 
2.88 E-02 

-9.84E+06 
O.OOOE+00 
O.OOOE+00 
3.626 E+06 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

3.02 E+06 
O.OOE+00 
O.OOE+00 
-2.31 E+07 
1.99 E+07 
O.OOE+00 
2.12 E+05 
O.OOE+00 
O.OOE+00 

C Hqll 2 T 
5 

O.OOE+00 
3.02 E+06 
O.OOE+00 
4.06 E+06 
-1.15 E+08 
5.24E-01 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHg 2 T 
6 

O.OOE+00 
0 OOE+00 
3.02E+06 
2.43E+05 
5.24 E-01 

-4.88 E+06 
0 OOE+00 
0 OOE+00 
1.62E+06 

: HqO 1 se 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
2.55 E+05 
O.OOE+00 
O.OOE+00 
-2.55 E+05 
I.OOE+OO 
O.OOE+00 

:: Hqll 1 sei 
8 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
4.29E+03 
O.OOE+00 
O.OOE+00 
I.OOE+OO 
4.82E-01 

G T sed 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
4.40 E+03 
0 OOE+00 
I.OOE+OO 
-4.40E+03 

Matrix 
b 

-3.99E-01 
-4.13E+01 
-9.97E-01 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
1.83E+01 
O.OOE+00 

18.33535 g/m3 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HgO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 
Matrix 

1 935E-05 
7 238E-05 
1.415E-06 
1.287E-04 
7.108E-04 
4 2e3E-06 
1.068E-04 

1.833E+01 
3 583E-03 

Inveited Matnx 

-9.57E-09 
-1.79E-08 
-1.97E-16 

-1.624E-09 
-2.044E-09 
-3.476E-16 
-1.35E-09 
1.35E-09 
1.97E-14 

-7.26E-09 
-3,03 E-08 
-3.86E-16 

-1.533 E-09 
-3.245 E-09 
-7.619E-16 
-1.27 E-09 
1.27 E-09 
-1.41 E-13 

-3.53 E-09 
-6.51 E-09 
-1.54 E-07 

-2.047E-05 
1.352E-09 
-1.715E-07 
-1.70 E-09 
6.31 E-05 
-6.31 E-05 

-1.47 E-09 
-3.15 E-09 
1.96E-15 
-4.53 E-08 
-8.12 E-09 
6.42E-15 
-3.76 E-08 
3.76E-08 
6.48E-12 

2.42E-10 
9.04F 
5.891-
1.641-
9.0,5F 
1.911-
1.36t 

10 
16 
1)9 
09 
l.'i 
119 

1.36 E-09 
5,53E-13 

-3.26E-09 
-5.82E-09 
-1.43E-07 
-4.48E-09 
5.02E-09 
-4.65E-07 
-3.72E-09 
1.71 E-04 
-1.71E-04 

-1.47 E-09 
-3.13 E-09 
2.72E-13 
-4.53 E-08 
-7.97 E-09 
8.86E-13 
-3.96 E-06 
3.96E-06 
7.59E-10 

1.04 E-06 
3.88 E-06 
6.88 E-08 
7.02 E-06 
3.88 E-05 
2.24 E-07 
5.82 E-06 
I.OOE+OO 
1.92 E-04 

-3.02E-09 
-4.94E-09 
-1.43E-07 
-2.89E-09 
1,38E-0e 
-4.65E-07 
-2.40E-09 
3.98 E-04 
-3.98E-04 

x=b/A 

1.94 E-05 
7.24 E-05 
1.42 E-06 
0.000129 
0.000711 
4.28 E-06 
0.000107 
13.33166 
0.003533 

g ^ g ~ 
g sed 

"-sal 

Z ' j w r a W s O - ^ w ) g sed 
cm sed 

~ g H g ' 
n? bulk 

3 

m 
nr' bulk m J 

Tab: Water Body C sed J i g Page 1 of 2 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

f zoo HgO w 1 zooplankton partculate phase fraction of HgO n water coiumn, layer 1 
f_zoo_Hgll_w_l zooplankton partculate phase fraction of Hgll in water column, layer 1 
f zoo MeHg w 1 zooplankton particulate ohase fraclion of MaHq in water column, layer 1 
f zoo HgO w 2 zooplankton partculate phasefraclionof HgC m water column, tayer2 
f_zoo_Hgll_w_2 zooplankton particulate phase IracUon ol Hgll in water colmin, layer 2 
f zoo MeHg w 2 zooplankton partculate phasefractionof MeHq m water column, la¥ei2 

f_phvto HgO *r 1 phytoplankton particulate phase traction of HqO m walei column, layei 1 
f phyto Hgll w I phytoplankton particulate phase traction of Hqll m watei cokmn. layei 1 
( phyto MeHg * 1 phytoplankton particulate phase traction of MeHg m watei column, layei I 
(_phytD_H90 *_2 pliytoplankton particulate phase traction ot HgO n watei column, layei 2 
1 phylo Hgll w 2 phytoplanktonparticUatephasetraCionot Hqll in watei cohinn, layer2 
I phyto MeHg w 2 pfiytoplanktonparticulalephasetraction of MeHq n watei colimn, layei2 

f oiq HqO w 1 orqanic particulate i ^ s e fraction of HoO in watei column, layei 1 
f oiq Hqll w 1 organic particulate pfiase fraction of Hgll in water column, layer 1 
f.oig MeHg w 1 organic particulate phase fradior of MeHq in watei column, layei 1 
f oig HqO w 2 orqanic particulate phase fracton of HQO in water column, layH 2 
f oig Hqll w 2 organic particulatephasefraction of Hgllinwaler colimn. Iayer2 
f _oig MeHg_w_2 organic particulate phase fraction of MeHq in water ci^umn, layer 2 

0 00000% 
10.10022% 
22.B7564% 
D.0O0CO% 
D.00000% 
D.00000% 

0 00000% 
80 80579% 
22 87564% 
0.00000% 
0 00000% 
0 00000% 

0 00000% 
5 03141% 
1 42443% 
0 00000% 
62.40427% 
3.64405% 

f_aq HgO sed 
f aq Hgll sed 
f aq MeHg aed 

f sed HgO sed 
f sed Hgll sed 
f_sed_MeHg_sed 

L T,HgO 
L_T,Hgll 
L T.MeHq 

Rate Constants 
kw V.HqO 
kw v.Hgll 
kw_v,Meh(g 
kw oxid I 
kw oxid 2 
kw_red_l 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodegrad_l 
kw photodeqrad 2 
kw mer 
kb oxid 
kb red 
kb methy 
kb demeth 
kb mer 

agueous phase fraction of HgO in sediments 
agueous phase fraction of Hqll in sediments 
agueous phase fraction of MeHq in sediments 

particulate phase fiaciton of HgO rn sediments 
particulate phase fraction of Hgll in sediments 
partculate pfiase fracton of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load. MeHg 

water cohmn volalilizatnn kas rate constant, HgO 
water cokmn volatilization kjss rate constant, Hqll 
water cohmn volaDlizaton kjss rate constant. MeHg 
water cohmn ondalnn rate constant 
water cohmn oxklatkHi rate constant 
water cohjmn reduction rate constant, layer 2 
water cohflnn reduction rate constant, layer 2 
water column methylation rate constant, laver 1 
water column methylation rate constant, layer 2 
water column d^nethvlation rate constant, layer 1 
water column demethylation rate constant, layer 2 
water ci^umn photoreduction rate tor layei 1 
water ci^umn photoreduction rate tor laver 2 
water column mer cleavage demethylation rate constant 
benthic oxidation rate constant 
benthic reduction rate constant 
benthic methylation rate constant 
benthic demethylation rate constant 
benthic mer cleavage demethylation rale constant 

pervr 
pervt 
peryr 
peryr 
peryr 
peryr 
por i r 
perw 
perjr 
pervr 
pervr 
pervr 
pervr 
pervr 
parvr 
peryr 
peryr 
peryr 
peryr 

100.00000% 
0.00099% 
0.05006% 

0.00000% 
99.99901% 
99.94994% 

3.99E-01 
2.17E*01 
T.43E-01 

38636 
OOD 
1JBI 

610,22 
525.G0 
246.95 
1 0 7 ^ 
aaa 
ojn 
Oin 
OJBD 
13.03 
&43 

am 
QJ» 
(LOO 
0.00 
0.00 
0.00 

g sed Pf.rJl-«) 

abiolic selttinq velocitv 
bkrtic settlinq velocity 
resuspension velocilv 
phytoplankton mortality rate 
mnerakzation rate 
buiial late 

pore water diffusive volume, HqO 
pore water diffusive volume, Hqll 
pore water diffusive volume, MeHd 
pore water diffusion coefTicientHqO 
pore water diffusion coe^icienL Hqll 
pore water diffusion coe^icient MeHg 
Sedrnent Particle Density 
sediment porosity 
sediment layer,char mixni length 
Volume of Sediment 

Effective Partition Coefficients for each Hq species and layer 
K eff HqO 1 Effective K for HqO in layer 1 
K eff Hqll 1 Effective K for HqO in layer 2 
K eff MeHq 1 Effective K for Hqll in layer 1 
K eff HqO 2 Effective K for Hqll in layer 2 
K eff Hgll 2 Effective K for MeHq in layer 1 
K eff MeHq 2 Effective K for MeHq in layer 2 

k mort 
V mi-
v_hur 

R sw 
R sw 
R sw 
E sw 
E sw 
E sw 
rtn s 
e ser 
7 ser 
V sed 

TSS 

HgO 
Hgll 
MeHg 
HgD 
Hgll 
MeKg 

TSSt2 

m/yr 
m/yi 
m/yi 
peryr 
peryr 
m/yr 

fiiirvr 
ntsyr 
t B i m 

aOfsei: 

mUsBK 
g/cm3 

on3(cm3 

m3 

mgn. 
rngfl-

Uka 
Lftg 
L&q 
Uka 
Ukg 

4792.626412 
73 

0.003700006 
10.96 
0.01 

0.007620015 

2.I2E«05 
2.I2E«05 
2.02E*O5 
64IE-10 
641E-10 
6.1IE-10 
2 6^ *00 

0.83 S I 
0.03 

1135143 

1:65 
0.21 

o.ooEioa 
1.59E+07 
5.d3E+D6 
O.OOE+Oa 
9.76E+06 
1.80E+0e 

^4.. 

{Si ,J-'Lu , + Si^Ci,̂  

sL^+si 
CL 

+su>„cu.,^,+si,c>. 
,+su,„+si„ 

+ f̂ DOC., 

J ic - c .) 
TSS 

Tab: Water Body C sed Hg Page 2 of 2 
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Water Body Mercury Concentrations 
Symbol 
C HqO 1 Aq 
C Hqll 1 Aq 
C MeHg 1 Aq 
C HqG 2 Aq 
C Hqll 2 Aq 
C MeHq 2 Aq 
C HqG pore 
C Hqll Bore 
CMeHgpore 

C HqT 1 filtered 
C HgT 2 nitered 
C HqT Sed filleted 

C HgG 1 T 
C HqN 1 T 
C MeHg 1 T 
C HqG 2 T 
C Hqll 2 T 
C MeHg 2 T 
C HqG sefl 
C Hqll 1 sed 
C MeHg 1 sed 

C HgG sed. wet 
C Hgll 1 sed. wel 
C MeHg 1 sed. wet 
C HgT sed,wet 

C HgG sefl, dry weight 

Parameter Equation 

C Hgll 1 sed. dry wek]ht 
C MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
C H g T S e d , dry weigtil 

La^ r 1 
Layer 2 
Sedments 

0' 
Qin 
Oout 
Aw 
E 
V 1 
V 2 
Z1 
z2 

f ag HgG w 1 
f ag_Hgll w 1 
f ag MeHg w 1 
f ag HgG w 2 
f ag_Hgll w 2 
f ag MeHg w 2 

f DOC HgO w 1 
f DOC HqO w 2 
f DOC Hqll w 1 
f DOC Hgll w 2 
f DOC MeHq w 1 
f DOC MeHq w 2 

(%Me MeHg T/Hg T) 

Bulk Exctiange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rate 
Volumeof l_a>er 1 Aw'z 1 
Volumeof Laver2 Aw*z 2 
depBi of first water layer 
depffi of second water layer 

Units 
q/m3 
q/m3 
g/m3 
qftn3 
qlm3 
gftn3 
qf tn3 

qftna 
gftna 

qf tn3 
g f tn3 

g l m 3 

g l m 3 

q f tn3 

q f tn3 
gftn3 
qf tn3 

q f tn3 
g f tn3 

q / m 3 

g f tn3 

g'g 
fiig 
ai3 
(fg 

g'g 
m 
Qig 

qlm3 
qlm3 
g'g 

%MeHq 
3.45% 
a89% 
0.03%, 

m3'¥r 
m3/¥r 
m3/yr 

IT12 

m2/¥r 

m3 
m3 
m 
m 

agueous ptiase fraction of HqO in water column, layer 1 
aqueous ptiase fraction of Hqll in water column, ayer 1 

aqueous ptiase fraction of MeHq in water column, layH' 1 
agueous ptiase fraction of HqO in water column, layer 2 
agueous ptiase fraction of Hqll in water column. ayer 2 

agueous ptiase fraction of MeHg in water column, layer 2 

DOC complexefl fraction of HgO in water column 
DOC complexefl fraciion of Hgll in water column 

layer 1 

layer 1 

DOC complexefl fraction of MeHq in water column, layer 1 
DOC complexefl fraction ol HgO in water column 
DOC complexefl fraction of Hgll in water column 

layer 2 

layer 2 

DOC complexefl tracBon of (uleHq in water column, layer 2 

V a l u e 

1.2SE-G6 

1.77E-G7 
1.14E-G7 

B.48E-GB 

1.1BE-G5 
3.62E-G7 

B.4BE-G6 

1.G9E-G5 
1.44E-G7 

1.55E-GB 
1.B4E-G5 

1.75E-G5 

1.2BE-GB 

4.81 E-GB 

2.17E-G7 
B.48E-GB 

3.5BE-G5 

3.76E-G7 
5.3BE-GB 

9.15E-G1 

2.39E-G4 

2 .03E-12 

7 . U E - G 7 
2.B6E-10 

7 . U E - G 7 

1.19E-11 

2.G3E-G6 

5.29E-10 

B.29E-GB 

4.25E-G5 
2.G3E-GB 

%Hql l 
7 6 . 5 5 % 

8 3 . 8 4 % 

9 9 . 9 7 % 

3.017,619 

3,474,314 
3,474,314 

378.381 

2 
183.741 

37,838 

0 
0 

100 0 0 0 0 0 % 
0 .63278% 

8 .86115% 

100 0 0 0 0 0 % 
5 .59528% 

18 .18173% 

0 .00000% 

3 . 0 5 1 7 1 % 

4 3 . 9 5 1 3 1 % 
0 .00000% 

2 6 . 9 8 5 0 8 % 

8 0 . 1 8 2 1 8 % 

C o n e , i n n g / L : 

1.26 

0.18 
0.11 

6.48 

11.60 
0.36 

6.48 

10.91 
0.14 

1.55 
18.44 

17.54 

1.26 

4.81 

0.22 
6.48 

35 .59 

0.38 
5.38 

914,501.16 

238 .53 

0.00 

0.71 
0.00 

0.71 

0.00 

2.03 

0.00 

6.29 

42 .45 
2.03 

% HqO 
2 0 . 0 0 % 

15.27% 

0 .00% 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

J /-ll' 

dt 

Q' = 
E,.A. 

0.5-(z,+zj 
Q' Bul l ! exct ianqe f low IL3/T1 

Eguat ions for Tota l Mercury Concs i t r aUons of g iven spec ies ( l e . , total HgD: so t t i e i l - r dissolvefl) 

< ^ ^ , 

" dt 
-=AH.e--yici,A^\.;y.+H>~ .̂r,A<uH,̂ ^^^^ /::. 

-+(i'.+^j'/;: 

v^.^-^=4k^.,,,y^].r,^,4w,,^,^y}r^^^^ KJ4^+k.+^-.)-f::LuK 

y -̂̂ ^7f̂ =+[î .̂mV^ci,m+[-e-i'-̂ d...̂ K-k .̂,y,-kw -̂,.,.,.,-̂ ^ 

rfc^ 
~ l*i>./o,isO + r i . i ' faiiaHgU +^'iE ' fbui.Hsol'-^'ii'^llsO + • faJ.HsO • A . '^K, c'l + [kKd•ŷ •ct,A>^K„•K •̂cl 

dl 
-R.. n: -k+v.yf-'-A-H.^+i'U-v.. ^ P i „+[M,../iUcL: 

dC': 
' - [^.-wfaqUeHg + V'iJ • /ol'raMfHs +^'.-S ' /ilKMsHj^ A.\' '~M!Hg + ['̂ ''mslk ' Kedl ' ^Hsll'^ -(I'.+l'J-/.; •A...-{kb, -kb... 

Q' = 
E,-,A, 

0.5- z. 
E_̂  = 0.0142 •Z'^^-365£//>'r wt iere Z is m e a n total dep lh (i.e., z 1 + z 2 j 

f r o m Mort imer, citeO inSc t inoor , 1996. p g . 57 

for r i \« rs , t t i i s wi l l be flifferent (see Sc t inoor ) 

Ma t r i x A 

G HgO 1 T 

C Hgl l 1 T 

C KfcHg 1 T 
C HgO 2 T 

C Hgl l 2 T 

C MeHg 2 T 
C HgO s e d 

C Hgl l 1 s e d 

C M e H g 1 s e d 

C HgO 1 T 

1 
-1.SOE4-0B 

1.12EM)8 

O.OOE+OO 
3.01SE-f0e 

O.OOOE+OO 

O.OOOE+OO 
O.OOE+00 

O.OOE+00 

O.OOE+dO 

C Hg l l 1 T 

2 
4 .54E+07 

-e.02E4-07 

4 .94E-02 
O.OOOE+OO 

1.134E«i7 
O.OOOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 

C MeHg 1 T 
3 

2.39 EH)6 
2.8 S E-02 
-9.S4E4-0E 
O.OOOE+OO 
O.OOOE+OO 
3.E2eE4-06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HgO 2 T 
4 

3.02E4-0E 
O.OOE+OO 
O.OOE+00 
-2.31 E+07 
1.99E+07 
O.OOE+00 
2.12E+0S 
O.OOE+00 
O.OOE+00 

C Hgll 2 T 
5 

0 OOE+00 
3.02 E+oe 
0 OOE+00 
4.0 E E+oe 
-1.15E+08 
5.24E-01 
0 OOE+00 
0 OOE+00 
O.OOE+OO 

C MeHg 2 T 
E 

O.OOE+00 
O.OOE+00 
3.02 E+06 
2.43 E+05 
5.24E-01 

-4.BeE+0E 
O.OOE+OO 
O.OOE+OO 
1.62E+«e 

: HgO 1 sei 
7 

0 OOE+00 
O.OOE+OO 

0 OOE+00 
2.SSE+05 

0 OOE+00 

0 OOE+00 
•2.55E+05 

I.OOE+OO 

O.OOE+OO 

C Hgl l 1 s e d 

S 
O.OOE+00 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 

4.29 E H ) 3 

O.OOE+00 
O.OOE+00 

1.00 E+OO 

4.92 E-01 

C M e H g 1 s e d 

9 
O.OOE+00 

O.OOE+00 

O.OOE+00 
O.OOE+00 

O.OOE+00 

4 .40E+03 
O.OOE+00 

I.OOE+OO 

- 4 4 0 E+03 

M a t r i x 

b 
-3.99 E-01 

-4 .13E+01 

-9 .97E-01 
0 OOE+00 

O.OOE+OO 

0 OOE+00 
0 00E+OO 

9.15E-01 

0 OOE+00 

C HgO 1 T 

C Hg l l 1 T 

C M e H g 1 T 
C HgO 2 T 

C Hg l l 2 T 

C r^Hg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

Solution 

1 258E-06 
4.814E-06 
2.168E-07 
6.484E-06 
3 559E-05 
3.762E-07 
5.382E-06 
9.145E-01 
2.385E-04 

Inveited Matrix 

-9.57 E-09 
-1.79 E-09 
-1.97 E-1 e 

-1.624E-09 
-2.044E-09 
-3.47EE-1E 
-1.35E-09 
1.3SE-09 
1.97 E-14 

-7.26E-09 
-3.03 E-08 
-3.seE-ie 
-1.S33E-09 
-3.245E-09 
-7.E19E-ie 
-1.27 E-09 
1.27 E-09 
-1.41 E-13 

-3.53 E-09 
-E.51 E-09 
-1.54E-07 

-2.047E-09 
1.352 E-09 
-1.715E-07 
-1.70 E-09 
6.31 E-05 
-E.31E-05 

-1.47E-09 
-3.15E-09 
1.9EE-15 
-4.53E-09 
-8.12E-09 
E 42 E-15 
-3.7eE-08 
3.7EE-08 
648 E-12 

-2 42 E-10 
-9.04E-10 
-5.89 E-16 
-1.e4E-09 
-9.05 E-09 
-1.91 E-15 
-1.3 6 E-09 
1.36E-09 
-5.53 E-13 

-3.26E-09 
-5.82E-09 
-1.43E-07 
-4.4fiE-09 
5.02 E-09 
-4.65E-07 
-3.72E-09 
1.71 E-04 
-1.71 E-04 

-1.47E-09 
-3.13E-09 
2.72 E-13 
-4.53 E-09 
-7.97 E-09 
8.86E-13 
-3.9eE-oe 
3.96E-06 

7.59 E-10 

1.04E-0e 

3.e9E-oe 
e.S9E-09 
7.02E-0e 

3.S8E-05 

2.24E-07 
5.82 E-Oe 

I.OOE+OO 

1.92E-04 

-3.02E-D9 

-4.94E-09 

-1.43E-07 
-2.89E-D9 

1.38 E-08 

-4.65E-07 
-2.40E-09 

3.98 E-04 

-3.98E-04 

x=tyA 

1.3 E-06 

4.8 E-06 

2.2 E-07 
6.5 E-06 

3.6 E-05 

3.8 E-07 
5.4 E-06 

0.9145 

0.00024 

T a r g e t C sed, wel 0 .914745069 g/q 

Tab: Target C s e d H g Page 1 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

f_abio_Hg0_w_1 
f abio Hgll w 1 
f abio MeHq w 1 
f_abio_Hg0_w_2 
f abio Hqll w 2 
f abio MeHq w 2 

f zoo HqO w 1 
f zoo Hqll w 1 
f z o o M e H g w l 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_MeHg_w_2 

f phyto HgO w 1 
f_pbyto_Hgll_w_1 
f phyto MeHq w 1 
f phyto HgO w 2 
f_phyto_Hgll_w_2 
f phyto PjIeHq w 2 

f o r g H g O w l 
f org Hgll w 1 
f org MeHq w 1 
f o r g HgOw 2 
f org Hgll w 2 
f org MeHq w 2 

f ag HgO sefl 
f_aq_Hgll_sefl 
f ag MeHg sefl 

f se f l HgO sed 
f sefl Hgll sed 
f sefl MeHq sea 

L T.HqO 
L T.HqII 
L_T.MeHg 

Rate Constants 
kwv.HgO 
kw v.Hgll 
kw V.MeHg 
k w o n d l 
kw oad 2 
kw red 1 
kw red_2 
kw metti 1 
kw metti 2 
kw demetii_l 
kw demetii 2 
kw ptiotodeqrafl 1 
kw_ptiotodegrafl_2 
kw mer 
kb oxKl 
kb_red 
kb meltiy 
kb demetl! 
kb mer 

abtotic particulate ptiase fraclion of HgO in wafer coiumn, layer 1 
abtotic particulate ptiase fraction of Hgll in wafer column, layer 1 
abiotic particulate ptiase fraction of fvleHq in wafer column, layer 1 
at>iotic particulate ptiase fraction of HqO in wafer column, layer 2 
abiotic particulate ptiase tiaction of Hgll in wafer coiumn, layer 2 
abiotic particulate ptiase fraction of fvleHq in water column, layer 2 

zooplankton particulate ptiase fraction of HqO in walei column, layei 1 
zooplanliton particulate ptiase fraction of Hqll in water column, layer 1 
zooplanliton particulate ptiase fraclran of MeHq In water column, layei 1 
zooplankton particulate ptiase fractran of HgO In water column, layer 2 
zooplankton particulate ptiase fraction of Hqll in water column, layer 2 
zooplankton particulate ptiase fraction of MeHq in water column, layei 2 

phytoplankton particulate phase fraction of HqO in wafer column, layer 1 
phytoplankton particulate phase fraction of Hqll in wafer column, layer 1 
phytoplankton particulate phase fiaction of MeHg in wafer column, layer 1 
phytoplankton particulate phase fraction of HqO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate pliase fraction of HqO in water column, layer 1 
raganlc particulate pliase fraction of Hgll in water column, layer 1 
organic particulate ptiase fraction of MeHg in wafer column, layer 1 
organic particulate ptiase fraction of HgO in wafer column, layer 2 
organic particuiate ptiase fraction of Hgll in wafer column, iayer 2 
organic particulate phase fraction of MeHg in water column, layer 2 

agueous ptiase fractran of HgO in sediments 
agueous ptiase fractran of Hgll in sediments 
agueous ptiase fractran of MeHg in sediments 

partculate phase fraction of HgO ir sefliments 
particulate phase fraction of Hgll in sefliments 
particulate phase fiaction of MeHg in sefliments 

Total Load, HgO 
Total Load, Hgll 
Total Load. MeHg 

water column volaeiizafion loss rate c 
water column volatilization loss rale c 
water column volablizafion loss rate c 
water column OMflatkin rate constant 
water column OMflatkm rate constant 
water column lefludran late constant 
water column lefludran late constant 
water column mettiylation rate constr 
water column methylation rate constr 
water column demelhylatton rate C M I 
water column demelhylatton rate con 
water cdumn phoforeflucfton rale for 
water cdumn phoforeflucfton rale for 
water column mer cleavage demet f i 
Benlhic oxMalion rate constant 
Benlhic reduction rate constant 
Benlhic meltiylaton rale constant 
benthic demethylation rate constant 
iienfhic iner cleavage demethytation 

g'yr 

9 ^ 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.00000% 
0.38210% 
0.01183% 
0.00000% 
5.01537% 
0.03204% 

0.00000% 
10.10022% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
80.80179% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
5.03141% 
1.42443% 
0.00000% 

62.40427% 
3.64405% 

100 00000% 
0.00099% 
0.05006% 

0.00000% 
99.99901% 
99.94994% 

3.99E-01 
2.17E+01 
7.43E-01 

388.36 
0.00 
1.87 

610.22 
525.60 
246.95 
107.40 
0.00 
O.DO 
O.DO 
0.00 
13.03 
6.43 
O.DO 
O.DO 
ODD 
O.DO 
O.DO 
O.DO 

*"diy 
g sed 

" " a d 

Pp^^clsV--^^) g sed 

cm' sed 

' g H g ' 

rr? bulk 

" m' " 

m' bulk m 

y_sA 
y SB 
y rs 
k mort 
y min 
y bur 

R sw HgO 
R sw Hgll 
R s w M e H g 
E sw HgO 
E sw Hgll 
E s w M e H g 
rtio s 
e_sefl 
zse f l 
V sefl 

TSS_1 
TSS+2 

abiotic settling velocity 
Biotic settling \«lodly 
resuspension velocity 
phytoplankton mortality rate 
mineralization rate 
Burial rate 

pore water flitHisn^ volume, HgO 
pore water fliffusn« volume, Hgll 
pore water fliffusi\« volume, liteHg 
pore water fliffusion coefficient.HgO 
pore water fliffusion coefficient Hgll 
pore water fliffusion coefficient. MeHc 
Sediment Particle Density 
sefliment porosity 
sefliment layer.char mixing length 
Volume of Sediment Aw"z sed 

rmyr 
m/vr 
mV 

peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.003700005 
10.95 

0.01 
0.007620015 

2.12E+05 
2.12E+05 
2.02E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 

2.65 
0.83 
0 03 

11351.43 

1 65 
0.21 

Effecfive Parlitton GoeffKients for each Hg species and layer 
K_eff_HgO_1 
K eff Hgll 1 
K eff MeHg 1 
K_eff_HgO_2 
K eff Hgll 2 
K eff MeHg 2 

Effective Kfor HgO in layer 1 
Effective Kfor Hgll in iayer 1 
Effective Kfor MeHg In layer 1 
Effective KforHgO in layer2 
Effective Kfor Hgll in layer 2 
Effective K for MeHg in layer 2 

Ukg 
UKg 
l A g 

L*q 

O.OOE+OO 
1.59E+07 
5.43E+05 
O.OOE+00 
9.76E+06 
1.80E+05 

^^,-

(5„ t̂„C„. + si,fi,^,, + s'^,^i^^ + si,ci, 

sLo+^i,s+sii„,^+s'^o 
^ d i i s j + ^ D O C J 

,.) ic' - a 1 
TSS 

^f iband . i 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^Dep, i "*" ^ R I J ^ R W J ~^^RR, i ~ ^ ^ R U J ^ R J ~ ^ ^ E J ~^^LHffJ 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L 'Dep.i 1̂  dry.i A././)«^. 
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

W e f and t5ry Oepos i l i on 
D_dry,Hg0 Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

Z), = C , . . . . . - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.1578 

0 

0.15 

l&^fl 

User 
User 
User 

User 
User 
User 

1.5% wet 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

^RI,i ~ Y^drvJ '^^wet,i • ^ C J ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^IiW,i - V^drvJ ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RRJ ~ V^dry,i "*" ^we t . y i CR • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^RUJ ~ V^dryJ "*" ^wel,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

"Soil Erosion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U , i "*" ^ C W , i 

V . 

Value 
0.00 
13.47 
0.62 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Value 
0.40 
0.67 
0.00 
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Gaseous Diffusion Loading 
Symbol Parameter 
LDiff.HgO Gaseous Diffusion Loafling, HgO 
LDiff.Hgll Gaseous Diffuaon Loafling, Hgl! 
L Diff,MeHg Gaseous Difluaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symbol 
K v,HgO,T 
K V.Hgll.T 
K V.MeHg.T 
Ttieta 
H,HgO 
H.Hqll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, ad| for T 
overall transfer rate, Hgll, adj forT 
overall transfer rate, luieHg, adj for T 
T correction factor 
Henry's Law Constant, HgO 
Henry's Law Constant, Hgll 
Henry's Law Constant, MeHg 
Universal Gas Constant 
water tiofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate, HgO 
K v.Hgll overall transfer rate, Hgll 
Kv.MeHg overall transfer rate, luIeHg 
KL.HgO liguid ptiase transfer coefficient, HgO 
KL.Hgl l llguld ptiase transfer coefficient, Hgl I 
KL.MeHg liguid ptiase transfer coefficient, MeHg 
K G , HgO gas ptiase transfer coefficient, HgO 
K G, Hgll gas ptiase transfer coeff cient, Hgll 
K G . MeHg gas ptiase transfer coefficient. MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Units 
g'yr 
g'yr 
g/yr 

ug/ni3 
uq/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
attn-m3/mole 

atm-m3/mole-K 
Kelvin 

Value 
3 99E-01 
6 73E-01 
6.15E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69 E-02 
1.03E+01 

1026 
7 10E-03 
7.10E-10 
4 70E-07 
8.21 E-05 
302.54 

Equation 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70 E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M U Morel. 1994. The tiiogeochemical cycling of elemenlal mercury: Anttiropogenic Influences Geoctiimica et Cosmoctiimica AcL 58(15): 3191-191 £ 
states ttiat the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc_w,HgO 
Sc_w,Hgll 
Sc W.MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
liguid phase transfer coefficient, Hgl I 
liguid phase transfer coefficient,MeHg 
Schmidt number for water, HgO 
SWimidt number for water, Hgll 
Schmidt number for water, MeHg 
Temperature of reference water (T=20) 
viscosity of water 

m/yr 
m/yr 
m/yr 

--
_ C 

g/cm-s 

1.89E+02 
1.89E+02 
1.83E-^02 
2.98E+03 
2.98E+03 
3.12E+03 

20 
0.019049 

Calculated for T = 20 C (293.15 K) 

5b „ ; = 

i°g (-".)= 

M>v 

Pw-D^,, 

1301 

998.333 4-8.155(7;,-20)-f 0.00585(7;-20)' 
-3.0233 

Gas transfer coefficient, K_G,i 
Symbol 
K G. HgO 
K G. Hgll 
K G. MeHg 
Sc a, HgO 
Sc a,Hgll 
Sc_a,MeHg 

Parameter 
gas phase transfer coefficient, HgO 
gas phase transfer coefficient, Hgll 
gas phase transfer coefficient, MeHg 
Schmidt number for air, HgO 
Schmidt number for air, Hgll 
Schmidt numt>er for air, MeHg 

Parameters usefl in calculations of transfet coefficients 
u 
Cfl 
W 
pa 
pw 
k 
A3 
va 
Ta 

shear velocity 
flraq coefficient 
wind velocity, 10 m abovewalersurface 
flensityot air 
flensity of water 
von Karman's constant 
VISCOUS subl ayer tiiickness 
flynamic viscoaty of air 
air temperature 

Equation 

u=sgrt(Cdl-W 

m/yr 
m/yr 
m/yr 

-— 
-

m/s 

-m/s 
g/cm3 
g/an3 

cm2/sec 
C 

5.94E-1-05 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+(10 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 kg/mS at20 C |ilwevranl1o change wild T, well need formula] 

v„=(l.32-l-0.009»r„)il0-'| 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg(0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

logK 

~ 
13.2 

21.8 

1.34 
-53 

Moles/L 

Moles/L 

Moles/L 

Moles/L 

layer 1 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

layer 1 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

alphas 
layer 2 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

layer 2 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

Sediment 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

Sediment 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Belted Kingfisher 

February 3, 2012 

pH 

[^^^1 = «oC,.,^.. 

1 
^ 0 

1 + ^/r.c Icr 
a^ =K^^c,[Cl J a^ 

^ 2 ~ ^Hg{OH\ 

2 

OH-
2 

^ i ^ ^ I ^ S O ^ [ ^ ^ 4 P-0 

^ 4 ~ ^ I ^ S s'- 7 

OH- 's(f; - ^ ^ H g S s'-] 

7.15 7.15 7.15 

Concentrations 

cr mg/L 
804^" mg/L 

S^" mg/L 

Molecular Weights 

c r amu 

S04^" amu 

S "̂ amu 

layer 1 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

layer 2 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

Sediment 

0.3 

5.0E-03 

1 .OE-09 

35.45 

96.056 

32.06 

Assumption 

c r = Total Chloride 

S04^" = Total Sulfate 

S "̂ = Total Sulfide 
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Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_H90_w_1 
f_aq_HgO_w_2 
f_aq_Hgii_w_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water coiumn, layer 1 
abiotic particulate phase fraction of MeHg in water coiumn, layer 2 

zoopiankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particuiate phase fraction of Hgll in water column, layer 1 
zooplankton particuiate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, iayer 1 
phytopiankton particulate phase fraction of HgO in water column, iayer 2 
phytoplankton particulate phase fraction of Hgll in water column, iayer 1 
phytoplankton particuiate phase fraction of Hgll in water column, iayer 2 

phytopiankton particulate phase fraction of MeHg in water coiumn, layer 1 
phytopiankton particulate phase fraction of MeHg in water coiumn, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particuiate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-iiving (dead) particles. Layer 1 
Concentration of non-iiving (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Belted Kingfisher 

February 3, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100.00000% 
100.00000% 

0.63276% 
5.59528% 
8.86115% 

16.16173% 

0.00000% 
0.00000% 
3.05171% 

26.98508% 
43.95131% 
80.16218% 

0.00000% 
0.00000% 
0.38210% 
5.01537% 
0.01183% 
0.03204% 

0.00000% 
0.00000% 

10.10022% 
0.00000% 

22.87564% 
0.00000% 

0.00000% 
0.00000% 

80.80179% 
0.00000% 

22.87564% 
0.00000% 

0.00000% 
0.00000% 
5.03141% 

62.40427% 
1.42443% 
3.64405% 

100.00000% 
0.00099% 
0.05006% 

0.00000% 
99.99901% 
99.94994% 

1 from 'Solids Balance' 
0.5 

0 
0 

0.08 
0.12 
0.06 
0.09 

52,833.08 
548.69 

16 
16 

J aa.i ' aq,i 1 -1-1 (T^fjT'^^ 9 [ jT"? C 1 f^a? C 1 V^g ^ , p- (̂ I 
I T l U \J^aj)jg, î abio '^^biozoai '^biqzoo'^ ^biophytd '^biqphyto^ ^biodeadi ^biadead'^ ̂ DOQ '^DOc} 

Jabiqi 
K b i t ^ - ^ a b i o ^ ^ 

i T l u \^i,},igi'^abio^^bio_:oqi ' "^bimoo^ '^bio_pkytd' '^binpkytP' '^biojeadi ' '^biadead'^ '^DOQ '"^DO 

= K aq 

JDOQ 
'^DOQ'^DOC'*-^ 

1 4-1 (T hr ' '^ V 4 -^"^ K 4- JT"^ V 4- jf"^ K 4 -V V 
i T i U \iS.^jj-^ ''^abio"^^bio_zoai''^biqzoo'^^bio_phyt0 ''^biqphyto'^ ^bio_deadi ''^biqdead'^ ^DOQ ' "̂ DO 

- 6 JTWJ' 
J zoo A zoo A zoo J aa A 

-6 r w J 

J phyto,i phytoj phyto J acpi 

J oyg,i org,i org J aq,i 

6 sed psed 

J aq,i -̂  l y sed cised i f\—6 , jysed cisea i A 
sed (ibioj abio.i 

sed 1 A—6 
bio dead.i '^ bio dead.i 

• s e d 

/
^sea 1 rsea 

sed J J aqJ 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

iJnits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7.182,936 
15,887 

0 
127,696,640 

2,581,565 
0 

31,924,160 
5,163,130 

0 
127,696,640 

2,581,565 
0 

301,427 
310,000 

assumed to be 0.25' phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Solids Balance 

Sbio_phyto,1 
Sbiozoo.l 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbiodead, 1 
Sbio_dead,2 
Sabio, sed 
S_bio_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
SymboE 
A_w 
A_c 
QJn 
Q_oul 
Sabioin 
Sbiophyto.in 
Sbiozoo.in 
Sbio_phyto,1 
S bio,zoo, 1 
Sbio_phyto,2 
Sbio,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k r n o r t l 
k_mort_2 
v_sA 
v_sB 
v r s 
krnort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surface Area of Water Body 
Surface Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

8.41 E-02 
1.25E-01 
6 23E-02 
B.73E-02 
5.28E+04 
5.49E+02 
5.34E+D4 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^^^^^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
interfacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
burial velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
3.78E-^05 
6.48E+05 
3.47E+06 
3.47E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
0.S3 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

0.485598171 
0.1 

2.335096212 
378381 

3017618.85 
183741 1216 

37838.1 
912 5 

0.007620015 
0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.65 
0.21 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matnx A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
1.82E+09 

0 
0 
0 
0 

S abio,2 
2 

3.02E+06 
-1.82E+09 

0 
0 

1.81E+09 
0 

S bio dead.i 
3 

0 
0 

2.81 E+07 
3.06E+07 

0 
0 

S bio dead,2 
4 

0 
0 

3.02E+06 
-3.06E+07 

0 
2.76E+07 

S a bio, sed 
5 

0 
1400.01159 

0 
0 

^.28E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E 

0 
2.01E 

0 
0 
0 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 
S abio,sed 

S bio dead,sed 

Matrix 
8 41 E-02 
1.25E-01 
6.23E-02 
8.73E-02 
528E+D4 
5.49E+02 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-8.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-04 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-D4 

x=b/A 

0.084069 
0.12479 

0.062268 
0.08734 

52833.08 
548.6925 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R»K»LS»C* 

L^=S,^-A[kg/m'/yr 

S , ,=1 .26 .V-

"o.224 ^^^"^ 1 
tons/acre 

p ' -^12^2 

0.5-(z,-FzJ 

q W 
'^BIO_zoo,1 

c W 
^BlO_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
^^810,2 

q W 
^ABI0 ,2 

deatln/production 

settling fresuspension 

SSED 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"A'^BIO_zoo,in 

State, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distributions. 
Sands should not be included in the distribution, because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distnbutions 

Silt 

Clay 

y '^io_deadl _ , c,w _ y _ J cw 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ A-V • 4 • ' \ ' ^^ 

V 
dS. ised 

• sed i s ed 
sed - ^ s A A v " ^ a b i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, etal, 1985, settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, etal., 1985, range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Kinetic Rate Constants 

{Abater column Abiotic IVIethylation of Hgll => Mel 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgll_w_1 
Laq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

Parameter Equation Units 
abiotic mettiylation in layer 1 per day 
abiotic* methylation in layer 2 per day 
abiotic mettiylation in layer 1 peryr 
abiotic' methylation in layer2 peryr 
aqueous ptiase fraction of Hgll in water column, layer 1 
aqueous ptiase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer2 peryr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00633 
0.05595 
0.03052 
0.26985 
2.69E-07 
1.38E-05 

Notes 

k =k * f 
meth meth,base J i 

Hgn 

if anoxic: k.. = k^ 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. Ttiis is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

fipriimpnt B i O l i q M p t h v l a t i n n n f H n l l = > M P H H 

Symbol 
k_meth_b 
k meth b 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 

1 

Notes 
1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9); 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

fvater column Demetnyiation OT MeHg => Hgiij 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 

k demeth 2 

Parameter Equation Units 
biotic demethylation in layer 1 per day 
biotic demethylation in layer 2 per day 
biotic demethylation in layer 1 peryr 

biotic demethylation in layer 2 peryr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
6.33E-03 
5.60E-02 
3.05E-02 
2.70E-01 
1.56E-07 

1.38E-05 

Notes 

1 

k. = k * 
deffieth ,base 

i . a q fDOC \ 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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^gyim&pt Biotic Demethylation of MeHg => Hj 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

^ ^ 

Units 
per day 
peryr 

^ ^ ^ 

Value 
2.32727E-07 
8.49455E-05 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

Notes 
1 2 

February 3, 2012 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19{9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction ot Hgll (Uiotic): Hgll -•> R g C T ^ H 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg{OH)2 to Hgll, layer 1 
ratio of Hg{0H)2 to Hgll, layer 2 
ratioof Hg{OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

— 
— 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+OO 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg{OH)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg{OH)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degrad^tif i f l iMsyg -> HgO) 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
3.57E-02 
1.76E-02 
1.30E+01 
6.43E+00 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 
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Photo-Reduction (Hgll -> HgO) 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

1 1 
1 1.2 

calculated for comparison to input 

February 3, 2012 

k = k photored _ base E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0.10 
28.25 
0.54 
0.26 
0.11 
0.00 
0.65 
0.26 

236.00 
96.45 

calculated for comparison to input 

^hoto-Oxidation (HgO 
k_photo_UV-B, study 
k_ph otooxi d_base 
k_ph otooxi d_base 
k_oxid 
k_ph otooxi d_a vg_1 
k_p h otooxi d_avg_2 
k_p h otooxi d_avg_1 
k_p h otooxi d_avg_2 

Notes 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the SL Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde etal . , 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

-> Hgll) 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25 +/-0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

perhr 
per hour per uE/m2/s 
per day per E/m2 

per day 
per day 
per day 
peryr 
peryr 

-day 

0.25 
0.21 
58.85 
1.44 
1.67 
1.44 

610.22 
525.60 

k _ photo _hase= 
0.25hr -1 

1.18w£/m'A 
k _ photo _ oxid = k _ photo _ base • UVB 
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iil^^tensil 
Symbol 

Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

Ti UV-B extinction coefficient {layer UV light extinction = f(DOC) 
Ti UV-B extinction coefficient {layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

•Mi i^duct ion (HgQ^|^ l l ) : Photo-Reduction plus Biotic Reductjpo 

Units 
m 
m 

E/m2-day 
E/m2-day 

perm 
perm 
perm 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 
76.66 
76.66 
17.84 

8.81 E+OO 
3.94E-03 
1.30E-18 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

236.00 
96.45 

246.95 
107.40 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

Notes 

February 3, 2012 

— 1 "r . I F 
E = lE,e-'^'dx = 

£/ " , »\-T »\i 

e "' -k.x-) 

- e ' \̂ 

E UV-B 

1 - '2 

= ' { E i 
V — V J 

-^UV-BX A ^ _ dx = 
1 E, Q.UV-B 

k 
p luv-3^1 _ p Vur-s^i 

Tĵ _,= 0.441 y^fDOCl UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
citing Scully, N!\/l, Lean, DRS. Arch, l-lydroblol. Be//?. 1994. 43,135. 

Notes 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

February 3, 2012 

Location 
East 
West 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Date 
2/15/2006 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

Olin Site Specific 1/18/2010 
Application of SERAFM 

Changes 
Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (EBO) was fixed to go to K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 

In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell 03 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007' 

February 3, 2012 

Watershed Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
%wi th Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO I 
Hgll 

MeHg I 

Total Mercury Concentration in 
Contaminated Sediment, dry weight 

Known Mercury in Contaminated Soils 
Cs.HgO 
Cs,Hgl! 

Cs.MeHg 

Required Hazard Index for Sensitive 
Indicator 

Value 
^ r East " ^ ^ 

647,500 
2 .1% 

^ m 53.3% 
^ M 13.3% 
^ M 15.6% 
^ 1 15.7% ^ ^ 

Units 

m2 

Notes 
0 

378,381 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 

7.15 
29.39 
29.39 
19.9 

105.2 

16 
16 
0 J 

Eutrophic 

5.64 E-06 
7.33E-08 

40.7 

1.129080624 
4.13E-03 , 

m2 
m 
m 

yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Epilimnion 

Hypolimnion 

Kd abio 
Hgll • 
MeHg • 

1 7,182,936 
15,887 

Kd bio 
Hgll 
MeHg 

127,696,640 
2,581,565 

Kd DOC 
Hgll 
MeHg 

301,427 
310,000 

PCT ERROR CLEANUP 
MeHg Filterec 
HgT Filtered 
MeHg Unfiltei 96.44 
HgT Unfiltere 

3.02 
-32.97 

185.83 

9.69 

5.64 
0.07332 

63.07894647 
79.56391716 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 
MeHg porewater 
HgT porewater 

]HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

19.35 
2.67 
0.75 

22.77 

19.35 
72.38 
1.42 

93.14 

128.71 
231.59 

4.13 
364.42 

128.71 
710.83 
4.28 

843.82 

128.71 
218.67 

2.16 
349.54 

0.00 
40.69 

0.00795 
40.70 

0.68 
1.49 

3.11 
Kingfisher 

9.69 
^ X 3 J ^ ^ _ 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

• " 0.77 
15.26 

1 " 2.78 
266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-19.35 
-2.67 
0.02 
-7.51 

-19.35 
-72.38 
1.36 

173.09 

-128.71 
-231.59 

-4.13 
-364.42 

-128.71 
-710.83 

-4.28 
-843.82 

-128.71 
-218.67 

-2.16 
-349.54 

0.00 
-40.69 
0.00 
0.00 

-0.68 
-1.49 

Relative 
Error 

-100 
-100 

3.0229168 
-32.96994 

-100 
-100 

96.437458 
185.82535 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-17.26047 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.07 
0.09 
0.63 

0.47 
1.89 
0.16 
2.53 

1.20 
2.08 
0.20 
3.47 

1.20 
6.37 
0.21 
7.77 

1.20 
1.92 
0.06 
3.17 

0.00 
0.19 
0.00 

0.357 

0.080 
0.173 

0.36 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

4.84 
0.67 
0.24 
5.75 

4.84 
18.21 
0.45 
23.50 

30.71 
55.20 
1.11 

87.02 

30.71 
169.43 

1.15 
201.28 

30.709 
52.087 
0.544 

83.340 

0.00 
9.69 
0.00 
9.69 

0.22 
0.48 

1.00 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

Demethylation 

Bioiic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
.16E-07 
.16E-06 
.16E-07 
.16E-08 
.16E-07 
.33 E-07 
0.03 

0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

IHuman and Wildlife Exposure Risk Results 

February 3, 2012 

8,594 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Littte Brown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

fl.64 

1.75 
0.00 
0.00 
1.60 
3.11 

0.10 

0.20 
0.00 
0.00 
0.19 
0.36 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

^ _ f l ^ 7 ^ B 
0.56 
0.00 
0.00 
0.51 
1.00 

^mPB 
0.00 
0.00 
0.00 
0.00 

• _ 0.00 _ ^ 

X 

HI 
3.11 
0.36 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

40.70 
0.36 

14.660 
-4.965 
9.695 

for HI = 

SedHgT vs HI of Most Sensitive IndJctof 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type 'YES or 'NOtof iag whether the hypolimnion is anoxic or not if it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate infiow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/ovenA'ritten by going to the Parameters sheet and updating the number for trophic status fiag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculafions of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear reiafionship between the background condifions and the contaminated condifions. This will most likely cause HI to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" Unction under tools. 

Use "Set Cell" to 038, "to value" to B43, and "By Changing Cell" to H41 

Absolute &ior = Obseived - Predicted 

Relative Error = 
Obseived - Predicted 

Observed 
• 100% 

Site-Specific User Input 
Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Scenario 
Contaminated Uncontaminated 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
0.75 

Sediment 
0.09 

0.14 
0.12 
0.13 
0.68 
1.49 
0.81 
0.14 
0.13 

0.02 
0.01 
0.02 
0.08 
0.17 
0.09 
0.02 
0.02 

Target 

0.240 

0.05 
0.04 
0.04 
0.22 
0.48 
0.26 
0.04 
0.04 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Tola! Dose = Ŷ /̂̂ Diet,̂ ^̂ ,̂ ,̂ .̂ ,̂  • Potential Dosê  + (drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or RfD 

These tabtes present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed ciean-up level condifion. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . . - . . . ,., Drinking 
Body Weight Ingestion Rate 

[kg in wet „ _, . ^ . , „ „ , „ 
weight] [kgwetweight /d ] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _ _. , Percent of 
Percent of Diet Percent of Diet Diet from n^ t f 

f rom Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : L | 3 .̂ 

and Plants Insects Crayfish or ,-. , 
_: Fish 
Frogs 

~ - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 18% 23% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
Diet from 
Trophic 
Level 4 : 

Fish 

-

0% 

10% 

60% 

0% 

0% 

0% 

10% 

0% 

48% 

Percent of 
Diet from 

nonaquatic 
sources 

~ 

0% 

0% 

0% 

100% 

100% 

0% 

50% 

0% 

0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

Nichols,J.,S. Bradbury, J. Swartout 1999. Derivafion of Wildlife Values for Mercury. Journa! of Toxicology and Environmental Health 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 {.74 L/d) and 

100% 

100% 

100% 

100% 

100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

29 

0 

Potenfial Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

63 

0 

0 

0 

0 

30 

0 

g 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

2 

6 

0 

0 

11 

13 

0 

1 

Potenfial 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
v/et 

weight/d 

0 

51 

5 

0 

0 

55 

88 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

15 

120 

0 

0 

0 

85 

0 

11 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weighVd 

63 

67 

131 

0 

0 

96 

187 

37 

14 

TRV 

ug Hg/kg 
wef 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5000 ^ 

HQ (Total 
Dose / TRV) 

0.84 

0.90 

1.75 

0.00 

0.00 

1.60 

3.11 

0.62 

0.00 

RfD 1 
0.01 

0.02 

0.01 

0.01 

0.01 

Part B. 2:325-255. 

11-19 (0.97 L/d). 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic level 4. 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67E+05 

1.80E+05 

9.14E+05 

1.99E+06 

ftl.08E+06 

l l . 8 7 E + 0 5 

• l.74E+05 

75th 

9.20E+06 

gsth 

1.40E+07 

B A F -

ug 

f g 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.014 

0.007 

0.009 

0.004 

0.041 

0.006 

0.010 

0.006 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.36 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

7.31 

0.00 

0.00 

0.00 

0.00 

3.52 

0.00 

0.99 

0.00 

Condition of Site under only atmospheric loadinc 

Potenfial Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
v/eight/d 

0.00 

0.23 

0.74 

0.00 

0.00 

1.26 

1.57 

0.00 

0.09 

Potenfial 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

5.91 

0.54 

0.00 

0.00 

6.42 

10.27 

0.00 

0.22 

Potentia! 
Dose from 

Trophic 
Level 4 

ug Hg/kg 

weight/d 

0.00 

1.72 

14.01 

0.00 

0.00 

0.00 

9.94 

0.00 

1.33 

Total 
Potenfial 

Dose 

ug Hg/kg 
wet 

weight/d 

7 

8 

15 

0 

0 

11 

22 

4 

2 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

>IS6&' 

HQ {Total 
Dose / TRV) 

-

0.10 

0.10 

0.20 

0.00 

0.00 

0.19 

0.36 

0.07 

0.00 

RfD 1 
0.002 

0.002 

0.002 

0.002 

0.002 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potenfial 
Dose from 

Water 

[ng/d/kg] 

0.038 

0.020 

0.024 

0.011 

0.113 

0.017 

0.027 

0.016 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9.27 

0.00 

Potentia _ ^ .̂ , 
Potenfial 

Dose from ,̂  
_ . . Dose from 
Trophic ^ 
Level 2- ^ ' °P^ ' ^ Level ^ . \_Q^Q\ 2" 

Zooplankt g^^ j^^^ 
on 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

20.14 0.00 

0.00 0.64 

0.00 2.04 

0.00 0.00 

0.00 0.00 

9.69 3.48 

0.00 4.33 

2.73 0.00 

0.00 0.24 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weighVd 

0.00 

16.29 

1.48 

0.00 

0.00 

17.67 

28.29 

0.00 

0.60 

ug Hg/kg 
wet 

weight/d 

0.00 

4.73 

38.59 

0.00 

0.00 

0.00 

27.38 

0.00 

3.66 

Total 
Potenfial 

Dose 

ug Hg/kg 
wet 

weight/d 

20 

22 

42 

0 

0 

31 

60 

12 

4 

TRV 

ug Hg/kg 
wet 

weighfd 

75 

75 

75 

60 

60 

60 

60 

60 

SAM 

HQ (Total 
Dose / TRV) 

~ 

0.27 

0.29 

0.56 

0.00 

0.00 

0.51 

1.00 

0.20 

0.00 

RfD 1 
0.004 

0.005 

0.005 

0.005 

0.005 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ ^ 
Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
E 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Infiow 
Outflow 
Infiow HgO Concentration 
Infiow Hgll Concentration 
Infiow MeHg Concentrafion 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_l 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 ^ 
4.86E-01 
l.OOE-01 
1.84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^ ^ ^ ^ ^ ^ ^ m 
^^^^^^^1 10 

7.76 

[ S 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 
Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant HgO 
ks_RO,Hgl! soil runoff rate constant Hgll 
ks_RO,MeHg soil runoff rate constant MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Rafio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Rafio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Rafio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Rafio of Export to Precipitation for Wefiands 
R_Wetland, Hgll Rafio of Export to Precipitation for Wefiands 
R_Wetland, MeHg Rafio of Export to Precipitation for Wefiands 

R_Riparian, HgO Rafio of Export to Precipitation for Riparian 
R_Riparian, Hgll Rafio of Export to Precipitation for Riparian 
R_Riparian, MeHg Rafio of Export to Precipitation for Riparian 

R_Upland, HgO Rafio of Export to Precipitation for Upland 
R_Upland, Hgll Rafio of Export to Precipitation for Upland 
R_Upland, MeHg Rafio of Export to Precipitation for Upland 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

Value 
647,500 • 

2% • 
53% • 
13% • 
16% 1 
16% 

1 13,598 
345,118 M 
86,118 • 
101,010 • 

1 101,658 J 
0.1 

0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 

m/s 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ M 
Symbol Parameter 
T_1,C Water body temperature, Layer 1, Celsius 
T_1 ,C Water body temperature, Layer 2, Celsius 
T_1,K Water body temperature, Layer 1, Kelvin 
T_2,K Water body temperature, Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extincfion Coefficient 
UV light extinction = f(DOC) 
UV light extincfion = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

— 
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extincfion Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. HydrobioL Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface refiectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reducfion factor''(100%-surface refiectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
Ukg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

^ 15.887 ^ 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
L/kg 

0 
127,696,640 

^ 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular v /̂eight 
H Henry's Lav^ Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_v̂ ,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cnr 

" ' ~ MW^^^ sec 

- 5 
22x10"" cm^ 

' ' ' ~ MJV^^' sec 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

leHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
Ukg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
Ukg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
iog(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

iog(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
iog(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
iog(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soi 
Kd-

suspended 
matter 

Ukg L/kg 
6309.573 199526.23 
630957.3 7943282.3 

630.9573 79432.823 
1584893.2 

Kd-
sediment 

Ukg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

Ukg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 
630.95734 

multiplier 
for 

Kd_abio 
to Kd bio 

Kd-bio 
Avg 

Kd bio 

1 
NTG_max 
estimate of 
Kd_bio from 
Kd_suspen 
ded X max 
multiplier 

L/kg 
1.5 299289.3 349170.9 
2 399052.5 15,886,5^ 

5 397164.1 516313.4 
8 635462.6 12.679.146, 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
G_HgO_1_Aq 
G_Hgll_1_Aq 
G_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
G_HgO_pore 
G_Hgll_pore 
G_MeHg_pore 

G_HgT_1_fillered 
G_HgT_2_fillered 
G_HgT_Sed_filteied 

C_HgO_1_T 
G_Hgll_l_T 
G_MeHg_1_T 
G_HgO_2_T 
G_Hgll_2_T 
G_MeHg_2_T 
G_HgO_sed. bulk 
G_Hgll_1_seci, bulk 
G_MeHg_1_sed. bulk 

GHgOsed. iBiet 
G_Hgll_1_sed, wet 
G_MeHg_1_5ed. wd 
G_HgT_sed,*d 

G_HgO_sed, dry waghl 
G_Hgll_1_sed, drywei^f 
GMeHglsed . diy uveighl 

G_HgT_1 
G_HgT_2 
GHgTSed, dry weight 

Equatio 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

_1 
_1 

f_aq_MeHg_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_2 
t_aq_MeHg_'jv_2 

t_DOC_HgO_wJ 
f_DOC_Hgll_w_1 
t_[XX:_MeHg_'jv_1 
f_DOC_HgO_'jv_2 
t_DOC_Hgll_w_2 
t_D0C_MeHg_w_2 

(%Me MeBg_T/Hg_T) 

Bulk EKcbarge Flow 
Intlow 
Outtlow 
Surtace Area of tbe Water Body 
Exchange rate 
Volume ot Layer 1 
Volume ot Lay©" 2 
depth of first water layer 
depth of second water layer 

aqueous phasefractionof HgO ir watei column, layer 1 
aqueous phasefractionof figll in water column, layei 1 
aqueous phase fraction of MeHg ir water column, fayei 1 
aqueous phase fraction of HgO ir watei column, layer 2 
aqueous phase fraction of Hgli in water cofumn, layei 2 
aqueous phasefractionof MeHg ir watei cofumn, fayei 2 

fDOC complexed fractior ot HgO in water column, fayer 1 
L)OC complexed fractior ot Hgfl in watei cofumn, fayer 1 
fDOC complexed fractior ot MeHg in water column, fayer 1 
fDOC complexed fractior ot HgO in water column, fayer 2 
fDOC complexed fractior ot Hgfl in water cofumn, fayer 2 
DOC comprfejied fractior of MeHg in water column, fayer 2 

Units 
g/m3 
g/m3 
g/m3 
g/ni3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gia 

9^ 

g/m3 
g/m3 
g'g 

%MdHg 
6.52% 
2.66% 
0 06% 

m3/yi 
m3/yi 
m3/yi 
m2 

m2/yr 
m3 
m3 

Value 
4.75E-07 
6.96E-0e 
8.71 E-oe 
1.20E-06 
2.0aE-06 
2.00E-07 
1.20E-06 
1.92E-06 
5.66E-0e 

6.31 E-07 
3.47E-06 
3.17E-06 

4.75E-07 
1.89E-06 
1.65E-07 
1.20E-06 
6.37E-06 
2.07E-07 
9.92E-07 
1.61 E-01 
9.3aE-05 

7.75E-13 
1.93E-07 
8.52E-15 
1.93E-07 

2.20E-12 
3.57E-07 
2.0SE-10 

2.53E-06 
7.77E-06 
3.57E-07 

%Hgll 
74.72% 
81.96% 
99.94% 

3,017.619 
3,474.314 
3,474.314 
378,381 

2 
183,741 
37,838 
049 
010 

1.000 
0.006 
0.089 
1.000 
0.056 
0.162 

0.000 
0.031 
0.440 
0.000 
0.270 
0.802 

Cone II 
ng/L: 

0.47 
0.07 
0.09 
1.20 
2.08 
0.20 
1.20 
1.92 
0.06 

0.63 
3.47 
3.17 

0.47 
1.89 
0.16 
1.20 
6.37 
0.21 

1 
160.82E 

94 

0.000 
0.193 
0.000 
0.193 

0.0000 
0.3570 
0.0002 

2.530 
7.773 
0.357 

%HgO 
18.76% 
15.37% 
0.00% 

Q' = 
E „ A,-

0 . 5 - ( z , + Z 3 ) CT BuffiexdiaigetfowlL3ni 

Equatiors for Totaf Mercury Concentrations of given species (i.e. lotaf f-fgO sortjed -i-dissofved) 

'^..^=^,.,»+fi.c^a.«4^./J-c;,,,+h,,,^-f'J-c;,.,4a.rP'-^«;^ K-' .r! lLu^C'^(i-C\ 

^.-^=hu,H'^QX.^.Et-h'...^-^^<,iA-Q^^rQ'-^^^^ 

yf-^=^\^%.iry^-ci^m^\^^;y.^H^...M^\^^^^^^^ -^k\A\\r:i^-K 

y.^-^ = ̂ hl>:sV\cl̂ ^AW..i,-̂ ^Cl,̂ ^̂ \-Q-k ,̂̂ -V -̂k^̂ ^̂  ^ . •%+(v .+vJ .C^ , „^ 

V. - ^ f ^ = + [ ^ ' ' - * 2 • ^-l- <^«^'"+1- ̂ ' - ̂ ''̂ -̂ -̂ ^ • y . - ^". .r • K - *")„„„„^ • v^ - V,, • /;,'?,^,H^. A - v,s • A^,M.H, • A - ^ „ • / = ; L J - c: ,s ,2 

f ; ^ = k / : , : ^ ^ + ( ^ ^ •/;i;Uo ^"^ • A™^W)--^J-'^W + -h',.+^,}f:,t^^-A.-kb„„-v,„ Cs^+H..-f;]-c^/H+K„ •f'.J-ci;i, 

-(v.+vi)-/;;^,„-4-(^„+iU-f'.. r"'' +\kb v ].r"^ 

dc:' --In^A.Mi • Aifoj i Jim: •A^\C-^^A^b„ •A - ( % 

Q' = 
• t t n ^ 1 -

0.5-(z3-^z,) 
E^ =0.0142-Z"*^ -365 d/yr where Z is mean totaf depth ( i .e , z l + z2) 

from MDrtimei(1941), cited in Schnoor, 1996, pg. 57. 
to i livers, tbis viill he djfteient (see SchrHHir) 

Mat i i x A 

C HqO 1 T 
C Hqll 1 T 
C MeBq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HgO 1 T 

-1.90 E+08 
1.12E+08 
OOOE-tOO 
3.018E+06 
O.OOOE+00 
O.OOOE+00 
OOOE-KB 
OOOE-KH) 
OOOE-KW 

C Hql l 1 T 
2 

4.54E+07 
-6.02E*07 
4.94E-02 

O.OOOE+00 
1.134E+07 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39 E+06 
2.8BE-1)2 
-9.84E+06 
0 OOOE-KM 
0 OOOE-KH) 
3.626E*06 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02 E+06 
O.OOE+00 
O.OOE+00 
-2.31 E+D7 
1.99 E+07 
O.OOE+00 
2.12E+05 
O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

OOOE-KB 
3.02E+O6 
OOOE+00 
4.06E+O6 
-1.15E+08 
5.24E-D1 
OOOE-KB 
1.D8E*0e 
OOOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+OO 
3.D2E+06 
2.43E+05 
5.24E-01 
-4.BBE+06 
O.OOE+00 
O.OOE+00 
1.62E+06 

C HqO 1 sed 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
2.55E+05 
O.OOE+00 
O.OOE+00 
-2.55E+05 
O.OOE+OO 
O.OOE+00 

C Hql l 1 sed 
8 

OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
4.29E^3 
OOOE-KB 
OOOE-KB 
-4.29E+03 
4.82E-01 

C MeHq 1 sed 
9 

OOOE-KB 
OOOE-KM 
OOOE-KB 
OOOE-KB 
O.OOE-KB 
4.4DE+03 
O.OOE-KB 
9.64E-D1 
-4>IOE+03 

Matiix 
b 

-3.99E-01 
-4.13E+01 
-9.97E-01 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 
Matiix 

4 746E-07 
1.890E-O6 
1.649E-07 
1.195E-06 
6 371 E-06 
2 071 E-07 
9 919E-07 
1 608E-01 
9.382E-05 

Inverted Matrix 

-1.21 E-08 
-2.73E-08 
-1.65E-10 

-1.859 E-08 
-9.578 E-08 
-5.423E-10 
-1.54E-08 
-2.42E-03 
-4.64E-07 

-1.13E-08 
-4.52E-08 
-2.64E-10 

-2.847E-08 
-1.520 E-07 
-8.609 E-10 
-2.36E-08 
-3.e4E-03 
-7.37E-07 

-4.94E-09 
-1.18 E-08 
-1.54E-07 
-1.157E-08 
-5.127E-08 
-1.718E-07 
-9.60 E-09 
-1.29 E-03 
-6.33E-05 

-1.15E-i)8 
-4.04E-08 
-6.61 E-10 
-1.13E-07 
-3.81 E-07 
-2.16E-09 
-9,36E-08 
-9.61 E-03 
-1,84E-06 

-1.14E-08 
-4.24E-08 
-7.36E-10 
-7.67E-08 
-4.24E-07 
-2.40E-09 
-6.37E-08 
-1.07E-02 
-2.05E-06 

-5.43E-09 
-1.39 E-08 
-1.43 E-07 
-1.91 E-08 
-7.59 E-08 
-4.66E-07 
-1.59 E-08 
-1.92 E-03 
-1.72 E-04 

-1.15E-08 
-4.04E-0B 
-6.61 E-10 
-1.13E-07 
-3.81 E-07 
-2.16E-09 
-4.01 E-06 
-9.61 E-03 
-1,84E-06 

-1.14E-08 
-4.24E-08 
-7.52E-10 
-7.67E-08 
-4.24E-07 
-2.45E-09 
-6.37E-08 
-1.09E-02 
-2.10E-06 

-5.43E-09 
-1.39 E-08 
-1.43E-07 
-1.91 E-08 
-7.60 E-08 
-4.66E-07 
-1.59 E-08 
-1.92 E-03 
-3.99 E-04 

x=b;A 

474599E-07 
1.89003E-O6 
1.64944E-07 
1 19505E-06 
6 37108E-O6 
2.07147E-07 
9 91889E-07 
0.16032824 

9 38187E-05 
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f_3bio_HgO_w_1 
f_^ io_Hg l l_w_1 
f_^io_NteHg_w_1 
f_abio_HgO_w_2 
f_^ io_Hg l l_w_2 
f_^ io_MeHg_w_2 

f_zoo_HgO_w_l 
f_zoQ_Hgll_w_l 
f_zoQ_MeHg_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgl[_w_2 
f_zoQ_MeHg_w_2 

f_phylo_HgO_w_1 

f_phylo_HglLw_1 
f_phylo_MeH9_w_1 
f_phylo_HgO_w_2 
f_phylo_Hgll_w_2 
f_phvlo_MeH9_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_1 
f_org_MeHg_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_3q_HgO_sed 
f_3q_Hgll_sed 
f_3q_MeHg_sed 

f_sed_HgO_sed 
f_sed_h9ll_sed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
kw_v,HgO 
kw_v,Hgll 
kw_v,MeHg 
k w o a d i 
kw_oad_2 
k w r e d l 
kvij_red_2 
k v i j m e t h i 
kw_meth_2 
k w d e m e t h i 
kw_demeth_2 
kw_ptiotodegrad_1 
kw_fl iotodegrad_2 
k w m e r 
k b o w d 
kb_red 
k b m e t h y 
kb_demetti 
kb mer 

v b u r 

R_sw_HgO 
R_sw_Hgll 
R _ s w _ M ^ g 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
r l i o s 
Q sed 

al^otic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atNotrc particulate pba 
abiotrc particulate pba 

zooplarktor particulate pba 
zooplarktor particulate pba 
zooplarktor particulate pba 
zoof^ankfor particulate pba 
zoof^anktor particulate pba 
zoofrianktor particulate pba 

pbyEoplanktor particulate pba 
pbyEoplankEor particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbytoplankEon particulate pba 

1 of HgO IR water co l jmn , layer 1 
1 of Hgll rn water column, layer 1 
1 of MeHg in water column, layer 1 
1 of HgO in water column, layer 2 
1 of Hgll in water cdumn, layer 2 
1 of MeHg in water column, layer 2 

5 fraction of HgO in water column, layer 1 
5 fraction of Hgll in water cirfumn, layer J 
B fraction of MeHg in water cofumn, laya" 1 
3 fraction of HgO in water column, layei" 2 
5 fraction of Hgll in water cdumn, layer 2 
5 fraction of MeHg in water column, laya" 

i fraction of HgO in water column, layef 
i fraction of Hgll in water cirfumn, layer 1 
B fraction of MeHg in water column, layer 1 
B fraction of HgO in water colum 
B fraction of Hgll in water column, layer 2 
B fractron ot MeHg in water column, l a y s 2 

w g a n c part iculatephasefract ionof HgO in water column, layer 1 
. particulate phase fraction of Hgl[ in water column, l a y ^ 1 
. part iculatephasefract ionof MeHg in water column, fayer 1 
. part iculatephasefract ionof HgO in watffl" column, layer 2 
.particufate phasefract ionof Hgll in water column, layer 2 
. part iculatephasefract ionof MeHg in watef colLimn, Layef 2 

aqueous phase fraction of HgO in sediments 
aqueous phasefract ionof Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
parbcLilate phase fraction of Hgll in sediments 
parbculate phase fraction of f ^ H g in sediments 

Total Load, HgO 
Total Load, Hgll 
T o l ^ Load, MeHg 

n volatilizatjon loss rate constant. HgO 
n volatilization loss rate constant. Hgll 
n vofatilization loss rate constant. MeHg 
n oxidation rate cortstant 
n oxidation rale constant 
n reduction rate conslant, layer 2 
n reduction rate conslant, layer 2 
n meth^at ion rate constant, layer 1 
n melhyialion rate constant, layer 2 
n demethylation raEe conslant, layer 1 
n demethylation raEe conslant, layer 2 
n phoEoreducEion rale for layer 1 
n phoEoreducEion rate for fayer 2 
n mer cleavage demethylation rate constant 

oxidation rate constant 
reduction rate constant 
methylation rate constant 
demethyfation rate conslant 

demethylation rate constant 

benthit 
benthit 
benthit 

benthit 
benthit 

abiotic settling velocity 
bioiic settling velocity 
resuspension velocity 
pbytoplankEon mortality rate 
mineralization rate 
burial rate 

porewater diffusive vofume, HgO 
porewater diffusive vofume, Hgll 
pore water diffusive vofume, MeHg 
pore water diffusion caefficient,HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHg 
Sediment Particle Density 
sediment porosrty 
sediment layer.char mixing length 
Volumeof Sediment 

TSS 1 
TSS+2 

Effective Paititio 
K etl HgO 1 
K eti Hgtl 1 
K etf MeHg_1 
K eff HgO 2 
K eff Hgll 2 
K eft MeHg_2 

T Coefficients for each Hg species and layei 
Effective K for HgO ir 
Effective K for Hgl h 
Effective K for MeHg 
Effective K for HgO i 
Effective Kfor Hgll 1 
Effective K foi MeHg 

layei 1 
layer 1 
n layei 2 
layei 2 
layer 2 
n layei 2 

_ 

i 1 
2 
2 
J 2 

g'yr 

peryr 

peryr 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
pa^yi 
pa^yi 
peryi 
peryi 
peryi 
peryi 
peryr 

m/yr 

m/yr 
m/yr 
peryr 

peryr 
m/yr 

m3/yi 
m3/yi 
m3/yi 

m2/sec 
m2/sec 
m2/sec 
g'cm3 

cm31an3 

Aw'z sed m3 

mg'L 
mg/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

0.000 
0.004 
0.000 
0.000 
0.050 
0.000 

0.000 
0.101 
0.229 
0.000 
0.000 
0.000 

0.000 

o.eoe 
0.229 
0.000 
0.000 
0.000 

0.000 
0.050 
0.014 
0.000 

0.624 
0.036 

100E-KB 
9.90E-06 
5.01 E-04 

OOOE-KB 
1.00E-KB 
9.99E-01 

3.99E-01 
2 17E4<)1 
7 43E-01 

366 36 

0 00 
187 

61022 
52560 
246 95 
107 40 
0 00 
0.00 
0.00 
0 00 
13.03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0 00 

4.792.63 

73 
0.003700005 

10.95 

0 01 
0.007620015 

2 12E-K)5 
2 12E-K)5 
2 02E-K)5 
6.41 E-10 
6.41 E-10 
6.11E-10 
2 65E-KB 

0.83 
0.030 

1135143 

165 
0 21 

OOOE-KB 
1 59E-K)7 
5.43E-K)5 
OOOE-KB 
9 76E-K)6 
1.80E-K)5 

Conversion for Sediment Concentrations 
Model Calculates as g f-fg per cubic meter (water or sedirrrent partrcles) 

C*J 
' g H g ~ 

g sed p p „ ^ , j ^ - ^ « j ) 

1 J aq.i 

g sed 

cm sed 

' s H g ' 

m^ bulk 

m' bulk 
1 0 ' ^ 

m J 

C'Z 
g sed P ^ 

c^" 
J^^)+P^^J} -e.J g water 

cm^ water 

/M' water 

m' bulk 

m̂  bulk 

Mf '""' 
m' 

-f 
g sed 

cm^ sed 

m̂  water 

III' bulk m 

f^L 

{̂ L.cL ,̂ + si,fiU, + s;*,«c;̂ ,̂ + si^ci 
sL.+si„ + si^^ + si^ 

^Li+'^DOCi 

,) ic - c ) 
TSS 
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Water Body Mercury Concentrations 
SymboF Pan 
C HgO 1 Aq 
C Hgll 1 Aq 
C MeHg 1 Aq 
C HgO 2 Aq 
C Hgll 2 Aq 
C MeHq 2 Aq 
C HgO pore 
C Hgll pore 
C MeHq pore 

G HgT 1 f i l tered 
G HgT 2 f i l tered 
G HgT Sed fi l tered 

G HgO 1 T 
G Hgll 1 T 
G MeHq 1 T 
G HgO 2 T 
G Hgll 2 T 
G MeHq 2 T 
G HgO sed 
G Hgll 1 sed 
G MeHg 1 sed 

G HgO sed, viret 
G Hgll 1 sed, wet 
G MeHq 1 sed, wet 
G HgT sed,wet 

G HgO sed, d rywe igh t 
G Hgll 1 sed, dryweight 
G MeHg 1 sed, diy weiqhl 

G HqT 1 
G HqT 2 
G HqT Sed 

Layer 1 
Layei 2 
Sediments 

V 1 
V 2 

f aq HqO w 1 
f aq Hgll w 1 
f aq MeHq w 
f aq HgO w 2 
f ag Hgll w 2 
f ag MeHq w 

f DOC HqO w 
f DOC HqO w 
f DOC Hql l w 
f DOC Hql l w 
f DOC MeHq 
f DOC MeHq 

f abio HqO w 
f abio Hqll w 
f abio MeHq \ 
f abio HqO w 
f abio Hqll w 
f abio MeHq \ 

(%Me MeHq T/Hq T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 
Surface ^ e a of the Water Body 
Exchange rate 
Vo lumeo f Layer 1 f 
Volume of Layer 2 fi 
depHio f first water layer 
depth of second water layer 

aqueous phase fraction of HqO in water co lumn, l a v e r l 
agueous phase fraction of Hql l in water column, layer 1 
agueous phase fraction of MeHq in water column, laver 1 
agueous phase fraction of HqO in water column, laver 2 
agueous phase fraction of Hqll in water column, layer 2 
agueous phase fraction of MeHg in water column, laver 2 

DOC complexed fraction of HqO in water column, laver 1 
DOC complexed fraction of Hql l in water column, layer 1 
tXX^ complexed fraction of MeHg in water column, laver 1 
DOC complexed fraction of HqO in water column, laver 2 
DOC complexed fraction of Hql l in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

abiol 
abiol 
abiol 
abiol 
abiol 
abiot 

: particulate phase fraction of HqO i r water column, layei 1 
: particulate phase fraction of Hgll i r water column, layei 1 
: particulate phase f iact ion of MeHg i r wa te i column, layei 1 
: particulate phase f iact ion of HgO i r wa te i column, layei 2 
: particulate phase fiacti iHi of HgLI i r wa te i column, layei 2 
: particulate phase fraction of MeHq i r water column, layer 2 

g/m3 
q/m3 
q/lll3 
qAn3 
qAn3 
qAn3 
qAn3 
qAn3 
(ltoi3 

qAn3 
qAn3 
(ltoi3 

qAn3 
qAn3 
qAn3 
qAn3 
qAn3 
qAn3 
qAn3 
qAn3 
(ltoi3 

ofa 
ofa 
ofa 
ofa 

ofa 
ofa 
ofa 

qAn3 
(ltoi3 

^ 
!4MeHq 

1 52% 
0.51% 
0.02% 

m3/vT 
m3/yT 
m3iyt 
m2 

m2/vT 
m3 
m3 

1.94E-05 
2.67E-06 
7.47E-07 
1.29E-04 
2.32E-04 
4.13E-06 
1.29E-04 
2.19E-04 
2.16E-06 

2.28E-05 
3.64E-04 
3.50E^M 

1.94E-05 
7.24E-05 
1.42E-06 
1.29E-04 
7.11E-04 
4.23E-06 
1.07E-04 
1.B3E+01 
3.58Efl3 

4.03E-11 
1.43E-05 
4.29E-09 
1.43E-05 

2.37E-10 
4.07Efl5 
7.95Efl9 

9.31 E-05 
8.44E-04 
4.07E-05 

%Hqll 
77.70% 
34 24% 
99 98% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 
0.49 
0.10 

100.00000% 
0.63276% 
6.86115% 

100.00000% 
5.59528% 
16 16173% 

0.00000% 
3.05171% 

43.95131% 
0.00000% 

26.98506% 
80.16218% 

0.00000% 
0.38210% 
0.01183% 
0.00000% 
5.01537% 
0.03204% 

Cone, in nq/L : uq/q 
19.35 
2.67 
0.75 

128 71 
231 59 
4.13 

128 71 
218.67 
2.16 

22.77 
364.42 
349.54 

t9.35 
72.38 
1.42 

128 71 
710 83 
4.28 

106 83 
18331660.50 

3582.68 

0 000 
14.316 
0 004 
14.320 

0.00 
40.69 
0.01 

93.14 
843 82 
40.70 

%HqO 
20.78% 
15.25% 
0.00% 

Q' = 
£L.n J i ' i ' 

0,5.(=,+zJ 
Q' Bulk exchanqe f low \L3fT] 

Equations for Total Mercuiy Concentrations o f c|ven species ( i -^- , total HgD: soibed -i-dissolvedl 

K ^ - ^ = LTH^^Q.C,,,,^AH.,r-y}c'E,u^A''w^.,-K + ^ 

i;^=W/+fi„c,,^.n+N=xl-c;^,i+h^.=..,*-f;J-c;.Hj+l-ftw-9^ 

K^-^=4 ,̂̂ -KWH,A^K,rK+H>:..̂ ^^^^^^ K.- -+kA^)-f::L-A c 

f'.^=4^,,/f'J-c^^,.+h,»,^-d-c;,^+l-e'-^nw-i'..-H,,i-i'.-i'.//:*W//^ Kj-r^A^A^\yf:'A • C " 

d<Z.n - = 4-^^.ffi K]-Ci,,^A-e-l'«i,„.>,-K--kw„„-F,-kw^,,„,,,-V^.-v,_,-f:if^,^^A^-y,^-f,',^'^^^^ 

V. -^=k../;,,H^+k, • fzlj,^+v^ -f^f^} ^ ] - c;^ -1- - k + v j . / ; • A ^ - i cZ+[kb^n\c^^„+[^„^v^\c;: 

f;^=k/:^,i,+Lx.'Wi/+^=^-/*';»UA]-c;,;z+[*t,/U-c^ -A-H^^+i^KJ-K, 0[^.„.*U-c:;; 

-=k-w/:^L^.+(v^-/:.UH.+v,j-/,'-^=«^j-A.]-cs^,+[tft„.,rf'w]-CH -(v^+vJ-Z.^jj^Hj-A.-

Q' = 
- ^ T > - ^ T 

0 . 5 - ( z 3 + Z i ) 
E^ = 0.0142 • Z^ ̂ ^ • 365d/yr wbere Z is mean total deplh [i e , z1 * z21 

from Mortimer, cited in Scbnoor, 1996, pq. 57. 
for rivers, this will be different (see Schnoor l 

friatiix A 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

A-x=b 

C HqO 1 T 
1 

-1.90E-f08 
1.12E+06 
O.OOEfOO 

3.018E*06 
0.000 E-i-00 
0.000 E-i-00 
O.OOEfOO 
O.OOEfOO 
0.OOEfOO 

C Hqll 1 T 
2 

4.54E*07 
-6.02E+07 
4.94 E-02 

O.OOOE+00 
1.134E+07 
O.OOOE+00 
0 OOE-i-00 
0 OOE-i-00 
0 OOE-i-00 

C MeHq 1 T 
3 

2.39 E+06 
2.8eE-02 

-9.84 E+06 
0 OOOE+00 
0 OOOE+00 
3.626E+06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02 E+06 
O.OOE+00 
O.OOE+00 
-2.31 E+07 
1.99 E+07 
O.OOE+00 
2.12 E+05 
O.OOE+00 
O.OOE+00 

C Hqll 2 T 
5 

0 OOE+00 
3.02E-̂ 06 
0 OOE+00 
4.06E+06 
-1.15E*08 
5.24 E-01 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
3.02E+06 
2.43E+05 
5.24E-01 

-4.88 E+06 
O.OOE+00 
O.OOE+00 
1.62E+06 

: HqO 1 se. 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
2.55E+05 
O.OOE+00 
O.OOE+00 
-2.55E+05 
I.OOE+OO 
O.OOE+00 

: Hqll 1 se. 
8 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
4.29E+03 
O.OOE+00 
O.OOE+00 
I.OOE+OO 
4.82 E-01 

C T sed 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
4.40 E+03 
0 OOE+00 
I.OOE+OO 
-4.40E+03 

Matnx 
b 

-3.99E-01 
-4.13E+01 
-9.97E-01 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
1.B3E+01 
O.OOE+00 

18 33535 q/m3 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 
Matiix 

1.935E-05 
7.23eE-05 
1.415E-06 
1.287 E-04 
7.10eE-O4 
4.283E-06 
1.068E-04 
1.e33E+01 
3.583E-03 

Inverted Matrix 

-9.57 E-09 
-1.79E-08 
-1.97 E-16 
-1.624E-09 
-2.044E-09 
-3>176E-16 
-1.35 E-09 
1.35E-09 
1.97E-14 

-7.26E-09 
-3.03E-08 
-3.86E-16 

-1.533 E-09 
-3.245E-09 
-7.619 E-16 
-1.27E-09 
1.27E-09 
-1.41 E-13 

-3.53 E-09 
-6.51 E-09 
-1.54 E-07 
-2.047E-09 
1.352E-09 
-1.715E-07 
-1.70 E-09 
6.31 E-05 
-6.31 E-05 

-1.47E 
-3.15E 
1.96E 
-4.53E 
-8.12E 
6.42E 
-3.76E 
3.76E 
6.48E 

09 -2.42E 
09 -9.04E 
15 -5.89E 
08 -1.64E 
09 -9.05E 
15 -1.91E 
08 -1.36E 
)8 1.36E 
12 -5.53E 

10 -3.26E 
10 -5.82E 
16 -1.43E 
09 -4.4eE 
09 5.02E 
15 -4.65E 
09 -3.72E 
)9 1.71E 
13 -1.71E 

09 -1.47E 
09 -3.13E 
07 2.72E 
09 -4.53E 
)9 -7.97E 
07 8.B6E 
09 -3.9 6E 
)4 3.9 6E 
04 7.59E 

09 1.04E 
09 3.B8E 
13 6.B8E 
08 7.02E 
09 3.B8E 
13 2.24E 
06 5.B2E 

06 -3.02E 
D6 -4.94E 
DB -1.43E 
D6 -2.89E 
D5 1.38E 
D7 -4.65E 
D6 -2.40E 

)6 I.OOE+OO 3.98E 
10 1.92E-04 -3.9eE 

1.9E-05 
7.2E-05 
1.4 E-06 
0.00013 
0.00071 
4.3 E-06 
0.00011 
18.3317 
0.00358 

g sed Ppa.ml,i} - ^ , ^1 g sed 

cm sed 

g ^ S 
m ' bulk 

11? bulk 

Tab: Water Body C sed Hg Page 1 of 2 
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f zoo HqO w 1 
f zoo Hqll w 1 
f zoo MeHq w 1 
f zoo HqO w 2 
f zoo Hqll w 2 
f zoo MeHq w 2 

f phvto HqO w 1 
f i ^ y to Hgil w 1 
f phyto MeHg w 1 
f phyto HqO w 2 
f i ^ y to Hqll w 2 
f i ^ y to MeHg w 2 

f org HqO w 1 
f orq Hqll w 1 
f orq MeHg w 1 
f org HgO w 2 
f orq Hgll w 2 
f org MeHg w 2 

f aq HqO sed 
f aq Hql l sed 
f ag MeHq sed 

f sed HqO sed 
f sed Hqll sed 
f sed MeHq sed 

L T,HqO 
L T,Hql l 
L T,MeHq 

Rate Cons tan ts 
kw V.HqO 
kw V.HqII 
kw v.MeHq 
kw oxrd 1 
kw oxrd 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demetf i 1 
kw demetf i 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb oxid 
kb led 
kb methy 
kb demeth 
kb mer 

V sA 
V sB 
V rs 
k mort 
V mm 
V b u i 

R sw HqO 
R sw Hql l 
R sw MeHq 
E sw HqO 
E sw Hgl l 
E sw MeHq 
rtio s 
e_sed 
z sed 
V sed 

TSS 1 
TSS+2 

zooplankton particulate phase fract ior of HgO in water co umn, layer 1 
zooplankton particulate phase fract ior of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Mehtg in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 2 
zooplankton particulate phase fraction of MeHq in water column, layer 2 

phytoplankton particu ate phase tract on of HqO in water column, layer 1 
phytoplankton particu ate phase tract on of Hqll in water column, layer 1 
phytoplankton particu ate phase tract on of MeHq in water column, layer 1 
phytoplankton particu ate phase tract on of HqO in water column, layer 2 
phytoplankton particu ate phase tract on of Hgll in water column, layer 2 
[^y lop lankton particu ate phase tract on of MeHq in water column, layer 2 

orqanic particulate phase fraction of HqO in water column 
orqanic particulate phase fraction of Hqll in water column 

layer f 
layer f 

orqanic particulate phase fraction of MeHq in water column, layer 1 
orqanic particulate phase fraction of HqO in water column 
orqanic particulate phase fraction of Hqll in water column 
orqanic particulate phase fraction of MeHq in water colun 

agueous phase fraction of HqO in sediments 
agueous phase fraction of Hql l in sediments 
agueous phase fraction of MeHg in sediments 

particulate phase fraction of HqO in sediments 
particulate phase fraction of Hqll in sediments 
particulate phase f rac ton of MeHq in sediments 

Total Load, HqO 
Total Load, Hqll 
Total Load, MeHq 

water column volatil ization loss rate constant, HqO 
water column volatil ization loss rate constant, Hql l 
water column volatil ization loss rate constant, Mehtq 
water column oxidal ion rate constant 
water column oxidal ion rate constant 
water column reduction rate constant, layer 2 
water column reduction rate constant, layer 2 
water column meth^at ion rate constant, layer 1 
water column methylation rate constant, layer 2 
water column demethylation rate conslant, layer 1 
water column demethylation rate constant, laver 2 
water column photoreduction rate for layer 1 
water column photoreduction rate for layer 2 
water column m e r cleavage demethylation rate constant 

benthic oxidation rate constant 
benthic reduction rate constant 
benthic methylat ion rate constant 
benthic demethylation rate conslant 
benthic m e r cleavage demethylation rate constant 

abkit ic settlinq velocity 
biotic sett l ing vekicity 
resuspension velocity 
phytoplankton mortality rate 
mineralization rate 
buiial rate 

pore water diffusive volume, HqO 
pore water diffusive volume, Hql l 
pore water diffusive volume, MeHq 
pore water diffusimi coefficient,HqO 
pore water diffusion coefficient, Hqll 
pore water diffusion coefficient, MeHq 
Sediment Particle Density 
sediment porosity 
sediment !ayeT,charmixinq lenqth 
Volume of Sediment 

Effective Partibon Coefficients for each Hq species and layei 
K eff HqO 1 
K eff Hqll 1 
K eff MeHq 1 
K eff HqO 2 
K eff Hqll 2 
K eff MeHq 2 

Effective K for HqO in layer 1 
Effective K for HqO in layer 2 
Effective K for Hqtl in layer 1 
Effective K for Hqtl in layer 2 
Effective K for MeHq in layer 1 
Effective K for MeHq in layer 2 

layer 2 
layer 2 

n, layer 2 

m/yr 
m ^ 

m V 
p e r y r 
p e r y r 
m ^ 

A w ' z sed 

g'vr 
filv 
filv 

p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 
p e r y r 

m3/vr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
q/cm3 

cm3'cm3 
m 

m3 

mq/L 
n iq /L 

U k q 
U k q 
U k q 
U k q 
U k q 
U k q 

0.00000% 
10.10022% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
80.80179% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
5 .03141% 
1.42443% 
0.00000% 

62.40427% 
3.64405% 

100.00000% 
0.00099% 
0.05006% 

0.00000% 
99 9 9 9 0 1 % 
99 94994% 

3.99E-01 
2.17E+01 
7.43E-01 

388.36 
0.00 
1.87 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13 03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

4792.628412 
73 

0.003700005 
10 95 

0 01 
0.007620015 

2.12 E+05 
2.12 E+05 
2.02 E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 
2.65E+00 

0.83 1 
0.03 

1135143 

1.65 
0.21 

O.OOE+00 
1.59E+07 
5.43E+05 
O.OOE+00 
9.76 E+06 
1.30E+05 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

/-•Jft 
gHg~ 
g sed 

Pp.r,:cl^-n] 

'̂̂ . 

isi fL ,,+si^ci^ 
SLo+Sir 

CL 

+ ^pKpf-phi,^: + '^ao^™ 

, + si^.+si^ 
+ C!>oc,, 

^ la - a ] 
TSS 

Tab: Water Body C sed Hg Page 2 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water Body Mercury Concentrations 
Syrttbol Parameter Equation 
C HqO 1 Aq 
C Hqll 1 Aq 
C MeHg_l Aq 
C HqO 2 Aq 
C Hqll 2 Aq 
C_MeHg_2_Aq 
C HqO pore 
C Hqll Bore 
CMeHgpore 

C HqT 1 filtered 
C_HgT_2_riltefed 
C HqT Sed filtered 

C_HgO_1_T 
C HqN 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hqll 2 T 
C MeHg 2 T 
C_HqO sefl 
C Hqll 1 sed 
C MeHg 1 sed 

C HgO sed. wet 
C Hgll 1 sed. wel 
G M e H g l s e d . wet 
C HgT sea,wet 

GHgOsed, dry weight 
G Hgll 1 sed. dry weight 
G MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
GHgTSed , dryweight 

La^ r 1 
Layer 2 
Sediments 

Qin 
Oout 

V_1 
V 2 

Z2 

f ag HqO w 1 
f_aq_Hgll_w_1 
f ag MeHg w 1 
f ag HgO w 2 
f_ag_Hgll_w_2 
f ag MeHg w 2 

f_[X)C_HgO_w_l 
f [X)C HqO w 2 
f DOC Hqll w 1 
f_DOC_Hgll_w_2 
f DOC MeHq w 1 
f DOC MeHq w 2 

Units 
q/m3 
g/m3 
g/m3 
gftn3 
qftn3 
gftn3 
glm3 
qftna 
gftna 

gftn3 
gftn3 
glm3 

g l m 3 
g f tn3 

q f tn3 
g f tn3 
g l m 3 
q f tn3 

g f tn3 

g / tn3 

g f tn3 

g'g 

(fg 

g'g 
m 
Qig 

g ' t n3 

(i/m3 
g'g 

%MeHg 
1.93% 

as™ 
0 . 0 2 % , 

m3'¥r 
m3/vr 
tn3/yr 
m2 

m2/vr 
m3 
ni3 

(%Me MeHg_T/Hg_T) 

Bulh: Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rate 
Volume of La>er 1 A w ' z l 
Volumeof Laver2 Aw*z 2 
depBi ot first water layer 
depffi of second water layer 

agueous phase fraction of HqO in water coltimn, layer 1 
aqueous phase fraction of Hgll in water column, layer 1 
agueous phase fraction of MeHg in water column, layCT 1 
agueous phase fraction of HqO in water column, layer 2 
agueous phase fraction of Hgll in water column, layer 2 
agueous phase fraction of MeHg tn water column, layer 2 

DOC complexefl fraction of HgO in water column, layer 1 
DOC complexefl fraction of Hgll in water column, layer 1 
DOC complexefl fraction ot MeHq In water column, layer 1 
DOC complexefl fraction ot HgO in water column, layer 2 
DOC complexefl fraction ot Hgll in water column, layer 2 
tX)C complexefl tractton of (uleHq In water column, layer 2 

Value 
4.84 E-06 
B.71E-07 
2.40E-07 
3.07E-05 
5.52E-05 
1.11 E-06 
3.07E-05 
5.21 E-05 
5.44E-07 

5.75E-0B 
8.70E-05 
8.33E-05 

4.84E-0B 
1.82E-05 
4.54 E-07 
3.07E-05 
1.69E-04 
1.15E-06 
2.55E-05 
4.37E+00 
9.01 E-04 

9.62E-12 
3.41 E-OB 
1.08E-09 
3.41 E-06 

5.66E-11 
9.69E-06 
2.00 E-09 

2.35E-05 
2.01 E-04 
9.69E-0B 

%Hqll 
77.46% 
84.17% 
99.98% 

3.017,619 
3,474,314 
3,474,314 
378.381 

2 
183.741 
37,838 

0 
0 

100 00000% 
0.63276% 
8.86115% 

100 00000% 
5.59528% 
16.16173% 

0.00000% 
3.05171% 

43.95131% 
0.00000% 

26.98508% 
80.16218% 

Cone, In ng/L 
4.84 
0.67 
0.24 

30.71 
55.20 
1.11 

30.71 
52.09 
0.54 

5.75 
87.02 
83.34 

4.84 
18.21 
0.45 

30.71 
169.43 

1.15 
25.49 

4,366,651 
901.35 

0.00 
3.41 
0.00 
3.41 

0.00 
9.69 
0.00 

23.50 
201.28 

9.69 

% HqO 
20.61% 
15.26% 
0.00% 

at 

Q' = 
B,.A,. 

0.5-(z,+zj 
Q' Bul l ! exchanqe i l ow IL3/TI 

Eguat ions tor Tota l Mercury Concs i t r aUons of g iven spec ies ( l e , total HgD: so t t i e i l + dissolvefl) 

< ^ ^ , 
" dt -=4^U2-Kic;,A'̂ %.;K+H>:̂ .r,A<mA-Q'-'̂ ^^^^^^^ 

/:: 
-+(i'.+^j'/;: 

v .̂̂ -̂ =4k .̂,,,y ]̂.r,̂ ,4w,,̂ ,̂ y}r̂ ^^^ Kj-r^^kA^-.)T::LuK 

ŷ -̂ 7̂f̂ =+[î .̂mV ĉi,m+[-e-i'-̂ .̂..̂ K-k̂ .,y,-k̂ p-,.,.,.̂ ^̂ ^ 

rfc^ 
~ l*i>./o,isO + r i . i ' faiiaHgU +^'iE ' fbui.Hsol'-^'ii'^llsO + • faJ.HsO • A . '^K, c ' l + [kK^•v^•ct,A>^K„•K^•cl 

dl 
-R.. n: A\.+<yr:Ln<-H.i+^h,J-y.. „+[M,../iUcL: 

dC'' 
' - [*.->./o5JJfHg + V'iJ • JabaMiHs'^'^'iS ' /iiKMsHj^ A.\' '~M!Hg + ['̂ ''mslk ' Kedl ' ^Hsll'^ -(I'.+l'J-/.; •A...-{kb, -kb... 

Q' = 
E,-,A, 

0.5- z. 
E_̂  = 0.0142 •Z'^^-365£//>'r wtiere Z is mean total deplli (i.e., z l + z2j 

from Mortimer, cited in Sctinoor, 1996. pg. 57 
for ri\«(s, tills will be flifferent (see Sctinoor) 

Matrix A 

G HgO 1 T 
C Hgll 1 T 
C KfcHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO 1 T 
1 

-1,SOE4-0B 
1,12EM)8 
O.OOE+00 

3,018E-f0e 
O.OOOE+00 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 

C Hgll 1 T 
2 

4,54E-H)7 
-e,02E4-07 
4,94E-0Z 

O.OOOE+00 
1,134E«i7 
O.OOOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 

C MeHg 1 T 
3 

2,39 EH)6 
Z,88E-0Z 
-9,S4E4-0E 
O.OOOE+00 
O.OOOE+00 
3,E2eE4-06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HgO 2 T 
4 

3,02E4-0E 
O.OOE+OO 
O.OOE+OO 
-2,31 E+07 
1,99E4-07 
O.OOE+OO 
2,12E4-0S 
O.OOE+OO 
O.OOE+00 

C Hgll 2 T 
5 

0 OOE+00 
3,02E-fOe 
0 OOE+00 
4,0EE-fOe 
-1,15E+08 
5,24E-01 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C MeHg 2 T 
E 

O.OOE+00 
O.OOE+00 
3,02 E+06 
2,43 E+05 
5,24E-01 

-4,BeE+0E 
O.OOE+OO 
O.OOE+OO 
1,62E+«e 

: HgO 1 sei 
7 

0 OOE+00 
O.OOE+OO 

0 OOE+00 
2,SSE+05 

0 OOE+00 

0 OOE+00 
•2,55E+05 

1,00 E+OO 

O.OOE+00 

C Hgl l 1 s e d 

8 
O.OOE+OO 

O.OOE+OO 

O.OOE+00 
O.OOE+00 

4,29 E+03 

O.OOE+OO 
O.OOE+OO 

1,00 E+OO 

4,82 E-01 

C M e H g 1 s e d 

9 
O.OOE+OO 

O.OOE+00 

O.OOE+OO 
O.OOE+00 

O.OOE+00 

4 ,40E+03 
O.OOE+00 

1,OOE+00 

-4>iOE+03 

M a t r i x 

b 
-3,99 E-01 

-4 ,13E+01 

-9 ,97E-01 
0 OOE+00 

O.OOE+OO 

0 OOE+00 
0 OOE+00 

4,37 E+OO 

0 OOE+00 

C HgO 1 T 

C Hg l l 1 T 

C M e H g 1 T 
C HgO 2 T 

C Hg l l 2 T 

C M e H g 2 T 
C HgO s e d 

C Hg l l 1 s e d 

C M e H g 1 s e d 

S o l u t i o n 

4 .844E-06 

1.821 E-05 

4 .543E-07 
3.071 E-05 

1.694E-04 

1.151 E-06 
2 .549E-05 

4.367E+O0 

9.014E-04 

Inyerted Matrix 

-9,57 E-09 

-1,79 E-08 

-1,97 E-1 S 
-1 ,624E-09 

-2 ,044E-09 

-3,47EE-1E 
-1,35E-09 

1,3SE-09 

1,97 E-14 

-7,2SE-09 

-3,03 E-08 

-3,seE-ie 
-1,S33E-09 

-3,245E-09 

-7,E19E-1S 
-1,27 E-09 

1,27 E-09 

-1,41 E-13 

-3,53 E-09 

-E,51 E-09 

-1,54E-07 
-2 ,047E-09 

1,352 E-09 

-1 ,715E-07 
-1,70 E-09 

6,31 E-05 

-E.31E-05 

-1,47E-09 

-3,15E-09 

1,9EE-15 
-4,53E-08 

-8,12E-09 

E 4 2 E-15 
-3,7SE-08 

3,7EE-0B 

E4GE-12 

-2 4 2 E-10 

-9,04E-10 

-5,89 E-1 E 
-1,S4E-09 

-9,05 E-09 

-1,91 E-15 
-1,3EE-09 

1,36E-09 

-5,53 E-13 

-3,2eE-09 

-5,82E-09 

-1,43E-07 
-4,4SE-09 

5,02 E-09 

-4,E5E-07 
-3,72E-09 

1,71 E-04 

-1,71 E-04 

-1,47E-09 

-3,13E-09 

2,72 E-13 
-4,53 E-08 

-7,97 E-09 

S,8EE-13 
-3,9eE-oe 
3,9EE-0E 

7,59 E-10 

1,04E-0e 

3,e8E-oe 
e,S8E-08 
7,02E-0S 

3,SSE-05 

2,24E-07 
5,82 E-Oe 

1, OOE+00 

1,92E-04 

-3,02E-09 

-4,94E-09 

-1,43E-07 
-2,89E-09 

1,3SE-08 

-4,E5E-07 
-2,40E-09 

3,98 E-04 

-3,98E-04 

x=tyA 

4.8 E-06 

1.8 E-05 

4.5 E-07 
3.1 E-05 

0 00017 

1.2 E-06 
2.5 E-05 

4 .36665 

0 .0009 

Tarqet C sed, wel 4 .367577874 q/q 

Tab: Target C s e d H g Page 1 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

f_abio_HgO_w_l 
f abio Hgll w 1 
f abio MeHq w 1 
f_abio_HgO_w_2 
f abio Hqll w 2 
f abio MeHq w 2 

f zoo HqO w 1 
f zoo Hqll w 1 
f z o o M e H g w l 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_MeHg_w_2 

f phyto HgO w 1 
f_pbyto_Hgll_w_1 
f phyto MeHq w 1 
f phyto HgO w 2 
f_phyto_Hgll_w_2 
f phyto PjIeHq w 2 

f o r g H g O w l 
f org Hgll w 1 
f org MeHq w 1 
f o r g HgOw 2 
f org Hgll w 2 
f org MeHq w 2 

f ag HgO sefl 
f_aq_Hgll_sefl 
f ag MeHg sefl 

f se f l HgO sed 
f sefl Hgll sed 
f sefl MeHq sefl 

L T.HqO 
L T.HqII 
L_T.MeHg 

Rate Constants 
kwy.HgO 
kw v,Hgll 
kw y,MeHg 
k w o n d l 
kw oad 2 
kw red 1 
kw red_2 
kw metti 1 
kw metti 2 
kw demetii_l 
kw demetii 2 
kw ptiotodeqrafl 1 
kw_pfiotodegrafl_2 
kw met 
kb oxid 
kb_red 
kb meiliy 
kb demeti! 
kb mer 

abkitic particulate ptiase fracBori oi HgO in water coiumn, layer 1 
abtotic particulate ptiase fractiori of Hgll in waier column, layer 1 
abiotic particulate ptiase fractiori ot IileHq in waier column, layer 1 
at>Lotic particulate ptiase fractiori ot HqO in water column, layer 2 
abiotic particulate pliase fractiori oi Hgll in waier coiumn, layer 2 
abiotic particulate pliase fractiori of IvleHq in water column, layer 2 

zooplariktori particulate pliase fraction of HqO in water column, layer 1 
zooplanKton pariiculaie ptiase fraction of Hqll in water column, layer 1 
zooplanKton patiiculaie ptiase fraclran of MeHq in water column, layer 1 
zoopianliton particulate ptiase fractran of HgO in water column, layer 2 
zoopiankton particulate ptiase fraction of Hqll in water column, layer 2 
zoopiankton particulate ptiase fraction of MeHq in water coiumn, iayer 2 

phytoplankton particulate phase traction of HqO in water column, layer 1 
phytoplankton particulate phase traction of Hqll in water column, layer 1 
phytopiankton particuiate phase traction of MeHg in waier column, layer 1 
phytopiankton particuiate phase traction of HqO in waier column, layer 2 
phytopiankton particuiate phase fraction of Hgll in waier column, layer 2 
phytopiankton particuiate phase traction of MeHg in waier column, layer 2 

organic particulate pliase fraction oi HqO in water coiumn, iayer 1 
raganlc particulate pliase fraction ot Hgli in water column, layer 1 
organic particulate pliase fraction ot MeHg in waier column, layer 1 
organic particulate pliase fraction ot HgO in waier column, layer 2 
organic particuiate ptiase fraction ot Hgli in waier column, layer 2 
organic particulate pliase fraction of MeHg in water column, layer 2 

agueous pliase fractran of HgO in sediments 
agueous pliase fractran of Hgll in sediments 
agueous ptiase fractran of MeHg in sediments 

partculate phase traction of HgO in sefliments 
particulate phase traction of Hgil in sefliments 
particulate phase traction of MeHg in sefliments 

Total Load, HgO 
Total Load, Hgll 
Total Load. MeHg 

waier column voiaeiization loss rate c 
waier column volatilization toss tale c 
water column voiaiilizaiion loss rate c 
waier column OMflatkin rate constant 
water column OMflatkm rate constant 
waier column refludran rate constant 
waier column refludran rate constant 
waier column mettiylation rate constr 
waier column mettiylation rate constr 
waier column demeihylatran rate CMI 
waier column demethylatton rate con 
waier cdumn phoiotefluciton rate for 
waier cdumn phoiotefluciton rate for 
waier column /tier cleavage demeti^ 
Benthic oxMaiion rate constant 
Benthic redurtion rate constant 
Benthic meitiylaton rate constant 
benthic demet^ytailon rate constant 
iienihiciner cleavage demet^ytailon 

g'yr 

9 ^ 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.00000% 
0.38210% 
0.01183% 
0.00000% 
5.01537% 
0.03204% 

0.00000% 
10.10022% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
30.80179% 
22.37564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
5.03141% 
1.42443% 
0.00000% 

62.40427% 
3.64405% 

100 00000% 
0.00099% 
0.05006% 

0.00000% 
99.99901% 
99.94994% 

3.99E-01 
2.17E+01 
7.43E-01 

388.36 
0.00 
1.87 

610.22 
525.60 
246.95 
107.40 
O.DO 
O.DO 
O.DO 
0.00 
13.03 
6.43 
O.DO 
O.DO 
O.DO 
O.DO 
O.DO 
O.DO 

g sed 

^ilialk 
" " a d 

Pp„r t i i , ( l -^w) g sed 

cm' sed 

' g H g ' 

rr? bulk 

" m' " 

n? bulk m 

v s A 
V SB 
V rs 
k mort 
V min 
V bur 

R sw HgO 
R sw Hgll 
R s w M e H g 
E sw HgO 
E sw Hgll 
E s w M e H g 
rlio s 
e_sefl 
zse f l 

V sefl 

TSS_1 
TSS+2 

abiotic settling velocity 
Biotjc settling \«lodiy 
resuspension velocitv 
phytoplankton moitality rate 
mineralization rate 
Burial rate 

pore water flitHisn« volume, HgO 
pore water fliffusn« volume, Hgll 
pore water fliffusi\« volume, liteHg 
pore water flifiusion coeiiicient.HgO 
pore water fliffusion coeffldent Hgll 
pore water fliffusion coeffldent. MeHt 
Sediment Particle Density 
sefliment porosity 
sefliment layer.char mixing length 
Volume of Sediment Aw"z sed 

rmyr 
m/vr 
m/vr 

peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2.12E+05 
2.12E+05 
2.02E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 

2.65 
0.83 
0 03 

11351.43 

1 65 
0.21 

Effective Pariitton GoeffKients for eacli Hg species and layer 
K_eft_HgO_1 
K eft Hgll 1 
K eft MeHg 1 
K_eft_HgO_2 
K eff Hgll 2 
K eft MeHg 2 

Effective Kfor HgO in layer 1 
Effective Kfor Hgll in layer 1 
Effective Kfor MeHg In layer 1 
Effective KforHgO in layer2 
EffectlveKforHgllinlayet2 
Effective K for MeHg in layer 2 

Ukg 
UKg 
l A g 

l A q 

O.OOE+00 
1.59E+07 
5.43E+05 
O.OOE+00 
9.76E+06 
1.80E+05 

^ .̂-

(5„̂ t„C„i + si,fi,̂ ,, + s'^,^i^^ + si,ci, 
^Lo+^i,s+sii„,^+^L 

^ d i i s j + ^ D O C J 

..) ic' - a 1 
TSS 

^f iband . i 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^Dep, i "*" ^ R I J ^ R W J ~^^RR, i ~ ^ ^ R U J ^ R J ~ ^ ^ E J ~^^LHffJ 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L 'Dep.i 1̂  dry.i A././)*^. 
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

W e f and t5ry Oepos i l i on 
D_dry,Hg0 Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

Z). = C , . . . . / - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.1578 

0 

0.15 

l&^fl 

User 
User 
User 

User 
User 
User 

1.5% wet 

Tab: Hg Loading Page 1 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

^RI, i ~ Y^drvJ ' ^ ^ w e t , i • ^ C A ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RW,i - \ P d r v J ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

^ R R J ~ V^dry,i "*" ^ w e t . y i CR • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^RUJ ~ V^dryJ "*" ^wet,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

- ^ C W J ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

"Soil Erosion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U , i "*" ^ C W , i 

V . 

Value 
0.00 
13.47 
0.62 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

^^^^^H 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 
0.67 
0.00 

Tab: Hg Loading Page 3 of 3 
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Gaseous Diffusion Loading 
Symbol Parameter 
L_D!lT,l-lgO Gaseous Diffusion Loafling, HqO 
L_DilT,l-lgll Gaseous Diffuaon Loafling, Hgl! 
L DilT,MeHg Gaseous Diffuaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgl!,T 
K v,MeHg,T 
Ttieta 
H.HgO 
H,Hqll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, ad| for T 
overall transfer rate, Hgll, adj forT 
overall transfer rate, luieHg, adj for T 
T cotrection factor 
Heniy's Law Constant, HgO 
Hen^'s Law Constant, Hgll 
Henry's Law Constant, MeHg 
Universal Gas Constant 
water tiofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate, HgO 
K v,Hgll overall transfer rate, Hgll 
K_v,MeHg overall transfer rate, IvIeHg 
K_L,HgO hguid ptiase transfer coefficient,HgO 
K_L,Hgll llguld ptiase transfer coefficient, Hgl I 
K_L,MeHg liguid ptiase transfer coefflcient,MeHg 
K G . HgO gas ptiase transfer coefficient, HgO 
K G. Hgll gas ptiase transfer coeff cient, Hgll 
K G . MeHg gas ptiase transfer coefficient. MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Units 
g'yr 
g'yr 
g/yr 

ug/ni3 
uq/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atm-m3/mole-K 
Kelvin 

Value 
3 99E-01 
6 73E-01 
6.15E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69 E-02 
1.Q3E+01 

1026 
7 10E-03 
7.10E-10 
4 70E-07 
8.21 E-05 
302.54 

Equation 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70 E-02 
1.Q3E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M U Morel. 1994. The tiiogeochemical cycling of elemenlal mercury: Anttiropogenic Influences Geoctiimica et Cosmoctiiniica AcL 58(15): 3191-191 £ 
states ttiat the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc_w,HgO 
Sc_w,Hgll 
Sc w,MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
liguid phase transfer coefficient, Hgl I 
liguid phase transfer coefficient,MeHg 
Schmidt number for water, HgO 
SWimidt number for water, Hgll 
Schmidt number for water, MeHg 
Temperature of reference water (T=20) 
viscosity of water 

m/yr 
m/yr 
m/yr 

--
_ C 

g/cm-s 

1.89E+02 
1.89E+02 
1.83E-^02 
2.98E+03 
2.98E+03 
3.12E+03 

20 
0.019049 

Calculated for T = 20 C (293.15 K) 

5b „ ; = 

i°g (-".)= 

M>v 

Pw-D^,, 

1301 

998.333 4-8.155(7;,-20)-f 0.00585(7;-20)' 
-3.0233 

Gas transfer coefficient, K_G,i 
Symbol 
K G. HgO 
K G. Hgll 
K G. MeHg 
Sc a, HgO 
Sc a,Hgll 
Sc_a,MeHg 

Parameter 
gas phase transfer coefficient, HgO 
gas phase transfer coefficient, Hgll 
gas phase transfer coefficient, MeHg 
Schmidt number for air, HgO 
Schmidt number for air, Hgll 
Schmidt numt>er for air, MeHg 

Parameters usefl in calculations of transfer coefficients 
u 
Cfl 
W 
pa 
pw 
k 
A3 
va 
Ta 

shear velocity 
flraq coefficient 
wind velocity. 10 m abovewatersurface 
flensityot air 
flensity of water 
von Karman's constant 
VISCOUS subl ayer tiiickness 
flynamic viscoaty of air 
air temperature 

Equation 

u=sgrt(Cdl-W 

m/yr 
m/yr 
m/yr 

-— 
-

m/s 

-m/s 
g/cm3 
g/an3 

cm2/sec 
C 

5.94E-1-05 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+00 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 kg/mS at20 C |if wevranllo change wild T, well need formula] 

v„=(l.32-l-0.009»r„)il0-'| 
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Operable Unit 2, Mcintosh, Alabama 

Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 
Hg(S04)2 

HgS 

cr 
S04 -̂

ŝ -
OH-

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04^" 

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CI" 
S04 -̂

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0,3 
5.0E-03 

1,OE-09 

35.45 
96.056 

32,06 

alphas 
layer 2 

7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35.45 
96.056 

32,06 

Sediment 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

[^S^^\ = ^oC,^.g-

1 
^ 0 - cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 
OH- '^^Hgsq 'so]-' - ^ ^ H g S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S _s'-_ JCQ 

Assumption 
C\' = 
S04 -̂ = 

s'- = 

Total Chloride 
Total Sulfate 

Total Sulfide 
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Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_H90_w_1 
f_aq_HgO_w_2 
f_aq_Hgii_w_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water coiumn, layer 1 
abiotic particulate phase fraction of MeHg in water coiumn, layer 2 

zoopiankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particuiate phase fraction of Hgll in water column, layer 1 
zooplankton particuiate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, iayer 1 
phytopiankton particulate phase fraction of HgO in water column, iayer 2 
phytoplankton particulate phase fraction of Hgll in water column, iayer 1 
phytoplankton particuiate phase fraction of Hgll in water column, iayer 2 

phytopiankton particulate phase fraction of MeHg in water coiumn, layer 1 
phytopiankton particulate phase fraction of MeHg in water coiumn, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particuiate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-iiving (dead) particles. Layer 1 
Concentration of non-iiving (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Belted Kingfisher - Varied Diet 

February 3, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100,00000% 
100,00000% 

0,63276% 
5,59528% 
8,86115% 

16,16173% 

0,00000% 
0,00000% 
3,05171% 

26,98508% 
43,95131% 
80,16218% 

0,00000% 
0,00000% 
0,38210% 
5,01537% 
0,01183% 
0,03204% 

0,00000% 
0,00000% 

10,10022% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 

80,80179% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 
5,03141% 

62,40427% 
1,42443% 
3.64405% 

100,00000% 
0,00099% 
0.05006% 

0,00000% 
99,99901% 
99,94994% 

1 from 'Solids Balance' 
0.5 

0 
0 

0,08 
0,12 
0,06 
0,09 

52,833,08 
548,69 

16 
16 

J aa.i ' aq,i 
I T l U \J^aj)jg, i:>abio ' ^ ^ b l o z o a i '^biqzoo'^ ^ b i o p h y t d '^biqphyto^ ^ b i o d e a t l i ^biadead'^ ^ D O Q '^DOc} 

Jabiqi 
K b i t ^ - ^ a b i o ^ ^ 

i T l u \ ^ i , b i < i i ' ' ^ a b i o ^ ^ b i o _ : o q i ' "^bimoo^ '^b io_pkytg ' '^binpkytP' ' ^ b i o j e a d i ' '^biadead'^ ' ^ D O Q '"^DO 

= K aq 

J D O Q 
' ^ D O Q ' ^ D O C ' * - ^ 

1 4-1 (T hr''^ V 4-^"^ K 4- JT"̂  V 4- jf"^ K 4-V V 
i T i U \iS.^jj-^ ' ' ^ab io"^^b io_zoa i ' ' ^b iqzoo '^^b io_phyt0 ''^biqphyto'^ ^bio_deadi ' '^biqdead'^ ^ D O Q ' "^DO 

- 6 JTWJ' 
J zoo A ZOOA zoo J aa A 

-6 r w J 
J phyto,i phytoj phyto J acpi 

J oyg,i org,i org J aq,i 

6 sed psed 

J aq,i -̂  T^sed c i s e d i f\—6 , j y s e d c i s e a i A 

sed (ibioJ abio.i 
sed 1 A—6 

bio dead. i ' ^ bio dead. i 

• s e d 

/
^sea 1 rsea 

sed J J aqJ 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

iJnits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7.182,936 
15,887 

0 
127,696,640 

2,581,565 
0 

31,924,160 
5,163,130 

0 
127,696,640 

2,581,565 
0 

301,427 
310,000 

assumed to be 0,25' phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0,83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Solids Balance 

SbJo_phyto,1 
Sbjozoo.l 
SbJo_phyto,2 
Sbjo_zoo,2 

SabJo_1 
SabJo_2 
SbJodead. 1 
SbJo_dead,2 
SabJo, sed 
S_bJo_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
SymboE 
A_w 
A_c 
QJn 
Q_oul 
SabJoJn 
Sbjophyto.jn 
Sbjozoo.jn 
SbJo_phyto,1 
Sbjo.zoo. 1 
SbJo_phyto,2 
Sbjo,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v rsabJo 
v r s b j o d e a d 
k m o r t i 
k_mort_2 
v_sA 
v_sB 
v r s 
kmort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surtace Area of Water Body 
Surtace Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

8.41 E-02 
1.25E-01 
6 23E-02 
B.73E-02 
5.28E+04 
5.49E+02 
5.34E+D4 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^^^^^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
intertacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
bunal velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
3.78E-^05 
6.48E+05 
3.47E+06 
3.47E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
CSS 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

0.485598171 
0.1 

2.335096212 
378381 

3017618.85 
183741 1216 

37838.1 
912 5 

0.007620015 
0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.65 
0.21 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matnx A 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
1.82E+09 

0 
0 
0 
0 

S abio,2 
2 

3.02E+06 
-1.82E+09 

0 
0 

1.81E+09 
0 

S bio dead.i 
3 

0 
0 

2.81 E+07 
3.06E+07 

0 
0 

S bio dead.2 
4 

0 
0 

3.02E+06 
-3.06E+07 

0 
2.76E+07 

S a bio, sed 
5 

0 
1400.01159 

0 
0 

^.28E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E 

0 
2.01E 

0 
0 
0 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead,2 
S abio,sed 

S bio dead,sed 

Matrix 
8 41 E-02 
1.25E-01 
6.23E-02 
8.73E-02 
528E+D4 
5.49E+02 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-8.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-04 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-D4 

x=b/A 

0.084069 
0.12479 

0.062268 
0.08734 

52833.08 
548.6925 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R»K»LS»C* 

L^=S,^-A[kg/m'/yr 

S , ,=1 ,26 .V-

"o.224 ^^^"^ 1 
tons/acre 

p ' -^12^2 

0,5-(z,-FzJ 

q W 
'^BIO_zoo,1 

c W 
^BlO_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
^^810,2 

q W 
^ABI0 ,2 

deatln/production 

settling fresuspension 

SSED 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"A'^BIO_zoo,in 

State, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 

Tab: Solids Balance Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distnbutions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distnbutions 

Silt 

Clay 

y '^w_deadl _ , c,w _ y _ J cw 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ A-V • 4 • ' \ ' ^^ 

V 
dS. ised 

• sed i s ed 
sed - ^ s A A v "^ a b i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, etal, 1985, settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, etal., 1985, range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Water column Abiotic Methylation of Hgll => IVIeHg 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_9'^_Hgii_w_i 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgil_w_2 
k_meth_1 
k meth 2 

Parameter Equation 
abiotic mettiylation in layer 1 
abiotic* mettiylation in layer 2 
abiotic mettiylation in layer 1 
abiotic* mettiylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic mettiylation in layer 1 
abiotic* mettiylation in layer 2 

Units 
per day 
per day 
peryr 
peryr 

1 
2 
peryr 
peryr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00633 
0.05595 

0.03052 
0,26985 
2.69E-07 
1.38E-05 

Notes 
1 
1 

3 

if anoxic: 

Ir 

2 
4 

_ 7- * foq 
'^melh.base J H g U 

— h * ( - f^ 
' ^ i r s h .base \ J I ^ I + f ^ ) 

Notes 
1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0,0001 - 0,003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved {non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

pediment Biotic Methylation of Hgll => MeHj 

Symbol 
k_meth_b 
k m e t h b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H,, K, Keppel-Jones, R. D. Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability, 

Environ, Tox, Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0,012-0.016/d, while old mercury is 0.001/day 

^ a t e r column Demethylation of MeHg => Hgj 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
f_ag_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 

k_demeth_2 

Notes 

Equation Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 

biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 

biotic demethylation in layer 2 

Units 
per day 
per day 
peryr 

peryr 

1 
2 
peryr 

peryr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
6.33E-03 
5.60E-02 
3.05E-02 
2.70E-01 
1.56E-07 

1.38E-05 

Notes 
1 

k^ = k d07J&h ._base TL H g n 
f-DOC 

J i^n 

1 From Matilainen and Verta. 1995, Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 
mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved {non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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^gjJUjjgfl^gjgJy^yjjgJIjjJflJyyjj j^^gy^j^^Jfll l j 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Belted Kingfisher - Varied Diet 

Units 
per day 
peryr 

Value 
2.32727E-07 
8.49455E-05 

Notes 
1 2 

February 3, 2012 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H,, K, Keppel-Jones, R, D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability, 

Environ. Tox. Chem. 19{9): 2204-2211, 
present demethylation of new Hgll as 0.416 - 0,528/d, while old mercury is 0.390/day 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg{0H)2 to Hgll, layer 1 
ratio of Hg{0H)2 to Hgll, layer 2 
ratioof Hg{0H)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
— 
~ 

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0,03 

0 
1,00 
1,00 
1,00 

3.00E-02 
3.00E-02 
0,OOE-FOO 

10,95 
10.95 
0,00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0,3 mg/L {from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0,03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0,03/day is taken from Mason, R,P,, F.M.M. Morel, H.F.Hemond. 1995, The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787, 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg{0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched, 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degradation (MeHg -> HgO] 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
3.57E-02 
1.76E-02 
1,30E-i-01 
6,43E-i-00 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25), April 

From Fig, 2a, k=0.0022'PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 
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Photo-Reduutif lyj f igl l -> HgO] 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

1 1 
1 1.2 

calculated for comparison to input 

February 3, 2012 

= k ^ F 
plioloied _base 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

per hour per uE/m^ 
per day per E/m2-

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

-sec 
day 

0,10 
28.25 
0,54 
0,26 
0,11 
0,00 
0,65 
0,26 

236.00 
96,45 

base photoreduction rate constant, UV-B per hour per uE/m2-sec 0,10 calculated for comparison to input 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis -H UV-B 
sum of vis -H UV-B 
sum of vis -H UV-B 
sum of vis -H UV-B 

1 from Amyot, M. D.R.S, Lean, L, Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario, Can, J, Aquat. Sci, 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B, For UV-B -H vis, k = 2,2 -H/- 0.2 per hr. For vis only, k = 1,0 -H/- 0.1 per hour. Assume, k = 1.2 •••/-O.I per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0,4 W/m2, 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, etal, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde etal,, 2001. 
The UV-B is presented there as 1,18 uE/m2/s, therefore 11,8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

f hoto-Oxidation (HgO 
k_photo_UV-B, study 
k_photoox!d_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

perhr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0,25 
0,21 
58.85 
1,44 
1,67 
1,44 

610.22 
525.60 

1 from LaLonde, J,D., M. Amyot, A.M.L. Kraepiel, F.M.M,Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
In freshwater, k = 0,25 -H/- 0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001, oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _photo_base = 
0.25hr -1 

l . lSuE m^ s 
k _ photo _ oxid =k _ photo _ base • UVB 
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Symbol 

z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 
T] UV-B extinction coefficient (layer 
T] UV-B extinction coefficient (layer 
E_avg_1 
E_avg_2 
UV_avg_1 
UV_avg_2 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weathi 
Surface UV-B Intensity 
Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 
Avg Light over depth of layer 1 
Avg Light over depth of layer 2 
Avg UV over depth of layer 1 
Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0,15 
2,25 

76.66 
76.66 
17.84 

8,81E î̂ 00 
3.94E-03 
1.30E-18 

f i e t Keauction (Hgu -> Hgii): pnoto-Keauction plus biotic Keauction 
Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis •H UV-B 
sum of vis •H UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10,95 
10,95 

236,00 
96,45 

246,95 
107,40 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Notes 

1 2̂ ] F 

E - \E ,e - ' ^ 'dx-
Xj - x^ ^̂  Xj - Xj k 

Zl "1 — \ ' \ \ \ 

e ' ^ - e ' ^ 

E. UV-B 
Jvt A l 

•^1 

- % - V - B X A ^ _ 

.UV"̂  dx = 
1 £, O.UV-B 

X i Xi 

p ^ U V - B H _ p ^m'-B^2 

j]^_,= 0A413^(000 UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001, Photooxidation of 
Hg(0) in Artificial and Natural Waters, Environ. Sci, Technol. 35:1367-1372, 
citing Scully, Nt\/I, Lean, DRS. Arch. Hydrobiol. Beih. 1994. 43,135, 

Notes 
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1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

February 3, 2012 

Location 
East 
West 

Revisions 
Version No. 
1,0.1 

YES 
NO 

Date Char 
2/15/2006 Sepc 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

Olin Site Specific 1/18/2010 
Application of SERAFM 

Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of DIssolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb v^as created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b, 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM dov^n to the mercury cycling aquatic ecosystem, 
v^hich can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_v^_1 v^ere not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
Forf_org_Hgll_w_1, link v^asto K_aq_org_MeHg (E80)v^asfixed to goto K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for v^ildlife calculations v^ere linked to the Input/output v^orksheet. 

In this application, BAFs were linked v̂ îthin the v^ildlife worksheet to include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

Spreadsheet-based Ecological Risk Assessment for the Fate of Mercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1,0.4a Last Revision 08/08/2007 

Februay 3, 2012 

Watershed Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
% with Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Deptfi 
Hypolimnion Depth 
Anoxic IHypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

^ ^ 

1 
1 

F 

1 

F 

1 

Inflow Mercury Concentrations 

Total Mercury Cone 
Contaminated Sediment 

HgO 
Hgll 

MeHg 

entration in 

Value 
East 

647,500 
2.1% 
53,3% 
13,3% 
15,6% 
15,7% 

378,381 
0,49 
0.1 

YES 

3.47E^^06 
3.47E^^06 

7,15 
29.39 
29.39 
19,9 
105.2 

16 
16 
0 

Eutrophic 

^ H 

^ 

0 
5.64 E-06 

7,33E-08 

dryweight 

Known Mercury in Contaminated Soils 
Cs,HgO 
Cs,Hgll 

Cs,MeHg 

40.7 

0 

m 
^ ^ 

1.129080624 
4,13E-03 

Units 

m2 

-
-
-
-

m2 
m 
m 

-
yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
RCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll 
MeHg 

Kd bio 
Hgll 
MeHg 

Kc\ n o r 
Hgll 
MeHg 

MeHq Filterec 
HgT Filtered 
MeHg Unfilte 
HqT Unfiltere 

5,64 
0.07332 

7 

^ ^ ^ ^ ^ H 
7,182,936 

15,887 

127,696,640 
2,581,565 

301,427 
310,000 

PCT ERROR 
3,02 

-32,97 
96.44 
185,83 

63,07894647 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ ^ H 
^^^^^^1 
' ^ ^^^^^H 
l ^ ^ ^ ^ l 

^ ^ ^ ^ 
1 * 
CLEANUP 
6.69 

79,56391716 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

[ HgO Unfiltered 
[ Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 

n y i i i JUicwaLd 
1 MeHg porewater 
1 HgT porewater 

^HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

19,35 
2.67 
0.75 

22,77 

19,35 
72,38 
1.42 

93,14 

128.71 
231.59 

4.13 
364.42 

128.71 
710.83 

4.28 
843.82 

128.71 
218.67 

2.16 
349.54 

0.00 
40,69 

0,00795 
40,70 

0.68 
1.49 

3.92 
Little Blue Heron 

6.69 
K 3.02 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

^ m m ^ ^ ^ 1 15.26 

^ F 2,78 
^ 266,23 

0,00658 
40,7 

Note: 8 

Absolute Error 

-19.35 
-2.67 

1 0.02 
-7,51 

-19.35 
-72.38 

1.36 
173.09 

-128,71 
-231,59 

-4,13 
-364.42 

-128,71 
-710,83 

-4,28 
-843,82 

-128,71 
-218,67 

-2,16 
-349.54 

0.00 
-40.69 
0.00 
0.00 

-0.68 
-1.49 

Relative 
Error 

-100 
-100 

3,0229168 
-32.96994 

-100 
-100 

96,437458 
185,82535 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-17,26047 
0 

-100 
-100 

Background 
Conditions 

0,47 
0.07 
0.09 
0,63 

0.47 
1.89 
0,16 
2,53 

1.20 
2,08 
0,20 
3,47 

1,20 
6,37 
0,21 
7,77 

1.20 
1,92 
0,06 
3,17 

0.00 
0.19 
0,00 

0.357 

0.080 
0.173 

0,46 
Little Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

3.44 
0.48 
0.19 
4.11 

3.44 
12.96 
0.36 
16.76 

21.22 
38.13 
0.82 

60.16 

21,22 
117,02 
0,85 

139,09 

21,223 
35,963 
0,387 

57.573 

0.00 
6.69 
0.00 
6.69 

0.17 
0.38 

1.00 
Little Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

Februay 3, 2012 

Rate Constants 
Process 
Methylation 

Demethylation 

Biotic Reduction 
Photo-Degradation (MeHg ~> HgO) 
Photo-Reduction (Hgll - > HgO) Visible Light 
Photo-Reduction (Hgll - > HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Notes 

Human and Wildlife Exposure Risk Results 
Media 

Epilimnion 
Hypolimnion 

Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

Value 
1.16E-07 
1.16E-06 
1.16E-07 
1.16E-08 
1.16E-07 
2.33E-07 

0.03 
0,002 
0.03 

28,25 
58,85 
1.44 

1,89E^H05 

1,67E^H05 

1,80E^H05 

9,14E^H05 

1,99E^H06 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1,1 

per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

Wildlife 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Hazard Quotient | 
Contaminated Background 

1.75 
3.40 
3.92 
1.60 
0.00 

U.1U 

0.20 
0.40 
0.46 
0.19 
0.00 

for Proposed 
Target-Level 

0,45 
0,87 
1.00 
0,41 
0,00 

Human 
Man 
Woman 
Adult 
Child 

U . U U — ' 

o.oo 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

— u,uu • 
n I 0,00 • 

0,00 
0,00 
0,00 • 
0,00 1 

X 

HI 
3.92 
0.46 

Sed_HgT 
40,70 
0,36 

m = 11,659 
b= -4.965 

Sed_HgT 6,694 

for HI = 1 

Indicates an exceedence of Hl=1 

SedHgTvs Hlof Most Sensitive Indictor 

y = U.UU26x-U.UU6 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0,1 
3 Type YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of RCo, If RCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag, 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" function under tools. 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absohite Error = Obsei'ved - Predicted 

„ , . _ Obsei"ved - Predicted 
Relative EITOL = • 100% 

Observed 

Site-Specific User Input 
Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

„ Contaminated Uncontaminated ^ 
Scenano ^_ .„ .. ^_ _„ , Target 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
0.75 

Sediment 
0,09 

0,14 
0,12 
0.13 
0.68 
1,49 
0.81 
0,14 
0.13 

0,02 
0,01 
0,02 
0.08 
0.17 
0.09 
0,02 
0,02 

0,191 

0,04 
0,03 
0,03 
0,17 
0,38 
0,21 
0,04 
0,03 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Tola! Dose = Ŷ /̂̂ Diet,̂ ^̂ ,̂ ,̂ .̂ ,̂  • Potential Dosê  + (drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or RfD 

These tabtes present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed ciean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . . - . . . ,., Drinking 
Body Weight Ingestion Rate 

[kg in wet „ _, . ^ . , „ „ , „ 
weight] [kgwetweight /d ] [L/d] 

0,0075 0,00377 0,0012 

7,4 0,733 0,62 

0,85 0,1145 0,085 

2,2 0.509 0,1 

0,34 0.147 0,16 

0,417 0.168 0,03 

0,15 0.086 0,017 

0,673 0,1834 0,045 

50 0,80 0.000 

Percent of „ 
_ _ _. , Percent of 
Percent of Diet Percent of Diet Diet from n^ t f 

f rom Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : L | 3 .̂ 

and Plants Insects Crayfish or - . , 
_: Fish 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 5% 10% 50% 

0% 25% 0% 75% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
Diet from 
Trophic 
Level 4 : 

Fish 

-

0% 

10% 

60% 

35% 

0% 

0% 

0% 

0% 

48% 

Percent of 
Diet from 

nonaquatic 
sources 

-

0% 

0% 

0% 

0% 

0% 

0% 

100% 

0% 

0% 

Human Specific Parameters 
78 0,0066 1,4 

65 0,0066 1,4 

70 0,0066 1.4 

45 0,0066 0,9 

70 0,059 1,4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

Nichols,J,,S, Bradbury, J, Swartout 1999, Derivation of Wildlife Values for Mercury. Journa! of Toxicology and Environmental Health 
values from Nichols, et al. 1999, Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook, Child drinking rate is the average of children 1-10 {,74 L/d) and 

100% 

100% 

100% 

100% 

100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

29 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

63 

0 

0 

1 

13 

30 

0 

g 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

2 

6 

3 

0 

11 

0 

0 
1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

51 

5 

79 

222 

55 

0 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

15 

120 

120 

0 

0 

0 

0 

11 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

63 

67 

131 

204 

235 

96 

0 

37 

14 

TRV 

ug Hg/kg 
wef 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

0,84 

0,90 

1.75 

3.40 

3.92 

1.60 

0,00 

0,62 

0,00 

RfD 1 
0,01 

0,02 

0,01 

0,01 

0,01 

Part B, 2:325-255, 

11-19 (0,97 L/d). 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic level 4. 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0,00 

0,00 

0,00 

0,00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,3 

0,1 

0,3 

0,1 

0,3 

0,00 

0,00 

0,00 

0,00 

0,00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E î̂ 06 

25th 

5.00E^H06 

50th 

1,89E^H05 
1,67E^H05 

1,80E^H05 

9,14E^H05 

1,99E^H06 

ftl,08E^t-06 

l l ,87E^t -05 

• I ,74E^H05 

75th 

9,20E^H06 

gsth 

1,40E^H07 

B A F -

ug 

f g 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0,014 

0.007 

0.009 

0,004 

0,041 

0.006 

0.010 

0.006 

0,000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

3,36 

0,00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

7,31 

0,00 

0.00 

0,17 

1,57 

3,52 

0.00 

0.99 

0,00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.23 

0.74 

0,36 

0,00 

1.26 

0.00 

0.00 

0,09 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

5.91 

0.54 

9,21 

25.82 

6.42 

0.00 

0.00 

0,22 

Potentia! 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0,00 

1,72 

14,01 

14,04 

0.00 

0.00 

0.00 

0.00 

1,33 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

7 

8 

15 

24 

27 

11 

0 

4 

2 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

>IS6&' 

HQ {Total 
Dose / TRV) 

-

0,10 

0,10 

0,20 

0,40 

0,46 

0.19 

0.00 

0.07 

0,00 

RfD 1 
0,002 

0,002 

0,002 

0,002 

0,002 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0,00 

0,00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0.00 

0.00 

0,00 

0,00 

0,00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,3 

0.1 

0.3 

0.1 

0,3 

0,00 

0,00 

0,00 

0,00 

0,00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0,031 

0,016 

0,019 

0,009 

0,090 

0,014 

0,022 

0,013 

0,000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

7,37 

0,00 

Potentia _ ^ .̂ , 
Potential 

Dose from ,̂  
_ . , Dose from 
Trophic ^ 
Level 2- ^ ' °P^ ' ^ Level ^ . \_Q^Q\ 2" 

Zooplankt g^^ j^^^ 
on 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

16,02 0,00 

0,00 0,51 

0.00 1,62 

0.37 0.79 

3.44 0.00 

7.70 2.77 

0.00 0,00 

2,17 0.00 

0,00 0,19 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0,00 

12,96 

1,17 

20.18 

56.56 

14,05 

0,00 

0,00 

0,47 

ug Hg/kg 
wet 

weight/d 

0,00 

3,76 

30,69 

30,75 

0.00 

0.00 

0.00 

0,00 

2,91 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

16 

17 

33 

52 

60 

25 

0 

10 

4 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

SAM 

HQ (Total 
Dose / TRV) 

~ 

0,21 

0,23 

0,45 

0,87 

1.00 

0,41 

0.00 

0,16 

0,00 

RfD 1 
0,003 

0,004 

0,004 

0,004 

0,004 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 0,00 

0,00 0,00 

0,00 0,00 

0,00 0,00 

0,00 0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0,00 

0.00 

0,00 

0,3 

0,1 

0,3 

0,1 

0,3 

0,00 

0,00 

0,00 

0,00 

0,00 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ ^ 
Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
E 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3,78E^H05 ^ 

4.86E-01 
l.OOE-01 
1,84E•^05 
3,78E-f04 

0 
3,47E^^06 
3,47E t̂-06 

0 
0,00000564 
7,332E-08 

105.2 
100 

^ ^ ^ ^ ^ ^ ^ m 
^^^^^^^1 10 

7.76 

[ S 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 

0 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995, Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
--
.. 
— 
-

— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% • 
13% • 
16% 1 
16% 

1 13,598 
345,118 M 
86,118 • 
101,010 • 

1 101,658 J 
0.1 

0,001 
0,001 
0,001 

0,0005 
0 
0 
0 

1,129080624 
0,004128952 

6 

1 
1 
1 

0,2 
0,2 
4,9 

0,2 
0,2 
2 

0,2 
0,2 
0,2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 

Tab: Parameters Page 2 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ M 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(D0C) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

— 
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0,525 

Value 
29,39 
29,39 
302,54 
302,39 

19,9 

95,00 
0,65 
0,05 
0,50 

29,33 

2,25 
76,66 
76,66 

Meso 
3-5 
2 

Meso 
1,05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2,25 

4 

5 

1,2 
3 

Dystro 
lO^H 

4 

Dystro 

2,5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0,525 1,05 2,25 2,5 perm 

3 from Scully and Lean: Scully, N,M., D.R.S, Lean, Arch. HydrobioL Beih. 1994, 43,135, as cited by 
LaLonde, J.D., M, Amyot, A.M,L. Kraepiel, and F.M.M.Morel. 2001, Environ, Sci. Technol, 35, 1367-1372, 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
Ukg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

^ 15.887 ^ 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
L/kg 

0 
127,696,640 

^ 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular v /̂eight 
H Henry's Lav^ Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cnr 

" ' ~ MW^^^ sec 

- 5 
22x10"" cm^ 

' ' ' ~ MJV^^' sec 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

leHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
Ukg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
Ukg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soi 
Kd-

suspended 
matter 

Ukg L/kg 
6309.573 199526.23 
630957.3 7943282.3 

630.9573 79432.823 
1584893.2 

Kd-
sediment 

Ukg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

Ukg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 
630.95734 

multiplier 
for 

Kd_abio 
to Kd bio 

Kd-bio 
Avg 

Kd bio 

1 
NTG_max 
estimate of 
Kd_bio from 
Kd_suspen 
ded X max 
multiplier 

L/kg 
1.5 299289.3 349170.9 
2 399052.5 15,886,5^ 

5 397164.1 516313.4 
8 635462.6 12.679.146, 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
G_HgO_1_Aq 
G_Hgll_1_Aq 
G_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
G_HgO_pore 
G_Hgll_pore 
G_MeHg_pore 

G_HgT_1_lillered 
G_HgT_2_lillered 
G_HgT_Sed_lilteied 

C_HgO_1_T 
G_Hgll_l_T 
G_MeHg_1_T 
G_HgO_2_T 
G_Hgll_2_T 
G_MeHg_2_T 
G_HgO_sed. bulk 
G_Hgll_1_seci, bulk 
G_MeHg_1_sed. bulk 

GHgOsed. iBiet 
G_Hgll_1_sed, wet 
G_MeHg_1_5ed. wd 
G_HgT_sed,*d 

G_HgO_sed, dry waghl 
G_Hgll_1_sed, drywei^f 
GMeHglsed . diy uveighl 

G_HgT_1 
G_HgT_2 
GHgTSed, dry weight 

Equatio 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

_1 
_1 

f_aq_MeHg_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_2 
t_aq_MeHg_'jv_2 

t_DOC_HgO_wJ 
f_DOC_Hgll_w_1 
t_[XX:_MeHg_'jv_1 
f_DOC_HgO_'jv_2 
t_DOC_Hgll_w_2 
t_D0C_MeHg_w_2 

(%Me MeBg_T/Hg_T) 

Bulk EKcbarge Flow 
Intlow 
Outtlow 
Surtace Area of tbe Water Body 
Exchange rate 
Volume ot Layer 1 
Volume ot Lay©" 2 
depth of first water layer 
depth of second water layer 

aqueous phasefractionof HgO ir watei column, layer 1 
aqueous phasefractionof figll in water column, layei 1 
aqueous phase fraction of MeHg ir water column, fayei 1 
aqueous phase fraction of HgO ir watei column, layer 2 
aqueous phase fraction of Hgli in water cofumn, layei 2 
aqueous phasefractionof MeHg ir watei cofumn, fayei 2 

fDOC complexed fractior ot HgO in water column, fayer 1 
L)OC complexed fractior ot Hgfl in watei cofumn, fayer 1 
fDOC complexed fractior ot MeHg in water column, fayer 1 
fDOC complexed fractior ot HgO in water column, fayer 2 
fDOC complexed fractior ot Hgfl in water cofumn, fayer 2 
DOC comprfejied fractior of MeHg in water column, fayer 2 

Units 
g/m3 
g/m3 
g/m3 
g/ni3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gia 

9^ 

g/m3 
g/m3 
g'g 

%MdHg 
6.52% 
2.66% 
0 06% 

m3/yi 
m3/yi 
m3/yi 
m2 

m2/yr 
m3 
m3 

Value 
4.75E-07 
6.96E-0e 
8.71 E-oe 
1.20E-06 
2.0aE-06 
2.00E-07 
1.20E-06 
1.92E-06 
5.66E-0e 

6.31 E-07 
3.47E-06 
3.17E-06 

4.75E-07 
1.89E-06 
1.65E-07 
1.20E-06 
6.37E-06 
2.07E-07 
9.92E-07 
1.61 E-01 
9.3aE-05 

7.75E-13 
1.93E-07 
8.52E-15 
1.93E-07 

2.20E-12 
3.57E-07 
2.0SE-10 

2.53E-06 
7.77E-06 
3.57E-07 

%Hgll 
74.72% 
81.96% 
99.94% 

3,017.619 
3,474.314 
3,474.314 
378,381 

2 
183,741 
37,838 
049 
010 

1.000 
0.006 
0.089 
1.000 
0.056 
0.162 

0.000 
0.031 
0.440 
0.000 
0.270 
0.802 

Cone II 
ng/L: 

0.47 
0.07 
0.09 
1.20 
2.08 
0.20 
1.20 
1.92 
0.06 

0.63 
3.47 
3.17 

0.47 
1.89 
0.16 
1.20 
6.37 
0.21 

1 
160.82E 

94 

0.000 
0.193 
0.000 
0.193 

0.0000 
0.3570 
0.0002 

2.530 
7.773 
0.357 

%HgO 
18.76% 
15.37% 
0.00% 

Q' = 
E„ A,-

0.5-(z,+Z3) CT BuffiexdiaigetfowlL3ni 

Equatiors for Totaf Mercury Concentrations of given species (i.e. lotaf f-fgO sortjed -i-dissofved) 

'^..^=^,.,»+fi.c^a.«4^./J-c;,,,+h,,,^-f'J-c;,.,4a.rP'-^«;.^ K-' .r! lLu^C'^(i-C\ 

^ . - ^ = hu,H'̂ QX.̂ .Et-h'...̂ -̂ ^<,iA-Q^ r̂Q'-̂ ^^^ 

yf-^=^\^%.iry^-ci^m^\^^;y.^H^...M^\^^^^^^^ -̂ k\A\)Pi:U -̂K 

y.^-^ = ^hl>:sV\cl̂ ^AW..i,-̂ ^Cl,̂ ^̂ \-Q-k ,̂̂ -V -̂k^̂ ^̂  ^ . •%+(v .+vJ .C^ , „^ 

V. - ^ f ^ = + [ ^ ' ' - * 2 • ^-l- <^«^'"+1- ̂ ' - ^''^-^-^^ • y . - ^"..r • K - *")„„„„^ • F, - V,, • /i?,M.H,- A - v,B • A ,̂M.H, • A - ^ „ • / = ; L J - c:,s,2 

f ; ^ = k / : , : ^ ^ + ( ^ ^ •/;i;Uo ^"^ • A™^W)--^J-'^W + -h',.+ ,̂}f:,t^^-A.-kb„„-v,„ Cs^+H..-f ;]-c^/H+K„ •f'.J-ci;i, 

-(v.+vi)-/;;^,„-A-(^„+iU-f'.. 

dc:' 
• Aifoj i Jim: •A^\C-^^A^b„ • A - ( % 

Q' = 
• t t n j ^ ' -

0.5-(z3-^z,) 
E^ =0.0142-Z"*^ -365 d/yr where Z is mean totaf depth ( i .e , z l + z2) 

from Mort imei(1941), cited in Schnoor, 1996, pg. 57. 
to i livers, tbis will he djfteient (see SchrHHir) 

Mat i i x A 

C HqO 1 T 
C Hqll 1 T 
C MeBq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HgO 1 T 

-1.90 E+08 
1.12E+08 
OOOE-tOO 
3.018E+06 
O.OOOE+00 
O.OOOE+00 
OOOE-KB 
OOOE-KH) 
OOOE-KW 

C Hql l 1 T 
2 

4.54E+07 
-6.02E*07 
4.94E-02 

O.OOOE+00 
1.134E+07 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39 E+06 
2.8BE-1)2 

-9.84E+06 
0 OOOE-KM 
0 OOOE-KH) 
3.626E*06 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02 E+06 
O.OOE+00 
O.OOE+00 
-2.31 E+D7 
1.99 E+07 
O.OOE+00 
2.12E+05 
O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

OOOE-KB 
3.02E+O6 
OOOE+00 
4.06E+O6 
-1.15E+08 
5.24E-D1 
OOOE-KB 
1.D8E*0e 
OOOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+OO 
3.D2E+06 
2.43E+05 
5.24E-01 

-4.BBE+06 
O.OOE+00 
O.OOE+00 
1.62E+06 

C HqO 1 sed 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
2.55E+05 
O.OOE+00 
O.OOE+00 
-2.55E+05 
O.OOE+OO 
O.OOE+00 

C Hql l 1 sed 
8 

OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
4.29E^3 
OOOE-KB 
OOOE-KB 
-4.29E+03 
4.82E-01 

C MeHq 1 sed 
9 

OOOE-KB 
OOOE-KM 
OOOE-KB 
OOOE-KB 
O.OOE-KB 
4.4DE+03 
O.OOE-KB 
9.64E-D1 
-4>IOE+03 

Matiix 
b 

-3.99E-01 
-4.13E+01 
-9.97E-01 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 
Matiix 

4 746E-07 
1.890E-O6 
1.649E-07 
1.195E-06 
6 371 E-06 
2 071 E-07 
9 919E-07 
1 608E-01 
9.382E-05 

Inverted Matrix 

-1.21 E-08 
-2.73E-08 
-1.65E-10 

-1.859 E-08 
-9.578 E-08 
-5.423E-10 
-1.54E-08 
-2.42E-03 
-4.64E-07 

-1.13E-08 
-4.52E-08 
-2.64E-10 

-2.847E-08 
-1.520 E-07 
-8.609 E-10 
-2.36E-08 
-3.e4E-03 
-7.37E-07 

-4.94E-09 
-1.18 E-08 
-1.54E-07 
-1.157E-08 
-5.127E-08 
-1.718E-07 
-9.60 E-09 
-1.29 E-03 
-6.33E-05 

-1.15E-i)8 
-4.04E-08 
-6.61 E-10 
-1.13E-07 
-3.81 E-07 
-2.16E-09 
-9,36E-08 
-9.61 E-03 
-1,84E-06 

-1.14E-08 
-4.24E-08 
-7.36E-10 
-7.67E-08 
-4.24E-07 
-2.40E-09 
-6.37E-08 
-1.07E-02 
-2.05E-06 

-5.43E-09 
-1.39 E-08 
-1.43 E-07 
-1.91 E-08 
-7.59 E-08 
-4.66E-07 
-1.59 E-08 
-1.92 E-03 
-1.72 E-04 

-1.15E-08 
-4.04E-0B 
-6.61 E-10 
-1.13E-07 
-3.81 E-07 
-2.16E-09 
-4.01 E-06 
-9.61 E-03 
-1,84E-06 

-1.14E-08 
-4.24E-08 
-7.52E-10 
-7.67E-08 
-4.24E-07 
-2.45E-09 
-6.37E-08 
-1.09E-02 
-2.10E-06 

-5.43E-09 
-1.39 E-08 
-1.43E-07 
-1.91 E-08 
-7.60 E-08 
-4.66E-07 
-1.59 E-08 
-1.92 E-03 
-3.99 E-04 

x=b;A 

474599E-07 
1.89003E-O6 
1.64944E-07 
1 19505E-06 
6 37108E-O6 
2.07147E-07 
9 91889E-07 
0.16032824 

9 38187E-05 
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f_3bio_HgO_w_1 
f_^ io_Hg l l_w_1 
f_^io_NteHg_w_1 
f_abio_HgO_w_2 
f_^ io_Hg l l_w_2 
f_^ io_MeHg_w_2 

f_zoo_HgO_w_l 
f_zoQ_Hgll_w_l 
f_zoQ_MeHg_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgl[_w_2 
f_zoQ_MeHg_w_2 

f_phylo_HgO_w_1 

f_phylo_HglLw_1 
f_phylo_MeH9_w_1 
f_phylo_HgO_w_2 
f_phylo_Hgll_w_2 
f_phvlo_MeH9_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_1 
f_org_MeHg_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_3q_HgO_sed 
f_3q_Hgll_sed 
f_3q_MeHg_sed 

f_sed_HgO_sed 
f_sed_h9ll_sed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
kw_v,HgO 
kw_v,Hgll 
kw_v,MeHg 
k w o a d i 
kw_oad_2 
k w r e d l 
kvij_red_2 
k v i j m e t h i 
kw_meth_2 
k w d e m e t h i 
kw_demeth_2 
kw_ptiolodegrad_1 
kw_fl iolodegrad_2 
k w m e r 
k b o w d 
kb_red 
k b m e t h y 
kb_demelti 
kb mer 

v b u r 

R_sw_HgO 
R_sw_Hgll 
R _ s w _ M ^ g 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
r b o s 
Q sed 

al^otic particulate pba 
atHolic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atNolrc particulate pba 
abiolrc particulate pba 

zcMipJarktor particulate pba 
zcM^plarktor particulate pba 
zooplarktor particulate pba 
zoof^ankfor particulate pba 
zoof^anktor particulate pba 
zoofrianktor particulate pba 

pbyEoplanktor particulate pba 
pbyEoplankEor particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbytoplankEon particulate pba 

1 of HgO IR water co l jmn , layer 1 
1 of Hgll rn water column, layer 1 
1 of MeHg in water column, layer 1 
1 of HgO in water column, layer 2 
1 of Hgll in water cdumn, layer 2 
1 of MeHg in water column, layer 2 

5 fraction of HgO in water column, layer 1 
5 fraction of Hgll in water cirfumn, layer J 
B fraction of MeHg in water cofumn, laya" 1 
3 fraction of HgO in water column, layei" 2 
5 fraction of Hgll in water cdumn, layer 2 
5 fraction of MeHg in water column, laya" 

i fraction of HgO in water column, layef 
i fraction of Hgll in water cirfumn, layer 1 
B fraction of MeHg in water column, layer 1 
B fraction of HgO in water colum 
B fraction of Hgll in water column, layer 2 
B fraction ot MeHg in water column, l a y s 2 

w g a n c part iculatephasefract ionof HgO in water column, layer 1 
. particulate phase fraction of Hgl[ in water column, l a y ^ 1 
. part iculatephasefract ionof MeHg in water column, fayer 1 
. part iculatephasefract ionof HgO in watffl" column, layer 2 
.particufate phasefract ionof Hgll in water column, layer 2 
. part iculatephasefract ionof MeHg in watef colLimn, Layef 2 

aqueous phase fraction of HgO in sediments 
aqueous phasefract ionof Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
parbciilate phase fraction of Hgll in sediments 
parbculate phase fraction of f ^ H g in sediments 

Total Load, HgO 
Total Load, Hgll 
T o l ^ Load, MeHg 

n volatilizatjon loss rate conslant. HgO 
n volatilization loss rate conslant. Hgll 
n vofatilization loss rate conslant. MeHg 
n oxidation rale cortstant 
n oxidation rale constant 
n reduction rate conslant, layer 2 
n reduction rate conslant, layer 2 
n melh^al ion rate constani, layer 1 
n melhyialion rate constant, layer 2 
n demethylation raEe conslant, layer 1 
n demethylation raEe conslant, layer 2 
n phoEoreducEion rale for layer 1 
n phoEoreducEion rale for fayer 2 
n mer cleavage demethylalion rate constant 

oxidation rale constant 
reduction rate conslant 
melhyialion rate constani 
demethyfation rate conslant 

demethylalion rate constant 

benthit 
benthit 
benthit 

benthit 
benthit 

abiolic settling velocity 
bioiic settling velocity 
resuspenston velocity 
pbytoplankEon mortality rate 
mineralizalkin rate 
burial rate 

porewater diffusive vofume, HgO 
porewater diffusive vofume, Hgll 
pore water diffusive vofume, MeHg 
pore water diffusion caefficient,HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHg 
Sediment Particle Density 
sediment porosity 
sediment layer.char mixing length 
Volumeof Sediment 

TSS 1 
TSS+2 

Effective Paititio 
K etl HgO 1 
K eti Hgtl 1 
K etf MeHg_1 
K eff HgO 2 
K eff Hgll 2 
K eft MeHg_2 

T Coefficients for each Hg species and layei 
Effective K for HgO ir 
Effective K for Hgl h 
Effective K for MeHg 
Effective K for HgO i 
Effective Kfor Hgll 1 
Effective K foi MeHg 

layei 1 
layer 1 
n layei 2 
layei 2 
layer 2 
n layei 2 

_ 

i 1 
2 
2 
J 2 

g'yr 

peryr 

peryr 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
pa^yi 
pa^yi 
peryi 
peryi 
peryi 
peryi 
peryr 

m/yr 

m/yr 
m/yr 
peryr 

peryr 
m/yr 

m3/yi 
m3/yi 
m3/yi 

m2/sec 
m2/sec 
m2/sec 
g'cm3 

cm31an3 

Aw'z sed m3 

mg'L 
mg/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

0.000 
0.004 
0.000 
0.000 
0.050 
0.000 

0.000 
0.101 
0.229 
0.000 
0.000 
0.000 

0.000 

o.eoe 
0.229 
0.000 
0.000 
0.000 

0.000 
0.050 
0.014 
0.000 

0.624 
0.036 

100E-KB 
9.90E-06 
5.01 E-04 

OOOE-KB 
1.00E-KB 
9.99E-01 

3.99E-01 
2 17E4<)1 
7 43E-01 

366 36 

0 00 
187 

61022 
52560 
246 95 
107 40 
0 00 
0.00 
0.00 
0 00 
13.03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0 00 

4.792.63 

73 
0.003700005 

10.95 

0 01 
0.007620015 

2 12E-K)5 
2 12E-K)5 
2 02E-K)5 
6.41 E-10 
6.41 E-10 
6.11E-10 
2 65E-KB 

0.83 
0.030 

1135143 

165 
0 21 

OOOE-KB 
1 59E-K)7 
5.43E-K)5 
OOOE-KB 
9 76E-K)6 
1.80E-K)5 

Conversion for SedimenI Concentrations 
Model Calculates as g f-fg per cubic meter (water or sediment partrcles) 

C*J 
' g H g ~ 

g sed p p „ ^ , j ^ - ^ « j ) 

1 J aq.i 

g sed 

cm sed 

' s H g ' 

m^ bulk 

m' bulk 
1 0 ' ^ 

m J 

C'Z 
g sed P ^ 

c^" 
J^^)+P^^J} -e.J g water 

cm^ water 

/M' water 

m' bulk 

m̂  bulk 

Mf '""' 
m' 

-f 
g sed 

cm^ sed 

m̂  water 

III' bulk m 

f^L 

{̂ L.cL ,̂ + si,fiU, + s;*,«c;̂ ,̂ + si^ci 
sL.+si„ + si^^ + si^ 

^Li+'^DOCi 

,) ic - c ) 
TSS 
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Water Body Mercury Concentrations 
Symbol Paiametei 
C HgO i Aq 
C Hgll 1 Ag 
G_MeHg_l_Aq 
C HgO 2 Ag 
C Hgll 2 Ag 
C_MeHg_2_Aq 
G HgO poie 
G Hgll pore 
G MeHg_pore 

C HgT 1 filteied 
C_HgT 2_filteied 
G HgT Sed filtered 

G HgO 1_T 
G Hgll 1 T 
G MeHg 1 T 
G_HgO 2_T 
G Hgll 2 T 
G MeHq 2 T 
G_HgO_sed 
G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G M e H g l s e d , wet 
G HgT sed,wet 

G_HgO_sed, diy weight 
G Hgll 1 sed, dryweight 
G MeHg 1 sed, dry weigh): 

C HgT 1 
C HgT 2 
C_HgT_Sed 

Layei 1 
Layei 2 
Sediments 

V_1 
V 2 

z2 

f ag HgO w 1 
f_aq_HgM._w_1 
f ag l̂ leHq w 1 
f ag HgO w 2 
f_aq_Hgii_w.2 
f ag MeHq w 2 

f_OOC_HgO_w_1 
f DOC HgO w 2 
f DOC Hgll w 1 
f_DOC Hgll_w 2 
f DOC MeHq w 
f DOC MeHq w 

f abEO HgO w 1 
f abK) Hgll w 1 
f_abEO_MeHg_w_1 
f ^ m HqO w 2 
f ^ m Hgtl w 2 
f_abK)_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rate 
Volume of Layer 1 / 
Volumeof Layei 2 / 
depth of first water layer 
depth of second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hgll in waXei column, layer 1 
aqueous phase fraction of MeHg ir water cotiflnn, layer 1 
aqueous phasefraclionof HqO ir water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 2 
aqueous phasefractionof MeHg ir water column, layer 2 

DOC complexed fraction of HgO ir water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fractron of MeHg ir water column, layer 1 
DOC complexed fraction of HgO ir water coEumn, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate pfia 
abiotic particutate pfia 
abiotic particutate pfia 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

J fraction of HqO <n water column, layer 1 
J fraction of Hqll ir water column, layer 1 
J fraction of MeHg in water column, layer 1 
J fraction of HqO in water column, layer 2 
J fraction of Hqll in water column, layer 2 
J fraction of MeHg In water column, layer 2 

Units 
g/m3 
g/m 3 
9/m3 
qflll3 
gfin3 
gftn3 
qfin3 
qfin3 
gftn3 

qfln3 
g/m3 
glm3 

gAn3 
q/m3 
g/m3 
ghn3 
q/l l l3 
g/ i i i3 
g/ i i i3 

qAii3 
gAii3 

-<|'<I 
gla 

gla 

g'g 
alti 
^a 

qfln3 
qfln3 
ai9 

%UeHq 
1.52% 
0.51% 
0.(12% 

mSfvr 
mSfyr 
m3/yT 
m2 

m2/vr 
m3 
m3 

1.94E-05 
2.67E-06 
7.47E-07 
1.29E-04 
2.32E-04 
4.13E-06 
1.29E-04 
2.19E-04 
2.16E-06 

2.28E-05 
3.64E-04 
3.50E-04 

1.94E-05 
7.24E-05 
1.42E-06 
1.29E-04 
7.11E-04 
4.28E-06 
1.07E-04 
1.83E+01 
3.58E-03 

4.03E-11 
1.43E-0S 
4.29E-09 
1.43E-0S 

2.37E-10 
4.07E-05 
7.95E-09 

9.31 E-05 
8.44E-04 
4.07E-05 

%Hqll 
77.ra« 
B4.24K 

99 .98% 

3,017,619 
3,474.314 
3,474.354 

378,381 

2 
183,741 

37,838 
0.43 
0.10 

100.00000% 
0.63276% 
8.86115% 

100 00000% 
5.59528% 
16.16173% 

0.00000% 
3 .05171% 

43 .95131% 
0.00000% 
26.98508% 
80.16218% 

0.00000% 
0.38210% 
0.01183% 
0.00000% 
5.01537% 
0.03204% 

Cone, in r>g/L : ug/g 

19.35 
2 67 
0 75 

128.71 
231.59 

4 13 

128.71 
218.67 

2 16 

22.77 
364.42 

349.54 

19.35 

72.38 
1.42 

128.71 

710.83 
4.28 

106.83 

18331660.50 
3582 6 8 

0.000 
14.316 
0.004 

14 320 

0 00 

40.69 
0 01 

93.14 
843.82 
40.70 

%HqO 
20.78% 

15.25% 
0 00% 

Q' = 
E„A,. 

0 .5 - (z ,+z , ) 
Q' Bulk exchanqe flow \L3fT\ 

Equations for Total Mercury ConcentratKinsof given species (i.e., total HgO: sorbed-i- dissoEved) 

K^-^ = kH,n+Q,f,.HA''̂ .M-(Z,A^̂ ''̂ ^̂ ^̂ ^̂ ^̂ ^ 

K -̂̂ =k«^+Q,A.HA^ .̂.̂ -K\<,m4 '̂̂ < -̂K+^^^^^^^^ 

v / - S ^ = L,̂ ^̂ +̂QS,̂ ^̂ 4̂w ,̂,,-V \̂.C;̂ +̂\-Q,,r& • 4.- ^iB'hi'iMsHg-^y'-MsSj'^Q '^U 

Vf-^ = ̂ \kŷ ^̂ .̂v\cl̂ ,̂ [̂h,i,̂ ĵ  + kŵ,̂ ,̂ ^̂ ^̂ ^̂^ RJ-^A'^-.AV,)-/:::.,• A 

K -̂̂ Ak .̂.,jK\<^A'̂ .̂̂ ^^ -̂K]-(Z.B,A-0-î r̂̂ ^^^^ 

K^^f^=4^^.mK]cH,,t>4-&-k^''^,.,^K-''^„K-i'^,.,.,...,K-^.A-f^^^^^^ 

" ' - H e 

' dt • = [ ^ J ' , W + (̂ .* • /""i'lW + ''=9 • fh^w)- -̂ wl• <̂HjO + •/leJ.HsO • ' i . ' . + \kb.,-vA-cZ \kb_ 

'=kxL/i+ L •f:Uu^ \B • f:L,}- K\ CLU^ H..,- yJ-c^i+ -R-. •f::L,rA-H.,^i^b^J-y.. ON...iU-ci; 

d C " 

+K-f,f̂  •/i':;W)-'^l-ci^.+K -(v.+vj-/.; ' •A.-1 .Akb... 

Q' = 
iLt-.JL-

0,5.(z,+^i) E_̂  =0.0142-Z" '^ -365d/yr wbere Z is mean total depth [i.e., z l + z2) 
f rom Mortimer, cited m Schnoor, 1996, pq. 57. 

for rivers, tbis will be d[fferent (see Schnoor) 

Mat r ix A 

C HgO 1 T 

C Hql l 1 T 
C MeHg 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHg 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHg 1 s e d 

A*<=b 

C HqO 1 T 
1 

-1 ,90E*08 

1,12E-^0e 
O.OOE-i-00 

3.01 BE+06 

0 OOOE+00 
0 OOOE+00 
O.OOE-i-00 

O.OOE-i-00 
O.OOE-i-00 

C Hql l 1 T 
2 

4.54E+07 

-6,02E+07 
4,94 E-02 

O.OOOE-i-00 

1,134E*07 
O.OOOE-i-00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

2,39E+06 

2.88 E-02 
-9,84E+06 
O.OOOE+OO 

O.OOOE+00 
3,626E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02 E+06 

0 OOE+00 
0 OOE+00 
-2,31 E+07 

1.99 E+07 
0 OOE+00 
2,12E+05 

0 OOEfOO 
0 OOEfOO 

C Hgl l 2 T 
5 

O.OOE+00 

3.02 E+0 6 
0 OOE+00 
4,06E+06 

-1.15E+08 
5,24 E-01 
0 OOEfOO 

0 OOEfOO 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+OO 
3,02E+06 
2,43E+05 

5,24E-01 
-4,8BE+06 
O.OOE+00 

O.OOE+00 
1,62E+06 

: HqO 1 sei 
7 

0 OOEfOO 

0 OOEfOO 
0 OOEfOO 
2.55E+05 

0 OOEfOO 
0 OOEfOO 
-2,55E+05 

I.OOE+OO 
0 OOEfOO 

Z Hql l 1 se 
8 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

4,29 E+03 
O.OOE+00 
O.OOE+00 

1,O0E-00 
4,82E-01 

0 T sed 

C MeHq 1 sed 
9 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

O.OOE+00 
4,40E+03 
O.OOE+00 

1,OOE+00 
-4,40 E+03 

Mat r ix 
b 

-3,99 E-01 

-4.13E+01 
-9,97 E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1.83E+01 
O.OOE+00 

13.33535 q /m3 

C HgO 1 T 

C Hql l 1 T 
C MeHg 1 T 
C HqO 2 T 

C Hql l 2 T 
C MeHg 2 T 
C HqO s e d 

C Hql l 1 s e d 
C MeHq 1 sed 

So lu t i on 
Mat r ix 

1.935E-05 

7.238 E-05 
1.415E-06 
1.237E-04 

7.108E-04 
4.233E-06 
1.068E-04 

1 833E+01 
3.583E-03 

Irwerted Matnx 

-9,57 E-09 

-1,79 E-08 
-1,97 E-16 
-1.624E-09 

-2.044E-09 
-3.476E-16 
-1,35 E-09 

1,35E-09 
1,97 E-14 

-7,26E-09 

-3,03E-08 
-3,86E-16 

-1,533 E-09 

-3,245E-09 
-7,619E-16 
-1,27E-09 

1.27E-09 
-1,41 E-13 

-3.53E-09 

-6,51 E-09 
-1.54E-07 

-2,047 E-09 

1.352E-09 
-1,715 E-07 
-1.70 E-09 

6,31 E-05 
-6.31 E-05 

-1.47E-09 

-3.15E-09 
1,96 E-15 
-4.53E-08 

-8.12E-09 
6,42 E-15 
-3.76E-08 

3,76 E-08 
6,48 E-12 

-2,42E-10 

-9,04E-10 
-5,89E-16 
-1,64E-09 

-9,05E-09 
-1,91 E-15 
-1,36E-09 

1.36E-09 
-5,53E-13 

-3,26E-i)9 

-5,82 E-09 
-1,43 E-07 
-4,48 E-09 

5,02E-09 
-4,65 E-07 
-3,72 E-09 

1,71 E-04 
-1,71 E-04 

-1.47E-09 

-3,13 E-09 
2,72 E-13 
-4.53 E-08 

-7.97 E-09 
8,86 E-13 
-3,96E-06 

3,96 E-06 
7,59E-10 

1.04E-06 

3.88E 
6,88 E 
7.02E 

3,88E 
2,24E 
5,82E 

06 
118 
116 
O.'i 
»l 
116 

1,OOE+00 
1,92 E-04 

-3,02 E-09 

-4,94 E-09 
-1,43 E-07 
-2,89 E-09 

1,38E-08 
-4,65 E-07 
-2,40 E-09 

3,9eE-04 
-3,98 E-04 

x=b/A 

1 94 E-05 

7 24 E-05 
1 42 E-06 
0.000129 

0.000711 
4 28 E-06 
0.000107 

18 33166 
0.003583 

^ d ^ ' 
' S H g 

g sed Ppnm-ci^(l-^w) g sed 

cm sed 

~ g H g ' 

m^ bidk 

m 

Trv" bidk m J 

Tab: Water Body C sed Hg Page 1 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

f zoo HgO w 1 zooplankton partculate phase fraction of HgO n water coiumn, layer 1 
f_ZDO_Hgll_w_l zooplankton partculate phase fraction of Hgll in water column, layer 1 
f zoo MeHq w 1 zooplankton particulate ohase fraclion of MaHq in water column, layer 1 
f zoo HgO w 2 zooplankton partculate phasefraclionof HqC m water column, Iayer2 
f_zoo_Hgll_w_2 zooplankton particulate phase fraction ol Hgll in water colmin. layer 2 
f zoo MeHq w 2 zooplankton partculate ohasefractionolMeHq m water column, Ia¥er2 

f_phvto HgO w 1 phytoplankton particulate phase traction of HqO m water column, layer 1 
f phyto Hgll w I phytoplankton particulate phase traction of Hqll m water cokmn. layer 1 
( phyto MeHg * 1 pliytoplankton particulate phase traction of MeHq m water column, layer I 
(_phvtD_H90 *_2 pliytoplankton particulate phase traction of HgD n water column, layer 2 
1 phyto Hgll w 2 phytoplanktonparticiiatephasefractionol Hgll in water cohinn, laver2 
I phyto MeHg w 2 phytoplanktonpaiticulalephaBetraction of MeHq n water colimn, layer2 

f org HqO w 1 orqanic paniculate i ^ s e fraction of HoO in water column, layer 1 
f org Hqll w 1 orqanic particutate pfiase fraction of Hgli in water column, layer 1 
f.org MeHg w 1 organic particutate phase fradior of MeHq in water column, layer 1 
f org HgO w 2 orqanic partculate phase fracton of HQO in water column, layH 2 
f org Hqll w 2 orqanic particulatephasefraction of Hflllin water colimn, layer2 
f _oig MeHg_w_2 organic particulate phase fraction ot MeHq in water ci^umn, layer 2 

0 00000% 
10.10022% 
22.87564% 
0 00000% 
0 00000% 
000000% 

000000% 
80 60179% 
22 67564% 
0 00000% 
0 00000% 
0 00000% 

0.00000% 
5.03141% 
1.42443% 
0.00000% 

62.40427% 
3.64406% 

f_ag HgO aed 
f ag Hgll sed 
f ag MeHq aed 

f sed HqO sed 
f sed Hgll sed 
f_sed_MeHg_sed 

L T.HqO 
L_T.Hgll 
L T,MeHg 

Rate Constants 
kw U.HgO 
kw v.Hgll 
kw_ V.MeHg 
kw r>xid I 
kw r>xid 2 
kw_red_1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodegrad_l 
kw pholodegrad 2 
kw mer 
kb oxid 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate pfiase fraction of Hgl! in sediments 
partculate pfiase fracton of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load. MeHq 

water cohinn volatilization kas rate constant. HoO 
water cokinn volatilization kjss rate constant, Hqll 
water cohmn volatilization kjss rate constant, MeHg 
water cohmn oxKJatnn rate constant 
water cohmn oxklatkHi rate constant 
water cohmn leduction rate constant, layer 2 
water cohmn reduction rate constant, layer 2 
water column methylation rate constant, layer 1 
water column methylation rate constant, layer 2 
water column d^nethvlation rate constant, layer 1 
water column demethylation rate constant, layer 2 
water ci^umn photoreduction rate lor layer 1 
water ci^umn photoreduction rate tor layer 2 
water column mer cleavage demethylalioh rale constani 
benlhic oxidation rate constant 
benlhic reduction rate constant 
benlhic methylation rate constant 
benthic demelhylalion rale constant 
benlhic mer cleavage demethylation rate constant 

pervr 
peryr 
peryr 
peryr 
peryr 
peryr 
por i r 
peryt 
perjr 
pervr 
peryr 
peryr 
peryr 
pervr 
paryr 
peryr 
peryr 
peryr 
peryr 

100.00000% 
0.00099% 
0.05006% 

0.00000% 
99.99901% 
99.94994% 

3.99E-01 
2.17E+01 
7.43e-01 

388 JB 
(Mn 
1.87 

61022 
S2SJG0 
24GJ5 
107j40 
aoo 
OOO 
(LOO 
OOO 
13,ffl 
SA3 
am 
0,0) 
Q,Qa 
0,00 
0,00 
0.00 

*"dry 
\gHg 

g sed Pp.r.M-") 

abiotic selttinq velocitv 
bkrtic settlinq velocity 
resuspension velocilv 
phytoplankton mortality rate 
mnerakzation rate 
buiial rate 

pore water difhjsive volume, HqO 
pore water diflusive volume, Hqll 
pore water diflusive volume, MeHd 
pore water diffusion coefTicientHqO 
pore water diffusion coe^icienL Hqll 
pore water diffusion coe^icient MeHg 
Sedrnent Particle Densitv 
sediment porosity 
sediment layer,char mixni length 
Volume of SedimenI 

Effective Partition Coefficients for each Hq species and laver 
K eff HqO 1 Effective K for HqO in layer 1 
K eff Hqll 1 Effective K for HqO in layer 2 
K eff MeHq 1 Effective K for Hqll in layer 1 
K eff HqO 2 Effecfive K for Hqll in layer 2 
K eff Hgll 2 Effecfive K for MeHq in layer 1 
K eff MeHq 2 Effective K for MeHq in layer 2 

k moft 
y m i 
y_hur 

R sw 
R sw 
R sw 
E sw 
E sw 
E sw 
rtn s 
e ser 
7 ser 
V sed 

TSS 

HqO 
Hgll 
MeHg 
HqD 
Hgll 
MeKq 

TSSt2 

m/yr 
m/yi 
m/yi 
peryr 
peryr 
m/yr 

ntsyr 

Di%et 

mUsBK 

q/cm3 
an3lan3 

m3 

mgn. 
rngfl-

Uka 
Lftg 
L&q 
Uka 
Ukg 

4792.628412 
73 

0.003700005 
10.95 
0,01 

0,007620015 

2.12E+05 
2.12Et05 
2.02Et05 
e41E-10 
e.41E-10 
E11E-10 
2 66E.00 

0.83 S 
0.03 

11^1.43 

1.ffi 
021 

O.OOE+00 
1 59E+07 
5 43E+06 
0 OOE+00 
9 76E+06 
1 80E+0S 

f^itr. 

{Si „cL.., + si^ci^ 
sL,.+si 

C L 

+s^.,.q.,„,+sic>. 
.+S^,.y.+ SL 

+ Cl,oc., 

J (c - C .] 
TSS 

("J 
^Jllifred,t 

Tab: Water Body C s e d H g Page 2 of 2 
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Water Body Mercury Concentrations 
Symbol Parameter Equatlcin 
C HqO 1 Aq 
C Hqll 1 Aq 
C MeHg_l Aq 
C HqO 2 Aq 
C Hqll 2 Aq 
C_MeHg_2_Aq 
C HqO pore 
C Hqll Bore 
CMeHgpote 

C HqT 1 nitered 
C_HgT_2_riltered 
C HqT Sed filtered 

C_HgO_1_T 
C HqN 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO sefl 
C Hqll 1 sed 
C MeHg 1 sed 

C HgO sed. wet 
C Hgll 1 sed. wel 
G M e H g l s e d . wet 
C HgT sea,wet 

GHgOsed, dry weight 
G Hgll 1 sed. dry weight 
G MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
GHgTSed , dryweight 

February 3, 2012 

La^ r 1 
Layer 2 
Sedments 

Qin 
Oout 

V_1 
V 2 

Z2 

f ag HgO w 1 
f_aq_Hgll_w_1 
f ag MeHg w 1 
f ag HgO w 2 
f_ag_Hgll_w_2 
f ag MeHg w 2 

f_DOC_HgO_w_1 
f DOC HqO w 2 
f DOC Hqll w 1 
f_DOC_Hgll_w_2 
f DOC MeHq w 1 
f DOC MeHq w 2 

Units 
q/m3 
g/m3 
glm3 
gftn3 
qftn3 
gftn3 
glm3 
qftI13 

gftii3 

gftii3 
gftii3 
glm3 

glm3 
fgm3 
qlm3 
glm3 
glm3 
qftI13 

gftii3 
g/m3 
gftii3 

giri 

( fg 

g'g 
m 
Qig 

g/m3 
(i/m3 
g'g 

%MeHq 
2.16% 
0 6 1 % 
0.02%, 

m3'¥r 
rn3/vr 
rn3/yr 
1112 

m2/vr 
m3 
m3 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rate 
Volume of La>«r 1 A w ' z l 
Volutheof Laver2 Aw*z 2 
depBi of first water layet 
depffi of second water layet 

agueous phase fractfoh of HqO in water column, layer 1 
agueous phase fraction of Hgll in water column, layer 1 
agueous phase fraction of MeHg in water column, lay^ 1 
agueous phase fraction of HqO in water column, layer 2 
agueous phase fracttoh of Hgll in water column, layer 2 
agueous phase fractioh of MeHg tn water column, layer 2 

DOC complexefl fiactjon of HgO in wafer column, layer 1 
DOC complexefl fraction of Hgll in wafer column, layer 1 
DOC complexefl fraction of MeHq in wafer column, layer 1 
DOC complexefl fraction of HgO in wafer column, layer 2 
DOC complexefl fiaction of Hgll in wafer column, layet 2 
DOC complexefl fraclton of MeHq in wafer column, layet 2 

Value 
3.44 E-06 
4.7BE-07 
1.91 E-07 
2.12E-05 
3.81 E-05 
8.1BE-07 
2.12E-05 
3.60E-05 
3.87E-07 

4.11 E-06 
6.02E-05 
5.76E-05 

3.44E-06 
1.30E-05 
3.61 E-07 
2.12E-05 
1.17E-04 
8.47 E-07 
1.76E-05 
3.01 E+OO 
6.42E-04 

6.65E-12 
2.35E-06 
7.69E-10 
2.36E-06 

3.91 E-11 
6.69E-06 
1.42E-09 

1.6BE-05 
1.39E-04 
6.69E-06 

%Hqll 
77.32% 
84.13% 
99.98% 

3.017,619 
3,474,314 
3,474,314 
378.381 

2 
183.741 
37,838 

0 
0 

100 00000% 
0.63276% 
8.86115% 

100 00000% 
5.59528% 
16.16173% 

0.00000% 
3.05171% 

43.95131% 
0.00000% 

26.98508% 
80.16218% 

Cone, in ng/L: i> 
3.44 
0.48 
0.19 

21.22 
38.13 
0.82 

21.22 
35.96 
0.39 

4.11 
60.16 
57.57 

3.44 
12.96 
0.36 

21.22 
117.02 
0.85 
17.62 

3,014,880.33 
641.81 

0.00 
2.35 
0.00 
2.36 

0.00 
6.69 
0.00 

16.76 
139.09 
6.69 

% HqO 
20.52% 
15.26% 
0.00% 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
T i t t l f R l i t p TTi^rnn 

J / - l l ' 

at 

Q ' = 
E , . A . 

0,5-(z,+zj 
Q' Bull! exchanqe flow IL3/T1 

Eguatiohs for Total Mercury ConcsitraUons of given species ( l e , total HgD: sottieil + dissolvefl) 

< ^ ^ , 
" dt 

- = AH.e--^ici,A^\.;y.+H>~^.r,iK\<u^^^^^ 
/::. 

-+(i'.+^j'/;: 

v^.^-^=4k^.,,,y^].r,^,4w,,^,^y}r^^^^ Kj-r^^kA^-.)T::LdK 

y^-^^7f^=+[i^^.mV^ci,m+[-e-i'-^^...^K-k^.,y,-k^,-,.,.,.^^^^ 

dC^i. 
~ l*i>./o,isO + r i . i '/oiraHgO +^'iE ' fbui.Hsol'-^'ii'^llsO + • faJ.HsO • A . '^K, c ' l + [kK^•v^•ct,A>^K„•K^•cl 

F,-^ '=k j;'i^,,+k, •/:,':^^,,+V,,-/:,J. 4̂  -R„ n: A\.+<yr:Ln<-H.i+^h,J-y.. C+[M,../iUci l i ' a i l ^MeHj 

dC'' 
' - [*.->./o5jrfHg + V'iJ • JabaMiHs'^'^'iS ' Jbil^MtHg}' A . ] ' ^MfHg + l^^^^rji' ^icdi ' ^Ss l l ^ -(I'.+l'J-/.; •A...-{kb, -kb. 

Q ' = 
E,-,A, 

0 .5- z . 
E_̂  = 0.0142 •Z'^^-365£//>'r where Z rs mean total deplh (i.e., z l + z2j 

froth Mortimer, citeO inSchnixir, 1996. pg. 57 
for ti\«ts, this will be flifferent (see Schnoot) 

Matrix A 

G HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO 1 T 
1 

-1,SOE+0B 
1,12EM)8 
O.OOE+00 

3,01 s E+oe 
O.OOOE+00 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+dO 

C Hgll 1 T 
2 

4,54E+07 
-e,02E+07 
4,94E-02 

O.OOOE+00 
1,134E«i7 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHg 1 T 
3 

2,39 EH)6 
2,8 S E-02 
-9,S4E+0E 
O.OOOE+00 
O.OOOE+00 
3,E2eEt-06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HgO 2 T 
4 

3,02Et-0E 
O.OOE+00 
O.OOE+00 
-2,31 E+07 
1,99E+07 
O.OOE+00 
2,12E+0S 
O.OOE+00 
O.OOE+00 

C Hgll 2 T 
5 

0 OOE+00 
3,02 E+oe 
0 OOE+00 
4,06 E+oe 
-1,15E+08 
5,24E-01 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C MeHg 2 T 
6 

O.OOE+00 
O.OOE+00 
3,02 E+06 
2,43 E+05 
5,24E-01 

-4,6eE+06 
O.OOE+00 
O.OOE+00 
1,62E+«6 

: HgO 1 sei 
7 

0 OOE+00 
O.OOE+00 
0 OOE+00 
2,SSE+05 
0 OOE+00 
0 OOE+00 
•2,55E+05 
1,00 E+OO 
O.OOE+00 

C Hgll 1 sed 
8 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
4,29 EH)3 
O.OOE+00 
O.OOE+00 
1,00 E+OO 
4,62 E-01 

C MeHg 1 sed 
9 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
4,40E+03 
O.OOE+00 
1,OOE+00 
-4>iOE+03 

Matrix 
b 

-3,99 E-01 
-4,13E+01 
-9,97E-01 
0 OOE+00 
O.OOE+00 
0 OOE+00 
0 OOE+00 
3,02 E+OO 
0 OOE+00 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

Solution 

3.440E-06 
1 296E-05 
3.613E-07 
2.122E-05 
1.170E-04 
8.473E-07 
1.762E-05 

3.015E+00 
6.418E-04 

Inyerted Matrix 

-9,57 E-09 
-1,79 E-06 
-1,97 E-1 e 

-1,624E-09 
-2,044E-09 
-3,476 E-16 
-1,35E-09 
1,3SE-09 
1,97 E-14 

-7,26E-09 
-3,03 E-06 
-3,seE-ie 
-1,S33E-09 
-3,245E-09 
-7,618E-ie 
-1,27 E-09 
1,27 E-09 
-1,41 E-13 

-3,53 E-09 
-6,51 E-09 
-1,54E-07 

-2,047E-09 
1,352 E-09 
-1,715E-07 
-1,70 E-09 
6,31 E-05 
-6.31 E-05 

-1,47E-03 
-3,15E-09 
1,96E-15 
-4,53E-06 
-6,12E-09 
6 42 E-15 
-3,7eE-06 
3,76E-08 
648 E-12 

-2 42 E-10 
-9,04E-10 
-5,69 E-16 
-1,e4E-09 
-9,05 E-09 
-1,91 E-15 
-1,3 6 E-09 
1,36E-09 
-5,53 E-13 

-3,26E-09 
-5,82E-09 
-1,43E-07 
-4,4SE-09 
5,02 E-09 
-4,65E-07 
-3,72E-09 
1,71 E-04 
-1,71 E-04 

-1,47E-09 
-3,13E-09 
2,72 E-13 
-4,53 E-06 
-7,97 E-09 
8,66E-13 
-3,9eE-oe 
3,96E-06 
7,59 E-10 

1,04E-0e 
3,86E-0e 
e,86E-06 
7,02E-0e 
3,86 E-05 
2,24E-07 
5,82 E-Oe 
1, OOE+00 
1,92E-04 

-3,02E-09 
-4,94E-09 
-1,43E-07 
-2,69E-09 
1,36 E-06 
-4,65E-07 
-2,40E-09 
3,96 E-04 
-3,98E-04 

x=tyA 

3.4 E-06 
1.3 E-05 
3.6 E-07 
2.1 E-05 
0 00012 
8.5 E-07 
1.8 E-05 
3 01488 
0.00064 

TargetC sed, wel 3.015539747 g/q 
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f_abto_HgO_w_1 
f abb Hgll w 1 
f abb MeHq w 1 
f_abk>_HgO_w_2 
f abto Hgll w 2 
f abio MeHg w 2 

f zoo HgO w 1 
f zoo Hgll w 1 
f z o o M e H g w l 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_MeHg_w_2 

f phyto HgO w 1 
f_phyto_Hgll_w_1 
f phyto MeHq w 1 
f phyto HgO w 2 
f_phyto_Hgll_w_2 
f phyto PjIeHg w 2 

f o r g H g O w l 
f org Hgll w 1 
f org MeHq w 1 
f o r g HgOw 2 
f org Hgll w 2 
f orq MeHq w 2 

f aq HgO sefl 
f_aq_Hgll_sefl 
f ag MeHg sefl 

f se f l HgO sed 
f sefl Hgll sed 
f sefl MeHq sefl 

L T.HqO 
L T.HqII 
L_T.MeHg 

Rate Constants 
kwy.HgO 
kw v,Hgll 
kw y,MeHg 
k w o n d l 
kw oad 2 
kw red 1 
kw red_2 
kw theth 1 
hnv meth 2 
hnv demeth_l 
hnv demetii 2 
f™ photodeqrad 1 
h™_photodegrafl_2 
kw met 
kb oxid 
kb_red 
kb ihelhy 
kb demetl! 
kb ihet 

abkitic particulate phase fraciion of HgO in wafer coiumn, iayer 1 
abtotic particulate phase fraciion of Hgll in wafer column, layer 1 
abiotic particulate phase fraclion of MeHq in water column, layer 1 
at>iotic particulate phase fraclion of HqO in water column, layer 2 
abiotic particulate phase fraclion of Hgll in water coiumn, layer 2 
abiotic particulate phase fraclion of MeHq in water column, layer 2 

zooplan)(ton particulate phase fraction of HqO in water column, layer 1 
zooplanltton particulate phase fradior of Hqll in water column, layer 1 
zooptanliton particulate phase fradior of MeHq In water column, layer 1 
zooptantiton particulate phase fraction of HgO In water column, layer 2 
zooplankton particulate phase fradior of Hqll in water column, layer 2 
zooplankton particulate phase fradior of MeHq in water column, layer 2 

phytoptanirton particulate phase frartion of HqO in water column, layer 1 
phytoptanirton particulate phase frartion of Hqll in water column, layer 1 
phytoplanl<ton particulate phase frartion of MeHg in water column, layer 1 
phytoptanirton particulate phase frartion of HqO in water column, layer 2 
phytoptanirton particulate phase fraction of Hgll in water column, layer 2 
phytoplankton particulate phase frartion of MeHg in water column, layer 2 

organic particuiate phase fraclion of HqO in water column, layer 1 
ragahlc particulate phase fraclion of Hgll in water column, layer 1 
organic particulate phase iraction of MeHg in water column, layer 1 
organic particulate phase iraction of HgO in wafer column, layer 2 
organic particulaie phase iraclion of Hgll in wafer column, iayer 2 
organic particulate phase fraclion of MeHg in water column, layer 2 

agueous phase fraction of HgO in sediments 
agueous phase fraction of Hgll in sediments 
agueous phase fradkin of MeHg in sediments 

partculate phase frartion of HgO in sefliments 
particulate phase frartion of Hgll in sefliments 
particulate phase frartion of MeHg in sefliments 

Total Load, HgO 
Total Load, Hgll 
Total Load. MeHg 

water coluthh volaeiizafion loss rate c 
water column volatilization toss rale c 
water column volatilization loss rale c 
water column OMflatkin rate constant 
water column oaflatkm rate constant 
water column refludkin rate constani 
water column refludkin rate constani 
water column mettiylation rate constr 
water column methylation rate constr 
water column demethylatton rate CMI 
water column demethylatton rate con 
water cdumn phofoiefluctton rale for 
water cdumn phofoiefluctton rale for 
water column mer cleavage demelh\ 
Benthic oxidation rate constant 
Benthic redurtion rate constant 
Benlhic methylaton rate constant 
lienthic demethytation rate constant 
iienthic iner cleavage demethytation 

g'yr 

9 ^ 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.00000% 
0.38210% 
0.01183% 
0.00000% 
5.01537% 
0.03204% 

0.00000% 
10.10022% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
80.80179% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
5.03141% 
1.42443% 
0.00000% 

62.40427% 
3.64405% 

100 00000% 
0.00099% 
0.05006% 

0.00000% 
99.99901% 
99.94994% 

3.99E-01 
2.17E+01 
7.43E-01 

388.36 
0.00 
1.87 

610.22 
525.60 
246.95 
107.40 
O.DO 
O.DO 
O.DO 
O.DO 
13.03 
6.43 
ODO 
O.DO 
O.DO 
O.DO 
O.DO 
O.DO 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

g sed 

^ilialk 
" " a d 

Pp^^clsV--^^) g sed 

cm' sed 

' g H g ' 

rr? bulk 

" m' " 

m' bulk m 

v s A 
V SB 
V rs 
k moit 
V min 
V bur 

R sw HgO 
R sw Hgll 
R s w M e H g 
E sw HgO 
E sw Hgll 
E s w M e H g 
rho s 
e_sefl 
zse f l 

V sefl 

TSS_1 
TSS+2 

abiotic settling velocity 
Biotic settling \«lodty 
resuspension velocity 
phytoplankton moitality rate 
mineralization rate 
Burial rate 

pore water flifHisn« volume, HgO 
pore water fliffusn« volume, Hgll 
pore water fliffusi\« volume, MeHg 
pore water fliffusion coefficient.HgO 
pore water fliffusion coeffldent Hgll 
pore water fliffusion coeffldent. MeHt 
Sediment Particle Density 
sefliment porosity 
sefliment layer.char mixing length 
Volume oi Sediment Aw"z sed 

nuyr 
m/vr 
i t i V 

peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.00762(XH5 

2.12E+05 
2.12E+05 
2.02E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 

2.65 
0.83 
0 03 

11351.43 

1 65 
0.21 

Effective Partitton GoefTKients for each Hg spei:ies and layer 
K_eff_HgO_1 
K eff Hgll 1 
K eff MeHg 1 
K_eff_HgO_2 
K eff Hgll 2 
K eff MeHg 2 

Effective Kfor HgO in layer 1 
Effective Kfor Hgll in layer 1 
Etfedjve Kfor MeHg In layer 1 
Etfedjve KforHgO in layer2 
EffedlveKforHgllinlayer2 
Effective K for MeHg in layer 2 

Ukg 
UKg 
l A g 
L/l^ 
L*q 
Lfl« 

O.OOE+00 
1.59E+07 
5.43E+05 
O.OOE+00 
9.76E+06 
1.80E+05 

^^.-

{sit„ci,^i + si^ci^,, + sUyJ^i^^ + si,ci, 
sLo+^i,s+sii„,^+s'^o 

^ d i i s j + ^ D O C J 

..) ic' - a 1 
TSS 

^f iband . i 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^Dep, i "*" ^ R I J ^ R W J ~^^RR, i ~ ^ ^ R U J ^ R J ~ ^ ^ E J ~^^LHffJ 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L 'Dep.i 1̂  dry.i A.../)«^. 
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

W e f and t5ry Oepos i l i on 
D_dry,Hg0 Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

Z). = C , . . . . . - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.1578 

0 

0.15 

l&^fl 

User 
User 
User 

User 
User 
User 

1.5% wet 

Tab: Hg loading Page 1 of 3 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

^RI,i ~ Y^drvJ '^^wet,i • ^ C A ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i - \PdrvJ ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RRJ ~ V^dryA "*" ^we t . y i CR • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^RUJ ~ V^dryJ "*" ^wet,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

"Soil Erosion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U A "*" ^ C W , i 

V . 

Value 
0.00 
13.47 
0.62 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Value 
0.40 
0.67 
0.00 

Tab: Hg loading Page 3 of 3 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L_D!lT,l-lgO Gaseous Diffusion Loafling, HqO 
L_DilT,l-lgll Gaseous Diffuaon Loafling, Hgl! 
L DilT,MeHg Gaseous Diffuaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgl!,T 
K v,MeHg,T 
Ttieta 
H.HgQ 
H,Hqll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, ad| for T 
overall transfer rate, Hgll, adj forT 
overall transfer rate, luieHg, adj for T 
T cotrection factor 
Heniy's Law Constant, HgO 
Hen^'s Law Constant, Hgll 
Henry's Law Constant, MeHg 
Universal Gas Constant 
water tiofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate, HgO 
K v,Hgll overall transfer rate, Hgll 
K_v,MeHg overall transfer rate, IvIeHg 
K_L,HgO hguid ptiase transfer coefficient,HgO 
K_L,Hgll llguld ptiase transfer coefficient,Hgll 
K_L,MeHg liguid ptiase transfer coefflcient,MeHg 
K G , HgO gas ptiase transfer coefficient, HgO 
K G, Hgll gas ptiase transfer coeff cient, Hgll 
K G . MeHg gas ptiase transfer coefficient, MeHg 

Units 
g'yr 
g'yr 
g/yr 

ug/ni3 
uq/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atm-m3/mole-K 
Kelvin 

Value 
3 99E-Q1 
6 73E-01 
6.15E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-Q2 
1.03E+Q1 

1026 
7 10E-03 
7.10E-10 
4 70E-07 
8.21 E-05 
302.54 

Equation Units 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70 E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M U Morel. 1994. The tiiogeochemical cycling of elemenlal mercury: Anttiropogenic Influences Geoctiimica et Cosmoctiiniica AcL 58(15): 3191-191 £ 
states ttiat the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this is HgO 

Liquid transfer coefficient, K_L,i 
Symbol 
K L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc w,HgO 
Sc_w,Hgll 
Sc_w,MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
liguid phase transfer coefficient, Hgi I 
llguld phase transfer coefficient,MeHg 
S<^midt numOer for water, HgO 
Schmidt number for water, Hgll 
Schmidt numtier for water, MeHg 
Temperature of reference irater (T=20) 
viscosity of water 

Equation Units 
m/yr 
m/yr 
m/yr 

_ _ 
-

1.89E+02 
1.89E-^02 
1.83E+02 
2.9aE+03 
2.98E+03 
3.12E+03 

Calculated for T = 20 C (293.15 K) 

g/cm-s 

Sc..., = k'> 

Pw-D^,, 

J = 998.333 4-8.155(7;,-20)-l-0.00585(7;-20f 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Gas fransfer coefncient, K_G,i 
Symbol 
K G, HgO 

K_G, Hqll 

K_G, MeHg 

Sc a,HgO 

Se.a.Hgii 

Sc a, MeHg 

P»ameter 
gas phase t ransfer coef f lc len l , HgO 

gas phase t ransfer coef f lc ient , Hg l l 

gas phase t ransfer coef f lc ient , M e H g 

S c h m i d l numt ie r fo r air, HgO 

Schmid t numt ie r fo r air, Hg l l 

Schmid t numt)er fo r air. M e H g 

Paramete rs usef l in calcu lat ions of t ranster coef f lc ients 

u shear ve loc i ty 

CO flrag coef f ic ient 

W w ind ve loc i ty . 10 m a b o v e water sur face 

pa flensity of air 

pw flensity of water 

k v o n Ka rman ' s constant 

X3 v i scous sublayer thicl<ness 

v a dynam ic v iscos i ty of a i r 

T a a i r tempera tu re 

E q u a t i o n 

u=sq r t {Cd ) 'W 

U n i t s 

m/yr 

m/yr 

m/yr 

--
~ 

m/s 

m/s 

g/cm3 

g/cm3 

cm2/sec 

G 

Value 
5.94E+05 
5.94EH)5 

5.75E+05 

2.71E+00 

2.71E+O0 

2.84E+€0 

0.198997 

0 0011 

6 

1 20 E-03 

0.99824 

0.4 

4 

0.14991 

19.9 

^ C . ( = « » 

1^12 ) 
5 r 1 " 3.15.Y10' 

Calculated tor T = 20 C (293.15 K) 

* " = : ^ 

Oenslty 1,204 l(9/m3at20C|lf we want to change with T, well need formula] 

|p^ = l-E.8xlO-'7'J 

V, =(1.32 + 0.009.7, )ilO-' 

Tab: Gas Diff loading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 
Hg(S04)2 

HgS 

cr 
S04 -̂

ŝ -
OH-

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04^" 

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CI" 
S04 -̂

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0,3 
5.0E-03 

1,OE-09 

35.45 
96.056 

32,06 

alphas 
layer 2 

7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35.45 
96.056 

32,06 

Sediment 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

[ ^ ^ ^ 1 = ^ 0 ^ , , , ^ . . 

1 
^ 0 - cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 
OH- ' ^ ^ H g s q 'so]-' - ^ ^ H g S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S _s'-_ JCQ 

Assumption 
C\' = 
S04 -̂ = 

s'- = 

Total Chloride 
Total Sulfate 

Total Sulfide 
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Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_H90_w_1 
f_aq_HgO_w_2 
f_aq_Hgii_w_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water coiumn, layer 1 
abiotic particulate phase fraction of MeHg in water coiumn, layer 2 

zoopiankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particuiate phase fraction of Hgll in water column, layer 1 
zooplankton particuiate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, iayer 1 
phytopiankton particulate phase fraction of HgO in water column, iayer 2 
phytoplankton particulate phase fraction of Hgll in water column, iayer 1 
phytoplankton particuiate phase fraction of Hgll in water column, iayer 2 

phytopiankton particulate phase fraction of MeHg in water coiumn, layer 1 
phytopiankton particulate phase fraction of MeHg in water coiumn, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particuiate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-iiving (dead) particles. Layer 1 
Concentration of non-iiving (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100,00000% 
100,00000% 

0,63276% 
5,59528% 
8,86115% 

16,16173% 

0,00000% 
0,00000% 
3,05171% 

26,98508% 
43,95131% 
80,16218% 

0,00000% 
0,00000% 
0,38210% 
5,01537% 
0,01183% 
0,03204% 

0,00000% 
0,00000% 

10,10022% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 

80,80179% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 
5,03141% 

62,40427% 
1,42443% 
3.64405% 

100,00000% 
0,00099% 
0.05006% 

0,00000% 
99,99901% 
99,94994% 

1 from 'Solids Balance' 
0.5 

0 
0 

0,08 
0,12 
0,06 
0,09 

52,833,08 
548,69 

16 
16 

J aa.i ' aq,i 1 -1-1 ( T ^ I F ' ' ^ 9 [ jT"? C 1. f^a? C 1 V^g ^ , p- (̂ I 
I T l U \J^aj)jg, i:>abio '^^biozoai '^biqzoo'^ ^biophytd '^biqphyto^ ^biodeatli ^biadead'^ ^DOQ '^DOc} 

Jabiqi 
K b i t ^ - ^ a b i o ^ ^ 

i T l u \^i,bi<ii''^abio^^bio_:oqi ' "^bimoo^ '^bio_pkytg' '^binpkytP' '^biojeadi ' '^biadead'^ '^DOQ '"^DO 

= K aq 

J D O Q 
^ D O Q ' ^ D O C ' - ^ 

1 -1-1 (Y i F " ^ V 4-F^^ ^ 4- F " ' ' V 4- F"'^ ^ 4- F V 
i T i U \JS.^i^j^ ''^abio"^^bio_zoai''^biqzoo'^^bio_phyt0 ''^biqphyto'^ ^biojeadi ''^biqdead'^ ^DOQ ' "̂ DO 

^DOO'^^DOC'-^ ' Jaq,i 

- 6 JTWJ ' 

J zoo A zoo A zoo J aa A 

-6 r w J 
J phyto, i phytoA phyto J a g j 

J orgA org, i org J aq, i 

6 sed p s e d 

J aq,i -̂  T^sed cised i f\—6 , jysed cisea i A 

sed (ibioJ abio.i 
sed 1 A—6 

bio dead.i ' ^ bio dead.i 

•sed 

/
^sea 1 rsea 

sed J J aqJ 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

iJnits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7.182,936 
15,887 

0 
127,696,640 

2,581,565 
0 

31,924,160 
5,163,130 

0 
127,696,640 

2,581,565 
0 

301,427 
310,000 

assumed to be 0,25' phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0,83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Solids Balance 

Sbio_phyto,1 
Sbiozoo.l 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbiodead, 1 
Sbio_dead,2 
Sabio, sed 
S_bio_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
SymboE 
A_w 
A_c 
QJn 
Q_oul 
Sabioin 
Sbiophyto.in 
Sbiozoo.in 
Sbio_phyto,1 
S bio,zoo, 1 
Sbio_phyto,2 
Sbio,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k m o r t i 
k_mort_2 
v_sA 
v_sB 
v r s 
kmort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surtace Area of Water Body 
Surtace Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

8.41 E-02 
1.25E-01 
6 23E-02 
B.73E-02 
5.28E+04 
5.49E+02 
5.34E+D4 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^^^^^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
intertacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
bunal velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
3.78E-^05 
6.48E+05 
3.47E+06 
3.47E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
CSS 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

0.485598171 
0.1 

2.335096212 
378381 

3017618.85 
183741 1216 

37838.1 
912 5 

0.007620015 
0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.65 
0.21 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matnx A 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
1.82E+09 

0 
0 
0 
0 

S abio.2 
2 

3.02E+06 
-1.82E+09 

0 
0 

1.81E+09 
0 

S bio dead.i 
3 

0 
0 

2.81 E+07 
3.06E+07 

0 
0 

S bio dead.2 
4 

0 
0 

3.02E-'-06 
-3.06E+07 

0 
2.76E+07 

S a bio, sed 
5 

0 
1400.01159 

0 
0 

^.28E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E 

0 
2.01E 

0 
0 
0 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 
S abio,sed 

S bio dead,sed 

Matrix 
8 41 E-02 
1.25E-01 
6.23E-02 
8.73E-02 
528E+D4 
5.49E+02 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-8.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-04 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-D4 

x=b/A 

0.084069 
0.12479 

0.062268 
0.08734 

52833.08 
548.6925 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R»K»LS»C* 

L^=S,^-A[kg/m'/yr 

S , ,=1 ,26 .V-

"o.224 ^^^"^ 1 
tons/acre 

p ' -^12^2 

0,5-(z,-FzJ 

q W 
'^BIO_zoo,1 

c W 
^B10_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
^^810,2 

q W 
^ABI0 ,2 

deatln/production 

settling fresuspension 

SSED 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"A'^BIO_zoo,in 

State, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distnbutions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distnbutions 

Silt 

Clay 

y '^w_deadl _ , c,w _ y _ J cw 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ A-V • 4 • ' \ ' ^^ 

V. 
dS. ised 

• sed i s ed 
sed - ^ s A A v "^ a b i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, etal, 1985. settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, etal., 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Kinetic Rate Constants 

{Abater column Abiotic IVIethylation of Hgll => Mel 

Symbol 
k_metln_1 
k_metln_2 
k_metln_1 
k_meth_2 
f_aq_Hgll_w_1 
Laq_Hgli_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

Parameter Equation Units 
abiotic methylation in layer 1 per day 
abiotic* metlnylation in layer 2 per day 
abiotic methylation in layer 1 peryr 
abiotic' methylation in layer2 peryr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer2 peryr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00633 
0.05595 
0.03052 
0.26985 
2.69E-07 
1.38E-05 

Notes 

k =k * f 
meth meth.base J i 

Hgn 

if anoxic: k.. = k^ \ J I ^ ^ A I ^ ) 

1 Mercury Report to Congress 
2 Value used is the same as the one used In the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

In Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

fipriimpnt B i O l i q M p t h v l a t i n n n f H n l l = > M P H H 

Symbol 
k_meth_b 
k meth b 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 

1 

Notes 
1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient IVIercury Availability. 

Environ. Tox. Chem. 19(9); 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

fvater column Demetnyiation OT MeHg => Hgiij 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 

k demeth 2 

Parameter Equation Units 
biotic demethylation in layer 1 per day 
biotic demethylation in layer 2 per day 
biotic demethylation in layer 1 peryr 

biotic demethylation in layer 2 peryr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
6.33E-03 
5.60E-02 
3.05E-02 
2.70E-01 
1.56E-07 

1.38E-05 

Notes 

1 

k. = k * 
deffieth .base 

l . a q f D O C \ 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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^gyim&pt Biotic Demethylation of MeHg => Hj 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
2.32727E-07 
8.49455E-05 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19{9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction ot Hgll (Uiotic): Hgll -•> R g C T ^ H 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg{OH)2 to Hgll, layer 1 
ratio of Hg{0H)2 to Hgll, layer 2 
ratioof Hg{OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

— 
— 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+OO 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg{OH)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg{OH)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degrad^tif i f l iMsyg -> HgO) 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
3.57E-02 
1.76E-02 
1.30E+01 
6.43E+00 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 
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Photo-Reduction (Hgll -> HgO) 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

1 1 
1 1.2 

calculated for comparison to input 

February 3, 2012 

k = k photored _ base E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0.10 
28.25 
0.54 
0.26 
0.11 
0.00 
0.65 
0.26 

236.00 
96.45 

calculated for comparison to input 

^hoto-Oxidation (HgO 
k_photo_UV-B, study 
k_ph otooxi d_base 
k_ph otooxi d_base 
k_oxid 
k_ph otooxi d_a vg_1 
k_p h otooxi d_avg_2 
k_p h otooxi d_avg_1 
k_p h otooxi d_avg_2 

Notes 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the SL Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde etal . , 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

-> Hgll) 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25 +/-0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

perhr 
per hour per uE/m2/s 
per day per E/m2 

per day 
per day 
per day 
peryr 
peryr 

-day 

0.25 
0.21 
58.85 
1.44 
1.67 
1.44 

610.22 
525.60 

k _ photo _hase= 
0.25hr -1 

1.18w£/m'A 
k _ photo _ oxid = k _ photo _ base • UVB 
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iil^^tensil 
Symbol 

Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

Ti UV-B extinction coefficient {layer UV light extinction = f(DOC) 
Ti UV-B extinction coefficient {layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

•Mi i^duct ion (HgQ^|^ l l ) : Photo-Reduction plus Biotic Reductjpo 

Units 
m 
m 

E/m2-day 
E/m2-day 

perm 
perm 
perm 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 
76.66 
76.66 
17.84 

8.81 E+OO 
3.94E-03 
1.30E-18 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

236.00 
96.45 

246.95 
107.40 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

Notes 

February 3, 2012 

— 1 "r . I F 
E = lE,e-'^'dx = 

£/ " , »\-T »\i 

e "' -k.x-) 

- e ' \̂ 

E UV-B 

1 - '2 

= ' { E i 
V — V J 

-^UV-BX A ^ _ dx = 
1 E, Q.UV-B 

k 
p luv-3^1 _ p Vur-s^i 

Tĵ _,= 0.441 y^fDOCl UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
citing Scully, Nt\/I, Lean, DRS. Arch. IHydrobiol. Be//?. 1994. 43,135. 

Notes 
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1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

February 3, 2012 

Location 
East 
West 

Revisions 
Version No. 
1.0.1 

YES 
NO 

Date Char 
2/15/2006 Sepc 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

Olin Site Specific 1/18/2010 
Application of SERAFM 

Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of DIssolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the Inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_l_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sablo_2 (E59) was fixed to go to Sblo_dead,1 (E60) 
Forf_org_Hgll_w_1, link was to K_aq_org_MeHg (E80) was fixed to goto K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to Invert the matrix and "MMULT" to multiply the Inv of A by column vector b. 

Matrix multiplication originally designed for Mac, Incorporated Into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 

In this application, BAFs were linked within the wildlife worksheet to Include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where It should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted In the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Spreadsheet-based Ecological Risk Assessment for the Fate of Mercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/20071 

Watershed Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
% with Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Deptfi 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO 
Hgll 

MeHg 

Total Mercury Concentration in 
Contaminated Sediment, drv weight 

Known Mercury in Contaminated Soils 
Cs.HgO 
Cs.Hgll 

Cs,MeHg 

Required Hazard Index for Sensitive 
Indicator 

Value 
East 

647,500 
2.1% 
53.3% 
13.3% 
15.6% 
15.7% 

378,381 
0,49 
0.1 

YES 

3,47E+06 
3,47E+06 

7.15 
29.39 
29.39 
19,9 
105.2 

16 
16 
0 

Eutrophic 

5.64E-06 
7,33E-0B 

Units 

m2 

Notes 
0 Epilimnion 

4 

40.7 

1.129080624 
4,13E-03 

m2 
m 
m 

yr 

m3/yr 

C 
C 

c 
cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

2 
3 
4 

Kd_abio 
Hgll 
MeHg 

Kd_bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

Hypolimnion 

127,696,640 
2,581,565 

301,427 
310,000 

PCT ERROR CLEANUP 
MeHg Filterec 
HgT Filtered 
MeHg Unfiltei 
HgT Unfiltere 

3.02 
-32.97 
96.44 
185.83 

8.46 

5.64 
0.07332 

63.07894647 
79.56391716 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 
MeHg porewater 
HgT porewater 

]Hg0 bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

19.35 
2.67 
0.75 

22.77 

19.35 
72.38 
1.42 

93.14 

128.71 
231.59 
4.13 

364.42 

128.71 
710.83 
4.28 

843.82 

128.71 
218.67 

2.16 
349.54 

0.00 
40.69 

0.00795 
40.70 

0.68 
1.40 

3.40 
Great Blue Heron 

8.46 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.77 
15.26 

2.78 
266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-19.35 
-2.67 
0.02 
-7.51 

-19.35 
-72.38 

1.36 
173.09 

-128.71 
-231.59 

-4.13 
-364.42 

-128.71 
-710.83 

-4.28 
-843.82 

-128.71 
-218.67 

-2.16 
-349.54 

0.00 
^0.69 
0.00 
0.00 

-0.68 
-1.49 

Relative 
Error 

-100 
-100 

3.0229168 
-32.96994 

-100 
-100 

96.437458 
185.82535 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-17.26047 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.07 
0.09 
0.63 

0.47 
1.89 
016 
2.53 

1.20 
2.08 
0.20 
3.47 

1.20 
6.37 
0.21 
7.77 

1.20 
1.92 
0.06 
3.17 

0.00 
019 
OOO 
0.357 

0.080 
0.173 

0.40 
Great Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

4.27 
0.59 
0.22 
5.08 

4.27 
16.05 
0.42 

20.74 

26.82 
48.20 
0.99 

76.01 

26.82 
147.94 

1.03 
175.78 

26.819 
45.476 
0.479 
72.774 

0.00 
8.46 
0.00 
8.46 

0.20 
0.44 

1.00 
Great Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

Demethylation 

Biotic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Notes 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

Value 
1.16E-07 
1.16E-06 
1.16E-07 
1.16E-08 
1.16E-07 
2.33E-07 

0.03 
0.002 
0.03 
28.25 
58.85 
1.44 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.16E-04 

^^^^^H 
^^^^^H per day per E/m2-day 

per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

^ 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

Human and Wildlife Exposure Risk Results 

February 3, 2012 

Wildlife 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

4uman 
Han 
Voman 
^dult 
:hiid 
Native American 

Hazard Quotient | 
Contaminated Background 

1.75 
3.40 
O.OO 
1.60 

0.00 

tno 
0.20 
0.40 
0.00 
0.19 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

for Proposed 
Target-Level 

U.A 
0.51 
1.00 
0.00 
0.47 
0.00 

^miH 
^ 

0.00 
0.00 
0.00 
0.00 
0.00 

X 

HI 
3.40 
0.40 

y 
Sed_HgT 

40.70 
0.36 

m= 13.429 
b= -4.965 

Sed_HgT 8.464 

for HI = 1 

SedHgT vs HI of Most Sensitive Indictor 

•a 30 
25 

y = u.m26>[ - u m w 

Indicates an exceedence ot Hl=1 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type 'YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" function under tools. 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Erroi = Obsei'ved - Predicted 

Relative EiTor = 
Observed - Predicted 

Observed 
• 100% 

Site-Specific User Input 
I Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Scenario 
Contaminated Uncontaminated 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
0.75 

Sediment 
0.09 

0.14 
0.12 
0.13 
0.68 
1.49 
0.81 
0.14 
0.13 

0.02 
0.01 
0.02 
0.08 
0.17 
0.09 
0.02 
0.02 

Target 

0.220 

0.04 
0.04 
0.04 
0.20 
0.44 
0.24 
0.04 
0.04 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Tola! Dose = Ŷ /̂̂ Diet,̂ ^̂ ,̂ ,̂ .̂ ,̂  • Potential Dosê  + (drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or RfD 

These tabtes present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . . - . . . ,., Drinking 
Body Weight Ingestion Rate 

[kg in wet „ _, . ^ . , „ „ , „ 
weight] [kgwetweight /d ] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _ _. , Percent of 
Percent of Diet Percent of Diet Diet from n^ t f 

f rom Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : L | 3 .̂ 

and Plants Insects Crayfish or - . , 
_: Fish 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 5% 10% 50% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
Diet from 
Trophic 
Level 4 : 

Fish 

-

0% 

10% 

60% 

35% 

0% 

0% 

0% 

0% 

48% 

Percent of 
Diet from 

nonaquatic 
sources 

-

0% 

0% 

0% 

0% 

100% 

0% 

100% 

0% 

0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journa! of Toxicology and Environmental Health 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 {.74 L/d) and 

100% 

100% 

100% 

100% 

100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

29 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

63 

0 

Q 

1 

0 

30 

Q 

g 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

2 

6 

3 

0 

11 

0 

Q 
1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

51 

5 

79 

0 

55 

0 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

15 

120 

120 

0 

0 

0 

0 

11 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weighfd 

63 

67 

131 

204 

0 

96 

0 

37 

14 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

0.84 

0.90 

1.75 

3.40 

0.00 

1.60 

0.00 

0.62 

0.00 

RfD 1 
0.01 

0.02 

0.01 

0.01 

0.01 

Part B. 2:325-255. 

11-19 (0.97 L/d). 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic level 4. 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67E+05 

1.80E+05 

9.14E+05 

1.99E+06 

ftl.08E+06 

l l . 8 7 E + 0 5 

• l.74E+05 

75th 

9.20E+06 

gsth 

1.40E+07 

B A F -

ug 

f g 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.014 

0.007 

0.009 

0.004 

0.041 

0.006 

0.010 

0.006 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.36 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

7.31 

0.00 

0.00 

0.17 

0.00 

3.52 

0.00 

0.99 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.23 

0.74 

0.36 

0.00 

1.26 

0.00 

0.00 

0.09 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

5.91 

0.54 

9.21 

0.00 

6.42 

0.00 

0.00 

0.22 

Potentia! 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

1.72 

14.01 

14.04 

0.00 

0.00 

0.00 

0.00 

1.33 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

7 

8 

15 

24 

0 

11 

0 

4 

2 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

>IS6&' 

HQ {Total 
Dose / TRV) 

~ 

0.10 

0.10 

0.20 

0.40 

0.00 

0.19 

0.00 

0.07 

0.00 

RfD 1 
0.002 

0.002 

0.002 

0.002 

0.002 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.035 

0.018 

0.022 

0.010 

0.103 

0.016 

0.025 

0.015 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

8.49 

0.00 

Potentia _ ^ .̂ , 
Potential 

Dose from ,̂  
_ . , Dose from 
Trophic ^ 
Level 2- ^ ' °P^ ' ^ Level ^ . \_Q^Q\ 2" 

Zooplankt g^^ j^^^ 
on 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

18.45 0.00 

0.00 0.59 

0.00 1.87 

0.42 0.92 

0.00 0.00 

8.87 3.19 

0.00 0.00 

2.50 0.00 

0.00 0.22 

Potential Potentia! 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weighfd 

0.00 

14.92 

1.35 

23.24 

0.00 

16.19 

0.00 

0.00 

0.55 

ug Hg/kg 
wet 

weight/d 

0.00 

4.33 

35.35 

35.42 

0.00 

0.00 

0.00 

0.00 

3.35 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

18 

20 

39 

60 

0 

28 

0 

11 

4 

TRV 

ug Hg/kg 
wet 

weighfd 

75 

75 

75 

60 

60 

60 

60 

60 

5flM 

HQ (Total 
Dose / TRV) 

~ 

0.25 

0.26 

0.51 

1.00 

0.00 

0.47 

0.00 

0.18 

0.00 

RfD 1 
0.004 

0.005 

0.004 

0.004 

0.004 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ ^ 
Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
E 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 ^ 
4.86E-01 
l.OOE-01 
1,84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^ ^ ^ ^ ^ ^ ^ m 
^^^^^^^1 10 

7.76 

[ S 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 

0 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastern (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
--
.. 
— 
-

— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% • 
13% • 
16% 1 
16% 

1 13,598 
345,118 M 
86,118 • 
101,010 • 

1 101,658 J 
0.1 

0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ M 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

— 
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. HydrobioL Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, MeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 ^ 1 

Kd-sed 
L/kg 

0 
260,558 

• 4,557 ^ 

Kd_bio 
L/kg 

0 
127,696,640 

^ 2,581,565 

Kd_DOC 
L/kg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

D_a,i 
cm2/sec 
5.54 E-02 
5.54 E-02 
5.28E-02 
4.77 E-02 
4.53 E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24 E-06 

1.9 cm 
"' ~ MW^̂ ^ sec 

_ 22x10"' cm^ 

"•''• ~ M W ' / ' s ec 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

MeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.23 
7943282.3 

79432.823 
1584893.2 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOCA/Vater 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

I 630.95734 

multiplier 
for 

Kd_abio 
toKd bio 

1.5 
2 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd bio 

NTG_max \ 
estimate of 
Kd_bio from 
Kd_suspend 

ed X max 
multiplier 

349170.9 

516313.4 

^ ^ ^ ^ ^ ^ ^ ^ 

12,679,14^ 

3169786.38 
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SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
G_HgO_1_Aq 
G_Hgll_1_Aq 
G_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
G_HgO_pore 
G_Hgll_pore 
G_MeHg_pore 

G_HgT_1_fillered 
G_HgT_2_fillered 
G_HgT_Sed_filteied 

C_HgO_1_T 
G_Hgll_l_T 
G_MeHg_1_T 
G_HgO_2_T 
G_Hgll_2_T 
G_MeHg_2_T 
G_HgO_sed. bulk 
G_Hgll_1_seci, bulk 
G_MeHg_1_sed. bulk 

GHgOsed. iBiet 
G_Hgll_1_sed, wet 
G_MeHg_1_5ed. wd 
G_HgT_sed,*d 

G_HgO_sed, dry waghl 
G_Hgll_1_sed, drywei^f 
GMeHglsed . diy uveighl 

G_HgT_1 
G_HgT_2 
GHgTSed, dry weight 

Equatio 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

_1 
_1 

f_aq_MeHg_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_2 
t_aq_MeHg_'jv_2 

t_DOC_HgO_wJ 
f_DOC_Hgll_w_1 
t_[XX:_MeHg_'jv_1 
f_DOC_HgO_'jv_2 
t_DOC_Hgll_w_2 
t_D0C_MeHg_w_2 

(%Me MeBg_T/Hg_T) 

Bulk EKcbarge Flow 
Intlow 
Outtlow 
Surtace Area of tbe Water Body 
Exchange rate 
Volume ot Layer 1 
Volume ot Lay©" 2 
depth of first water layer 
depth of second water layer 

aqueous phasefractionof HgO ir watei column, layer 1 
aqueous phasefractionof figll in water column, layei 1 
aqueous phase fraction of MeHg ir water column, fayei 1 
aqueous phase fraction of HgO ir watei column, layer 2 
aqueous phase fraction of Hgli in water cofumn, layei 2 
aqueous phasefractionof MeHg ir watei cofumn, fayei 2 

fDOC complexed fractior ot HgO in water column, fayer 1 
L)OC complexed fractior ot Hgfl in watei cofumn, fayer 1 
fDOC complexed fractior ot MeHg in water column, fayer 1 
fDOC complexed fractior ot HgO in water column, fayer 2 
fDOC complexed fractior ot Hgfl in water cofumn, fayer 2 
DOC comprfejied fractior of MeHg in water column, fayer 2 

Units 
g/m3 
g/m3 
g/m3 
g/ni3 
g/m3 
g/m3 
g/rr3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gia 

9^ 

g/m3 
g/m3 
g'g 

%MdHg 
6.52% 
2.66% 
0 06% 

m3/yi 
m3/yi 
m3/yi 
m2 

m2/yr 
m3 
m3 

Value 
4.75E-07 
6.96E-0e 
8.71 E-oe 
1.20E-06 
2.0aE-06 
2.00E-07 
1.20E-06 
1.92E-06 
5.66E-0e 

6.31 E-07 
3.47E-06 
3.17E-06 

4.75E-07 
1.89E-06 
1.65E-07 
1.20E-06 
6.37E-06 
2.07E-07 
9.92E-07 
1.61 E-01 
9.3aE-05 

7.75E-13 
1.93E-07 
8.52E-15 
1.93E-07 

2.20E-12 
3.57E-07 
2.0SE-10 

2.53E-06 
7.77E-06 
3.57E-07 

%Hgll 
74.72% 
81.96% 
99.94% 

3,017.619 
3,474.314 
3,474.314 
378,381 

2 
183,741 
37,838 
049 
010 

1.000 
0.006 
0.089 
1.000 
0.056 
0.162 

0.000 
0.031 
0.440 
0.000 
0.270 
0.802 

Cone II 
ng/L: 

0.47 
0.07 
0.09 
1.20 
2.08 
0.20 
1.20 
1.92 
0.06 

0.63 
3.47 
3.17 

0.47 
1.89 
0.16 
1.20 
6.37 
0.21 

1 
160.82E 

94 

0.000 
0.193 
0.000 
0.193 

0.0000 
0.3570 
0.0002 

2.530 
7.773 
0.357 

%HgO 
18.76% 
15.37% 
0.00% 

Q' = 
E „ A,-

0 . 5 - ( z , + Z 3 ) CT BuffiexdiaigetfowlL3ni 

Equatiors for Totaf Mercury Concentrations of given species (i.e. lotaf f-fgO sortjed -i-dissofved) 

'^..^=^..,»+fi.c^a.«4^./J-c;,.,+h,,,^-f'J-c;,.,4a.rP'-^«;.^ K-'.r!lLu^ci.pq.a 

^.-^=hu,H'^QX.^.Et-h'...^-^^<,iA-Q^^rQ'-^^^^ 

yf-^=^\^%.iry^-ci^m^\^^;y.^H^...M^\^^^^^^^ -̂ k\A\)Pi:U -̂K 

y . ^ - ^ = ^hl>:sV\cl^^AW..i,-^^Cl,^^^\-Q-k^,^-V^-k^^^^ ^ . •%+(v .+vJ .C^ , „^ 

V. - ^ f ^ = + [ ^ ' ' - * 2 • ^-l- <^«^'"+1- ̂ ' - ^''^-^-^^ • y . - ^"..r • K - *")„„„„^ • F, - V,, • /i?,M.H,- A - v,B • A ,̂M.H, • A - ^ „ • / = ; L J - c:,s,2 

f ; ^ = k / : , : ^ ^ + ( ^ ^ •/;i;Uo ^"^ • A™^W)--^J-'^W + -h',.+ ,̂}f:,t^^-A.-kb„„-v,„ Cs^+H..-f ;]-c^/H+K„ •f'.J-ci;i, 

-(v.+vi)-/;;^,„-A-(^„+iU-f'.. 

dc:' 
--In^A.Mi • Aifoj i Jim: •A^\C-^^A^b„ •A - ( % 

Q' = 
• t t n j ^ ' -

0.5-(z3-^z,) 
E^ =0.0142-Z"*^ -365 d/yr where Z is mean totaf depth ( i .e , z l + z2) 

from MDrtimei(1941), cited in Schnoor, 1996, pg. 57. 
to i livers, tbis viill he djfteient (see SchrHHir) 

Mat i i x A 

C HqO 1 T 
C Hqll 1 T 
C MeBq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HgO 1 T 

-1.90 E+08 
1.12E+08 
OOOE-tOO 
3.018E+06 
O.OOOE+00 
O.OOOE+00 
OOOE-KB 
OOOE-KH) 
OOOE-KW 

C Hql l 1 T 
2 

4.54E+07 
-6.02E*07 
4.94E-02 

O.OOOE+00 
1.134E+07 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39 E+06 
2.8BE-1)2 

-9.84E+06 
0 OOOE-KM 
0 OOOE-KH) 
3.626E*06 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02 E+06 
O.OOE+00 
O.OOE+00 
-2.31 E+D7 
1.99 E+07 
O.OOE+00 
2.12E+05 
O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

OOOE-KB 
3.02E+O6 
OOOE+00 
4.06E+O6 
-1.15E+08 
5.24E-D1 
OOOE-KB 
1.D8E*0e 
OOOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+OO 
3.D2E+06 
2.43E+05 
5.24E-01 

-4.BBE+06 
O.OOE+00 
O.OOE+00 
1.62E+06 

C HqO 1 sed 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
2.55E+05 
O.OOE+00 
O.OOE+00 
-2.55E+05 
O.OOE+OO 
O.OOE+00 

C Hql l 1 sed 
8 

OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
4.29E^3 
OOOE-KB 
OOOE-KB 
-4.29E+03 
4.82E-01 

C MeHq 1 sed 
9 

OOOE-KB 
OOOE-KM 
OOOE-KB 
OOOE-KB 
O.OOE-KB 
4.4DE+03 
O.OOE-KB 
9.64E-D1 
-4>IOE+03 

Matiix 
b 

-3.99E-01 
-4.13E+01 
-9.97E-01 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 
Matiix 

4 746E-07 
1.890E-O6 
1.649E-07 
1.195E-06 
6 371 E-06 
2 071 E-07 
9 919E-07 
1 608E-01 
9.382E-05 

Inverted Matrix 

-1.21 E-08 
-2.73E-08 
-1.65E-10 

-1.859 E-08 
-9.578 E-08 
-5.423E-10 
-1.54E-08 
-2.42E-03 
-4.64E-07 

-1.13E-08 
-4.52E-08 
-2.64E-10 

-2.847E-08 
-1.520 E-07 
-8.609 E-10 
-2.36E-08 
-3.e4E-03 
-7.37E-07 

-4.94E-09 
-1.18 E-08 
-1.54E-07 
-1.157E-08 
-5.127E-08 
-1.718E-07 
-9.60 E-09 
-1.29 E-03 
-6.33E-05 

-1.15E-i)8 
-4.04E-08 
-6.61 E-10 
-1.13E-07 
-3.81 E-07 
-2.16E-09 
-9,36E-08 
-9.61 E-03 
-1,84E-06 

-1.14E-08 
-4.24E-08 
-7.36E-10 
-7.67E-08 
-4.24E-07 
-2.40E-09 
-6.37E-08 
-1.07E-02 
-2.05E-06 

-5.43E-09 
-1.39 E-08 
-1.43 E-07 
-1.91 E-08 
-7.59 E-08 
-4.66E-07 
-1.59 E-08 
-1.92 E-03 
-1.72 E-04 

-1.15E-08 
-4.04E-0B 
-6.61 E-10 
-1.13E-07 
-3.81 E-07 
-2.16E-09 
-4.01 E-06 
-9.61 E-03 
-1,84E-06 

-1.14E-08 
-4.24E-08 
-7.52E-10 
-7.67E-08 
-4.24E-07 
-2.45E-09 
-6.37E-08 
-1.09E-02 
-2.10E-06 

-5.43E-09 
-1.39 E-08 
-1.43E-07 
-1.91 E-08 
-7.60 E-08 
-4.66E-07 
-1.59 E-08 
-1.92 E-03 
-3.99 E-04 

x=b;A 

474599E-07 
1.89003E-O6 
1.64944E-07 
1 19505E-06 
6 37108E-O6 
2.07147E-07 
9 91889E-07 
0.16032824 

9 38187E-05 

Tab: Water Body Hg Page 1 of 2 
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f_3bio_HgO_w_1 
f_^ io_Hg l l_w_1 
f_^io_NteHg_w_1 
f_abio_HgO_w_2 
f_^ io_Hg l l_w_2 
f_^ io_MeHg_w_2 

f_zoo_HgO_w_l 
f_zoQ_Hgll_w_l 
f_zoQ_MeHg_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgl[_w_2 
f_zoQ_MeHg_w_2 

f_phylo_HgO_w_1 

f_phylo_HglLw_1 
f_phylo_MeH9_w_1 
f_phylo_HgO_w_2 
f_phylo_Hgll_w_2 
f_phvlo_MeH9_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_1 
f_org_MeHg_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_3q_HgO_sed 
f_3q_Hgll_sed 
f_3q_MeHg_sed 

f_sed_HgO_sed 
f_sed_h9ll_sed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
kw_v,HgO 
kw_v,Hgll 
kw_v,MeHg 
k w o a d i 
kw_oad_2 
k w r e d l 
kvij_red_2 
k v i j m e t h i 
kw_meth_2 
k w d e m e t h i 
kw_demeth_2 
kw_ptiolodegrad_1 
kw_fl iolodegrad_2 
k w m e r 
k b o w d 
kb_red 
k b m e t h y 
kb_demelti 
kb mer 

v b u r 

R_sw_HgO 
R_sw_Hgll 
R _ s w _ M ^ g 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
r l i o s 
Q sed 

al^otic particulate pba 
aiHotic particulate pba 
aiHotic particulate pba 
aiHotic particulate pba 
aiNotrc particulate pba 
abiotrc particulate pba 

zooplarktor particulate pba 
zooplarktor particulate pba 
zooplarktor particulate pba 
zoof^ankfor particulate pba 
zoof^anktor particulate pba 
zoofrianktor particulate pba 

pbyEoplanktor particulate pba 
pbyEoplanktor particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbytoplankEon particulate pba 

1 of HgO IR water co l jmn , layer 1 
1 of Hgll rn water column, layer 1 
1 of MeHg in water column, layer 1 
1 of HgO in water column, layer 2 
1 of Hgll in water cdumn, layer 2 
1 of MeHg in water column, layer 2 

5 fraction of HgO in water column, layer 1 
5 fraction of Hgll in water cirfumn, layer J 
B fraction of MeHg in water cofumn, laya" 1 
3 fraction of HgO in water column, layei" 2 
5 fraction of Hgll in water cdumn, layer 2 
5 fraction of MeHg in water column, laya" 

i fraction of HgO in water column, layef 
i fraction of Hgll in water cirfumn, layer 1 
B fraction of MeHg in water column, layer 1 
B fraction of HgO in water colum 
B fraction of Hgll in water column, layer 2 
B fractron ot MeHg in water column, l a y s 2 

w g a n c part iculatephasefract ionof HgO in water column, layer 1 
. particulate phase fraction of Hgl[ in water column, l a y ^ 1 
. part iculatephasefract ionof MeHg in water column, fayer 1 
. part iculatephasefract ionof HgO in watffl" column, layer 2 
.particufate phasefract ionof Hgll in water column, layer 2 
. part iculatephasefract ionof MeHg in watef colLimn, Layef 2 

aqueous phase fraction of HgO in sediments 
aqueous phasefract ionof Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
parbcLilate phase fraction of Hgll in sediments 
parbculate phase fraction of f ^ H g in sediments 

Total Load, HgO 
Total Load, Hgll 
T o l ^ Load, MeHg 

n volatilizatjon loss rate constant. HgO 
n volatilization loss rate constant. Hgll 
n vofatilization loss rate constant. MeHg 
n oxidation rate cortstant 
n oxidation rale constant 
n reduction rate constant, layer 2 
n reduction rate constant, layer 2 
n meth^at ion rate constant, layer 1 
n methylation rate constant, layer 2 
n demethylation rate conslant, layer 1 
n demethylation rate conslant, layer 2 
n pholoreduction rale for layer 1 
n photoreduction rate for fayer 2 
n mer cleavage demethylation rate constant 

oxidation rate constant 
reduction rate constant 
methylation rate constant 
demethyfation rate constant 

demethylation rate constant 

benthit 
benthit 
benthit 

benthit 
benthit 

abiotic settling velocity 
bioiic settling velocity 
resuspension velocity 
pbytoplankEon mortality rate 
mineralization rate 
burial rate 

porewater diffusive vofume, HgO 
porewater diffusive vofume, Hgll 
pore water diffusive vofume, MeHg 
pore water diffusion caefficient,HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHg 
Sediment Particle Density 
sediment porosrty 
sediment layer.char mixing length 
Volumeof Sediment 

TSS 1 
TSS+2 

Effective Paititio 
K etl HgO 1 
K eti Hgtl 1 
K etf MeHg_1 
K eff HgO 2 
K eff Hgll 2 
K eft MeHg_2 

T Coefficients for each Hg species and layei 
Effective K for HgO ir 
Effective K for Hgl h 
Effective K for MeHg 
Effective K for HgO i 
Effective Kfor Hgll 1 
Effective K foi MeHg 

layei 1 
layer 1 
n layei 2 
layei 2 
layer 2 
n layei 2 

_ 

i 1 
2 
2 
J 2 

g'yr 

peryr 

peryr 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
peryi 
pa^yi 
pa^yi 
peryi 
peryi 
peryi 
peryi 
peryr 

m/yr 

m/yr 
m/yr 
peryr 

peryr 
m/yr 

m3/yi 
m3/yi 
m3/yi 

m2/sec 
m2/sec 
m2/sec 
g'cm3 

cm31an3 

Aw'z sed m3 

mg'L 
mg/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

0.000 
0.004 
0.000 
0.000 
0.050 
0.000 

0.000 
0.101 
0.229 
0.000 
0.000 
0.000 

0.000 

o.eoe 
0.229 
0.000 
0.000 
0.000 

0.000 
0.050 
0.014 
0.000 

0.624 
0.036 

100E-KB 
9.90E-06 
5.01 E-04 

OOOE-KB 
1.00E-KB 
9.99E-01 

3.99E-01 
2 17E+<)1 
7 43E-01 

366 36 

0 00 
187 

61022 
52560 
246 95 
107 40 
0 00 
0.00 
0.00 
0 00 
13.03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0 00 

4.792.63 

73 
0.003700005 

10.95 

0 01 
0.007620015 

2 12E-K)5 
2 12E-K)5 
2 02E-K)5 
6.41 E-10 
6.41 E-10 
6.11E-10 
2 65E-KB 

0.83 
0.030 

1135143 

165 
0 21 

OOOE-KB 
1 59E-K)7 
5.43E-K)5 
OOOE-KB 
9 76E-K)6 
1.80E-K)5 

Conversion for Sediment Concentrations 
Model Calculates as g f-fg per cubic meter (water or sedirrrent partrcles) 

C*J 
' g H g ~ 

g sed p p „ ^ , j ^ - ^ « j ) 

1 J aq.i 

g sed 

cm sed 

' s H g ' 

m^ bulk 

m' bulk 
1 0 ' ^ 

m J 

c'2 IsHg 
g sed P ^ 

c^" 
JPj+P^^i^ -e.J g water 

cm^ water 

/M' water 

m' bulk 

m̂  bulk 

Mf '""' 
m' 

-f 
g sed 

cm^ sed 

m̂  water 

III' bulk m 

f̂ L 

{̂ L.cL ,̂ + si,fiU, + s;*,«c;̂ ,̂ + si^ci 
sL.+si„ + si^^ + si^ 

^Li+'^DOCi 

,) ic - c ) 
TSS 

Tab: Water Body Hg Page 2 of 2 
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Water Body Mercury Concentrations 
Symbol Paiametei 
C HgO i Aq 
C Hgll 1 Ag 
G_MeHg_l_Aq 
C HgO 2 Ag 
C Hgll 2 Ag 
C_MeHg_2_Aq 
G HgO poie 
G Hgll pore 
G MeHg_pore 

C HgT 1 filteied 
C_HgT 2_filteied 
G HgT Sed filtered 

G HgO 1_T 
G Hgll 1 T 
G MeHg 1 T 
G_HgO 2_T 
G Hgll 2 T 
G MeHq 2 T 
G_HgO_sed 
G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G M e H g l s e d , wet 
G HgT sed,wet 

G_HgO_sed, diy weight 
G Hgll 1 sed, dryweight 
G MeHg 1 sed, dry weigfit 

C HgT 1 
C HgT 2 
C_HgT_Sed 

Layei 1 
Layei 2 
Sediments 

V_1 
V 2 

z2 

f ag HgO w 1 
f_aq_HgM._VLr_1 
f ag fyleHg w 1 
f ag HgO w 2 
f_aq_Hgii_w.2 
f ag MeHq w 2 

f_OOC_HgO_w_1 
f DOC HgO w 2 
f DOC Hgll w 1 
f_DOC Hgll_w 2 
f DOC MeHq w 
f DOC MeHq w 

f abEO HgO w 1 
f abK) Hgll w 1 
f_abEO_MeHg_w_1 
f ^ m HqO w 2 
f ^ m Hgtl VLT 2 
f_abK)_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rate 
Volume of Layer 1 / 
Volumeof Layei 2 / 
depth of first water layer 
depth of second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hgll in waXei column, layer 1 
aqueous phase fraction of MeHg ir water cotiflnn, layer 1 
aqueous phasefraclionof HqO ir water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 2 
aqueous phasefractionof MeHg ir water column, layer 2 

DOC complexed fraction of HgO ir water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fractron of MeHg ir water column, layer 1 
DOC complexed fraction of HgO ir water coEumn, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate pfia 
abiotic particutate pfia 
abiotic particutate pfia 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

J fraction of HqO <n water column, layer 1 
J fraction of Hqll ir water column, layer 1 
J fraction of MeHg in water column, layer 1 
J fraction of HqO in water column, layer 2 
J fraction of Hqll in water column, layer 2 
J fraction of MeHg in water column, layer 2 

Units 
g/m3 
g/m 3 
9/m3 
qflll3 
gfin3 
gftn3 
qfin3 
qfin3 
gftn3 

qfln3 
g/m3 
glm3 

gAn3 
q/m3 
g/m3 
ghn3 
q/l l l3 
g/ i i i3 
g/ i i i3 

qAii3 
gAii3 

-<|'<I 
gla 

gla 

g'g 
alti 
^a 

qfln3 
qfln3 
ai9 

%UeHq 
1.52% 
0.51% 
0.(12% 

mSfvr 
mSfyr 
m3/yT 
m2 

m2/vr 
m3 
m3 

1.94E-05 
2.67E-06 
7.47E-07 
1.29E-04 
2.32E-04 
4.13E-06 
1.29E-04 
2.19E-04 
2.16E-06 

2.28E-05 
3.64E-04 
3.50E-04 

1.94E-05 
7.24E-05 
1.42E-06 
1.29E-04 
7.11E-04 
4.28E-06 
1.07E-04 
1.83E+01 
3.58E-03 

4.03E-11 
1.43E-0S 
4.29E-09 
1.43E-0S 

2.37E-10 
4.07E-05 
7.95E-09 

9.31 E-05 
8.44E-04 
4.07E-05 

%Hqll 
77.ra« 
B4.24K 

99 .98% 

3,017,619 
3,474.314 
3,474.354 

378,381 

2 
183,741 

37,838 
0.43 
0.10 

100.00000% 
0.63276% 
8.86115% 

100 00000% 
5.59528% 
16.16173% 

0.00000% 
3 .05171% 

43 .95131% 
0.00000% 
26.98508% 
80.16218% 

0.00000% 
0.38210% 
0.01183% 
0.00000% 
5.01537% 
0.03204% 

Cone, in r>g/L : ug/g 

19.35 
2 67 
0 75 

128.71 
231.59 

4 13 

128.71 
218.67 

2 16 

22.77 
364.42 

349.54 

19.35 

72.38 
1.42 

128.71 

710.83 
4.28 

106.83 

18331660.50 
3582 6 8 

0.000 
14.316 
0.004 

14 320 

0 00 

40.69 
0 01 

93.14 
843.82 
40.70 

%HqO 
20.78% 

15.25% 
0 00% 

Q' = E„A,. 
0.5-(z,+z,) 

Q' Bulk exchanqe flow \L3fT\ 

Equations for Total Mercury ConcentratKinsof given species (i.e., total HgO: sorbed-i- dissoEved) 

K ^ - ^ = kH,n+Q,f,.HA''̂ .M-(Z,.A^ '̂'̂ ..̂ ^^^^^^ 

K^-^=k«^+Q,A.HA^^..^-K\<,m4^'^<i-K+^^^^^^^^ 

v / - S ^ = L,̂ ^^^+QS,̂ ^^^4w ,̂,,-V \̂.C;̂ ^+\-Q,,r& • 4.- ^iB'hi'iMsHg-^y'-MsSj'^Q '^U 

V f - ^ = ̂ \ky^^^ .̂v\cl̂ ,̂ ^[h,i,̂ ĵ  + kŵ ,̂ ,̂ ^̂ ^̂ ^̂ ^ RJ-^A'^-.AV,)-/:::.,• A 

K^-^Ak^..,jK\<^.Ak^....^-K]-(Z.B,A-0-i^^r^^^^^ 

K^^f^=4^^.mK]cH,,t>4-&-k^''^,.,^K-''^„K-i'^,.,.,...,K-^.A-f^^^^^^ 

" ' - H e 

' dt • = [ ^ J ' , W + (̂ .* • /""i'lW + ''=9 • fh^w)- A <̂HjO + •/leJ.HsO • ' i . ' . + \kb.,-vA-cZ \kb_ 

'=kxL/i+ L •f:Uu^ \B • f:L,}- K\ CLU^ H..,- yJ-c^i+ -R-. •f::L„-A-H.,^i^b^J-y.. ON...iU-ci; 

d C " 
+K-f,f^ •/i':;W)-'^l-ci^.+K -(v.+vj-/.; ' •A.-1 .Akb... 

Q' = 
iLt-.JL-

0.5.(z,+^i) 
E_̂  =0.0142-Z" '^ -365d/yr wbere Z is mean total depth [i.e., z l + z2) 

f rom Mortimer, cited m Schnoor, 1996, pq. 57. 

for rivers, tbis will be d[fferent (see Schnoor) 

Mat r ix A 

C HgO 1 T 

C Hql l 1 T 
C MeHg 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHg 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHg 1 s e d 

A*<=b 

C HqO 1 T 
1 

-1 .90E*08 

1.12E-^0e 
O.OOE-i-00 

3.01 BE+06 

0 OOOE+00 
0 OOOE+00 
O.OOE-i-00 

O.OOE-i-00 
O.OOE-i-00 

C Hql l 1 T 
2 

4.54E+07 

-6.02E+07 
4.94 E-02 

O.OOOE-i-00 

1.134E*07 
O.OOOE-i-00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

2.39E+06 

2.88 E-02 
-9.84E+06 
O.OOOE+OO 

O.OOOE+00 
3.626E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02 E+06 

0 OOE+00 
0 OOE+00 
-2,31 E+07 

1.99 E+07 
0 OOE+00 
2,12E+05 

0 OOEfOO 
0 OOEfOO 

C Hgl l 2 T 
5 

O.OOE+00 

3.02 E+0 6 
0 OOE+00 
4.06E+06 

-1.15E+08 
5.24 E-01 
0 OOEfOO 

0 OOEfOO 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+OO 
3.02E+06 
2.43E+05 

5.24E-01 
-4.8BE+06 
O.OOE+00 

O.OOE+00 
1.62E+06 

: HqO 1 sei 
7 

0 OOEfOO 

0 OOEfOO 
0 OOEfOO 
2.55E+05 

0 OOEfOO 
0 OOEfOO 
-2,55E+05 

I.OOE+OO 
0 OOEfOO 

Z Hql l 1 se 
8 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

4.29 E+03 
O.OOE+00 
O.OOE+00 

I.OOE+OO 
4.82E-01 

0 T sed 

C MeHq 1 sed 
9 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

O.OOE+00 
4.40E+03 
O.OOE+00 

I.OOE+OO 
-4.40 E+03 

Mat r ix 
b 

-3.99 E-01 

-4.13E+01 
-9.97 E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1.83E+01 
O.OOE+00 

13.33535 q /m3 

C HgO 1 T 

C Hql l 1 T 
C MeHg 1 T 
C HqO 2 T 

C Hql l 2 T 
C MeHg 2 T 
C HqO s e d 

C Hql l 1 s e d 
C MeHq 1 sed 

So lu t i on 
Mat r ix 

1.935E-05 

7.238 E-05 
1.415E-06 
1.237E-04 

7.108E-04 
4.233E-06 
1.068E-04 

1 833E+01 
3.583E-03 

Irwerted Matnx 

-9.57 E-09 

-1.79 E-08 
-1.97 E-16 
-1.624E-09 

-2.044E-09 
-3.476E-16 
-1.35 E-09 

1.35E-09 
1.97 E-14 

-7.26E-09 

-3.03E-08 
-3.86E-16 

-1.533 E-09 

-3.245E-09 
-7.619E-16 
-1.27E-09 

1.27E-09 
-1.41 E-13 

-3.53E-09 

-6,51 E-09 
-1.54E-07 

-2.047 E-09 

1.352E-09 
-1.715 E-07 
-1.70 E-09 

6.31 E-05 
-6.31 E-05 

-1.47E-09 

-3.15E-09 
1.96 E-15 
-4.53E-08 

-8.12E-09 
6.42 E-15 
-3.76E-08 

3.76 E-08 
6.48 E-12 

-2.42E-10 

-9.04E-10 
-5.89E-16 
-1.64E-09 

-9.05E-09 
-1.91 E-15 
-1.36E-09 

1.36E-09 
-5.53E-13 

-3.26E-i)9 

-5.82 E-09 
-1.43 E-07 
-4.48 E-09 

5.02E-09 
-4.65 E-07 
-3.72 E-09 

1.71 E-04 
-1.71 E-04 

-1.47E-09 

-3.13 E-09 
2.72 E-13 
-4.53 E-08 

-7.97 E-09 
8.86 E-13 
-3.96E-06 

3.96 E-06 
7.59E-10 

1.04E-06 

3.88E 
6,88 E 
7.02E 

3,88E 
2,24E 
5,82E 

06 
118 
116 
O.'i 
»l 
116 

1,OOE+00 
1,92 E-04 

-3,02 E-09 

-4,94 E-09 
-1,43 E-07 
-2,89 E-09 

1,38E-08 
-4,65 E-07 
-2,40 E-09 

3,9eE-04 
-3,98 E-04 

x=b/A 

1 94 E-05 

7 24 E-05 
1 42 E-06 
0.000129 

0.000711 
4 28 E-06 
0.000107 

18 33166 
0.003583 

*^<h, ' g sed Ppam-(i.(l-^w) g sed 

cm sed 

~ g H g ' 

m^ bulk 

Trv" bidk III J 

Tab: Water Body C sed Hg Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

f zoo HqO w 1 zooplankton partculate phase fraction of HgO n water coiumn, layer 1 
f_ZDO_Hgll_w_l zooplankton partculate phase fraction of Hgll in water column, layer 1 
f zoo MeHq w 1 zooplankton particulate ohase fraclion of MaHq in water column, layer 1 
f zoo HqO w 2 zooplankton partculate phasefraclionof HgC m water column, Iayer2 
f_zoo_Hgll_w_2 zooplankton particulate phase fraction ol Hgll in water colmin. layer 2 
f zoo MeHq w 2 zooplankton partculate ohasefractionolMeHq m water column, la¥er2 

l_phvto HgO w 1 phytoplankton particulate phase traction ol HqO m water column, layer 1 
f phyto Hgll w I phytoplankton particulate phase traction ol Hqll m water cokmn. layer 1 
( phyto MeHq * 1 pliytoplankton particulate phase traction ol MeHq m water column, layer I 
(_phvtD_H90 *_2 pliytoplankton particulate phase traction ol HgD n water column, layer 2 
1 phyto Hgll w 2 phytoplanktonparticiiatephaselractionol Hgll in water cohinn, laver2 
I phyto MeHq w 2 phytoplanktonpaiticulalephaBetraction of MeHq n water colimn, layer2 

f orq HqO w 1 orqanic paniculate i ^ s e fiaction of HoO in water column, layer 1 
f orq Hqll w 1 orqanic particutate pfiase fraction of Hgli in water column, layer 1 
f.org MeHg w 1 organic particutate phase fradior of MeHq in water column, layer 1 
f orq HgO w 2 orqanic partculate phase fracton of HgO in water column, layH 2 
f org Hqll w 2 orqanic particulatephasefraction of Hgllin water colimn, Iayer2 
f _oig MeHg_w_2 organic particulate phase fraction ot MeHq in water ci^umn, layer 2 

0 00000% 
10.10022% 
22.87564% 
0 00000% 
0 00000% 
000000% 

000000% 
80 60179% 
22 67564% 
0 00000% 
0 00000% 
0 00000% 

0.00000% 
5.03141% 
1.42443% 
0.00000% 

62.40427% 
3.64406% 

f_aq HgO aed 
f ag Hgll sed 
f ag MeHq aed 

f sed HqO sed 
f sed Hgll sed 
l_sed_MeHg_sed 

L T.HqO 
L_T.Hgll 
L T,MeHg 

Rate Constants 
kw V.HqO 
kw V.HqII 
kw_ V.MeHg 
kw r>xid I 
kw r>xid 2 
kw_red_1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodegrad_l 
kw pholodegrad 2 
kw mer 
kb oxid 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqll in sediments 
aqueous phase fraction of MeHq in sediments 

particulate phase fraction of HgO in sediments 
particulate pfiase fraction of Hgll in sediments 
partculate pfiase fracton of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load. MeHq 

water cohinn volatilization kas rate constant. HgO 
water cokinn volatilization kjss rate constant, Hgll 
water cohmn volaDlizahon kjss rate constant. MeHg 
water cohmn oxKJatnn late constant 
water cohmn oxklatkHi late constant 
water cohmn leduction rate constant, layer 2 
water cohmn reduction rate constant, layer 2 
water column methylation rate constant, layer 1 
water column methylation rate constant, layer 2 
water column d^nethvlation rate constant, layer 1 
water column demethylation rate constant, layer 2 
water ci^umn photoreduction rate lor layer 1 
water ci^umn photoreduction rate tor layer 2 
water column mer cleavage demethylalioh rate constant 
benlhic oxidation rate constant 
benthic reduction rate constant 
benlhic methylation rate constant 
benthic demelhylalion rale constant 
benlhic mer cleavage demethylation rate constant 

pervr 
peryr 
peryr 
peryr 
peryr 
peryr 
por i r 
peryt 
perjr 
pervr 
peryr 
peryr 
peryr 
pervr 
paryr 
peryr 
peryr 
peryr 
peryr 

100.00000% 
0.00099% 
0.05006% 

0.00000% 
99.99901% 
99.94994% 

3.99E-01 
2.17E+01 
7.43e-01 

388 JB 
(Mn 
1.87 

61022 
S2SJG0 
24GJ5 
107j40 
aoo 
OOO 
(LOO 
OOO 
13.(B 
SA3 
am 
0,0) 
Q,Qa 
0,00 
0,00 
0.00 

*"dry 
\gHg 

g sed Pp.r.M-") 

abiotic selttinq velocitv 
bkrtic settlinq velocity 
resuspension velocilv 
phytoplankton mortality rate 
mnerakzation rate 
buiial late 

pore water diffusive volume, HqO 
pore water diffusive volume, Hqll 
pore water diffusive volume, MeHd 
pore water diffusion coefTicientHqO 
pore water diffusion coe^icienL Hqll 
pore water diffusion coe^icient MeHg 
Sedrnent Particle Densitv 
sediment porosity 
sediment layer,char mixni length 
Volume of SedimenI 

Effective Partition Coefficients for each Hq species and laver 
K eff HqO 1 Effective K for HqO in layer 1 
K eff Hqll 1 Effective K for HqO in layer 2 
K eff MeHq 1 Effective K for Hqll in layer 1 
K eff HqO 2 Effecfive K for Hqll in layer 2 
K eff Hgll 2 Effective K for MeHq in layer 1 
K eff MeHq 2 Effective K for MeHq in layer 2 

k moft 
V m i 
v_hur 

R sw 
R sw 
R sw 
E sw 
E sw 
E sw 
rtn s 
e ser 
7 ser 
V sed 

TSS 

HqO 
Hgll 
MeHq 
HqD 
Hgll 
MeKq 

TSSt2 

m/yr 
m/yi 
m/yi 
peryr 
peryr 
m/yr 

ntsyr 

Di%et 

mUsBK 

q/cm3 
an3lan3 

m3 

mqn. 
rngfl-

Uka 
Lftg 
L&q 
Uka 
Ukg 

4792.628412 
73 

0.003700005 
10.95 
0,01 

0,007620015 

2.12E+05 
2.12Et05 
2.02Et05 
e41E-10 
e.41E-10 
E11E-10 
2 66E.00 

0.83 S 
0.03 

11^1.43 

1.ffi 
0.21 

O.OOE+00 
1 59E+07 
5 43E+06 
0 OOE+00 
9 76E+06 
1 80E+05 

f̂ itr.̂  

{Si „cL.., + si^ci^ 
sL,.+si 

C L 

+s^.,.q.,„,+sic>. 
.+S^,.y.+ SL 

+ Cl,oc., 

J (c - C .] 
TSS 

("J 

Tab: Water Body C s e d H g Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Water Body Mercury Concentrations 
Syittbol Parameter Equatlcin 
C HqO 1 Aq 
C Hqll 1 Aq 
C MeHg_l Aq 
C HqO 2 Aq 
C Hqll 2 Aq 
C_MeHg_2_Aq 
C HqO pore 
C Hqll Bore 
CMeHgpote 

C HqT 1 filtered 
C_HgT_2_riltefed 
C HqT Sed flllered 

C_HgO_1_T 
C HqN 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hqll 2 T 
C MeHg 2 T 
C_HqO sefl 
C Hqll 1 sed 
C MeHg 1 sed 

C HgO sed. wet 
C Hgll 1 sed. wel 
G M e H g l s e d . wet 
C HgT sea,wet 

GHgOsed, dry weight 
G Hgll 1 sed. dry weight 
G MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
GHgTSed , dryweight 

La^ r 1 
Layer 2 
Sedments 

Qin 
Oout 

V_1 
V 2 

Z2 

f ag HqO w 1 
f_aq_Hgll_w_1 
f ag MeHg w 1 
f ag HgO w 2 
f_ag_Hgll_w_2 
f ag MeHg w 2 

f_DOC_HgO_w_1 
f DOC HqO w 2 
f DOC Hqll w 1 
f_DOC_Hgll_w_2 
f DOC MeHq w 1 
f DOC MeHq w 2 

Units 
q/m3 
g/m3 
glm3 
gftn3 
qftn3 
gftn3 
glm3 
qftna 
gftna 

gftn3 
gftn3 
glm3 

glm3 
gftn3 
qftn3 
gftn3 
glm3 
qftn3 
gftn3 
g/m3 
gftn3 

giri 

(fg 

g'g 
m 
Qig 

g/m3 
(i/m3 
g'g 

%MeHq 
2.01% 

0.02%, 

m3'¥r 
rn3/vr 
rn3/yr 

1112 
m2/vr 
m3 
ni3 

(%Me MeHg_T/Hg_T) 

Bull! Exchange Flow 
Intlow 
Outtlow 
Surface Area of the Water Body 
Exchange rate 
Volume of La>er 1 A w ' z l 
Volumeof Laver2 Aw*z 2 
depBi of first walet layer 
depffi of second water layet 

agueous phase fraction of HqO in water coltimn, layer 1 
aqueous phase fraction of Hgll in water column, layer 1 
agueous phase fraction of MeHg in water column. layCT 1 
agueous phase fraction of HqO in water column, layer 2 
agueous phase fraction of Hgll in water column, layer 2 
agueous phase fraction of MeHg tn water column, layer 2 

DOC complexefl fiactjon of HgO in water CDlumn, layer 1 
DOC complexefl fraction of Hgll in water column, layer 1 
DOC complexefl fraction ot MeHq in water column, layer 1 
DOC complexefl fraction ot HgO in water column, layer 2 
DOC complexefl fraction ot Hgll in water column, layer 2 
DOC complexefl fraclton of MeHq in water column, layer 2 

Value 
4.27E-06 
5.92E-07 
2.20E-07 
2.68E-05 
4.82E-05 
9.88E-07 
2.6BE-05 
4.55E-05 
4.79E-07 

5.08E-0S 
7.60E-05 
7.28E-05 

4.27 E-OB 
1.61 E-05 
4.1BE-07 
2.6BE-05 
1.4BE-04 
1.03E-0B 
2.23E-05 
3.81 E+OO 
7.95E-04 

B.40E-12 
2.9BE-0B 
9.52E-10 
2.9BE-0B 

4.94E-11 
B.4BE-06 
1.7BE-09 

2.07E-05 
1.7BE-04 
B.4BE-0B 

%Hqll 
77.41% 
84.16% 
99.98% 

3.017,619 
3,474,314 
3,474,314 
378.381 

2 
183.741 
37,838 

0 
0 

100 00000% 
0.63278% 
8.86115% 

100 00000% 
5.59528% 
18.18173% 

0.00000% 
3.05171% 

43.95131% 
0.00000% 

26.98508% 
80.18218% 

Cone, in ng/L: j 
4.27 
0.59 
0.22 

26.82 
48.20 
0.99 

26.82 
45.48 
0.48 

5.08 
76.01 
72.77 

4.27 
16.05 
0.42 

26.82 
147.94 
1.03 

22.26 
3,812.354.77 

794.92 

0.00 
2.98 
0.00 
2.98 

0.00 
8.46 
0.00 

20.74 
175.78 
8.46 

% HqO 
20.58% 
15.26% 
0.00% 

at 

Q' = 
B,.A,. 

0,5-(z,+zj 
Q' Bull! exchanqe ilow IL3/T1 

Eguations for Total Mercury ConcsitraUons of given species ( l e , total HgD: settled + dissolvefl) 

K^-^=4^U2-Kic;,A'^%.;K+H>:^.r,A<mA^^^ 
/:: 

-+(i'.+^j'/;: 

v^.^-^=4k^.,,,y^].r,^,4w,,^,^y}r^^^^ Kj-r^^kA^-.)d::LdK 

y -̂̂ ^7f̂ =+[î .̂mvAci,m+[-e-i'-̂ .̂..̂ K-k .̂,y,-k ,̂-,.,.,.̂ ^^^ 

dC^i. 
~ l*i>./o,isO + r i . i '/oiraHgO +^'iE ' fbui.Hsol'-^'ii'^llsO + • faJ.HsO • A . '^K, c'l + [kK^-Vb\ct,A>^K„-KAcl 

dl 
-R.. n: A\A<yr:Ln<-H.i+^h,J-y.. ^ P l „+[M,..tiUcL: 

dC'' 
' - [*.->./o5JJfHg + V'iJ • JabaMiHs'^'^'iS ' JbiliMtHgl A . ] ' ^MfHg + l^^^^rji' ^icdi ' ^Hg//"' -(I'.+l'J-/.; •A...-{kb, -kb... 

Q' = 
E,-,A, 

0.5- z. 
E_̂  = 0.0142 •Z'^^-365£//>'r where Z rs mean total deplh (i.e., z l + z2j 

from Mortimer, cited inSchnixir, 1996. pg. 57 
for ti\«rs, this will be flifferent (see Schnoot) 

Matrix A 

G HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO 1 T 
1 

-1,SOE+0B 
1,12EM)8 
O.OOE+00 

3,01 s E+oe 
O.OOOE+00 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+dO 

C Hgll 1 T 
2 

4,54E+07 
-e,02E+07 
4,94E-02 

O.OOOE+00 
1,134E«i7 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHg 1 T 
3 

2,39 EH)6 
2,8 S E-02 
-9,S4E+0E 
O.OOOE+00 
O.OOOE+00 
3,E2eEt-06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HgO 2 T 
4 

3,02Et-0E 
O.OOE+00 
O.OOE+00 
-2,31 E+07 
1,99E+07 
O.OOE+00 
2,12E+0S 
O.OOE+00 
O.OOE+00 

C Hgll 2 T 
5 

0 OOE+00 
3,02 E+oe 
0 OOE+00 
4,06 E+oe 
-1,15E+08 
5,24E-01 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C MeHg 2 T 
6 

O.OOE+00 
O.OOE+00 
3,02 E+06 
2,43 E+05 
5,24E-01 

-4,6eE+06 
O.OOE+00 
O.OOE+00 
1,62E+«6 

: HgO 1 sei 
7 

0 OOE+00 
O.OOE+00 
0 OOE+00 
2,SSE+05 
0 OOE+00 
0 OOE+00 
•2,55E+05 
1,00 E+OO 
O.OOE+00 

C Hgll 1 sed 
8 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
4,29 EH)3 
O.OOE+00 
O.OOE+00 
1,00 E+OO 
4,82 E-01 

C MeHg 1 sed 
9 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
4,40E+03 
O.OOE+00 
1,OOE+00 
-4>iOE+03 

Matrix 
b 

-3,99 E-01 
-4,13E+01 
-9,97E-01 
0 OOE+00 
O.OOE+00 
0 OOE+00 
0 OOE+00 
3,81 E+OO 
0 OOE+00 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

Solution 

4 268E-06 
1 605E-05 
4.162E-07 
2.682E-05 
1 479E-04 
1.026E-06 
2.226E-05 
3.812E+00 
7.949E-04 

Inyerted Matrix 

-9,57 E-09 
-1,79 E-08 
-1,97 E-1 e 

-1,624E-09 
-2,044E-09 
-3,476 E-16 
-1,35E-09 
1,3SE-09 
1,97 E-14 

-7,26E-09 
-3,03 E-08 
-3,seE-ie 
-1,S33E-09 
-3,245E-09 
-7,619E-ie 
-1,27 E-09 
1,27 E-09 
-1,41 E-13 

-3,53 E-09 
-6,51 E-09 
-1,54E-07 

-2,047E-09 
1,352 E-09 
-1,715E-07 
-1,70 E-09 
6,31 E-05 
-6.31 E-05 

-1,47E-09 
-3,15E-09 
1,96E-15 
-4,53E-08 
-8,12E-09 
6 42 E-15 
-3,7eE-08 
3,76E-08 
648 E-12 

-2 42 E-10 
-9,04E-10 
-5,89 E-16 
-1,e4E-09 
-9,05 E-09 
-1,91 E-15 
-1,3 6 E-09 
1,36E-09 
-5,53 E-13 

-3,26E-09 
-5,82E-09 
-1,43E-07 
-4,48E-09 
5,02 E-09 
-4,65E-07 
-3,72E-09 
1,71 E-04 
-1,71 E-04 

-1,47E-09 
-3,13E-09 
2,72 E-13 
-4,53 E-08 
-7,97 E-09 
8,86E-13 
-3,9eE-oe 
3,96E-06 
7,59 E-10 

1,04E-0e 
3,88E-0e 
e,88E-08 
7,02E-0e 
3,88 E-05 
2,24E-07 
5,82 E-Oe 
1, OOE+00 
1,92E-04 

-3,02E-09 
-4,94E-09 
-1,43E-07 
-2,89E-09 
1,38 E-08 
-4,65E-07 
-2,40E-09 
3,98 E-04 
-3,98E-04 

x=tyA 

4.3 E-06 
1.6 E-05 
4.2 E-07 
2.7 E-05 
0 00015 

1E-06 
2.2 E-05 
3.81235 
0.00079 

TaiqetC sed, wel 3.813171955 q/q 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

f_abto_HgO_w_1 
f abto Hgll w 1 
f abto MeHq w 1 
f_abto_HgO_w_2 
f abto Hqll w 2 
f abio MeHq w 2 

f zoo HqO w 1 
f zoo Hqll w 1 
f z o o M e H g w l 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_MeHg_w_2 

f phyto HgO w 1 
f_phyto_Hgll_w_1 
f phyto MeHq w 1 
f phyto HgO w 2 
f_phy1o_Hgll_w_2 
f phyto PjIeHq w 2 

f o r g H g O w l 
f org Hgll w 1 
f org MeHq w 1 
f o r g HgOw 2 
f org Hgll w 2 
f orq MeHq w 2 

f ag HgO sefl 
f_aq_Hgll_sefl 
f ag MeHg sefl 

f se f l HgO sed 
f sefl Hgll sed 
f sefl MeHq sefl 

L T.HqO 
L T.HqII 
L_T.MeHg 

Rate Constants 
kwy.HgO 
kw v,Hgll 
kw y,MeHg 
k w o n d l 
kw oad 2 
kw red 1 
kw red_2 
kw meth 1 
kw meth 2 
kw demeth_l 
kw demeth 2 
kw photodegrafl 1 
kw_photodegrafl_2 
kw met 
kb oxKl 
kb_red 
kb methy 
kb demeth 
kb met 

abtotic particulate phase fraclion ot HgO in water coiumn, iayer 1 
abtotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraclion of MeHq in walei column, layet 1 
at>iotic particulate phase fraclion of HqO in watei column, layer 2 
abiotic particulate phase fraclion of Hgll in watei coiumn, layet 2 
abiotic particulate phase fraclion of MeHq in water column, layer 2 

zooplan)(ton particulate phase fraction of HqO in water column, layer 1 
zooplanliton patticutate phase fradior of Hqll in water column, layer 1 
zooplanliton patticutate phase fraclton of MeHq in water column, layer 1 
zooplanliton particulate phase fraction of HgO In water column, layer 2 
zooplanldon particulate phase fraction of Hqll in water column, layer 2 
zooplankton particulate phase fraction of MeHq in water column, layer 2 

phytoplankton particulate phase traction of HqO in water column, layer 1 
phytoplankton particulate phase traction of Hqll in water column, layer 1 
phytoplankton particulaie phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of HqO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particuiate phase fraclion of HqO in water column, layer 1 
raganlc particulate phase fraclion of Hgll in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particuiate phase fraclion of Hgll in water column, layer 2 
organic particuiate phase fraclion of MeHg in water column, layer 2 

agueous phase fraclran of HgO in sediments 
agueous phase fraclran of Hgll in sediments 
agueous phase fraclton of MeHg in sediments 

partculate phase fraction of HgO in sefliments 
particulate phase fraction of Hgll in sefliments 
particulate phase fraction of MeHg in sefliments 

Total Load, HgO 
Total Load, Hgll 
Total Load. MeHg 

water column volaeiizafion loss rate c 
water column volatilization toss rale c 
water column volatilization loss rale c 
water column OMflalton rate constant 
water column OMflalton rate constant 
water column refludton rate constani 
water column refludton rate constani 
water column mettiylation rate constr 
water column mettiylation rate const 
water column demelhylaUon rate CMI 
water column demelhylatton rate con 
water cdumn phoiotefluclton rale for 
water cdumn phoiotefluciton rale for 
waier column mer cleavage demelh\ 
Benthic oxMalion rate constant 
Benthic redudion rate constant 
Benlhic melhylaton rale conslant 
lienihic demeUivtation rate constant 
iienihiciner cleavage demeUiytaiion 

g'yr 

9 ^ 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.00000% 
0.38210% 
0.01183% 
0.00000% 
5.01537% 
0.03204% 

0.00000% 
10.10022% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
80.30179% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
5.03141% 
1.42443% 
0.00000% 

62.40427% 
3.64405% 

100 00000% 
0.00099% 
0.05006% 

0.00000% 
99.99901% 
99.94994% 

3.99E-01 
2.17E+01 
7.43E-01 

388.36 
0.00 
1.87 

610.22 
525.60 
246.95 
107.40 
O.DO 
O.DO 
O.DO 
0.00 
13.03 
6.43 
O.DO 
O.DO 
ODD 
O.DO 
O.DO 
O.DO 

g sed 

^ilialk 
" " a d 

Pp„r t i i , ( l -^w) g sed 

cm' sed 

' g H g ' 

rr? bulk 

" m' " 

m' bulk m 

v s A 
V SB 
V rs 
k moil 
V min 
V bur 

R sw HgO 
R sw Hgll 
R s w M e H g 
E sw HgO 
E sw Hgll 
E s w M e H g 
rho s 
e_sefl 
zse f l 

V sefl 

TSS_1 
TSS+2 

abiotic settling velocity 
Biotjc seiHing \«lodly 
resuspension velocilv 
phytoplankion moiiality rale 
mineraiizaiion tale 
Bunal rale 

poie water flifHisn« volume, HgO 
poie water fliffusn« volume, Hgll 
poie water fliffusi\« volume, MeHg 
poie water fliffusion coeiricienl.HgO 
pore water fliffusion coeffldent Hgll 
pore water fliffusion coeffldent. MeHt 
Sediment Parflcle Density 
sefliment porosity 
sefliment layer.char mixing lengtti 
Volume of SedimenI Aw"z sed 

rmyt 
m/vr 
m v 

peryr 
peryr 
m/yi 

m3/yi 
m3/yi 
m3/yi 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.00762(XH5 

2.12E+05 
2.12E+05 
2.02E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 

2.65 
0.83 
0 03 

11351.43 

1 65 
0.21 

Effective Partitton GoeffKients for each Hg speiiies and layet 
K_eff_HgO_1 
K eff Hgll 1 
K eft MeHg 1 
K_eff_HgO_2 
K eff Hgll 2 
K eff MeHg 2 

Effecttve Kfor HgO in layer 1 
Efiecttve Kfor Hgll in layer 1 
Etiecttve Kfor MeHg in layer 1 
Enecttve KforHgO in layer2 
EffecUveKforHgllinlayer2 
Eifecttve K for MeHg tn layer 2 

Ukg 
UKg 
l A g 
U l ^ 
L*q 
Lfl« 

O.OOE+00 
1.59E+07 
5.43E+05 
O.OOE+00 
9.76E+06 
1.80E+05 

^^.-

{sit„ci,^i + si^ci^,, + sUyJ^i^^ + si,ci, 
sLo+^i,s+sii„,^+s'^o 

^di is . i + ^ D O C J 

..) ic' - a 1 
TSS 

^f iband . i 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^Dep, i "*" ^ R I J ^ R W J ~^^RR, i ~ ^ ^ R U J ^ R J ~ ^ ^ E J ~^^LHffJ 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L 'Dep.i 1̂  dry.i A.../)«^. 
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

W e f and t5ry Oepos i l i on 
D_dry,Hg0 Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

D. = C , . . . . . - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.1578 

0 

0.15 

l&^fl 

User 
User 
User 

User 
User 
User 

1.5% wet 

Tab: Hg loading Page 1 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

^RI,i ~ Y^drvJ '^^wet,i • ^ C A ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i - \PdrvJ ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RRJ ~ V^dryA "*" ^we t . y i CR • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^ R U A ~ V^dryJ "*" ^wet,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

"Soil Erosion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U A "*" ^ C W , i 

F̂  

Value 
0.00 
13.47 
0.62 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Value 
0.40 
0.67 
0.00 

Tab: Hg loading Page 3 of 3 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L_DiIT,l-lgO Gaseous Diffusion Loafling. HqO 
L_DiIT,l-lgll Gaseous Diffuaon Loafling. Hgl! 
L DiIT,MeHg Gaseous Diffuaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgl!,T 
K v,MeHg,T 
Ttieta 
H.HgQ 
H,Hqll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate. HgO, ad| for T 
overall transfer rate. Hgll. adj lorT 
overall transter rate. luieHg, adj for T 
T cotrection factor 
Heniy's Law Constant, HgO 
Hen^'s Law Constant, Hgll 
Henry's Law Constant, MeHg 
Universal Gas Constant 
water Bofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate. HgO 
K v,Hgll overall transter rate. Hgll 
K_v,MeHg overall transfer rate, IvIeHg 
K_L,HgO hguid pdase transfer coefficient,HgO 
K_L,Hgll llguld ptiase transfer coefficient, Hgl I 
K_L,MeHg liguid ptiase transfer coefflcient,MeHg 
K G , HgO gas ptiase transfer coefficient, HgO 
K G, Hgll gas ptiase transfer coeff cient, Hgll 
K G . MeHg gas ptiase transfer coefTiclenl. MeHg 

Units 
g'yr 
g'yr 
g/yr 

ug/ni3 
uq/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atm-m3/mole-K 
Kelvin 

Value 
3 99E-Q1 
6 73E-01 
6.15E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-Q2 
1.03E+Q1 

1026 
7 10E-03 
7.10E-10 
4 70E-07 
8.21 E-05 
302.54 

Equation 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1.70 E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald. F.M U Morel. 1994. The tiiogeochemical cycling of elemental mercuiy: Anttiropogenic Influences Geoctiimica et Cosmoctiiniica AcL 58(15): 3191-191 £ 
states ttiat the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 

Tab: Gas Diff loading Page 1 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc_w,HgO 
Sc_w,Hgll 
Sc w,MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
liguid phase transfer coefficient, Hgl I 
liguid phase transfer coefficient,MeHg 
Schmidt number for water, HgO 
SWimidt numBer for water, Hgll 
Schmidt number for water, MeHg 
Temperature ol reference water (T=20) 
viscosity of water 

m/yr 
m/yr 
m/yr 

--
_ C 

g/cm-s 

1.89E+02 
1.89E+02 
1.83E-^02 
2.98E+03 
2.98E+03 
3.12E+03 

20 
0.019049 

Calculated for T = 20 C (293.15 K) 

5b „ ; = 

i°g (-".)= 

M>v 

Pw-D^,, 

1301 

998.333 4-8.155(7;.-20)-f 0.00585(7;-20)' 
-3.0233 

Gas transfer coefficient, K_G,i 
Symbol 
K G. HgO 
K G. Hgll 
K G. MeHg 
Sc a, HgO 
Sc a.Hgll 
Sc_a,MeHg 

Parameter 
gas phase transfer coefficient, HgO 
gas phase transfer coefficient, Hgll 
gas phase transfer coefficient, MeHg 
Schmidt number for air, HgO 
Schmidt number for air, Hgll 
Schmidt number for air, MeHg 

Parameters usefl in calculations of transfer coefficients 
u 
Cfl 
W 
pa 
pw 
k 
A3 
va 
Ta 

shear velocity 
flraq coefficient 
wind velocity, 10 m abovewalersurface 
flensityot air 
flensity of water 
von Karman's constant 
VISCOUS subl ayer tiiickness 
flynamic viscoaty of air 
air temperature 

Equation 

u=sgrt(Cdl-W 

m/yr 
m/yr 
m/yr 

-— 
-

m/s 

-m/s 
g/cm3 
g/cm3 

cm2/sec 
C 

5.94E-1-05 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+(10 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 kg/mS at20 C |if wevranllo change wild T. well need formula] 

v„=(l.32-l-0.009»r„)il0-'| 
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Operable Unit 2, Mcintosh, Alabama 

Divalent Mercury Speciation 
Predominant Mercury Species Present 

alphas 
layer 1 logK layer 2 Sediment 

Hg'" 
HgCb 

Hg(0H)2 

Hg(S04)2 
HgS 

cr 
so/" 

S "̂ 
OH" 

pH 

~ 
13,2 
21,8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

-

Concentrations 

CI" 
S04^" 

ŝ -

Molecular 

CI" 
S04^" 

S "̂ 

mg/L 
mg/L 

mg/L 

Weights 

amu 
amu 

amu 

7,94E-09 
9,02E-06 
1,00E+00 
9,05E-15 
2,48E-75 

layer 1 
8,46E-06 
5,21 E-08 

3,12E-14 
1,41 E-07 

7.15 

layer 1 

0,3 
5,0E-03 

1.OE-09 

35,45 
96,056 

32,06 

7.94E-09 
9.02E-06 
I.OOE+OO 
9.Q5E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0,3 
5,0E-03 

1.OE-09 

35,45 
96.056 

32,06 

7,94E-09 
9,02E-06 
1,00E+00 
9,05E-15 
2,48E-75 

Sediment 
8,46E-06 
5,21 E-08 

3,12E-14 
1,41 E-07 

7,15 

Sediment 

0.3 
5.0E-03 

1.OE-09 

35.45 
96,056 

32.06 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Great Blue Heron 

February 3, 2012 

fe'1 = «oC,.,-. 
1 

^ 0 - b; 
r 1-

^ 2 = ^ H g { O H \ 

• ^ ^ H g i O H ) , 

OR-
2 

a, 

^ 3 = ^ i ^ 5 0 4 L'̂ *-̂ 4 P o 

^ 4 ~ ^ S s'- X Q 

OR- ^ ^Hgsq so -̂' ̂ ^ H g S 's'-] 

Assumption 
CI = Total Chloride 
S04^" = Total Sulfate 

S "̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_H90_w_1 
f_aq_HgO_w_2 
f_aq_HgiLw_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water coiumn, layer 1 
abiotic particulate phase fraction of MeHg in water coiumn, layer 2 

zoopiankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particuiate phase fraction of Hgll in water column, layer 1 
zooplankton particuiate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, iayer 1 
phytopiankton particulate phase fraction of HgO in water column, iayer 2 
phytoplankton particulate phase fraction of Hgll in water column, iayer 1 
phytoplankton particuiate phase fraction of Hgll in water column, iayer 2 

phytopiankton particulate phase fraction of MeHg in water coiumn, layer 1 
phytopiankton particulate phase fraction of MeHg in water coiumn, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particuiate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-iiving (dead) particles. Layer 1 
Concentration of non-iiving (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100,00000% 
100,00000% 

0,63276% 
5,59528% 
8,86115% 

16,16173% 

0,00000% 
0,00000% 
3,05171% 

26,98508% 
43,95131% 
80,16218% 

0,00000% 
0,00000% 
0,38210% 
5,01537% 
0,01183% 
0,03204% 

0,00000% 
0,00000% 

10,10022% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 

80,80179% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 
5,03141% 

62,40427% 
1,42443% 
3.64405% 

100,00000% 
0,00099% 
0.05006% 

0,00000% 
99,99901% 
99,94994% 

1 from 'Solids Balance' 
0.5 

0 
0 

0,08 
0,12 
0,06 
0,09 

52,833,08 
548,69 

16 
16 

J aa.i ' aq,i 1 -1-1 ( T ^ I F ' ' ^ 9 [ jT"? C 1 f^a? C 1 V^g ^ , p- (̂ I 
I T l U \J^aj)jg, i:>abio '^^biozoai '^biqzoo'^ ^bio_ phyla '^biqphylo^ ^biodeatli ^biadead'^ ^DOQ '^DOc} 

Jabiqi 
K b i t ^ - ^ a b i o ^ ^ 

14-1 rr^lj^"^ ^ -i-F"^ V -t-r"^ V -i-F"^ V 4 - r ^ 
i T l u \^i,bi<ii''^abio^^bio_:oqi ' "^bimoo^ '^bio_pkytg' '^binpkytP' '^biojeadi ' '^biadead'^ '^DOQ '"^DO 

= K aq 

J D O Q 
^ D O Q ' ^ D O C ' - ^ 

1 4-1 (Y i F " ^ V 4-F^^ ^ 4- F " ' ' V 4- F"'^ ^ 4- F V 
i T i U \JS.^i^j^ ''^abio"^^bio_zoai''^biqzoo'^^bio_phyt0 ''^biqphyto'^ ^bio_deadi ''^biqdead'^ ^DOQ ' "̂ DO 

- F"^ ? 1 (T^ r"'-^ 
^DOO'^^DOC'-^ ' Jaq,i 

- 6 JTWJ ' 

J zoo A zoo A zoo J aa A 

-6 r w J 
J phyto, i phytoA phyto J a g j 

J orgA org, i org J aq, i 

6 sed p s e d 

A aq,i -̂  l y sed cised i f\—6 , jysed cisea i A 

sed (ibioJ abio.i 
sed 1 A—6 

bio dead.i ' ^ bio dead.i 

•sed 

/
^sea 1 rsea 

sed J J aqJ 

Tab: Equilibrium Partitioning Page 1 of 2 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
•"--aP-Phy^O-HsO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_2oo_Hg0 
K_ap_20o_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hgil 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgil 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

Units 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182.936 
15,887 

0 
127,696,640 

2,581,565 
0 

31,924,160 
5,163,130 

0 
127,696,640 
2,581,565 

0 
301,427 
310,000 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

assumed to be 0,25' phytoplankton 
assumed to be 2 * phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

February 3, 2012 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0,83 

Tab: Equilibrium Partitioning Page 2 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Solids Balance 

Sbio_phyto,1 
Sbiozoo.l 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbiodead, 1 
Sbio_dead,2 
Sabio, sed 
S_bio_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
Symbol 
A_w 
A_c 
QJn 
Q_oul 
Sabioin 
Sbiophyto.in 
Sbiozoo.in 
Sbio_phyto,1 
S bio,zoo, 1 
Sbio_phyto,2 
Sbio,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k m o r t i 
k_morl_2 
v_sA 
v_sB 
v r s 
kmort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surtace Area of Water Body 
Surtace Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

8.41 E-02 
1.25E-01 
6 23E-02 
B.73E-02 
5.28E+04 
5.49E+02 
5.34E+D4 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water infiow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^^^^^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
intertacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
bunal velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
3.78E-^05 
6.48E+05 
3.47E+06 
3.47E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
CSS 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

0.485598171 
0.1 

2.335096212 
378381 

3017618.85 
183741 1216 

37838.1 
912 5 

0.007620015 
0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.65 
0.21 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matnx A 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
1.82E+09 

0 
0 
0 
0 

S abio.2 
2 

3.02E+06 
-1.82E+09 

0 
0 

1.81E+09 
0 

S bio dead.i 
3 

0 
0 

2.81 E+07 
3.06E+07 

0 
0 

S bio dead.2 
4 

0 
0 

3.02E+06 
-3.06E+07 

0 
2.76E+07 

S a bio, sed 
5 

0 
1400.01159 

0 
0 

^.28E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E 

0 
2.01E 

0 
0 
0 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 
S abio,sed 

S bio dead,sed 

Matrix 
8 41 E-02 
1.25E-01 
6.23E-02 
8.73E-02 
528E+D4 
5.49E+02 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-8.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-04 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-D4 

x=b/A 

0.084069 
0.12479 

0.062268 
0.08734 

52833.08 
548.6925 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R»K»LS»C* 

L^=S,^-A[kg/m'/yr 

S , ,=1 ,26 .V-

"o.224 ^^^"^ 1 
tons/acre 

p ' -^12^2 

0,5-(z,-FzJ 

q W 
'^BIO_zoo,1 

c W 
^B10_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
^^610,2 

q W 
^ABI0 ,2 

death/production 

settling fresuspension 

SSED 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"A'^BIO_zoo,in 

State, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distnbutions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

Silt 

Clay 

y '^w_deadl _ , c,w _ y _ J cw 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ A-V • 4 • ' \ ' ^^ 

V. 
dS. ised 

• sed i s ed 
sed - ^ s A A v "^ a b i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, etal, 1985. settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, etal., 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Water column Abiotic Methylation of Hgll => IVIeHg 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_9'^_Hgii_w_i 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgil_w_2 
k_meth_1 
k meth 2 

Parameter Equation 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 

Units 
per day 
per day 
peryr 
peryr 

1 
2 
peryr 
peryr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00633 
0.05595 

0.03052 
0.26985 
2.69E-07 
1.38E-05 

Notes 
1 
1 

3 

if anoxic: 

Ir 

2 
4 

_ 7- * foq 
'^meth.base J H g U 

— h * ( - f^ 
' ^ i r s h .base \ J I ^ I + f ^ ) 

Notes 
1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved {non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

pediment Biotic Methylation of Hgll => MeHj 

Symbol 
k_meth_b 
k m e t h b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
1.16364E-07 
4.24727E-05 

Notes 

1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0.012-0.016/d, while old mercury is 0.001/day 

^ a t e r column Demethylation of MeHg => Hgj 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
f_ag_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 

k_demeth_2 

Notes 

Equation Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 

biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 

biotic demethylation in layer 2 

Units 
per day 
per day 
peryr 

peryr 

1 
2 
peryr 

peryr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
6.33E-03 
5.60E-02 
3.05E-02 
2.70E-01 
1.56E-07 

1.38E-05 

Notes 

1 

k^ = k d07J&h ._base FL H g n 

f-DOC 

J i^n 

1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 
mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved {non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
2.32727E-07 
8.49455E-05 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19{9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg{0H)2 to Hgll, layer 1 
ratio of Hg{0H)2 to Hgll, layer 2 
ratioof Hg{0H)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
— 
~ 

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE-FOO 

10.95 
10.95 

0.00 

Notes 

currently assume no reduction in sediments 

Notes 

1 Chlorine Cone assumed to be 0.3 mg/L {from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg{0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degradation (MeHg -> HgO] 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
3.57E-02 
1.76E-02 
1.30E-1-01 
6.43E-I-00 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022'PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 
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Photo-Reduutif lyj f igl l -> HgO] 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

1 1 
1 1.2 

calculated for comparison to input 

February 3, 2012 

= k ^ F 
plioloied _base 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

per hour per uE/m^ 
per day per E/m2-

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

-sec 
day 

0.10 
28.25 
0.54 
0.26 
0.11 
0.00 
0.65 
0.26 

236.00 
96.45 

base photoreduction rate constant, UV-B per hour per uE/m2-sec 0.10 calculated for comparison to input 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis -H UV-B 
sum of vis -H UV-B 
sum of vis -H UV-B 
sum of vis -H UV-B 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B -H vis, k = 2.2 -H/- 0.2 per hr. For vis only, k = 1.0 -H/- 0.1 per hour. Assume, k = 1.2 •••/-0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, etal, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde etal., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

f hoto-Oxidation (HgO 
k_photo_UV-B, study 
k_photoox!d_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

perhr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.67 
1.44 

610.22 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
In freshwater, k = 0.25 -H/- 0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _photo_base = 
0.25hr -1 

l . lSuE m^ s 
k _ photo _ oxid =k _ photo _ base • UVB 
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Symbol 

z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 
T] UV-B extinction coefficient (layer 
T] UV-B extinction coefficient (layer 
E_avg_1 
E_avg_2 
UV_avg_1 
UV_avg_2 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weathi 
Surface UV-B Intensity 
Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 
Avg Light over depth of layer 1 
Avg Light over depth of layer 2 
Avg UV over depth of layer 1 
Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 

76.66 
76.66 
17.84 

8.81 E-I-00 
3.94E-03 
1.30E-18 

f i e t Keauction (Hgu -> Hgii): pnoto-Keauction plus biotic Keauction 
Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis -H UV-B 
sum of vis -H UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

236.00 
96.45 

246.95 
107.40 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

Notes 

1 2̂ ] F 

E - \E ,e - ' ^ 'dx-
Xj - x^ ^̂  Xj - Xj k 

Zl "1 — \ ' \ \ \ 

e ' ^ - e ' ^ 

E. UV-B 
Jvt A l 

•^1 

- % - V - B X A ^ _ 

.UV"̂  dx = 
1 £, O.UV-B 

X i X i 

p ^ U V - B H _ p ^m'-B^2 

j]^_,= 0A413^(000 UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
citing Scully, Nt\/I, Lean, DRS. Arch. Hydrobiol. Beih. 1994. 43,135. 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

February 3, 2012 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Date 
2/15/2006 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

Olin Site Specific 1/18/2010 
Application of SERAFM 

Changes 
Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (E80) was fixed to go to K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 

In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007' 

Watershed Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
%wi th Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO I 
Hgll 

MeHg I 

Total Mercury Concentration in 
Contaminated Sediment, dry weight 

Known Mercury in Contaminated Soils 
Cs,Hg0 
Cs,Hgl! 

Cs,MeHg 

Required Hazard Index for Sensitive 
Indicator 

Value 
^ r East " ^ ^ 

647,500 
2 .1% 

^ m 53.3% 
^ M 13.3% 
^ M 15.6% 
^ 1 15.7% ^ ^ 

Units 

m2 

Notes 
0 

378,381 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 

7.15 
29.39 
29.39 
19.9 

105.2 

16 
16 
0 J 

Eutrophic 

5.64 E-06 
7.33E-08 

40.7 

1.129080624 
4.13E-03 , 

m2 
m 
m 

yr 

m3/yr 

C 
C 
C 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Epilimnion 

Hypolimnion 

Kd abio 
Hgll • 
MeHg • 

1 7,182,936 
15,887 

Kd bio 
Hgll 
MeHg 

127,696,640 
2,581,565 

Kd DOC 
Hgll 
MeHg 

301,427 
310,000 

PCT ERROR CLEANUP 
MeHg Filterec -22.77 15.38 
HgT Filtered 
MeHg Unfiltei 47.26 
HgT Unfiltere 

-33.73 

184.30 
5.64 

0.07332 
43.76620569 
72.01444878 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 
MeHg porewater 
HgT porewater 

]HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

19.36 
2.67 
1.00 

23.03 

19.36 
72.39 
1.89 

93.64 

128.72 
231.58 

5.61 
365.90 

128.72 
710.78 

5.82 
845.32 

128.72 
218.65 

2.96 
350.33 

0.00 
40.69 

0.01088 
40.70 

0.91 
1.98 

2.33 
Mink 

15.38 
^m ^&^3> ^ ^ ^ ^ 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

• " 0.77 
15.26 

1 " 2.78 
266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-19.36 
-2.67 
-0.23 
-7.77 

-19.36 
-72.39 
0.89 

172.59 

-128.72 
-231.58 

-5.61 
-365.90 

-128.72 
-710.78 

-5.82 
-845.32 

-128.72 
-218.65 

-2.96 
-350.33 

0.00 
-40.69 
0.00 
0.00 

-0.91 
-1.98 

Relative 
Error 

-100 
-100 

-22.76904 
-33.72745 

-100 
-100 

47.259026 
184.30228 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-39.5231 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.07 
0.09 
0.63 

0.47 
1.89 
0.17 
2.53 

1.19 
2.07 
0.21 
3.48 

1.19 
6.36 
0.22 
7.77 

1.19 
1.92 
0.06 
3.17 

0.00 
0.19 
0.00 

0.357 

0.082 
0.178 

0.21 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

7.51 
1.04 
0.43 
8.97 

7.51 
28.15 
0.81 
36.47 

48.69 
87.56 
2.22 

138.47 

48.69 
268.75 

2.31 
319.75 

48.693 
82.646 
1.141 

132.480 

0.00 
15.38 
0.00 
15.38 

0.39 
0.85 

1.00 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

Demethylation 

Bioiic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.60E-07 
1.60E-06 
1.60E-07 
1.60E-08 
1.60E-07 
3.20E-07 

0.03 
0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

IHuman and Wildlife Exposure Risk Results 

February 3, 2012 

6,250 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Littte Brown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

^ ^ t i 

2.33 
0.00 
0.00 
2.14 
0.00 

0.21 
0.00 
0.00 
0.19 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

__±ii_^M 
1.00 
0.00 
0.00 
0.92 
0.00 

^mfH 
0.00 
0.00 
0.00 
0.00 

• _ 0.00 _ ^ 

X 

HI 
2.33 
0.21 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

40.70 
0.36 

18.995 
-3.612 
15.384 

for HI = 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type 'YES or 'NOtof iag whether the hypolimnion is anoxic or not. if it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/ovenA'ritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

SedHgT vs HI of Most Sensitive IndJctof 

Absokife Enor = Obseived - Predicted 

Relative &ior = 
Obseived - Predicted 

Obseived 
• 100% 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

„ Contaminated Uncontaminated ^ 
Scenano ^_ .„ ,. ^_ _„ , Target 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
I 1.00 

Sediment 
0.09 

0.19 
0.17 
0.18 
0.91 
1.98 
1.08 
0.19 
0.17 

0.02 
0.01 
0.02 
0.08 
0.18 
0.10 
0.02 
0.02 

0.427 

0.08 
0.07 
0.08 
0.39 
0.85 
0.46 
0.08 
0.07 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Tola! Dose = Ŷ /̂̂ Diet,̂ ^̂ ,̂ ,̂ .̂ ,̂  • Potential Dosê  + (drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or RfD 

These tabtes present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . . - . . . ,., Drinking 
Body Weight Ingestion Rate 

[kg in wet „ _, . ^ . , „ „ , „ 
weight] [kgwetweight /d ] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _ _. , Percent of 
Percent of Diet Percent of Diet Diet from n^ t f 

f rom Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : L | 3 .̂ 

and Plants Insects Crayfish or - . , 
_: Fish 
Frogs 

~ - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
Diet from 
Trophic 
Level 4 : 

Fish 

-

0% 

10% 

60% 

0% 

0% 

0% 

0% 

0% 

48% 

Percent of 
Diet from 

nonaquatic 
sources 

~ 

0% 

0% 

0% 

100% 

100% 

0% 

100% 

0% 

0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journa! of Toxicology and Environmental Health 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 {.74 L/d) and 

100% 

100% 

100% 

100% 

100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

39 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

84 

0 

0 

0 

0 

40 

0 

11 
0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

3 

8 

0 

0 

14 

0 

0 
1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
v/et 

weight/d 

0 

68 

6 

0 

0 

73 

0 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

20 

160 

0 

0 

0 

0 

0 

15 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

84 

90 

175 

0 

0 

128 

0 

50 

19 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

1.12 

1.20 

2.33 

0.00 

0.00 

2.14 

0.00 

0.83 

0.00 

RfD 1 
0.02 

0.02 

0.02 

0.02 

0.02 

Part B. 2:325-255. 

11-19 (0.97 L/d). 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic level 4. 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67E+05 

1.80E+05 

9.14E+05 

1.99E+06 

ftl.08E+06 

l l . 8 7 E + 0 5 

• l.74E+05 

75th 

9.20E+06 

gsth 

1.40E+07 

B A F -

ug 

f g 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.014 

0.007 

0.009 

0.004 

0.042 

0.006 

0.010 

0.006 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.45 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

7.50 

0.00 

0.00 

0.00 

0.00 

3.60 

0.00 

1.02 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
v/eight/d 

0.00 

0.24 

0.76 

0.00 

0.00 

1.29 

0.00 

0.00 

0.09 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

6.06 

0.55 

0.00 

0.00 

6.58 

0.00 

0.00 

0.22 

Potentia! 
Dose from 

Trophic 
Level 4 

ug Hg/kg 

weight/d 

0.00 

1.76 

14.36 

0.00 

0.00 

0.00 

0.00 

0.00 

1.36 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

7 

8 

16 

0 

0 

11 

0 

4 

2 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

>IS6&' 

HQ {Total 
Dose / TRV) 

~ 

0.10 

0.11 

0.21 

0.00 

0.00 

0.19 

0.00 

0.07 

0.00 

RfD 1 
0.002 

0.002 

0.002 

0.002 

0.002 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.068 

0.036 

0.043 

0.019 

0.201 

0.031 

0.048 

0.029 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

16.51 

0.00 

Potentia _ ^ .̂ , 
Potential 

Dose from ,̂  
_ . , Dose from 
Trophic ^ 
Level 2- ^ ' °P^ ' ^ Level ^ . \_Q^Q\ 2" 

Zooplankt g^^ j^^^ 
on 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

35.88 0.00 

0.00 1.14 

0.00 3.63 

0.00 0.00 

0.00 0.00 

17.25 6.20 

0.00 0.00 

4.86 0.00 

0.00 0.43 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

29.02 

2.63 

0.00 

0.00 

31.48 

0.00 

0.00 

1.06 

ug Hg/kg 
wet 

weight/d 

0.00 

8.42 

68.74 

0.00 

0.00 

0.00 

0.00 

0.00 

6.52 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

36 

39 

75 

0 

0 

55 

0 

21 

8 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

1 mm 

HQ (Total 
Dose / TRV) 

~ 

0.48 

0.51 

1.00 

0.00 

0.00 

0.92 

0.00 

0.36 

0.00 

RfD 1 
0.008 

0.009 

0.009 

0.009 

0.009 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ ^ 
Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
E 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_l 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 ^ 
4.86E-01 
l.OOE-01 
1,84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^ ^ ^ ^ ^ ^ ^ m 
^^^^^^^1 10 

7.76 

[ S 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 

0 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soii runoff rate constant, HgO 
ks_RO,Hgl! soil runoff rate constant, Hgll 
ks_RO,IVleHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, l^eHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Weiland, l\i1eHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
~ 
.. 
— 
-

— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% • 
13% • 
16% 1 
16% 

1 13,598 
345,118 M 
86,118 • 
101,010 • 

1 101,658 J 
0.1 

0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ M 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

— 
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. HydrobioL Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
Ukg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
Ukg 

0 
127,696,640 
2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular v /̂eight 
H Henry's Lav^ Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cm^ 
"'' ~ MW^^^ sec 

- 5 22x10"^ c m ' 

'"' ~ MW^^' sec 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

leHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
Ukg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
Ukg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
Ukg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
iog(Ukg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

iog(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
iog(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
iog(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

Ukg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

Ukg 
199526.2 
7943282 

79432.82 
1584893 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

Ukg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
\ 630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Pied-Billed Grebe 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Par 
G_HgO_1_Aq 
G_Hgll_1_Aq 
G_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
G_HgO_pore 
G_Hgll_pore 
G_MeHg_pore 

G_HgT_1_lillered 
G_HgT_2_lillered 
G_HgT_Sed_lilteied 

C_HgO_1_T 
G_Hgll_l_T 
G_MeHg_1_T 
G_HgO_2_T 
G_Hgll_2_T 
G_MeHg_2_T 
G_HgO_sed. bulk 
G_Hgll_1_seci, bulk 
G_MeHg_1_sed. bulk 

GHgOsed. iBiet 
G_Hgll_1_sed, wet 
G_MeHg_1_5ed. wd 
G_HgT_sed,*d 

G_HgO_sed, dry waghl 
G_Hgll_1_sed, drywei^f 
GMeHglsed . diy uveighl 

G_HgT_1 
G_HgT_2 
GHgTSed, dry weight 

Equatio 

Layer 1 
Layer 2 
Sediments 

V_1 
V 2 

_1 
_1 

f_aq_MeHg_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_2 
t_aq_MeHg_'jv_2 

t_[KX;_HgO_wJ 
f_DOC_Hgll_w_1 
t_[XX:_MeHg_'jv_1 
f_DOC_HgO_'jv_2 
t_[KK;_Hgll_w_2 
t_D0C_MeHg_w_2 

(%Me MeBg_T/Hg_T) 

Bulk EKcbarge Flow 
Intlow 
Outtlow 
Surtace Area of tbe Water Body 
Exchange rate 
Volume ot Layer 1 
Volume ot Lay©" 2 
depth of first water layer 
depth of second water layer 

aqueous phasefractionof HgO ir watei column, layer 1 
aqueous phasefractionof figll in water column, layei 1 
aqueous phase fraction of MeHg ir water column, fayei 1 
aqueous phase fraction of HgO ir watei column, layer 2 
aqueous phase fraction of Hgli in water cofumn, layei 2 
aqueous phasefractionof MeHg ir watei cofumn, fayei 2 

fDOC complexed fractior ot HgO in water column, fayer 1 
L)OC complexed fractior ot Hgfl in watei cofumn, fayer 1 
fDOC complexed fractior ot MeHg in water column, fayer 1 
fDOC complexed fractior ot HgO in water column, fayer 2 
fDOC complexed fractior ot Hgfl in water cofumn, fayer 2 
DOC comprfejied fractior of MeHg in water column, fayer 2 

Units 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

gia 

9^ 

g/m3 
g/m3 
g'g 

!4MdHg 
6.68% 
2.84% 
0 07% 

m3/yi 
m3/yi 
m3/yi 
m2 

m2/yr 
m3 
m3 

Value 
4.74E-07 
6.96E-0e 
8.93E-0e 
1.19E-06 
2.07E-06 
2.12E-07 
1.19E-06 
i.92E-06 
6.35E-08 

6.33E-07 
3.4aE-06 
3.17E-06 

4.74E-07 
1.89E-06 
1.69E-07 
1.19E-06 
6.36E-06 
2.21 E-07 
9.91 E-07 
1.61 E-01 
1.05E-04 

7.74E-13 
1.92E-07 
9.56E-15 
1.92E-07 

2.20E-12 
3.56E-07 
2.34E-10 

2.53E-06 
7.77E-06 
3.57E-07 

%Hgll 
74.59% 
81.81% 
99.93% 

3,017.619 
3,474.314 
3,474.314 
378,381 

2 
183,741 
37,838 
049 
010 

1.000 
0.006 
0.089 
1.000 
0.056 
0.162 

0.000 
0.031 
0.440 
0.000 
0.270 
0.802 

Cone ir 
ng/L: 

0.47 
0.07 
0.09 
1.19 
2.07 
0.21 
1.19 
1.92 
0.06 

0.63 
3.48 
3.17 

0.47 
1.89 
0.17 
1.19 
6.36 
0.22 

1 
160.567 

105 

0.000 
0.192 
0.000 
0.192 

0.0000 
0.3564 
0.0002 

2.533 
7.775 
0.357 

%HgO 
18.73% 
15.35% 
0.00% 

Q' = 
E „ A,-

0 . 5 - ( z , + Z 3 ) CT BuffiexdiaigetfowlL3ni 

Equatiors for Totaf Mercury Concentrations of given species (i.e. lotaf f-fgO sortjed -i-dissofved) 

AC*' 

" di --h.u,^^Q.,f^,M,nMj\Clt^^h'i,..^-^\-^^^^^^ 

^.-^=hu,H'^QX.^.Et-h'...^-^^<,iA-Q^^rQ'-^^^^ 

yf-^=^\^%.iry^-ci^m^\^^;y.^H^...M^\^^^^^^^ -^k\A\)Pi:U^-K 

y . ^ - ^ = ̂ hl>:sV\cl^^AW..i,-^^Cl,^^^\-Q-k^,^-V^-k^^^^ ^ . •%+(v .+vJ .C^ , „^ 

V. - ^ f ^ = + [ ^ ' ' - * 2 • ^-l- <^«^'"+1- ̂ ' - ̂ ''̂ -̂ -̂ ^ • y . - ^". .r • K - *")„„„„^ • v^ - V,, • /;,'?,^,H^. A - v,s • A^,M.H, • A - ^ „ • / = ; L J - c: ,s ,2 

f ; ^ = k / : , : ^ ^ + ( ^ ^ •/;i;Uo ^"^ • A™^W)--^J-'^W + -h',.+^,}f:,t„^-A.-kb„„-v,„ Cs^+H..-f;]-c^/H+K„ •f'.J-ci;i, 

-(v.+vi)-/;;^,„-4-(^„+iU-f'.. r"'' +\kb v ].r"^ 

dc:' 
--In^A.Mi • Aifoj i Jim: •A^\C-^^A^b„ •A - ( % 

Q' = 
• t t n j ^ ' -

0.5-(z3-^z,) 
E^ =0.0142-Z"*^ -365 d / y r where Z is mean totaf depth ( i .e , z l + z2) 

from Mort imei(1941), cited in Schnoor, 1995, pg. 57. 
to i livers, tbis will he djfteient (see SchrHHir) 

Mat i i x A 

C HqO 1 T 
C Hqll 1 T 
C MeBq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HgO 1 T 

-1.90 E+08 
1.12E+08 
OOOE-tOO 
3.018E+06 
O.OOOE+00 
O.OOOE+00 
OOOE-KB 
OOOE-KH) 
OOOE-KW 

C Hql l 1 T 
2 

4.54E+07 
-6.02E*07 
6.79 E-02 

O.OOOE+00 
1.134E+07 
O.OOOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39 E+06 
3.95E-02 
-9.84E+06 
0 OOOE-KM 
0 OOOE-KH) 
3.626E*06 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02 E+06 
O.OOE+00 
O.OOE+00 
-2.31 E+D7 
1.99 E+07 
O.OOE+00 
2.12E+05 
O.OOE+00 
O.OOE+OO 

C Hql l 2 T 
5 

OOOE-KB 
3.02E+O6 
OOOE+00 
4.06E+O6 
-1.15E+08 
7.20 E D I 
OOOE-KB 
1.D8E*0e 
OOOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
3.D2E+06 
2.43E+05 
7.20E-01 
4 .68E+06 
O.OOE+00 
O.OOE+OO 
1.62E+06 

C HqO 1 sed 
7 

O.OOE+00 
O.OOE+00 
O.OOE+00 
2.55E+05 
O.OOE+00 
O.OOE+00 
-2.55E+05 
O.OOE+00 
O.OOE+00 

C Hql l 1 sed 
8 

OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
4.29E^3 
OOOE-KB 
OOOE-KB 
-4.29E+03 
6.63 E-01 

C MeHq 1 sed 
9 

OOOE-KB 
OOOE-KM 
OOOE-KB 
OOOE-KB 
O.OOE-KB 
4.4DE+03 
O.OOE-KB 
1.33E+i» 
-4.40E+O3 

Matiix 
b 

-3.99E-01 
-4.13E+01 
-9.97E-01 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 
OOOE-KB 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 
Matiix 

4 744E-07 
1.889E-06 
1.691 E-07 
1.193E-06 
6 361 E-06 
2206E-07 
9 905E-07 
1 606E-01 
1 053E-O4 

Inverted Matrix 

-1.21 E-08 
-2.73E-08 
-2.28E-10 

-1.857 E-08 
-9.563E-08 
-7.444E-10 
-1.54E-08 
-2.41 E-03 
-6.37E-07 

-1.12E-08 
-4.52E-08 
-3.62E-10 

-2.843E-08 
-1.518 E-07 
-1.182 E-09 
-2.36E-08 
-3.e3E-03 
-1.01 E-06 

-4.94E-09 
-1.18 E-08 
-1.54E-07 
-1.156E-08 
-5.120E-08 
-1.719E-07 
-9.59 E-09 
-1.29 E-03 
-6.34E-05 

-1.14E-08 
-4.04E-08 
-9.07E-10 
-1.13E-07 
-3.80E-07 
-2.96E-09 
-9.35E-08 
-9.59E-03 
-2.53E-06 

-1.13E-08 
-4.24E-08 
-1.01 E-09 
-7.66E-08 
-4.23E-07 
-3.29E-09 
-6.36E-08 
-1.07E-02 
-2.B2E-06 

-5.43E-09 
-1.39 E-08 
-1.43 E-07 
-1.91 E-08 
-7.58 E-08 
-4.66E-07 
-1.59 E-08 
-1.91 E-03 
-1.72 E-04 

-1.14E-08 
-4.04E-0B 
-9,07E-10 
-1.13E-07 
-3.80E-07 
-2.96E-09 
-4.01E-i)6 
-9.59E-03 
-2,53E-06 

-1.13E-08 
-4.23E-08 
-1.03E-09 
-7.66E-08 
-4.23E-07 
-3.37E-09 
-6.36E-08 
-1.09E-02 
-2.88E-06 

-5.43E-09 
-1.39 E-08 
-1.43E-07 
-1.91 E-08 
-7.59 E-08 
-4.66E-07 
-1.59 E-08 
-1.92 E-03 
-3.99 E-04 

x=b;A 

474427E-07 
1.88921 E-06 
1.69063E-07 
1 19338E-06 
6 36099E-O6 
220576E-07 
9.90504E-07 
0.160566903 
0.000105314 
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MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

f_3bio_HgO_w_1 
f_^ io_Hg l l_w_1 
f_^io_NteHg_w_1 
f_abio_HgO_w_2 
f_^ io_Hg l l_w_2 
f_^ io_MeHg_w_2 

f_zoo_HgO_w_l 
f_zoQ_Hgll_w_l 
f_zoQ_MeHg_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgl[_w_2 
f_zoQ_MeHg_w_2 

f_phylo_HgO_w_1 

f_phylo_HglLw_1 
f_phylo_MeH9_w_1 
f_phylo_HgO_w_2 
f_phylo_Hgll_w_2 
f_phvlo_MeH9_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_1 
f_org_MeHg_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_3q_HgO_sed 
f_3q_Hgll_sed 
f_3q_MeHg_sed 

f_sed_HgO_sed 
f_sed_h9ll_sed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
kw_v,HgO 
kw_v,Hgll 
kw_v,MeHg 
k w o a d i 
kw_oad_2 
k w r e d l 
kvij_red_2 
k v i j m e t h i 
kw_meth_2 
k w d e m e t h i 
kw_demeth_2 
kw_ptiolodegrad_1 
kw_fl iolodegrad_2 
k w m e r 
k b o w d 
kb_red 
k b m e t h y 
kb_demelti 
kb mer 

v b u r 

R_sw_HgO 
R_sw_Hgll 
R _ s w _ M ^ g 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
r b o s 
Q sed 

al^otic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atHotic particulate pba 
atNotrc particulate pba 
abiotrc particulate pba 

zooplarktor particulate pba 
zooplarktor particulate pba 
zooplarktor particulate pba 
zoof^ankfor particulate pba 
zoof^anktor particulate pba 
zoofrianktor particulate pba 

pbyEoplanktor particulate pba 
pbyEoplanktor particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbyEof^ankEon particulate pba 
pbytoplankEon particulate pba 

1 of HgO IR water co l jmn , layer 1 
1 of Hgll rn water column, layer 1 
1 of MeHg in water column, layer 1 
1 of HgO in water column, layer 2 
1 of Hgll in water cdumn, layer 2 
1 of MeHg in water column, layer 2 

5 fraction of HgO in water column, layer 1 
5 fraction of Hgll in water cirfumn, layer J 
B fraction of MeHg in water cofumn, laya" 1 
3 fraction of HgO in water column, layei" 2 
5 fraction of Hgll in water cdumn, layer 2 
5 fraction of MeHg in water column, laya" 

i fraction of HgO in water column, layef 
i fraction of Hgll in water cirfumn, layer 1 
B fraction of MeHg in water column, layer 1 
B fraction of HgO in water colum 
B fraction of Hgll in water column, layer 2 
B fraction ot MeHg in water column, l a y s 2 

w g a n c part iculatephasefract ionof HgO in water column, layer 1 
. particulate phase fraction of Hgl[ in water column, l a y ^ 1 
. part iculatephasefract ionof MeHg in water column, fayer 1 
. part iculatephasefract ionof HgO in watffl" column, layer 2 
.particufate phasefract ionof Hgll in water column, layer 2 
. part iculatephasefract ionof MeHg in watef colLimn, Layef 2 

aqueous phase fraction of HgO in sediments 
aqueous phasefract ionof Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
paitjciilate phase fraction of Hgll in sediments 
parbculate phase fraction of f ^ H g in sediments 

Total Load, HgO 
Total Load, Hgll 
T o l ^ Load, MeHg 

n volatilizatjon loss rate constant. HgO 
n volatilization loss rate constant. Hgll 
n vofatilization loss rate constant. MeHg 
n oxidation rate cortstant 
n oxidation rale constant 
n reduction rate constant, layer 2 
n reduction rate constant, layer 2 
n meth^at ion rate constant, layer 1 
n methylation rate constant, layer 2 
n demethylation rate conslant, layer 1 
n demethylation rate conslant, layer 2 
n pholoreduction rale for layer 1 
n photoreduction rate for fayer 2 
n mer cleavage demethylation rate constant 

oxidation rate constant 
reduction rate constant 
methylation rate constant 
demethyfation rate constant 

demethylation rate constant 

benthit 
benthit 
benthit 

benthit 
benthit 

abiotic settling velocity 
bioiic settling velocity 
resuspension velocity 
pbytoplankEon mortality rate 
mineralization rate 
burial rate 

porewater diffusive vofume, HgO 
porewater diffusive vofume, Hgll 
pore water diffusive vofume, MeHg 
pore water diffusion caefficient,HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHg 
Sediment Particle Density 
sediment porosrty 
sediment layer.char mixing length 
Volumeof Sediment 

TSS 1 
TSS+2 

Effective Paititio 
K etl HgO 1 
K eti Hgtl 1 
K etf MeHg_1 
K eff HgO 2 
K eff Hgll 2 
K eft MeHg_2 

T Coefficients for each Hg species and layer 
Effective K for HgO ir 
Effective K for Hgl h 
Effective K for MeHg 
Effective K for HgO i 
Effective Kfor Hgll 1 
Effective K for MeHg 

layei 1 
layer 1 
n layer 2 
layei 2 
layer 2 
n layer 2 

_ 

i 1 
2 
2 
J 2 

g'yr 

peryr 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
pa^yr 
pa^yi 
peryi 
peryi 
peryi 
peryi 
peryr 

m/yr 

m/yr 
m/yr 
peryr 

peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g'cm3 

cm3/cni3 

Aw'z sed m3 

mg'L 
mg/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

0.000 
0.004 
0.000 
0.000 
0.050 
0.000 

0.000 
0.101 
0.229 
0.000 
0.000 
0.000 

0.000 

o.eoe 
0.229 
0.000 
0.000 
0.000 

0.000 
0.050 
0.014 
0.000 

0.624 
0.036 

100E-KB 
9.90E-06 
5.01 E-04 

OOOE-KB 
1.00E-KB 
9.99E-01 

3.99E-01 
2 17E+<)1 
7 43E-01 

366 36 

0 00 
187 

61022 
52560 
246 95 
107 40 
0 00 
0.00 
0.00 
0 00 
13.03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0 00 

4.792.63 

73 
0.003700005 

10.95 

0 01 
0.007620015 

2 12E-K)5 
2 12E-K)5 
2 02E-K)5 
6.41 E-10 
6.41 E-10 
6.11E-10 
2 65E-KB 

0.83 
0.030 

1135143 

165 
0 21 

OOOE-KB 
1 59E-K)7 
5.43E-K)5 
OOOE-KB 
9 76E-K)6 
1.80E-K)5 

Conversion for Sediment Concentrations 
Model Calculates as g f-fg per cubic meter (water or sediment partrcles) 

C*J 
' g H g ~ 

g sed p p „ ^ , j ^ - ^ « j ) 

1 J aq.i 

g sed 

cm sed 

' s H g ' 

m^ bulk 

m' bulk 
1 0 ' ^ 

m J 

C'2 
IsHg 

g sed P ^ 

c^" 
JPj+P^^i^ -e.J g water 

cm^ water 

/M' water 

m' bulk 

m̂  bulk 

Mf '""' 
m' 

-f 
g sed 

cm^ sed 

m̂  water 

III' bulk m 

f^L 

{̂ L.cL ,̂ + si,fiU, + s;*,«c;̂ ,̂ + si^ci 
sL.+si„ + si^^ + si^ 

^Li+'^DOCi 

,) ic - c ) 
TSS 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Water Body Mercury Concentrations 
S y m b o l P a i a m e t e i 

C HgO i Aq 
C Hgll 1 A g 
G_MeHg_1_Aq 
C HgO 2 Ag 
C Hgll 2 A g 
C_MeHg_2_Aq 
G HgO poie 
G Hgll pore 
G MeHg_pore 

C HgT 1 filtered 
C_HgT 2_filteied 
G HgT Sed filtered 

G HgO 1_T 
G Hgll 1 T 
G MeHg 1 T 
G_HgO 2_T 
G Hgl l 2 T 
G MeHq 2 T 
G_HgO_sed 
G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G M e H g l s e d , wet 
G HgT sed,wet 

G_HgO_sed, diy weight 
G Hgl l 1 sed, dryweight 
G MeHg 1 sed, dry weigh): 

C HgT 1 
C HgT 2 
C_HgT_Sed 

Layei 1 
Layei 2 
Sediments 

V_1 

V 2 

z2 

f ag HgO w 1 
f_aq_HgM._w_1 
f ag MeHq w 1 
f ag HgO w 2 

f_aq_Hg i i_w.2 
f ag MeHq w 2 

f_OOC_HgO_w_1 
f D O C HgO w 2 
f D O C Hgl l w 1 
f_DOC Hgl l_w 2 
f D O C MeHq w 
f DOC MeHq w 

f abEO HgO w 1 
f abK) Hgl l w 1 
f_abEO_MeHg_w_1 
f ^ m HqO w 2 
f ^ m Hgtl w 2 
f_abK)_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchange rate 
Volume of Layer 1 i 

V o l u m e o f Layei 2 / 
depth of first water layer 
depth of second water layer 

aqueoLis phase fraction of HqO in water colt imn, layer 1 
agueoLis phase fraction of Hqll in waXei column, layer 1 
aqueous phase fraction of MeHg ir water cotiflnn, layer 1 
aqueous phasef rac l iono f HqO ir water column, layer 2 
aqueous phase fraction of Hqll in water column, layei 2 
aqueous phasef rac t ionof MeHg ir water column, layer 2 

DOC complexed fraction of HgO ir water column, layer 1 
DOC complexed fraction of Hgll in water column, layei 1 
DOC complexed fractron of MeHg ir water column, layer 1 
DOC complexed fraction of HgO ir water coEumn. layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

J fraction of HqO in water column, layer 1 
J fraction of Hqll ir water column, layer 1 
J fraction of MeHq in water column, layer 1 
J fraction of HqO in water column, layer 2 
J fraction of Hqll in water column, layer 2 
J fraction of MeHg In water column, layer 2 

Un i t s 

g/m3 
g/m 3 
9/m3 

qf l l l3 
gf in3 
gftn3 

qf in3 
qf in3 
gftn3 

qf ln3 
g/m3 
g lm3 

gAn3 

q/m3 
g/m3 

ghn3 
q/l l l3 
g/ i i i3 
g/ i i i3 

qAii3 
gAii3 

-<|'<I 
gla 

gla 

g'g 
alti 
^a 

qfln3 
qfln3 

ai9 

%UeHq 

2.02% 
0.69% 

0.03% 

mSfvr 
mSfyr 
m3/yT 
m2 

m2/vr 
m3 

m3 

1.94E-05 
2.67E-06 
9.97E-07 

1.29E-04 
2.32E-04 
5.61 E-06 

1.29E-04 
2.19E-04 
2.96E-06 

2.30E-05 
3.66E-04 

3.50E-04 

1.94E-05 

7.24E-05 
1.89E-06 
1.29E-04 

7.11E-04 
5.82E-06 
1.07E-04 

1.83E+01 
4.90E-03 

4.03E-11 
1.43E-05 
5.87E-09 

1.43E-05 

2.37E-10 

4.07E-05 
1.09E-08 

9.36E-05 
3.45E-04 
4.07E-05 

%Hqll 

77.31% 
84.08% 

99-97% 

3,017,619 

3,474.314 
3,474.354 
378.381 

2 
183.741 

37.838 
0.49 
0.10 

100.00000% 
0.63276% 
3.36115% 

100 00000% 
5.59528% 
16.16173% 

0.00000% 
3.05171% 

43.95131% 
0.00000% 
26.93503% 
80.16213% 

0.00000% 
0.38210% 
0.01133% 
0.00000% 
5.01537% 
0.03204% 

Cone, in ng/L : ug/g 

19.36 
2 67 
1 00 

126.72 
231.53 

5.61 

128.72 
218.65 
2 96 

23.03 
365.90 

350.33 

19.36 

72.39 
1.89 

12B.72 

710.78 
5.82 

106.83 

13330341.64 
4901 52 

0.000 
14.315 
0.006 

14 321 

0 00 

40.69 
0 01 

93.64 
845.32 
40.70 

%HqO 

20.68% 
15.23% 
0 00% 

Q ' = 
E,-,A,. 

0 . 5 - ( z , + z , ) 
Q' Bulk exchanqe flow \L3fT\ 

Equations for Total Mercury ConcentratKinsof given species (i.e., total HgO: sorbed-i- dissoEved) 

K^-^ = kH,n+Q,f,.HA''̂ .M-(Z,.Â '̂'̂ ..̂ ^̂ ^̂ ^̂  

yJ-̂ =k,̂ +Q,A.HA^̂ ..̂ -K\<,m4 '̂̂ <i-K+^̂ ^̂ ^̂ ^̂  

v / - S ^ = L,̂ ^̂ +̂QS,̂ ^̂ 4̂w ,̂,,-V \̂.C;̂ +̂\-Q,,r& • 4.- ^iB'hi'iMsHg-^y'-MsSj'^Q 'Qu 

K^-^Al'̂ .,yK]<,,A^\ '̂K+kw^^,.r,Mc:,,,^^^^^ RJ-^A'^-.AV,)-/:::.,• A 

K^-^Ak .̂.,jK\< .̂Ak .̂...̂ -K]-(Z.B,A-0-î ^r^^^^^ 

K^^f^=4^^.mK]cH,,t>4-&-k^''^,.,^K-''^„K-i'^,.,.,...,K-^.A-f^^^^^^ 

" ' - H e 

' dt • = [^J ' , W + (̂ .* • /""i'lW + ''=9 • fh^w)- A <̂HjO + •/leJ.HsO • ' i . ' . + \kb.,-vA-cZ \kb_ 

'=kxL/i+L •f:Uu^ \B • f:L,}- A CLU^ H..^- yJ-^ni+ -R-. •f::L,rA-H.,^i^b^J-y.. ON...iU-ci; 

d C " 

+K-f,f̂  •/i':;W)-'̂ l-ci^.+K -(v.+vj-/.;' •A.-1 .Akb... 

Q' = 
iLt-.JL-

0.5.(z,+^i) 
E_̂  =0.0142-Z" '^ -365d/yr wbere Z is mean total depth [i.e., z l + z2) 

f rom Mortimer, cited m Schnoor, 1996, pq. 57. 

for rivers, tbis will be d[fferent (see Schnoor) 

Ma t i i x A 

C HgO 1 T 

C Hql l 1 T 
C MeHg 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHg 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHg 1 s e d 

A*<=b 

C HqO 1 T 
1 

-1.90E*08 

1.12E-08 
O.OOE-i-00 

3.01 BE+06 

0 OOOE+00 
0 OOOE+00 
O.OOE-i-00 

O.OOE-i-00 
O.OOE-i-00 

C Hql l 1 T 
2 

4.54E+07 

-6.02E+07 
6.79 E-02 

O.OOOE-i-00 

1.134E*07 
O.OOOE-i-00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

2.39E+06 

3.95E-02 
-9.84E+06 
O.OOOE+OO 

O.OOOE+00 
3.626E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02 E+06 

0 OOE+00 
0 OOE+00 
-2,31 E+07 

1.99 E+07 
0 OOE+00 
2,12E+05 

0 OOEfOO 
0 OOEfOO 

C Hgl l 2 T 
5 

O.OOE+00 

3.02 E+0 6 
0 OOE+00 
4.06E+06 

-1.15E+08 
7.20 E-01 
0 OOEfOO 

0 OOEfOO 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+00 
3.02E+06 
2.43E+05 

7.20E-01 
-4.8BE+06 
O.OOE+00 

O.OOE+00 
1.62E+06 

: HqO 1 sei 
7 

0 OOEfOO 

0 OOEfOO 
0 OOEfOO 
2.55E+05 

0 OOEfOO 
0 OOEfOO 
-2,55E+05 

I.OOE+OO 
0 OOEfOO 

Z Hql l 1 se 
8 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

4.29 E+03 
O.OOE+00 
O.OOE+00 

I.OOE+OO 
6.63E-01 

0 T sed 

C MeHq 1 sed 
3 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

O.OOE+00 
4.40E+03 
O.OOE+00 

I.OOE+OO 
-4.40 E+03 

Ma t i i x 
b 

-3.99 E-01 

-4.13E+01 
-9.97 E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1.83E+01 
O.OOE+00 

13.33535 g /m3 

C HgO 1 T 

C Hql l 1 T 
C MeHg 1 T 
C HqO 2 T 

C Hql l 2 T 
C MeHg 2 T 
C HqO s e d 

C Hql l 1 s e d 
C MeHq 1 sed 

So lu t i on 
Ma t i i x 

1.936E-05 

7.239 E-05 
1.888 E-06 
1.237E-04 

7.108E-04 
5.e24E-06 
1.068E-04 

1 833E+01 
4.902E-03 

Inveited Matnx 

-9.57 E-09 

-1.79 E-08 
-2.70 E-16 
-1.624E-09 

-2.044E-09 
-4.780E-16 
-1.3SE-09 

1.35E-09 
2.70E-14 

-7.26E-09 

-3.03E-08 
-5.31 E-16 

-1.533 E-09 

-3.245E-09 
-1.048 E-15 
-1.27E-09 

1.27E-09 
-1.94E-13 

-3.53E-09 

-6,51 E-09 
-1.54E-07 

-2.047 E-09 

1.352E-09 
-1.715 E-07 
-1.70 E-09 

6.31 E-05 
-6.31 E-05 

-1.47E-09 

-3.15E-09 
2.69 E-15 
-4.53E-08 

-8.12E-09 
6.83E-15 
-3.76E-08 

3.76 E-08 
e.91E-12 

-2.42E-10 

-9.04E-10 
-e.10E-16 
-1.64E-09 

-9.05E-09 
-2.62E-15 
-1.36E-09 

1.36E-09 
-7.60E-13 

-3.26 E-09 

-5.82 E-09 
-1.43 E-07 
-4.48 E-09 

5.02E-09 
-4.65 E-07 
-3.72 E-09 

1.71 E-04 
-1.71 E-04 

-1.47E-09 

-3.13 E-09 
3.74 E-13 
-4.53 E-08 

-7.97 E-09 
1.22 E-12 
-3.96E-06 

3.96 E-06 
1.04 E-09 

1.04E-06 

3.88E 
9.46E 
7.02E 

3.8eE 
3.08E 
5.82E 

06 
118 
116 

05 
»l 
116 

I.OOE+OO 
2.64E-04 

-3.02 E-09 

-4.94 E-09 
-1.43 E-07 
-2.69 E-09 

1.38E-08 
-4.65 E-07 
-2.40 E-09 

3.9eE-04 
-3.98 E-04 

x=b/A 

1 94 E-05 

7 24 E-05 
1 89E-06 
0.000129 

0.000711 
5.82E-06 
0.000107 

18 33034 
0.004902 

^ d ^ ' 

' S H g 
g sed Ppnm-ci^(l-^w) g sed 

cm sed 

~ g H g ' 

m^ bidk 

m 

Trv" bidk m J 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

f zoo HqG w 1 zooplanhlDn particulate phasefractionof HqO mwatercokimn, layer 1 
f_zoo_HgN_w_1 zooplankton particulate phase fraction of Hgll m water cohinn. layei 1 
f zoo MeHg w 1 zooplankton particulate ptiase fraction of MeHq in water coliffnn, layer 1 
f zoo HqO w 2 zooplankton particulate ptiasefractionofHgOin wateicohimn, lavei2 
f zoo Hgll w 2 zooplankton particulaie phase liacbon of Hgll n watei column, layei 2 
f zoo MeHg w 2 zooplanktoitpaiticulate ptiasefiactionof MeHqin wateicohjmn, lavei2 

f_phyto_HgO_w_1 phytoplankton paiticiJate ptiase fraction of HgO ri watei coliHiin, layei 1 
t phyto Hgll w 1 ptiytoplanktonoarticulateptiase fractior of Hqll in watercolunn, l a y^ l 
f p h ^ MeHg w 1 phytoplankton particulate l ^ s e fractior of MeHg n watei column, layei 1 
f_phyto_HgO_w_2 phytoplankton particulate ^lase fraction of HgO in watei column, layei 2 
f ptiyto Hqll w 2 [^lytoplanklonpaniculalet^se fraction of Hqllm water column, laver2 
f ptiyto M ^ g w 2 [^lytoplanklonpaniculalephase fraction of MeHg in water column, Iayei2 

f (Mq HgO w 1 orqanic particulate phase fraction of HgO in water column, layer 1 
f ojq Hqll w I orqanic particulate phase fraction of Hgll in water column, layer 1 
f_org_MeHg w 1 orqanic particulate phase fraction of MeHg in water column, layer 1 
f o;q HgO w 2 orqanic particulate phase fraction of HgG in water column, layer 2 
f orq Hqll w 2 orqanic particulatephasefractimof Hqll in water column, layer2 
f_ong_MeHq_w_2 organic particulate phase fractiffli of MeHq in water column, layer 2 

0 00000% 
10.10022% 
22.67564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
80.80179% 
22.87564% 
0.00000% 
0.00000% 
0 00000% 

0 00000% 
5,031^1% 
\.A2M3% 
0,00000% 

62.40427% 
3.64406% 

f_aq_HgO sed 
f aq Hqfl sed 
f aq MeHq sed 

f sed HgO sed 
f sed Hqll sed 
f_sed_MeHg_sed 

L T.HqO 
L_T.Hgll 
L T.MeHq 

Rate Constants 
kw V.HqO 
kw v,Hqll 
kw_v.MeHg 
kw oxid 1 
kw oxid 2 
kw_ied_1 
kw led 2 
kw meth 1 
kw_meth_2 
kw demeth 1 
kw demeth 2 
kw_ptiolodegrad 1 
kw ptiotodeqrad 2 
kw mer 
kb_oxid 
kb led 
kb methy 
kb_demeth 
kb mer 

aqueous phase traction of HgO in sedments 
aqueous ohase Iractkin o( Hqll m sedments 
aqueous phase liactbn of MeHg in sediments 

particulate phase fraction of HgO oi sediments 
particulate phase fraclon of Hqll in sediments 
particulate phase fraclon of MeHg in sediments 

Total Load, HqO 
Total Load, Hqll 
Total Load. MeHq 

water cokirrn volatiteatbfi loss rata constait, HgO 
watei cohjnin volatikzatnn loss late constant, Hgll 
watei column volatikzation kiss late constant, MeHg 
watei column ondation rate constant 
watei column ondation rate constant 
watei column reduction late constant, layei 2 

I column reduction rate constant, layei 2 
I column methylation late constani, layer 1 
I column methylation rate constant, layer 2 
I column demethylation rate constant, layer 1 
I column demethylation rate constant, layer 2 
I ci^umn photoreduction rate for layer 1 
r column photoreduction rate for layer 2 
r column mer cleavaqe demethylalion rate constant 

benthic ondation rate constant 
benthic reduction rate constant 
benthic methylation rate constant 
benlhic demelhylalion rale constant 
benlhic mer cleavage demettiytation rate constant 

gfvi 

p u v 
m r i r 
p e r n 
p e r v 
perw 
par)* 
parw 
P«rw 
per)* 
P » l » 
PW*t 
p«Vr 
parw 
p e t v 
perjT 
p a r v 
paryr 
parjT 
perv» 

100.00000% 
0 00099% 
0 06006% 

0.00000% 
99.99901% 
99.94994% 

3.99E-01 
2.17E+01 
7.43E-m 

388 J 6 
QJID 
1.S7 

61022 
S2S£D 

^aIM 
aoo 
aoo 
aoo 
Oin 
13JI3 
6.43 
aoo 
a.0D 
Q.n 
a.w 
a.0D 
0.00 

j--iiet 
^dry 

\gHg 

g sed Pp.ruM-") 

ti HgO 
gv_Hgll 
w MeHq 
M HqO 
w_HglI 
w MeHq 

6 sed 
z sed 
V sed 

TSS 1 
TSS+2 

abiolFc settlinq vebcitv 
biotic settlinq velocity 
resuspension velocity 
phytoplankton mortality rate 
mineralization rate 
bunal lale 

pore water diffusive volume, HgO 
pore water diffusive vokjme, Hgll 
pore water diffusive voK/ne, MeHq 
pore water diffusion coefficient,HqO 
pore water diffusion coefficient, Hqll 
pore water diffusion coefficient, MeHg 
Sedment Paitcle Density 
sediment poiosity 
sediment lavei.chai mndtK) lengfti 
VcAme of Sediment 

m(yr 
m/yi 
pervr 
peryr 
m/yr-

Eflective Partrtbn Coefficients foi each Ho species and layw 
K eff HgO 1 Effective K loi HqO in layer 1 
K_eff_Hgll_l Effective K foi HqO in layer 2 
K eff MeHq 1 Effective K for Hqll in layer 1 
K eff HgO 2 Effective K for Hgll in layer 2 
K..eff..Hgll..2 Effective K for MeHq in layer 1 
K eft MeHq 2 Effective K for MeHq in layer 2 

aata 
n^y 
«>3^^ 

m3Aai: 
m2ftec 
q/cm3 

im3/cm3 

m3 

mqfl. 

Ulffl 

lA f l 

4792.628412 
73 

0.003700006 
10,96 
0,01 

0.007620016 

2.12E+06 
2.12E+05 
2,02E+0e 
6.41E-10 
6.41E-10 
6.11E-10 
2 66E»00 

0.83 ^ 
0.03 

11351.43 

l.ra 
021 

O.OOE+00 
1.69E+07 
6.43E+06 
O.OOE+00 
9.76E+06 
l.eOE+05 

4̂.-

{Si ,.CL^, + Sî Ci,^ 
sL^+si 

CL 

+su>.,ci,^.^sLci 
, ^ ^ . y . + SL 

+ Qoc,l 

J h - c .) 
TSS 

C-' 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Water Body Mercury Concentrations 
S y m b o l 

C HgO i Aq 
C Hgll 1 A g 
G MeHg 1 Aq 

C HgO 2 Aq 
C Hgll 2 A g 
C MeHg 2 Aq 

G HgO pore 
G Hgll pore 
G MeHg pore 

C HgT 1 filtered 
C HgT 2 filtered 

G HgT Sed filtered 

G HgO 1 T 

G Hgll 1 T 
G MeHq 1 T 
G HgO 2 T 

G Hgl l 2 T 
G MeHq 2 T 
G HgO sed 

G Hgll 1 sed 
G MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
G MeHg 1 sed, wet 

G HgT sed,wet 

G HgO sed, dry weight 

Parameter 

G Hgl l 1 sed, dryweight 
G MeHg 1 sed, dry yireight 

C HgT 1 
C HgT 2 
C H g T S e d . dryweight 

Layer 1 

Layer 2 
Sediments 

Q' 
Oin 
Qout 

A w 
E 
V 1 

V 2 
z l 
z2 

f ag HqG w 1 
f aq_HgM w 1 

f aq MeHq w 1 
f aq HqG w 2 
f aq Hgl l w 2 

f aq MeHq w 2 

f OOC HgG w 1 

f D O C HqG w 2 
f D O C Hql l w 1 
f D O C Hgl l w 2 

f D O C MeHq w 1 
f DOC MeHq w 2 

(%Me ^ 

Equal 

eHg T/Hg T) 

Bulk Exchange Ftow 
Inflow 
Outflow 

Surface Area of tt ie Water Body 
Exchange rate 
Volume 

Volume 

of Layer 1 A w ' z 

of Layer 2 A w ' z 
depth of first water layer 
depth of second water layer 

aqueous 
aqueous 

aqueous 
aqueous 
aqueous 

aqueous 

DOC CO 

phasi 
p h a s 

phas 
phas 
phas 

p h a s 

fraction of HqO in 
fraction of Hgll in 

fraction of MeHg 
fraction of HqO in 
fraction of Hgll in 

fraction of MeHg 

Tiplexed fraction of HgO 

DOC complexed fraction of Hqll 

an 

1 

2 

water column 
water column 

n water colifln 
water column 
water column 

n water colum 

n water colum 

n water colum 

Un i t s 

g/m3 
g/m 3 
9/m3 

q/ l l l3 
g/ in3 
g/in3 

q/in3 
q/in3 
gftn3 

qf ln3 

g/m3 
q/in3 

gAn3 

q/m3 
g/m3 

ghn3 
q/ l l l3 
g/ i i i3 
g/ i i i3 

g/ i i i3 
gAD3 

-<|'<I 
g ' g 

gla 
gla 

g'g 
g 'g 
g 'g 

qf ln3 
qf ln3 

g 'g 

% MeHq 
2 .22% 

o.ra% 
0.03% 

m3/vr 
m3/¥r 
m3/yr 

m 2 
m 2 ^ r 
m3 

n i 3 
m 
m 

layer 1 
ayer 1 

n, layer 1 
layer 2 
ayer 2 

n, layer 2 

. layer 1 

, layer 1 
DOC complexed fractron of MeHg in water cokrmn. layer 1 
DOC complexed fraction of HgO 

DOC CO 
DOC CO 

•nplexed fraction of Hqll 
Tiplex. ̂ d fraction of MeH 

n water colum 

n water colum 

. layer 2 

, layer 2 
in water column, layer 2 

7 51 E-06 
1.04E-06 
4.27E-07 

4-BrE-n5 
B.76E-n5 
2:22E^16 

4 J 7 E ^ 1 5 
8 . 2 ^ ^ 1 5 
1.14E^16 

B.97E-Q6 
1 . 3 ^ ^ 1 4 

1J2E^14 

7 . 5 1 E f l 6 

2.82E-05 
8.09E-07 
4 . B J E ^ B 

2.69E^14 
231E.- f l6 
4_04E^15 

6 .93E+a i 
1.S9E^13 

1.53E,11 
5 . 4 1 E J 6 
2 . 2 7 E J 9 

5.4 IE-OB 

B.97E-11 
134E^15 
4.20E^19 

3.65E-05 
3,20E-04 
1 J 4 E ^ ] 5 

% H q l l 
77 .19% 

84.05% 
99.97% 

3.017.619 
3.474 J 1 4 
3.474 J 1 4 

378.3B1 
2 

183.741 

37,838 
0 
0 

100.00000% 
0 63276% 

8 86115% 
100.00000% 

5 59528% 

16.16173% 

0.00000% 

3 0 5 1 7 1 % 
43 .95131% 
0 00000% 

26.98508% 
60.16218% 

CorK , i n ng /L : ug /g 

7.51 
1.04 
0.43 

48 69 
87 56 
2.22 

48 69 
82 65 
1.14 

8.97 
138.47 

132.48 

7.51 

28 15 
0.81 

48 69 

266.75 
2.31 

40 4 2 

6,928,453.97 
1,891 81 

0.00 
5.41 
0.00 

5.41 

0.00 

15 38 
0.00 

36 47 
319.75 
15 38 

% HqO 
20 59% 

15 2 3 % 
0.00% 

F.^^=L,,^,^,+g,c,,^,^,+[hv„,,-FJ.C;^^+|-a„,-e'-A";.„,,.a,-^ 

Q ' = 
E „ A . 

0 . 5 - ( z , + z , ) 
0" Bulk exchanqe flow \[2f\\ 

EQjaliona for Tolal Mercury Concentrations of given spedes (i.e., total HgD: sorbed -i- dissolved) 

K - ^ = i ^ H ^ + Q . C , , u A ^ ' U l A < m ^ ^ \ . r - y . ^ H > ' ^ . r . ^ ^ ^ ^ ^ ^ 

yf-^=\H.nAci,A^\.,-y.+^^...ruyJ[-ci.B,+^^ J a q , 

• 4 

y.^-^A^'%ay^<^,^A^.«.i>>Ac'^,BA-Q-^'^'^-^^^^ ^.^'^kAy.}-fLt,,A, 

a t AT^y.H.A.-•«.../=:LHJ-'̂ .H.+e'-cs.„,+U,..-̂ =T^^+(v,,+vj-//;;,,,̂ ,-A -c" • t l M e H s - ^ I '^ifg- 'deHi 

• d t =k-/;,w+(>'^-/2i • / i in i feo) 'A , ] ' ' 'H • Lfd.HsO • A . ' ^ D , Cui+[^Kd-v,\ct,Ai^K,.-vJ-ct, 

'=Vj:Ln+ki • f:Uu^ v̂B -KmJ- A ci,,+H.,- yJ-Cn \A'rA^^f:LuK-H..^^KJ-y., J . . \ - C ' 

v '̂̂ =Ka\ -{'^•Fi . f ' ' 
J but 

\kb.. ^^•AT: • A - i .+ kb... 

Q ' = 
E..A,-

0 . 5 . ( r , + z . ) 
E_̂  = 0.0142 • Z'""^ • 365d/yr where Z IS meantotal depth (i.e., z l +22] 

from Mortimer, cited h Schnoor, 1996, pq. 57. 
loF rivers, thiswiJI be different (see Schnooif 

Matr ix A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hq l l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hq l l 1 s e d 
C MeHq 1 s e d 

C HgO 1 T 
1 

-1.90 E+oe 

1,12E*0a 
O.OOE+00 

3.01 BE+06 

O.OOOE+00 
O.OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C Hql l 1 T 
2 

4,54E+07 

-6,02 E+07 
6.79 E-02 

O.OOOE+00 

1,134E+07 
O.OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2,39E+06 

3,95E-02 
-9,84 E+06 
O.OOOE+OO 

O.OOOE+00 
3,626E+06 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3,02E+06 

O.OOE+00 
O.OOE+00 
-2,31 E*07 

1,99E*07 
O.OOE+00 
2 ,12E*05 

O.OOE+00 
O.OOE+OO 

C Hql l 2 T 
5 

O.OOE+00 

3.02E+06 
0 OOE+00 
4.06E+06 

-1,15E+08 
7,20E-01 
0 OOE+00 

0 00E+OO 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+00 
3,02 E*06 
2,43 E*05 

7,20E-01 
-4,e8E'^06 
O.OOE+00 

O.OOE+00 
1,62 E+06 

: HqO 1 se i 
7 

O.OOE+00 

O.OOE+00 
O.OOE+00 
2,55 E+05 

O.OOE+00 
O.OOE+00 
-2,55E'^05 

1,00 E+OO 
O.OOE+00 

C Hql l 1 s e d 
6 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

4,29 E+03 
O.OOE+00 
O.OOE+00 

1,00 E+OO 
6,63E-01 

C MeHq 1 s e d 
9 

0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

0 OOE+00 
4.40 E+03 
0 OOE+00 

1,00 E+OO 
-4,40E+03 

Mat r ix 
b 

-3,99E-01 

-4,13E+01 
-9,97E-01 
O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

6,93 E+OO 
O.OOE+00 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HqO 2 T 

C Hql l 2 T 
C MeHq 2 T 
C HqO s e d 

C Hql l 1 s e d 
C MeHq 1 sed 

So lu t i on 

7.510E-06 

2.815 E-05 
8.093E-07 
4.869E-05 

2.687E-04 
2.308E-06 
4.042E-05 

6 928E+00 
1.892 E-03 

Inverted Matnx 

-9,57 E-09 

-1,79 E-08 
-2,70 E-16 
-1.624E-09 

-2.044E-09 
-4.780E-16 
-1,35 E-09 

1,35E-09 
2,70E-14 

-7.26E-09 

-3.03 E-08 
-5.31 E-16 

-1,533 E-09 

-3,245 E-09 
-1,048 E-15 
-1.27 E-09 

1.27E-09 
-1,94E-13 

-3,53 E-09 

-6,51 E-09 
-1,54 E-07 
-2,047E-09 

1.352E-09 
-1.715E-07 
-1,70 E-09 

6,31 E-05 
-6,31 E-05 

-1,47E-09 

-3,15E-09 
2.69 E-15 
-4,53E-0e 

-8,12E-09 
8.83 E-15 
-3,76E-0e 

3,76E-08 
8,91 E-12 

-2,42E-10 

-9,04E-10 
-8,10E-16 
-1,64E-09 

-9,05E-09 
-2,62E-15 
-1,36E-09 

1.36E-09 
-7,60E-13 

-3,26E-09 

-5,82E-09 
-1,43E-07 
-4,48E-09 

5,02E-09 
-4,65E-07 
-3,72E-09 

1,71 E-04 
-1,71 E-04 

-1,47E-09 

-3,13E-09 
3.74E-13 
-4,53E-0e 

-7,97E-09 
1.22E-12 
-3,96E-06 

3,96E-06 
1.04E-09 

1.04E-06 

3.88 E 
9 4 6 E 
7,02E 

3,88 E 
3.08 E 
5.82E 

06 
IIH 
116 

05 
11̂  
116 

1,OOE+00 
2.64E-04 

-3,02 E-09 

-4,94 E-09 
-1,43 E-07 
-2,89 E-09 

1,38 E-08 
-4,65 E-07 
-2,40 E-09 

3,98 E-04 
-3,98 E-04 

x=b/A 

7.51 E-06 

2.82E-05 
8.09E-07 
4.87E-05 

0 000269 
2.31 E-06 
4.04E-05 

6 928454 
0 001892 

TargetG sed. wet 6930386198 g/g 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

f abio HgO w 1 

f abio Hql l w 1 
f abio MeHg w 1 
f abio HgO w 2 

f abio HqH w 2 
f abLO MeHq w 2 

f zoo HqO w 1 
f zoo Hql[ w 1 
f zoo MeHg w 1 

f zoo HqO w 2 
f zoo Hq l ! w 2 
f_zoo_MeHg_w_2 

f phvto HqO w 1 
f_phvto_Hgl l_w_l 

f phyto MeHq w 1 
f phvto HqO w 2 
f_phvto_Hgl l_w_2 

f p ^ o MeHq w 2 

f org HqO w 1 

f orq Hqll w 1 
f orq MeHq w 1 
f org HqO w 2 

f orq Hqll w 2 
f org MeHq w 2 

f aq HqO sed 
f aq_Hgl l sed 

f aq MeHq aed 

f sed HqO sed 

f sed Hqll sed 
f sed MeHq sed 

L T,HqO 
L T,Kql l 
L_T,MeHg 

Rate Cons tan ts 
kw V.HqO 

kw v,Hqll 
kw V.MeHq 
kw oxid 1 

kw oxtd 2 
kw red 1 
kw red 2 

kw melh 1 
kw melh 2 
kw demeth 1 

kw demeth 2 
kw photodeqrad 1 
kw pholodegrad 2 

kw mer 
kb oxid 
kb_red 

kb methy 
kb demeth 
kb_mer 

V sA 

V sB 
V rs 
k mort 

V mpi 
V bur 

R sw HqO 
R sw Hqfl 
R sw MeHq 

E sw HqO 
E sw Hqll 
E_sw_MeH9 

rho 5 
e_sed 

z sed 

V sed 

TSS 1 

TSS+2 

abjolic particulate phase fraction of HgO in 

abiolLC particuFate phase fraction of Hql l ir 
abiolLC particulate phase fraction of MeHq 
abiolLC particulate phase fraction of HgO in 

abiolic particulate phase fraction of Hql l in 
abiolic particulate phase fraction of MeHq 

water column, layer 1 

water column, layer 1 
n water column, layer 1 
water column, layer2 

water column, layer 2 
n water column, layer 2 

zooplankton particulate [^kase fraction of HqO in 
zoopiankton particulate phase fraction of Hqll in 
zoopiankton particulate phase fraction of MeHg 

zooplankton particulate phase fraction of HqO in 
zooplankton particulate phase fraction of Hqll in 
zooplankton particulate [ ^ s e fraction of MeHg 

phyloplanklon particulate phase fraction of HgO 
phyloplanklon particulate phase fraction o Hgll 

walei" column, layer 1 
water column, layer 1 
n waier column, layer 1 

water column, layer 2 
water column, layer 2 
n waier column, layer 2 

n water column, layer 1 
n water column, layer 1 

phyloplanklon particulate phase fraction of MeHq in water column, layer 1 
phyloplanklon particulate phase fraction of HqO 
phyloplanklon particulate phase fraction o Hgl l 

n water column, layer 2 
n water column, layer 2 

phyloplanklon particulate phase fraction of MeHq in water column, layer 2 

orqanic particulate phase fraction of HgO i 

orqanrc particulate phase fracticHt of Hgll i 
orqanrc particulate phase f racticHt of MeHc 
orqanrc particulate phase fractimi of HgO i 

orqanic particulate phase fraction of Hqll i 
orqanic particulate phase fraction of MeHc 

water column, layer 1 

water column, layer 1 
in water column, layer 1 
water column, layer 2 

water column, layer 2 
in waier column, layer 2 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqll in sediments 

aqueous phase fraction of MeHq in sedim nis 

particulate phase fraction of HqO in sediments 

particulate phase fraction of Hql l in sediments 
particulate phase fraction of MeHq in sediments 

Total Load, HqO 
Total Load, Hqll 
Total Load, MeHg 

water co umn volatilization loss rate cc 

water co umn volatilization loss rate cc 
water c o u m n volatilization loss rate cc 
water c o u m n oxidation rate constant 

water c o u m n oxidation rate ccHtstant 
water c o u m n reduction rate constant. 
water c o u m n reduction rate constant. 

water c o u m n methylation rate constar 
water c o u m n methylation rate constar 
water c o u m n demethylal ion r^te cons 

water c o u m n demelhylal ion r^ tecons 
water co umn p^ to reduc t ion rate for 1 
water co umn f ^ t o r e d u c t i o n rate for 1 
water co umn mer cleavage demethyi 

benthic ondat ion rate constant 
benthic reduction r^te constant 

benthic methylation rate constant 
benthic demethyJalion rale constant 
benthic mer cleavaqe demethylation T 

abiotic settling vekicity 

biotic settling velocity 
resuspension velocfty 
phyloplanklon mortality rate 

mineralization rate 
bunal rale 

pore water diffushve volume, HqO 
pore water diffushve volume. Hql l 
pore water diffusive volume. MeHq 

pore water diffusion coefficient, HqO 
pore water diffusion coefficieni, Hqll 
pore water diffusion coefficient, MeHq 

Sediment Particle Density 
sediment porosity 
sediment layer,char mixing length 

Volume of Sediment A w ' z sed 

Effective ParlitJon Coefficients for each Hq species and layer 
K eff HqO 1 
K eff Hqll 1 

K eff MeHq 1 
K eff HqO 2 
K eff Hqll 2 

K eff MeHq 2 

Effective K for HqO in layer 1 
Effective K for Hgll in layer 1 

Effective K for MeHq in layer 1 
Effective K for HqO in layer 2 
Effective K f o r H g l l in Iayer2 

Effective K for MeHq in layer 2 

p/vr 

q/yr 
g 'yr 

p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
p e r y r 
p e r y r 

p e r y r 
pe ry r 
pe ry r 

m ^ 

wtyv 

nJvr 
p e r ^ 

p e r v r 

m/vr 

m 3 ^ r 

m3/vr 
m3/vr 

m2/sec 
m2/sec 
m2/sec 

g/cm3 
cm3/cm3 

m 

m3 

mg/L 

mq/L 

U k q 

Ln^ 
U k q 
U k q 
U k g 

Ukq 

0 00000% 

0 38210% 
0 01183% 
0 00000% 

5 01537% 
0 03204% 

0 00000% 
10.10022% 
22.87564% 

0 00000% 
0 00000% 
0 00000% 

0 00000% 
80.80179% 

22.37564% 
0 00000% 
0 00000% 

0 00000% 

0 00000% 

5 .03141% 
1 42443% 
0.00000% 

62.40427% 
3 64405% 

100.00000% 
0 00099% 

0.05006% 

0.00000% 

99 .99901% 
99.94994% 

3 . 9 ^ - 0 1 
2.17E+01 
7 . 4 3 E J 1 

388:36 

Q.ao 
1-87 

610 22 

525.60 

246.95 
1Q7.40 
D.OO 
D.OO 
D.OO 

D.OO 
13.03 

G.43 

om 
Bsa 
Bsa 
Q.DO 
Q.DO 
Q.DO 

4792.628412 

7 3 
0.003700005 

10.95 

0 01 
0.007620015 

2.12E+05 
2.12E+i)5 
2.02E+O5 

6.41 E-10 
6.41 E- )0 
6.11 E-10 

2.65 

^^BHH^^^l 
0.03 

11351.43 

1.65 

a:2i 

O.OOE+OO 
1.59E+fl7 

5.43E+05 
O.OOE+OO 
9.76E+06 

1.80E+O5 

g H g ' 
g serf 

--ifruft 

Pp,™-fe(l-^w) g sed 
cm^ sed 

~ g m ' 
/»' bulk 

m̂  bulk m 

^ ^ . > 

te .CLo..+S. 
SL 

'fiU 
+ si 

Ci™ 

+ Spi^iaC^,!^.,^, + $1 

^+si^,.+si 
,+C'ooc, i 

Ĵ L J ia -c ' ) 
TSS 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^Dep, i "*" ^ R I J ^ R W J ~^^RR, i ~ ^ ^ R U J ^ R J ~ ^ ^ E J ~^^LHffJ 

Symbol 
L_T,HgO 
L_T,Hgll 
L_T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L 'Dep.i 1̂  dry.i A...,)«^. 
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

W e f and t5ry Oepos i l i on 
D_dry,Hg0 Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 
C_Precip, MeHg 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 
Cone in Preeip, MeHg 

Average Annual Precipitation Rate 

D. = C , . . . . . - ^ 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

0 
10 

0.15 

1 0 
9.34 

0.1578 

0 

0.15 

l&^fl 

User 
User 
User 

User 
User 
User 

1.5% wet 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

^RIJ ~ Y^drvJ '^^wet,i • ^ C A ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i - \PdrvA ^ ^ w e t , i ) * ^ C , W * ^ W j 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RRJ ~ V^dryA "*" ^we t . y i CR • ^ P 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^ R U A ~ V^dryJ "*" ^wet,i • 4,f/ • ^uj 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load, 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 

file:///PdrvA


RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

"Soil Erosion Load 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

^ R J ~ ^ R W , i "*" ^ R R , i 

Equation Units 
g/yr 
g/yr 
g/yr 

J - E J = ^ ' . J • 

"*" ^ R U A "*" ^ C W , i 

F̂  

Value 
0.00 
13.47 
0.62 

• C s , 1 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Value 
0.40 
0.67 
0.00 

Tab: Hg loading Page 3 of 3 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L_D!lT,l-lgO Gaseous Diffusion Loafling, HqO 
L_DiIT,l-lgll Gaseous Diffuaon Loafling, Hgl! 
L DiIT,MeHg Gaseous Diffuaon Loafling, MeHg 

C a,HgO 
C a,Hgll 
C_a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgl!,T 
K v,MeHg,T 
Ttieta 
H.HgQ 
H,Hqll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, ad| for T 
overall transfer rate, Hgll, adj forT 
overall transfer rate, luieHg, adj for T 
T cotrection factor 
Heniy's Law Constant, HgO 
Hen^'s Law Constant, Hgll 
Henry's Law Constant, MeHg 
Universal Gas Constant 
water tiofly temperatiire 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate, HgO 
K v,Hgll overall transfer rate, Hgll 
K_v,MeHg overall transfer rate, IvIeHg 
K_L,HgO hguid ptiase transfer coefficient,HgO 
K_L,Hgil liguid ptiase transfer coefficient, Hgl I 
K_L,MeHg liguid ptiase transfer coefflcient,MeHg 
K G . HgO gas ptiase transfer coefficient, HgO 
K G. Hgll gas ptiase transfer coeff cient, Hgll 
K G . MeHg gas ptiase transfer coefficient, MeHg 

Units 
g'yr 
g'yr 
g/yr 

ug/ni3 
uq/ni3 
ug/mS 

Units 
m/yr 
m/yr 
m/yr 

-atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atm-m3/mole-K 
Kelvin 

Value 
3 99E-Q1 
6 73E-01 
6.15E-04 

1.60E-03 
3 OOE-06 
3.00 E-09 

Value 
1.89E-f02 
1 69E-Q2 
1.03E-1-Q1 

1026 
7 10E-<13 
7.10E-10 
4 70E-07 
8.21 E-05 
302.54 

Equation Units 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E-f02 
L70E-02 
1.03E-1-01 
1.89E+02 
1.89E-f02 
1.83E-t02 
5.94E+05 
5.94E-f05 
5.75E-105 

^Dif . i = K„ 
f ^ 

•A„» 
C„,. 10"* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M U Morel. 1994. The tiiogeochemical cycling of elemenlal mercury: Anttiropogenic Influences Geoctiimica et Cosmoctiiniica AcL 58(15): 3191-191 £ 
states ttiat the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 

Liquid transfer coefficient, K_L,i 
Symbol 
K L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc w,HgO 
Sc_w,Hgll 
Sc_w,MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
liguid phase transfer coefficient,Hgl! 
liguid phase transfer coefficient,MeHg 
S<^midt numOer for water, HgO 
Schmidt number for water, Hgll 
Schmidt numtier for water, MeHg 
Temperature of reference irater (T=20) 
viscosity of water 

Equation Units 
m/yr 
m/yr 
m/yr 

_ _ 
-

1.89E-f02 
1.89E-^02 
1.83E+02 
2.9aE-t03 
2.98E-t03 
3.12E-f03 

Calculated for T = 20 C (293.15 K) 

g/cm-s 

Sc..., = k'> 

Pw-D^,, 

J = 998.333 4-8.155(7;,-20)-l-0.00585(7;-20f 

Tab: Gas Diff loading Page 1 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Gas fransfer coefncient, K_G,i 
Symbol 
K G, HgO 

K_G, Hqll 

K_G, MeHg 

Sc a,HgO 

Se.a.Hgii 

Sc a, MeHg 

P»ameter 
gas phase t ransfer coef f ic ient , HgO 

gas phase t ransfer coef f lc ient , Hg l l 

gas phase t ransfer coef f lc ient , M e H g 

S c h m i d l numt ie r fo r air. HgO 

Schmid t numt ie r fo r air, Hg l l 

Schmid t numt ie r fo r air. M e H g 

Paramete rs usef l in calcu lat ions of t ransfer coef f lc ients 

u shear ve loc i ty 

CO flrag coef f ic ient 

W w ind ve loc i ty . 10 m a l x i v e water sur face 

pa flensity of air 

pw flensity of water 

k v o n Ka rman ' s constant 

X3 v i scous sublayer th ickness 

v a dynam ic v iscos i ty of a i r 

T a a i r tempera tu re 

E q u a t i o n 

u=sq r t {Cd ) 'W 

U n i t s 

m/yr 

m/yr 

m/yr 

--
~ 

m/s 

m/s 

g/cm3 

g/cm3 

cm2/sec 

G 

Value 
5.94E+05 
5.94EH)5 

5.75E+05 

2.71 E+OO 

2.71E+O0 

2.84E+€0 

0.198997 

0 0011 

6 

1 20 E-03 

0.99824 

0.4 

4 

0.14991 

19.9 

^ C . ( = « » 

1^12 ) 
5 r 1 " 3.15.Y10' 

Calculated tor T = 20 C (293.15 K) 

* " = : ^ 

Oenslty 1,204 k9/m3at20C|if we want to change with T, we'll need formula] 

|p^ = l-E.8xlO-'7'J 

V, =(1.32 + 0.009.7, )ilO-' 

Tab: Gas Diff loading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 
Hg(S04)2 

HgS 

cr 
S04 -̂

ŝ -
OH-

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04^" 

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CI" 
S04 -̂

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0,3 
5.0E-03 

1,OE-09 

35.45 
96.056 

32,06 

alphas 
layer 2 

7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35.45 
96.056 

32,06 

Sediment 
7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

[^S^^\ = ^oC,^.g-

1 
^ 0 - cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 
OH- '^^Hgsq 'so]-' - ^ ^ H g S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S _s'-_ JCQ 

Assumption 
C\' = 
S04 -̂ = 

s'- = 

Total Chloride 
Total Sulfate 

Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
cwmUni Parameter 

aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

Symbol 
f_aq_H90_w_1 
f_aq_HgO_w_2 
f_aq_Hgii_w_i 
f_aq_Hgii_w_2 
f_aq_MeHg_w_1 
f_aq_MeHg_w_2 

Equation 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_abio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_abio_M eHg_w_1 
f_abio_M eHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_MeHg_w_1 
f_zoo_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_1 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_MeHg_w_1 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC_1 
DOC 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, fayer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water coiumn, layer 1 
abiotic particulate phase fraction of MeHg in water coiumn, layer 2 

zoopiankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, layer 2 
zooplankton particuiate phase fraction of Hgll in water column, layer 1 
zooplankton particuiate phase fraction of Hgll in water column, layer 2 

zoopiankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, iayer 1 
phytopiankton particulate phase fraction of HgO in water column, iayer 2 
phytoplankton particulate phase fraction of Hgll in water column, iayer 1 
phytoplankton particuiate phase fraction of Hgll in water column, iayer 2 

phytopiankton particulate phase fraction of MeHg in water coiumn, layer 1 
phytopiankton particulate phase fraction of MeHg in water coiumn, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particuiate phase fraction of Hgll in water column, layer 1 
organic particuiate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles, Layer 2 

Concentration of non-iiving (dead) particles. Layer 1 
Concentration of non-iiving (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/m3 
g/m3 

Value 
100,00000% 
100,00000% 

0,63276% 
5,59528% 
8,86115% 

16,16173% 

0,00000% 
0,00000% 
3,05171% 

26,98508% 
43,95131% 
80,16218% 

0,00000% 
0,00000% 
0,38210% 
5,01537% 
0,01183% 
0,03204% 

0,00000% 
0,00000% 

10,10022% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 

80,80179% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 
5,03141% 

62,40427% 
1,42443% 
3.64405% 

100,00000% 
0,00099% 
0.05006% 

0,00000% 
99,99901% 
99,94994% 

1 from 'Solids Balance' 
0.5 

0 
0 

0,08 
0,12 
0,06 
0,09 

52,833,08 
548,69 

16 
16 

J aa.i ' aq,i 
I T l U \J^aj)jg, O ĵ̂ ĝ ' ^ ^ b i o z o a i '^binzoo'^^bio_ phyla '^biqphyto^ ^ b i o d e a t l i ^biadead'^ ^ D O Q '^DOc} 

Jabiqi 
Kbit^-^abio^^ 

14-1 r r^ l j^"^ ^ -i-F"^ V - t - r "^ V - i -F"^ V .4-F ^ 
i T l u \ ^ i , b i < i i ' ' ^ a b i o ^ ^ b i o _ : o q i ' "^bimoo^ '^b io_pkytg ' '^binpkytP' ' ^ b i o j e a d i ' '^biadead'^ ' ^ D O Q '"^DO 

= K aq 

JDOQ 
'^DOQ'^DOC'*-^ 

1 4-1 (T hr ' '^ V 4 - ^ " ^ K 4- JT"^ V 4- jf"^ K 4 - F V 
i T i U \iS.^jj-^ ' ' ^ab io"^^bio_zoa i ' ' ^b iqzoo '^^b io_phyt0 ''^biqphyto'^ ^bio_deadi ' '^biqdead'^ ^ D O Q ' "^DO 

- F"^ ? 1 (T^ r"'-^ 

- 6 J T W J ' 

J ZOO A ZOO A z o o J a a A 

-6 r w J 
J phyto, i phytoA phyto J a g j 

J o r g A o r g , i o r g J a q , i 

6 sed p s e d 

A aq, i -̂  l y s e d c i s e d i f\—6 , j y s e d c i s e a i A 

sed (ibioJ abio.i 
sed 1 A—6 

bio dead. i ' ^ bio dead. i 

•sed 

/
^sea 1 rsea 

sed J J aqJ 

Tab: Equilibrium Partitioning Page 1 of 2 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_MeHg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

iJnits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7.182,936 
15,887 

0 
127,696,640 

2,581,565 
0 

31,924,160 
5,163,130 

0 
127,696,640 

2,581,565 
0 

301,427 
310,000 

assumed to be 0,25' phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0,83 

Tab: Equilibrium Partitioning Page 2 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Solids Balance 

SbJo_phyto,1 
Sbjozoo.l 
SbJo_phyto,2 
Sbjo_zoo,2 

SabJo_1 
SabJo_2 
SbJodead, 1 
SbJo_dead,2 
SabJo, sed 
S_bJo_dead,sed 
S_sed,totai 

Parameters for Solids Balance 
SymboE 
A_w 
A_c 
QJn 
Q_oul 
SabJoJn 
SbJophyto.Jn 
SbJozoo.Jn 
SbJo_phyto,1 
Sbjo,zoo, 1 
SbJo_phyto,2 
Sbjo,zoo,2 
rhos 

^^^^1 
d_s 
v_sA 
v_sB 
v rsabJo 
v r s b j o d e a d 
k m o r t i 
k_mort_2 
v_sA 
v_sB 
v r s 
kmort 
d s e d 
vm in 
A= 
LSE 
z l 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Thetased 

Parameter 
Surtace Area of Water Body 
Surtace Area of Catchment 
Water Inflow 
Water Outflow 
Abiotic solids in water inflow 

g/m3 
1 

0.5 
0 
0 

8.41 E-02 
1.25E-01 
6 23E-02 
B.73E-02 
5.28E+04 
5.49E+02 
5.34E+D4 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankton Cone, in layer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiottc 

^^^^^ 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R*K'LS*C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water depth 
Exchange Rate between layers 
intertacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volumeof Layer 2 
net internal production rate of bit 
bunal velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factor 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

ta 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 

g/cm3 
cm3/cm3 

um 
m/day 
m/day 
m/day 
m/day 

per day 
peryr 
m/yr 
m/yr 
m/yr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

nQ/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ 

-

kglrriZ/yv 
kg/km2-yr 

(tons/acre)/ 
{kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
3.78E-^05 
6.48E+05 
3.47E+06 
3.47E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
CSS 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 
0.202 
0.000 

0.485598171 
0.1 

2.335096212 
378381 

3017618.85 
183741 1216 

37838.1 
912 5 

0.007620015 
0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

1.65 
0.21 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set to 0 

mg/L 
mg/L 

set to 0 
assumed default (range: 2 - 2.7) 

Default: mid-si It 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 
cun^ently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
8 

10 
11 

5 
0.01 

12 

Matnx A 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 

S a bio, sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
1.82E+09 

0 
0 
0 
0 

S abio.2 
2 

3.02E+06 
-1.82E+09 

0 
0 

1.81E+09 
0 

S bio dead,1 
3 

0 
0 

2.81 E+07 
3.06E+07 

0 
0 

S bio dead.2 
4 

0 
0 

3.02E+06 
-3.06E+07 

0 
2.76E+07 

S a bio, sed 
5 

0 
1400.01159 

0 
0 

^.28E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E 

0 
2.01E 

0 
0 
0 

S abio.l 
S abio,2 

S bio dead.i 
S bio dead.2 
S abio,sed 

S bio dead,sed 

Matrix 
8 41 E-02 
1.25E-01 
6.23E-02 
8.73E-02 
528E+D4 
5.49E+02 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-8.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-04 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-D4 

x=b/A 

0.084069 
0.12479 

0.062268 
0.08734 

52833.08 
548.6925 

-SE 

Qout^ABIO,out 

QoutSBIO_phyto,out 

Q o u t ^ IO_zoo,out 

A = R»K»LS»C* 

L^=S,^-A[kg/m'/yr 

S , ,=1 ,26 .V-

"o.224 ^^^"^ 1 
tons/acre 

p ' -^12^2 

0,5-(z,-FzJ 

q W 
'^BIO_zoo,1 

c W 
^B10_phyto,1 

q W 
^ABI0 ,1 

q W 
'^BIO_dead,1 

death/production 

settling 

q W 
^^810,2 

q W 
^ABI0 ,2 

deatln/production 

settling fresuspension 

SSED 

Qin^ABIOJn 

Qin2BIO_phyto,in 

"A'^BIO_zoo,in 

State, dS/dt = 0 

burial 

ds: V, - ^ = A^sE • .̂ • 10^]+Q^s^,^^^ - e„„,5i.„, -v^^.A^. 5 : L , 

a t 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area where a more refined approach could be used using particle distnbutions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as first order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distnbutions 

Silt 

Clay 

d t ~ ' " " " "'--fy'A • ' ^ ^ '^bJo_deadl 

r j \ i o ^ J e a ^ _ , ^ V -\-v • 4 •'^"'' - V - 4 - ^ ^ A-V • 4 • ' \ ' ^^ 

V. 
dS. ised 

• sed i s ed 
sed - ^ s A A v "^ a b i o l ^ r s A v "^ ab io ^ b ^ w "^ ab io 

dt 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31 -16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Congress, 1997. citiing Bowie, etal, 1985. settling is 0.02-2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. citing Bowie, etal., 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-p^,^^fe^^^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastern value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 

Tab: Solids Balance Page 2 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Kinetic Rate Constants 

V aier coiumn ADIOIIC 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgil_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgil_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

M4TnyiMIAnAfHSII!!>M£HS 
Parameter Equation 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 
aqueous phase fraciion of Hgll in water column, layer 1 
aqueous phase fraciion of Hgll in water column, layer 2 
DOC complexed fraciion of Hgll in waier column, layer 1 
DOC complexed fraciion of Hgll in water column, layer 2 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 

Units 
per day 
per day 
peryr 
peryr 

I 

1 
2 

peryr 

Value 
0.00000016 
0,0000016 
0,0000584 
0.000584 
0,00633 
0,05595 
0,03052 
0,26985 
3.70E-07 
1.90 E-05 

Notes 
1 
1 

3 

if anoxic: 

2 
4 

h _ J- * f o q 
'^aietli '^melh.base J HgH 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress, This is a mid-range value in a range of 0.0001 - 0,003 per day as reported 

in Gilmour and Henry, 1991, Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved {non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion ai a rate of 0,01 per day. The ' denotes thai biotic methylation is occuring if there is anoxia 

Sediment Biotic Methylation of Hgll => MeHg 

Symbol 
k_meih_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
0.00000016 
0.0000584 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H,, K. Keppel-Jones, R, D. Evans. 2000, Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211, 
present methylation of new Hgll as 0.012 - 0,016/d, while old mercury is 0.001/day 

Water column Demethylation of IVIeHg => Hgll 

Symbol 
k_demeih_1 
k_demeih_2 
k_demeih_1 
k_demeih_2 
f_3P_Hgil_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeih_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 
peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraciion of Hgll in waier column, layer 1 
aqueous phase fraciion of Hgll in water column, layer 2 
DOC complexed fraciion of Hgll in waier column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 per yr 
biotic demethylation in layer 2 per yr 

Value 
0,000000016 
0.00000016 
0.00000584 
0,0000584 
6.33E-03 
5.60E-02 
3.05E-02 
2.70 E-01 
2.15E-07 
1.90E-05 

Notes 
1 

= k * { foq , fEOC \ 

Notes 
1 From Matilainen and Verta, 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences, 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC Increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Sediment Biotic Demethylation of MeHg => HqlJ 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Units 
per day 
peryr 

Value 
0.00000032 
0,0001168 

Notes 
1 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H,, K. Keppel-Jones, R, D. Evans. 2000, Constants of Mercury Methylation and DemeUiylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ, Tox, Chem, 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0,528/d, while old mercury is 0.390/day 

^ ^ u c t i o n of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw basered 
kw basered sed 
alpha red 1 
alpha_red_2 
alpha_red_sed 

kw red 1 
kw red 2 
kb_red 

kw red 1 
kw red 2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(0H)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

-
~ 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+OO 

10.95 
10,95 
0.00 

Notes 

* currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value, 
2 Value of 0,03/day is used in R-MCM, this needs io be researched for a more supportable value 

Value of 0,03/day is taken from Mason, R.P., F,M,M, Morel, H,F,Hemond, 1995, The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution, 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, Uiis 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCi2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

^oto-Degradat ion (MeHg -> HgO)' 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0,002 
3.57 E-02 
1.76 E-02 
1,30E+01 
6,43E+00 

Notes 
1 From Sellers, P., CA, Kelly, J,W,M, Rudd, A,R, MacHutchon. 1996, Photodegradation of Methylmercury in Lakes. Nature. 380(25), April 

From Fig, 2a, k=0.0022'PAR 
From Fig. 2b, k=0.0019'PAR Value used: 0,002'PAR PAR = E/m2-day 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Photo-Reduction (Hall -> HgO)' 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0,4 W/m2 
k_photoreduci_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

per hr 1 
perhr 1.2 

per hour per uE/m2-sec 0.0010 
per day per E/m2-day 0.0300 

1 1 
1 1,2 

calculated for comparison to input 

= k *E 

k_photoreduci_base_UV-B 
k_photoreduci_base_UV-B 
k_photoreduci_avg_1 ,vis 
k_photoreduci_avg_2,vis 
k_photoreduci_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduci_1 
k_photoreduci_2 
k_photoreduci_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 

peryr 
peryr 

0.10 
28,25 
0.54 
0.26 
0.11 
0.00 
0.65 
0.26 

236.00 
96.45 

calculated for comparison to input 

1 from Amyot, M, D,R,S, Lean, L, Poissant, M-R Doyon. 2000, Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario, Can. J, Aquat, Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B, For UV-B + vis, k = 2.2 +/-0.2 per hr. For vis only, k = 1,0 +/- 0.1 per hour. Assume, k = 1,2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0,4 W/m2. 
Converting to uE/m2/sec, vis = 103,57 uE/m2/s, UV-B = 1,03uE/m2/s 
This is the calculation as given by Amyot, 2000, In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1,18 uE/m2/s, therefore 11,8uE/m2/s is used for UV-B, and 
The rate of phoio-reduciion is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately iirst, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidatio^HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
rate for UV-B-1,l8uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58,85 
1.44 
1.67 
1.44 

610.22 
525.60 

1 from LaLonde, J,D,, M, Amyot, A,M,L, Kraepiel, F,M.M.Morel. 2001, Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol, 35: 1367-1372, 
In freshwater, k = 0,25+/-0,02 per hour, w/UV-B = 1,18uE/m2/s 

2 from LaLond, et al, 2001, oxidation occurred at a rate of 0,06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ photo _base = 
0.25hr-

\ASuEhn s 
k _ photo _ oxid =k _ photo _ base • UVB 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

Light Intensity 
Symbol 

z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

TJ UV-B extinction coefficient (layer UV light extinction = f(DOC) 
Ti UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light, 
check? 

_Net Reduction fHaO -> Halh: Photo-Reduction plus Biotjc Reduction 

Units 
m 
m 

E/m2-day 
E/m2-day 

perm 
perm 
perm 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0,485598171 

0,1 
29,33 
0.15 
2.25 
76,66 
76,66 
17,84 

8,81 E+OO 
3.94 E-03 
1.30E-18 

Symbol 
kw_red_l 
kw_red_2 
k_photoreduct_l 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Notes 

E = — ^ \ E , e - ' ^ ' d x = 
x,-x, J 

z^=x^-x, 

1 -^0 r -k-x, 
e 

- e ' ' " ' ] 

p - • 

Xo X| 
• J ^QJIl -nuv-B^A^-'•-''dx = ' 

1 -^n T!V-f 

X̂  - X , 
- e 

7 j ^ = 0.441 SUDOCJ UV-B relation to DOC 
fromLaLonde, J,D,, M, Amyot, A,M.L, Kraepiel, F,M,M,Morel, 2001, Photooxidation of Hg(0) in Artificial and Natural Waters, Environ, Sci, Technol. 35: 1367-1372, 
citing Scully, Nl\/I, Lean, DRS. Arcti. Hydrobiol. Beih. 1994. 43,135, 

Value Notes 
10,95 
10,95 

236,00 
96,45 

246,95 
107,40 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

February 3, 2012 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
L0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Date 
2/15/2006 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

Olin Site Specific 1/18/2010 
Application of SERAFM 

Changes 
Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV, For hypolimnion, UV = Avg of Layer 1, 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b, 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1, 
For f_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (EBO) was fixed to go to K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 

In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/20071 

February 3, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

^ • • 
%with Known Contaminated Soil ^ ^ 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Con 

^B 

• • • • • 1 
1 

1 
centrations 

H g O H 
H g i i H 

MeHg™^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweiqht 

Value 
East 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% 

378,381 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 

7.15 
29.39 
29.39 
19.9 

105.2 

16 
16 
0 

Eutrophic 

^ ^ H 

^ ^ ^ 
^ 

^ 

^ ^ 

— 

5.64E-06 
7.33E-08 

40.7 H 

Known Mercury in Contaminated Soils 

Us,HgU ^ ^ 
Cs,Hgll 

Cs.MeHg 
1.129080624 

4.13E-03 ^^_ 

Units 

m2 

-
~ 
-
~ 
-

m2 
m 
m 

~ 
yr 

m3/yr 

„ 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m 3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgii H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd DOC 
Hgll 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHq Unfiltei 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

127,696,640 
2,581,565 

301,427 
310,000 

PCT ERROR 
-22.77 
-33.73 
47.26 
184.30 

43.76620569 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ ^ H 

^^^^^^1 
1 ^ ^ H 

^^^^^^1 
^^^^^^H 
^^^^^1 CLEANUP 
15.38 

72.01444878 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

1 Sediment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
| H g T porewater 

3HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

19.36 
2.67 
1.00 

23.03 

19.36 
72.39 
1.89 

93.64 

128.72 
231.58 

5.61 
365.90 

128.72 
710.78 

5.82 
845.32 

128.72 
218.65 

2.96 
350.33 

0.00 
40.69 

0.01088 
40.70 

0.91 
1.98 

2.33 
Mink 

15.38 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
Ltg/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.77 
15.26 

2.78 
266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-19.36 
-2.67 
-0.23 
-7.77 

-19.36 
-72.39 
0.89 

172.59 

-128.72 
-231.58 

-5.61 
-365.90 

-128.72 
-710.78 

-5.82 
-845.32 

-128.72 
-218.65 

-2.96 
-350.33 

0.00 
-40.69 
0.00 
0.00 

-0.91 
-1.98 

Relative 
Error 

-100 
-100 

-22.76904 
-33.72745 

-100 
-100 

47.259026 
184.30228 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-39.5231 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.07 
0.09 
0.63 

0.47 
1.89 
0.17 
2.53 

1.19 
2.07 
0.21 
3.48 

1.19 
6.36 
0.22 
7.77 

1.19 
1.92 
0.06 
3.17 

0.00 
0.19 
0.00 

0.357 

0.082 
0.178 

0.21 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

7.51 
1.04 
0.43 
8.97 

7.51 
28.15 
0.81 
36.47 

48.69 
87.56 
2.22 

138.47 

48.69 
268.75 

2.31 
319.75 

48.693 
82.646 
1.141 

132.480 

0.00 
15.38 
0.00 
15.38 

0.39 
0.85 

1.00 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

Demethylation 

Biotic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO - > Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

Human and Wildlife Exposure Risk Results 

February 3, 2012 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.60E-07 
1.60E-06 
1.60E-07 
1.60E-08 
1.60E-07 
3.20E-07 

0.03 
0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.60E-04 
^ ^ ^ ^ ^ H 

^̂ ^̂ 1̂ ^̂ ^̂ 1̂ 
^^^^^H 
^^^^^H 

1 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day , 
per day 1 

6,250 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Little &rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alhgator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

6.^{l 

2.33 
0.00 
0.00 
2.14 
0.00 

0.21 
0.00 
0.00 
0.19 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

—^^^L^M 
1.00 
0.00 
0.00 
0.92 
0.00 

^mPH 
0.00 
0.00 
0.00 
0.00 

^ 0.00 

X 

HI 
2.33 
0.21 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

40.70 
0.36 

18.995 
-3.612 
15.384 

for H! = 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river era well-mixed lake, enter 0.1 
3 Type 'YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going io the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause Hi to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

SedHgT vs HI of Most Sensitive Indictor 

V = U.UU26X - C.0Q6 

Absolute Error = Obseived - Predicted 

Observed - Predicted , „ „_. 
Relative EiTor = •100% 

Obseived 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Contaminated Uncontaminated ^ 
Scenano ^__,, , ^_ _„ ^ Target 

Water Concentration [MeHg] 

Biota 

Trophic Levef 1: Phytopiankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
I 1.00 

Sediment 
0.09 

0.19 
0.17 
0.18 
0.91 
1.98 
1.08 
0.19 
0.17 

0.02 
0.01 
0.02 
0.08 
0.18 
0.10 
0.02 
0.02 

0.427 

0.08 
0.07 
0.08 
0.39 
0.85 
0.46 
0.08 
0.07 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wel weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wel weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

Body Weight 
Total Dose = J^ %Diet̂ ^^ ,̂̂ ĵ̂  • Potential Dose, + {drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or R/D 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ ^ . , ^,_„ 
weight] ^^^ "^^^ weight/d] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _. , Percent of 

Percent of Diet Percent of Diet Diet from n' t f 
from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : , ° ' ' , , 

Level 3 : 
and Plants Insects Crayfish or ^. , 

Z Ftsh 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
„ . , Percent of 
Diet from „ . . , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^. , sources 
Fish 

-

0% 0% 

10% 0% 

60% 0% 

0% 100% 

0% 100% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

39 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

84 

0 

0 

D 

0 

40 

0 

11 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

3 

8 

0 

0 

14 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

68 

6 

0 

0 

73 

0 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

20 

160 

0 

0 

0 

0 

0 

15 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

84 

90 

175 

0 

0 

128 

0 

50 

19 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

56M 

HQ (Total 
Dose / TRV) 

1.12 

1.20 

2.33 

0.00 

0.00 

2.14 

0.00 

0.83 

0.00 

RflD 1 
0.02 

0.02 

0.02 

0.02 

0.02 

Nichols, J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journal of Toxicology and Environmental Health, Part B. 2:325-255. 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 (.74 Ud) and 11-19 (0.97 Ud}. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

level 4. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67 E+05 

1.80E+05 

9.14E+05 

1.99E+06 

1.08E+06 

^ 1 . 8 7 E + 0 5 

• I . 7 4 E + 0 5 

75th 

9.20E+06 

95th 

1.40E+07 

B A F -

ug 

. k g 

ug 

I 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.014 

0.007 

0.009 

0.004 

0.042 

0.006 

0.010 

0.006 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.45 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

7.50 

0.00 

0.00 

0.00 

0.00 

3.60 

0.00 

1.02 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.24 

0.76 

0.00 

0.00 

1.29 

0.00 

0.00 

0.09 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

6.06 

0.55 

0.00 

0.00 

6.58 

0.00 

0.00 

0.22 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

1.76 

14.36 

0.00 

0.00 

0.00 

0.00 

0.00 

1.36 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

7 

8 

16 

0 

0 

11 

0 

4 

2 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

• ^ 1 ^ 

HQ (Total 
Dose / TRV) 

--

0.10 

0.11 

0.21 

0.00 

0.00 

0.19 

0.00 

0.07 

0.00 

RfD 1 
0.002 

0.002 

0.002 

0.002 

0.002 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.068 

0.036 

0.043 

0.019 

0.201 

0.031 

0.048 

0.029 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

16.51 

0.00 

Potential 
Dose from 

Trophic 
Level 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 

35.88 

0.00 

0.00 

0.00 

0.00 

17.25 

0.00 

4.86 

0.00 

Potential 
Dose from 

Trophic 
Level 2: 

ug Hg/kg 
wet 

weight/d 

0.00 

1.14 

3.63 

0.00 

0.00 

6.20 

0.00 

0.00 

0.43 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

29.02 

2.63 

0.00 

0.00 

31.48 

0.00 

0.00 

1.06 

ug Hg/kg 
wet 

weight/d 

0.00 

8.42 

68.74 

0.00 

0.00 

0.00 

0.00 

0.00 

6.52 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

36 

39 

75 

0 

0 

55 

0 

21 

8 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

MM 

HQ (Total 
Dose / TRV) 

~ 

0.48 

0.51 

1.00 

0.00 

0.00 

0.92 

0.00 

0.36 

0.00 

RfD 1 
0.008 

0.009 

0.009 

0.009 

0.009 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
£ 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC In Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_l 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 
4.86E-01 
l.OOE-01 
1,84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^^^^^H ^^^^^H 10 
7.76 

^^^^^B 
1 7.15 

7.15 
7.15 

1 

i 

• 
1 

• 
1 
1 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 
0 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter Equation 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_R0,Hgll soil runoff rate constant, Hgll 
ks_R0,MeHg soil runoff rate constani, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeH( Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
-
„ 

— 
-
_ 
— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% 1 
13% 1 
16% 1 
16% 

13,598 
345,118 M 
86,118 1 
101,010 I 
101,658 J 

0.1 
0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(D0C) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

-
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 
29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. Hydrobiol. Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

^ 15,887 ^ 

Kd-sed 
L/kg 

0 
260,558 

Kd_bio 
Ukg 

0 
127,696,640 

, 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

Parameter values tal<en from the Mercury Report to Congress, 1997. 

Hgll 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Z)„.. = 
1.9 cm 

"'' MW^'^ sec 

- 5 

/ ) . , . - = 
22x10 cm 

W , l 

M W 2/3 
sec 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soll 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.2 
7943282 

79432.82 
1584893 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
i 630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal., 1996) stating that 
partitioning to biotics Is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Mink 

February 3, 2012 

Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C:_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_H9T_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_filterecl 

C_HgO_1_T 
C_HglL'_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
Ci_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C^-HglL'-Sed, VL̂  
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layer 2 
d^rth of first water layer 
d^jth of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ̂ k̂ase fractior of M^g 
aqueous phase fractior of HgD in 
aqueous phase fractior of Hgll ir 
aqueous phase fradior of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water columr, layer 1 
water column, layer 1 
n water column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 
in water column, layer 1 

n water column, layer 2 
n watercc^umn, Iayer2 
in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'mB 
g'mB 
gln\3 
gln\3 
gln\3 
g lm3 
g ln i3 
g ln i3 

g lm3 
g lm2 
g 'm3 

g 'm3 
gImZ 
gImZ 
gImZ 
glm3 
glm3 
glm3 
glm2 
glm2 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
6.63% 
2.84% 
0.07% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 
m3 
m3 

Value 
4.74E-07 
6.96E-08 
8.93E-08 
1.19E-D6 
2.07E-06 
2.12E-07 
1.1 ̂ -D6 
1.92E-06 
6.35E-08 

6.3^-07 
3.4^-06 
3.17E-06 

4.74 E-D7 
5.e9E-Q6 
1.69E-Q7 
1.19E-06 
6.36E-06 
2.21 E-07 
9.91 E-07 
1.61 E-01 
1.Q5E-04 

7.74E-13 
1.9^-07 
9.56E-15 
1.92E-07 

2.20E-12 
3.5K-07 
2.34E-tO 

2.53E-06 
/.//b-Ob 
3.57E-07 

%Hgll 
74.59% 
81.81% 
99.93% 

3,017,619 
3,474,314 
3.474,314 
378,381 

2 
183,741 
37,838 
0.49 
0.10 

1000 
DOOE 
0 089 
1000 
0 056 
0 ) 6 2 

0 000 
0 031 
0 440 
0.000 
0 270 
0 802 

Cone, ir 
n g / L : 

" g ' g 
0 47 
0 07 
0 09 
1 19 
2 07 
0 21 
1 19 
192 
0 06 

0.63 
3.48 
3.17 

0 47 
189 
0 17 
1 19 
6 36 
0.22 

1 
160,567 

105 

0.000 
0.192 
0.000 
0.192 

0 0000 
0 3564 
0 0002 

2.533 
7.775 
0.357 

%HgO 
18.73% 
15.35% 
0.00% 

O' = 
JlLi-i J±t-

0 . 5 - ( z , + Z 2 ) 0" Bulk exchange flow |L3/T| 

Equations for Total Mercury Cor>centrations of given species (i.e , total HgO: sorbed + dissolved) 

v f - ^ = I^j,^ + Q,f,,,^ + ̂ w,,^-vJi-Cl^^+^w„,,-V^+kw^^^^^^^^^ 

f;^=W'+fi,c,^.«+N./J-c;^.i+N^.-.»-^J-c;,.i4a.re'-^„^,,/^ 
ii C 

-+(v.+n)-r^,.^ 

dQ 
K-^=i!^^i.jK\Q^i4i^^h.,i,-K]<,Hi+h'-'''^>^y^^^^ 

dt 

^^ideHiJ r 1 r 2 2 2 1 dc:. 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) • A ] - C ; - R • 

( f'"' ^ 

0.,^ ] 
-iy.+^^-f::L,-K-kK, fHl+K.-fJ-Cfl 

- « , . • -(^.+n)-ri,.A-(n..+*u-f^. c',lM4^h...iKJ<: 

-=[-fl„/:iU+(v,.-/;,,'„«,H,+v^-/s^^i,,J-A]-c;;,fl,+|t6.,,-('„,]-cj^ - (v .+v , ) - / : KSA_„ VF.., 

Q' = 
£•,•, A, -

0.5-(z3+z,) 
E^ = 0.0142 • Z'-^" • 365 d / y r u * e r e Z i s mean total depth ( i .e.,z1 +z2) 

from Mcxt!mer(1941), cited in Schnoor, 1996, pg. 5 7 
for riwQS, this will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-1.90E*OB 
1.12E+fl8 
O.OOE+00 
3.018 E+06 
O.OOOE+OO 
O.OOOE+OO 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

4.54E+07 
-6.02E+(I7 
6.79E-02 

0 OOOE+OO 
1.134E+07 

0 oooE+m 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39E+06 
3.95E-02 

-9.84E+06 
0 OOOE+00 
OOOOE+flO 
3.626E+(I6 
0 00E+™ 
OOOE+OO 
OOOE+OO 

C HqO 2 T 
i 

3.02E+06 
OOOE+OO 
OOOE+OO 
-2.31 E+07 
1.99E+07 
OOOE+OO 
2.12E+05 
OOOE+OO 
OOOE+OO 

C Hqll 2 T 
5 

0 OOE+00 
3.02E+06 
0 OOE+00 
4.06E+(I6 
-1.15E+(I8 
7.20E-01 
OOOE+flO 
LOeE+OB 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
3.02 E+06 
2.43 E+05 
7.20E-01 

-4.88 E+06 
O.OOE+00 
O.OOE+00 
1.62 E+06 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
2.55E+05 
OOOE+OO 
OOOE+OO 
-2.55E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+00 
OOOE+00 
0 OOE+00 
0 OOE+00 
4.29E+(I3 
O.OOE+00 
O.OOE+00 
-4.29E+(i3 
6.63E-01 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
4.40E+(I3 
OOOE+00 
1.33E+(I0 
-4.40E+(I3 

Mat r ix 
b 

-3.99 E-01 
-4.13E+01 
-9.97E-01 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
OOOE+00 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

So lu t ion 

4.744E-07 
1.8a9E-06 
1.691 E-07 
1.193E-06 
6.361 E-06 
2 206E-07 
9.905E-07 
1.606E-01 
1 053E-04 

Inverted Matrix 

-1.21 E-08 
-2.73E-08 
-2.28 E-10 
-1.857E-0e 
-9.563E-I)B 
-7.444E-10 
-1.54E-08 
-2.41 E-03 
-6.37E-07 

-1.12 E-08 
-4.52E-08 
-3.62E-10 

-2.843E-08 
-1.518E-07 
-1.182E-09 
-2.36E-08 
-3.83E-03 
-1.01 E-06 

-4.94E-09 
-1,18E-08 
-1.54E-07 
-1.156E-08 
-5.120E-08 
-1.719E-07 
-9.59E-09 
-1.29E-03 
-6.34E-05 

1.14E-08 
4.04E-08 
9.07E-10 
1.13E-07 
3.eOE-07 
2.96E-09 
9.35E-08 
9.59E-03 
2.53E-06 

-1.13E-08 
-4.24E-08 
-1.01 E-09 
-7.66E-08 
-4.23 E-07 
-3.29 E-09 
-6.36E-08 
-1.07E-02 
-2.82E-06 

-5.43E-09 
-1.39E-08 
-1.43E-07 
-1.91E-0e 
-7.58E-I)8 
-4.66E-07 
-1.59E-0B 
-1.91 E-03 
-1.72E-04 

1.14E-08 
4.04E-08 
9.07E-10 
1.13E-07 
3.80E-07 
2.96E-09 
4.01 E-06 
9.59E-03 
2.53E-06 

-1.13E-08 
-4.23E-08 
-1.03E-09 
-7.66E-08 
-4.23 E-07 
-3.37 E-09 
-6.36E-08 
-1.09 E-02 
-2.88 E-06 

-5.43E-09 
-1.39E-OB 
-1.43E-07 
-1.91 E-08 
-7.59E-08 
-4,66E-07 
-1.59E-08 
-1.92E-03 
-3.99E-04 

!f*/A 

4.74427E-07 
1.88921 E-06 
1.69063E-07 
1.19338E-06 
6.36099E-O6 
2.20576E-O7 
9.90504E-07 
0.160566903 
0.000105314 
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f_abio_HgO_w_1 
f_alMO_Hgll_w_1 
f_alMO_MeHg_w_1 
f_alMoJ-|gO_w_2 
f_al»o_Hgll_w_2 
f_abio_MeHg_w_2 

io_HgO_w_l 
io_Hgll_wJ 
io_MeHg_w_l 
io_HgO_w_2 
io_Hgll_w_2 
io_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_Hgll_w_1 
f_phyto_Mel-|g_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_l 
f_org_MeHg_'jv_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_5ed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_5ed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,HgM 
L_T,MeHg 

Rate Constants 
l(w_v,HgO 
l(w_v,Hgll 
l(w_v,MeHg 
kw_oxid_1 
kw_oxid_2 
k w r e d l 
kw_red_2 
kw_meth_1 
kw_meth_2 
kw_defreth_1 
kw_defreth_2 
kw_photodegrad_1 
kw_photodegfad_2 
l(w_mer 
kb_oxid 
kb_red 
kb_methy 
kb_demeth 
kb mer 

abiolic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

3 fraction of HgO ir water column, layer 1 
3 traction of hlgll in water column, layer 1 
3 traction of MeHg in water colivnn, layer 1 
3 faction of HgO in water colivnn, layer 2 
sfractionof Hgll in water column, layer 2 
2 fraction of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

3 fraction of HgO in water coltimn, layer 1 
^fractionof Hgll in water column, layer 1 
3 Iraction of MeHg in water colivnn, layer 1 
2 traction of HgO in water column, layer 2 
3fractionof Hgll in water column, layer 2 
3h"actionof MeHg jn water column, layer 2 

2 fraclK^ of HgO in water column, layer 1 
^tractiotof Hgli in water column, layer 1 
; fractiot of MeHg in water colimn, layer 1 
3 fraction of HgO in water coli^nn, layer 2 
sfractionof Hgll in water column, layer 2 
3 fraction of MeHg in water column, layer 2 

organic particulate pfkase fraclion of HgO in water column, layer 1 
organic partculate f^tase fraction of Hgtj in water coliffiin, layer 1 
organic partculate f^tase fraction of M^g in water column, layer 1 
organic partculate f^tase fraction of HgO in water column, layer 2 
organic partculate pftase fraction of Hgll in water column, layer 2 
organic partculate phase fraclion of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sedimerjts 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilization loss rate conslant, HgO 
waier co umn volatilization loss rate conslant, Hgll 
water co umn volatilization loss rate conslant, MeHg 
water co umn oxidation rale constant 
water co umn oxidation rale constant 
water co umn reduction rale conslant, layer 2 
wale" coumn reduction rale constant, layer2 
wale coumn mediation rate conslant, layer 1 
water co i£nn me^lat ioi rate constant, layer 2 
water co ivnn demethylation rate constant, layer 1 
water co ivnn demethylation rate constant, layer 2 
water co umn photoreduction rate for layer 1 
wala" CO umn photoreduction rate for layer 2 
water coumn mef deavage deme^ylalion rate constant 
bentbic oxidation rate constant 
bentbic reduction rate corstant 
bentfiic methylation rate constani 
benthic demethylalion rate constait 
benthic mer deavaqe demethylalion rate conslant 

g'yr 
g'yr 
g'y 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 004 
0 000 
0 000 
0 050 
0 000 

0 000 
0 101 
0 229 
0 000 
0.000 
0.000 

0 000 
0 808 
0 229 
0 000 
0 000 
0 000 

0 000 
0 050 
0 014 
0 000 
0 624 
0 036 

I.OOE+OO 
9.90E-06 
5.01 E-04 

O.OOE+00 
I.OOE+OO 
9.99E-01 

3.99E-01 
217E+01 
7.43E-01 

388.36 
0.00 
1.87 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13 03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for SedimenI Concentrations 
Mod^ Calculates as g Hg per cubic meter {water or sediment particles) 

'^dv 
g f i g 
g sed 

kw ,̂- = — 

/.-balk 

p!«™-J,(l-^w) 

I ly aq,f 

g sed 

cm sed 

' g H g ' 

m^ bulk 

m^ bulk 
1 0 ' £ ^ 

c^ \ g H g 

g sed P ^ 

C" 
,MJ+p,.,^,.^-sJ g water 

cm^ water 

m' water 

m' bulk 

" g H g ' 
m' bulk 

10"' ' '" ' 
m' 

+-
g sed 

cm^ sed 

m' water 

m' bulk 
1 0 ' ^ 1 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic settling velocity 
biotic settling velocity 
resu^)ension v^ocity 
phytoplankton mortality rate 
mineralization rate 
buri^ rate 

pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water dilEus 
SedimenI Particle Densily 
sediment porosity 
sediment layer.char mi>nng length 
Vcrfume of Sediment 

voli^ne, HgO 
volume, Hgll 
volume, MeHg 
coefficient,HgO 
coefficient, Hgll 
coefH cient, MeHg 

TS3_1 
TSS+2 

Effective Paitrtion Coefficients for each Hg species and layer 
K_elf_HgO_l Effective K for HgO in layer 1 
K_elf_Hgll_l Effective K for Hgll in layer 1 
K_elf_MeHg_l Effective K for MeHg in layer 2 
K_eff_HgO_2 Effective K for HgO in layer 2 
K_eff_Hg!l_2 Effective Kfor Hgll in layer 2 
K_eff_MeHg_2 Effective K for MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

rgiL 
ng/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
Lflig 

4,792 63 
73 

0 003700005 
10 95 
0 01 

0 007620015 

2.12E+05 
2.12E+05 
2 02E+05 
6.41E-10 
6.41 E-10 
6.11 E-10 
2 65E+00 

0.83 
0 030 

11351.43 

1.65 
0.21 

O.OOE+00 
1.59E+07 
5 43E+05 
O.OOE+00 
9 76E+06 
1.80E+O5 

^U.i 

[sLfL^i + s„',c4., + si^^c',^-.., + s L c i 
•si*,,.+s;^+s;,,.+sL 

(^L,+Cioc, 

,) Cc' - c ' 1 
TSS 

^filtered t 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Water Body Mercury Concentrations 
Syinbol Parameter 
C HqO I Aq 
C Hqll i Aq 
C_MeHg_l_Aq 
C HqO 2 Aq 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HgO pore 
C Hgll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HgT_2_Eillered 
C HqT Sed filtered 

C_HgO_l_T 
C Hqll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hqll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g J s e d , wel 

C HqT sed.wet 

C HgO_sed, dry weight 
C Hqll 1 sed, dry weight 
C MeHq 1 sed, dry weight 

C HqT 1 
C HgT 2 
C_HgT_Sed 

Equatio 

Layer 1 
Layer 2 
Sediments 

Q' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f aq HqO w 1 
f_ai l_Hgl l_w_1 
E aq MeHq w 1 
E aq HqO w 2 
L a q _ H g l l _ « _ 2 
E aq MeHq w 2 

E_DOC_HgO_w_1 
E DOC HQO W 2 
E DOC Hql l w 1 
E_DOC_Hgl[_w_2 

E DOC MeHq w 
E DOC MeHq w 

E abio HgO w 1 
E abio Hgl l w 1 
E a b i o M e H g w l 
E abio HQO W 2 
E abio Hgll w 2 
E_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
InElow 

Outflow 

Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
depth of first water layer 
depth of second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hqll in water cokimn, layer 1 
aqueous phase fraction of MeHq in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgl l in water column, layer 2 
agueous phase fraction of MeHq in water column, layer 2 

DOC complexed fracl ion of HgO in water column, layer 1 
D O C complexed fraction oE Hql l in water column, layer 1 
D O C complexed Eraction oE MeHq in water column, layer 1 
D O C complexed Eraction oE HgO in water column, layer 2 
D O C complexed Eraction oE Hql l in water column, layer 2 
DOC complexed Eraction oEMeHq in water column, layer 2 

ahiot c particulate phase Eraction oEHqO in water column, layer 1 
ahio tc particulate phase Eraction oEHgll in water column, layer 1 
ahio tc particulate phase Eraction oEMeHq in water column, layer 1 
abiot c particulate phase Eraction oEHqO in water column, layer 2 
abiot c particulate phase Eraction oEHqII in water column, layer 2 
ahio tc particulate pftase Eraction oE MeHg in water column, layer 2 

Uni ts 

q/m3 
q/m3 
g/m3 

q/m3 
q/m3 
g/m3 

q/m3 
nftnS 
gftn3 

q ln i3 
gftn3 

alms 

g/m3 

qln,3 
q ln i3 
g ln i3 

q l m 3 
q tm3 
g tm3 

q l m 3 
gfm3 

g'g 
g'g 

tit^ 

g'g 
g'g 

n/mS 
n/mS 

g/g 

%MeHq 

2.02% 
0.69% 
0.03% 

HiB/yr 

Hia/yr 
m3^r 
m2 

m2/yr 
m3 

m3 

1.94E-05 
2.67E-06 
9.97E-07 

1.29E-04 
2.32E-04 
5.61 E-06 

1.29E-04 
2.19E-04 

2.96E-06 

2.3QE-05 

3.66E-04 
3.S0E-04 

1S4E-05 

7.24E-B5 
1.89E-06 
1.29E-04 

7.11 E-04 
S.ffiE-06 
1.07E-04 

1.83E+01 
4.90E-03 

4.1BE-11 
1.43E-05 
5.B7E-09 

1.43E-05 

2.37E-10 

4.07E-05 
1.09E-08 

9.36E-05 
8.45E-04 
4.07E-05 

%Hqll 

77131% 
S4.[)8% 
99.97% 

3,017,619 

3,474,314 
3.474,314 
37BJ81 

2 
1B3.741 

37.838 
0.49 
0.10 

100.00000% 
0.63276% 
8.86115% 

100.00000% 
5.59528% 

16 16173% 

0.00000% 
3.05171% 

43.95131% 
0.00000% 

26.98508% 
80 16218% 

0.00000% 
0.38210% 
0.01183% 
0.00000% 
5.01537% 
0.03204% 

Cone, in ng/L : ug/g 
19.36 
2.67 
1.00 

128 72 
231.58 
5.61 

128 72 
218 65 
2.96 

23.03 
365 90 

350 33 

19.36 

72.39 
1.89 

128 72 

710 78 
5.82 

106 83 

18330341.64 
4901 52 

0 000 
14 315 
0 006 

14.321 

0.00 

40.69 
0.01 

93.64 
845.32 
40.70 

%HqO 

20.68% 
15.23% 
0 00% 

y.-^=î j,,n+Q.f..H,u4HJj<,A''̂ :̂ ^~^^^^^^^^^ 

Q' = 
E„A,-

0.5-{z,+Z3) 
Q" Bulk exchange flow |L3/T1 

Equations for Total Mercury Concen t ra t ionso fg ivenspedes (i.e., lolal HgO: sorbed + dissolved) 

w J r ^ g O ' ^ f JJ'.ngO L red,: wi HjiJI I mer nf pho io r^a wJ Me 4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/J„'//goAkL.,+e'-C^^ 

dQ 
dt 

^c i . 
" dt 

--t̂ M^Hi+QS,̂ .Hi+̂ Km-'̂ Acii:iA-Q^̂ rQ-̂ ^K.m^Eiy.-H,,.},-y.-î v;..J.̂ ^̂ ^̂  

yf-^=A^^uyvic'^,A^\.ry.+H>'«,..^^yici,HA-Q-^^^^^^^ 
/:: 

-+(v„+v,)-r;ff*-i 

''^-^='^^''''-'^'^-^^^AH...^-yJ[-<z,mA-Q Rj-f^'^kA^.)p:::.,,iA, 

^''^^f^ = -^^^''>^<^'^^i'^ + \re'-''^^...aK-i''s,.rK-kw^,..r.,K-^ 

dc^^ 
=k-w/.",:^+( '̂̂  • Ai^jo + ̂ ^ • A^w )A]-CH • / w , H s O - A . - * * = . C+K.-fJ-c^i+[* 

d(i% 
dt f=k>/:*^.//+ ki • f:Un+ \B • f,%J- ^ \ ci,u+ H . ^ yJ- ĉ  -R-. ^ A^A',)-f::Ln^-H..+kU-y.. -H, 

d C 
~ l ^ s w f a q M i l l s "'" ViA • f s i m M i S s + ''.-B ' / i iKMeHsJ ' A ] ' ^ M c H s + V^-melh' ^ - .e iV ^ H g l l + b I ' J i n -kb_ 

Q' = 
E...A.-

0.5-{z2-Fz,) 
E^ =0.0142-Z'^^-365c//>'r where Z is mean ta)t^ depth (1 e , z1 + z2) 

Erom Mortimer, cited in Schnoor, 1996, pq 57 
Eor nvers, this will be diEEerent (see Schnoor) 

Mat r ix A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HqN 2 T 
C M e H q 2 T 
C HgD s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

A-x=b 

C HqO 1 T 
1 

-1.90E+fl8 

1.12E+08 
O.OOE+OO 

3.018 E+06 

O.OOOE+OO 
O.OOOE+00 
O.OOE+OO 

O.OOE+00 
O.OOE+00 

C Hql l 1 T 
2 

4 .54E*07 

-6.02E+07 
6.79E-02 

0 OOOE+00 

1,134E+07 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

2.39 E+06 

3.95E-02 
-9.84E+06 
O.OOOE+00 

O.OOOE+00 
3 .626E*06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

3.02 E+06 

O.OOE+00 
O.OOE+00 
-2.31 E+07 

1.99 E+07 
0 OOE+00 
2.12 E+05 

O.OOE+00 
O.OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

3.02 E+06 
0 OOE+00 
4.06 E+06 

-1.15E+08 
7.20E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+00 

0 OOE+00 
3.02 E+06 
2.43 E+0 5 

7.20 E-01 
-4.88 E+0 6 
0 OOE+00 

0 OOEfOO 
1.62E+06 

: HqO 1 se 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
2.55 E+05 

0 OOE+00 
0 OOE+00 
-2.55E+05 

I.OOE+OO 
0 OOE+00 

:: Hql l 1 set 
8 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4.29E+03 
O.OOE+00 
O.OOE+00 

I.OOE+OO 
6.63E-01 

C T sed 

C MeHq 1 s e d 
9 

0 OOE+00 

0 00E+OO 
0 00E+OO 
0 00E+OO 

0 OOE+00 
4.40 E+03 
0 OOE+00 

I.OOE+OO 
-4.40E+03 

Mat r ix 
b 

-3.99E-01 

-4.13E+01 
-9.97E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1.83E+01 
0 OOE+00 

18.33535 g/m 3 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HqO 2 T 

C Hql l 2 T 
C MeHq 2 T 
C HgO sed 

C Hql l 1 sed 
C MeHq 1 s e d 

So lu t i on 
Mat r ix 

1 936E-05 

7.239E-05 
1.888E-06 
1.287E-04 

7.108E-04 
5 824E-06 
1.068E-04 

1.833E+01 
4 902E-03 

Inverted Mati ix 

-9.57E-09 

-1.79E-0e 
-2.70E-16 

-1.624E-09 

-2.044E-09 
-4.780 E-16 
-1.35E-09 

1.35E-09 
2.70E-14 

-7,26E-09 

-3.03E-08 
-5.31 E-16 

-1.533 E-09 

-3.245E-09 
-1.048 E-15 
-1.27 E-09 

1.27 E-09 
-1.94E-13 

-3.53 E-09 

-6.51 E-09 
-1.54E-07 
-2.047E-05 

1.352E-09 
-1.715E-07 
-1.70 E-09 

6.31 E-05 
-6.31 E-05 

-1.47 E-09 

-3.15 E-09 
2.69E-15 
-4.53 E-08 

-8.12 E-09 
8.83E-15 
-3.76 E-08 

3.76E-0e 
8.91 E-12 

2.42E-10 

9.04F 
8.101-
1.641-

9.05F 
2.621-
1.36t 

10 
16 
119 

09 
I,') 
119 

1.36 E-09 
7.60E-13 

-3.26E-09 

-5.82E-09 
-1.43E-07 
-4.48E-09 

5.02 E-09 
-4.65E-07 
-3.72E-09 

1.71 E-04 
-1.71 E-04 

-1.47 E-09 

-3.13E-09 
3.74E-13 
-4.53 E-08 

-7.97 E-09 
1.22E-12 
-3.96 E-06 

3.95E-06 
1.04E-09 

1.04E-06 

J. 88 E-06 
9.46E-08 
7.02 E-06 

3.88 E-05 
3.08 E-07 
5.82 E-06 

I.OOE+OO 
2.64E-04 

-3.02E-09 

-4.94E-09 
-1.43E-07 
-2.89E-09 

1.38 E-08 
-4.65E-07 
-2.40E-09 

3.98 E-04 
-3.9BE-04 

iFb/A 

194E-05 

7.24 E-05 
1 39 E-06 
0.000129 

0.000711 
5 82 E-06 
0.000107 

18 33034 
0.004902 

' ~d ,y 

g H g ' 
g sed 

f~bulk 

Pp^,^l,i\-^.,A g sed 
cm sed 

~ g H g ' 
m' bulk 

3 m 
m bulk 

10 '™ 
m 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

f 2DO HqO w \ zooplar^ton particulate phase f racbon of HqO in water column, layer 1 
r zooHqM w 1 zooptankron partculate phase fracbon of HgM n water cohjmn, layer 1 
f ZDO MeHq w 1 zooplankton particulate phase fracbon of MeHq in water colunn. layer t 
f ZDo HqO w 2 zooptankton particulate phasefracbonof HqO in watercokuin. Iayer2 
f zoo Hqll w 2 zooptankTor partculate phase fracbon of Hqtl r water column, layer 2 
f zoo MeHq w 2 zooplankTor partculate phasefractionof MeHq in watercokmn. Iayer2 

f phyto HqO w 1 phytoplankton particulate phase fraction of HqO r water column, layer 1 
f phyto Hall w 1 phyloplankton particulate phase fraction of Hqll in water ct^umr, taver 1 
f phyto MeHq w 1 phytoplankton particulate phase fraction of MeHq r waier column, layer 1 
f phyto HqO w 2 phytoplankton particulate phase fraction of HqO r water column, layer 2 
f phvto Hqll w 2 phytoplankton particulate phase fractior of Hqll in water column, lay^ 2 
f phyto MeHq w 2 phytoplankton particulate phase fraction of MeHq ir> water column, layer 2 

f orq HqO w ^ orqanic particulate f ^ s e fraction of HqO FI water column, layer 1 
f orq Hqll w I orqanicparticulate [ ^ s e fraction of Hqll in watercolumn, layer 1 
f orq MeHq w 1 orqanic particulate phase fraction of MeHq in water column, layer 1 
f ofq HqO w 2 orqanic particulate ptiase fractjon of HqO in water column, layer 2 
f ofq Hqll w 2 orqanJcparticLilate ptiase fraction of Hqll in watercolumn. layer 2 
f ofq MeHq w 2 orqanic particulate ptiase fraction of MeHq in water column, layer 2 

000000% 
10.10022% 
22.e75&l% 
0.00000% 
0.00000% 
000000% 

0 00000% 
80 80179% 
22 87564% 
0 00000% 
0,00000% 
0.00000% 

0.00000% 
5.03141% 
1.42443% 
0,00000% 

62.40427% 
3,6M05% 

f a q HqO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hqll aed 
f_sed MeHq sed 

L T,HqO 
L_T,Hqll 
L T.MeHo 

Rale Comlanta 
kw v,HqO 
kw vHqII 
kw v,MeHq 
kw ond 1 
kw and 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb ood 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqtl ir sediments 
aqueous phase fraction of MeHq in sediments 

particulate pfiase fraction of HqO in sediments 
particulate phase fraction of Hqll PI sediments 
particulate phase fraction of MeHg in sedments 

Total Load. HqO 
Total Load Hgll 
Total Load, MeHq 

waier column volatckzabon kiss rate constant, HqO 
water column volaUlization kiss rate constant, Hqll 
water column volatikzation kiss rate constant, MeHg 
water coK^rin ojodation rate constant 
water column ojodatton rate constant 
water column reduction rate constant, layer 2 
water column reduction rate constant, layer 2 
water column methylation rate constant, layer 1 
water column methylation rate constant, layer 2 
water column demethylation rate conslant, layer 1 
water column demethylation rate conslant, layer 2 
water column photoreduction rate for layer 1 
water column photoreduction rate for layer 2 
water column met cleavaqe demelhylation rate constani 
benthic oxidation rate constant 
benthic reduction rate constant 
benthic methylation rate constant 
benthic deme^lation rate constant 
benthic rrter cleavage demethylation rate constant 

flftr 

l l^r 

pBTtr 
partr 
psrtr 

(Mrjr 
W V 
V f 
V V 
pB iy 
(WW 
periT 
PBfW 
pervr 
pwyr 
pervr 
pervr 
peryr 
pervr 

100.00000% 
0.00099% 
0.0S0OS% 

0.00000% 
99.99901% 
99,94994% 

3.99E-ai 
Z17E+01 
TJfSEVn 

3B63B 
DJ» 
1.87 

61D22 
625£0 
246,95 
^ a I M 
O M 
ILOO 
Oin 
ojn 
I3JI3 
6 4 3 
OOO 

aoo 
0.00 
O.0O 
0.00 
0,00 

\g l ig 
g sed Pp^rJ^-") 

abiotic settlinq velocity 
bioiic setllinq velocity 
resuspension velocity 
pflvtoplankton modality rate 
mineralizaliDO rate 
burial rate 

pore wateJ* diffusive volume, HqO 
pore water diffiisive volume, Hgll 
pore water diffusn« volume, MeHq 
pore water diffusion coefficient, HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHg 
Sedment Particle Density 
sediment poiosity 
sedment lavei,chai modnq tsnolh 
Vohme of Sedment 

Effective Partition Coefficients for each Hq species and laver 
K eff HqD 1 Effective K for HqO wi layer 1 
K eff Hqll 1 Effective Kfor HqO m layer 2 
K eff MeHa 1 Effective Kfor Hqll in layer 1 
K eff HqO 2 Effective Kfor Hqll in layer 2 
K eff Hqll 2 Effective Kfor l^eHq nlayer 1 
K eff MeHo 2 EftectivB Kfor MaHq n layer 2 

R sw 
R s* 
R sw 
E sw 
E sw 
E sw 
rtn s 
e set 
z s« 
V aed 

TSS 

HqO 
Hqll 
MeHq 
HqO 
Hqll 
MeHq 

TSS+2 

mA-r 
mA-r 
mAr 
per yr 
peryr 
m/yr 

i i i 3 ^ 
mSfyr 

lll2taBE 
iii2taac 
in2/iac 
q ian i 

cin3/aTi3 

IIHlfL 
mgA. 

LAo 
Ukg 
LAfl 

4792.628412 
73 

0,003700005 
10.95 
0.01 

0 007620015 

2.t2Et06 
2.12E+05 
2,02E+06 
641E-1D 
641E-1D 
6,11E-10 
2.66E+0q 

D.83 1 ^ 
0.03 

1135143 

1£5 
0,21 

0,00E+O0 
1,69E+07 
e,43EH)5 
O.D0EH)O 
9,76E+06 
1,80E';'05 

^ir,, 

{Si ,«CL , + 5^,C; , 

Si^„-^S^ 

CL 

- su,.j:U.^ - SLCL.,) ( c j ^ ^ , - q ,_ , ) 
i + ^;..«+Si, TSS 

4- pJ r^ 

Tab: WaterBody C_sed_Hg Page 2 of 2 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Mink 

February 3, 2012 

Water Body Mercury Concentrations 
Svmbol Par 
C HqO I Aq 
C Hqll i Aq 
C_MeHg_l_Aq 
C HqO 2 Aq 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HqO pore 
C Hqll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HgT_2_filtered 
C HqT Sed filtered 

C_HgO_1_T 
C Hqll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO sed, wet 
C Hgll i sed, wet 
C M e H g J s e d , viret 

C HgT sed.wet 

C HgO_sed, dry weight 
C Hgll 1 sed, dry weiqfit 
C MeHg 1 sed, dryweight 

C HqT 1 
C HgT 2 
C_HgT_Sed, dryweight 

Layer 1 
Layer 2 
Sediments 

Q' 
Qin 
Qout 

V 1 

V 2 

zl 

z2 

f ag HgO w 1 
f_a i l_Hgl l_w_l 
t ag MeHq w 1 
f aq HgO w 2 
L a q _ H g l l _ « _ 2 
f aq MeHq w 2 

f_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hgl l w 1 
f_DOC_Hgl[_w_2 
f DOC MeHq w 
f DOC MeHq w 

Uni ts 
qym3 
g/m3 
gfm3 
i i rm3 
'ghn3 
ghn3 
gfrnS 
n fms 
gfm3 

Hfm3 
gfm3 

a lms 

gfm3 
nfmS 
i|fm3 
gfm3 
qlm3 
0 ^ 3 
gtm3 
glm3 
gfm3 

g'g 
g'g 
g'g 
gfii 

Wg 
g 'g 
g 'g 

nfm3 

i»fm3 

g 'g 

% M e H g 
2 .22% 
0.72% 
0.03% 

HiB/yr 

Hia/yr 

i n 3 ^ 

(%Me MeHg_T(Hg_T) 

Bulh Exchange Flow 
Inflow 
Oytfinw 

Surface Area of the W a t e r B o d y 
Exchange rale 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
deplh of first water layer 
deplh of second water iayer 

agueoLis phase fraction of HqO in water column, layer 1 
aqueoLis phase fraction of Hqll in water column, layer 1 
agueoLis phase fraction of MeHg in water column, layer 1 
agueoLis phase fraction of HqO in water column, layer 2 
agueoLS phase fraction of Hgl l in water column, layer 2 
agueoiis phase fraction of MeHg m water column, layer 2 

DOC complexed fraction of HgO m water column, layer 1 
D O C complexed fraction of Hgl l in water column, iayer 1 
D O C complexed fraction of MeHg in water column, layer 1 
D O C complexed fraction of HgO in water column, layer 2 
D O C complexed fraction of Hql l in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

Va lue 

7.51 E-06 
1.04E-06 
4.27E-07 

4.B7E-05 
8.76E-05 
T^TFJIG 

4_a7E-05 
B,26E-05 

1.14E-06 

BJSTE-OB 
1.3aE^14 

1^3E-04 

7.51 E-06 

2.82E-05 
B.09E-07 
4.87E-05 

2.69E-04 
2.31 E-06 
4.04E-05 

6.93E+00 
1.B9E-03 

153E-l i 
5.41E-06 
2.27E-09 

5.41 E-06 

8.97E-11 

1_54E-05 
4_2[lE-09 

3S5E.-a5 
3,2DE^14 
1.54E^5 

%Hgll 

77.19% 
64.05% 
99.97% 

3.D17.619 

3.474.314 
3,474.314 
378,381 

2 
183,741 

37.838 

0 
0 

100 00000% 
0.63276% 

8.86115% 
100 00000% 
5.59528% 

16.16173% 

0.00000% 

3.05171% 
43.95131% 
0.00000% 

26.98508% 
80.16218% 

Cone, in ng/L: ugfg 

7.51 
1.04 
0 43 

48.69 
87.56 
2 22 

48.69 
82.65 
1 14 

8.97 
138.47 

132.48 

7 51 

28.15 
0.81 

48.69 

268.75 
2.31 

40.42 

6,928,453.97 
1,891.81 

0 00 
5 41 
0 00 

5 41 

0 00 

15.38 
0.00 

36.47 
319.75 
15.38 

%HqO 

20.59% 
15.23% 
0 00% 

Q' = 
Jij-y.A.',-

0 , 5 . ( z , + Z 3 ) 

0" Bu Ik excha nqe f low 113/71 

Eqiiations for Total Mercury Concentrations of given species (i.e., total HgO: sorbed -i- dissolved) 

y.-^=kH^+Q,f,.,A^^urK\<,uAH.r'K+H'-^..^^^^^^ 

" dt - = kH,n+Q,f..HA''^.J.]<,.A^''d..M^^^^^^ 

v..^^=L,^,,,+Q,,,c,,,,,A^w^^<^-y^<^A-Q^~r&-H^^^ 
dQ v.^Ai '̂'̂ .^-yicH,,,4^.j.+H>'̂ ..,^y^-c'̂ ^^^^ i f , . -^+(v„+v , ) . / - .4 

K'^-ii'-..,K]<,.A :yJ\<.Hs+\r3-l^^.^-K-l'''..,i-y>,-'\.-J:L,nA.-^\BP:^^^^ KJ-r^^kA\)-f::Lu^ 

dC^eH 
K - ^ ^ ^ = A l ' ^ . m K W u , , ^ + {-Q' - l<:^ , . . .mK-k^. rK-kw^. . .or^y. -^ .Af:^^^^^ 

f",. 

• d t 
- [ ^ ^ f J q H s H + V ^ • /J l iHsO+' ' . -B' /6l .Hso) 'A.J '^HgO + -k+v,)-r^^-A,-*^„.-^„ C+[^^r,.-fJ-C> + K 

J j-sed 

^ . - ^ = I«x4ii+k. •/:i,W''+n. •/*".J A1-c;,;z+h.,.-U - « . . • -kAv,)-f::Lu<-m.d+kUF. ^HjH+r%ejurt'ssJ'^W, 

d C " 
-=k/:iH.+(v^-/:i;!«^,+nB-/;^W)-'^l-ci^.+K.-*-''w]-cj; ^^b)-f: -f:l>„J-K„ 

Q' = 
iLt-yA.̂ -

0 , 5 . ( z 3 + r , ) 
E^ =Q.(^142-Z^^^ - 3 6 5 d / y r where Z is mean t o t ^ depth (i.e , z1 4 z2) 

from Mortimer, cited in SctwBor, 1996, pg 57. 

for rivers, this will be different (see Schnoor) 

M a t r n i A 

C HgO 1 T 

C Hql l 1 T 
C MeHg 1 T 
C HgO 2 T 

C Hq l l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hq l l 1 s e d 
C MeHq 1 s e d 

C HqO 1 T 

1 
-1 ,90E*08 

1,12E+fl8 
O.OOE-tOO 

3,018 E+06 

0.000 E t o o 
O.OOOE+00 
O.OOE-tOO 

O.OOE+OO 
O.OOE+OO 

C Hql l 1 T 

2 
4.54E+07 

-6,02E+O7 
6,79 E-02 

O.OOOE+00 

1,134E+07 
O.OOOE+00 
0 OOE+00 

O.OOE+00 
O.OOE+00 

C MeHg 1 T 

3 
2.39 E+06 

3,95E-02 
-9,84E+06 
O.OOOE+00 

O.OOOE+00 
3,626E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 

4 
3,02E+«6 

O.OOE+OO 
O.OOE+OO 
-2,31 E+07 

1,99E+fl7 
O.OOE+OO 
2,12E+«5 

O.OOE+OO 
O.OOE+OO 

C Hql l 2 T 

5 
O.OOE+00 

3.02 E+06 
O.OOE+00 
4,06 E+06 

-1.15E+0B 
7,20E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 

6 
O.OOE+00 

O.OOE+OO 
3,02E+06 
2,43E+05 

7.20 E-01 
-4,8BE+06 
O.OOE+OO 

O.OOE+00 
1,62E+06 

: HqO 1 se i 

7 
O.OOE+00 

O.OOE+OO 
O.OOE+OO 
2,55E+05 

O.OOE+OO 
O.OOE+OO 
-2,55E+05 

1,OOE+00 
O.OOE+00 

C Hql l 1 s e d 

8 
O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4,29E+03 
O.OOE+OO 
O.OOE+00 

1,OOE+00 
6.63 E-01 

C M e K q 1 s e d 

9 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

0 OOE+00 
4,40 E+03 
0 OOE+00 

1,00 E+OO 
-4.40 E+03 

Ma t r i x 

b 
-3.99 E-01 

-4,13E+01 
-9.97 E-01 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

6,93E+«0 
O.OOE+00 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HqO 2 T 

C Hgl l 2 T 
C MeHq 2 T 
C HqO sed 

C Hql l 1 sed 
C MeHq 1 s e d 

So lu t i on 

7 510E-06 

2 815E-05 
8 093E-07 
4.869E-05 

2 687E-04 
2 308E-06 
4 042E-05 

6.928E+00 
1 892E-03 

Inverted Matrix 

-9,57E-09 

-1,79E-0e 
-2,70E-16 

-1.624E-09 

-2,044E-09 
-4,780 E-16 
-1,35E-09 

1,35E-09 
2,70E-14 

-7,26 E-09 

-3,03 E-08 
-5,31 E-16 
-1.533E-09 

-3.245E-09 
-1.04eE-15 
-1,27 E-09 

1,27 E-09 
-1,94E-13 

-3,53E-09 

-6,51 E-09 
-1,54E-07 

-2,047 E-09 

1,352E-09 
-1,715E-07 
-1,70E-09 

6,31 E-05 
-6,31 E-05 

-1.47E-09 

-3.15E-09 
2,69 E-15 
-4.53 E-08 

-8,12E-09 
8,83 E-15 
-3,76E-08 

3,76 E-08 
6,91 E-12 

2.42E-10 

9,04F 
H,10l-
1,641-

9,05F 
2,621-
1.36t 

10 
16 
119 

09 
1,^ 
119 

1,36 E-09 
7.60 E-13 

-3.26E-09 

-5.82 E-09 
-1.43 E-07 
-4.48 E-09 

5,02 E-09 
-4,65E-07 
-3,72E-09 

1,71 E-04 
-1.71 E-04 

-1.47E-09 

-3.13 E-09 
3,74E-13 
-4.53 E-08 

-7,97E-09 
1,22 E-12 
-3,96E-06 

3,96 E-06 
1,04E-09 

1,04E-06 

3,B8E-06 
9,46 E-08 
7,02 E-06 

3,88 E-05 
3,08 E-07 
5,82 E-06 

I.OOE+OO 
2.64E-04 

-3,02E-09 

-4,94E-09 
-1,43E-07 
-2,e9E-09 

1,3eE-08 
-4,65E-07 
-2,40E-09 

3,98E-04 
-3,98E-04 

jFb/A 

7 51 E-06 

2 82 E-05 
8 09E-07 
4 87 E-05 

0 000269 
2 31 E-06 
4 04 E-05 

6 928454 
0 001892 

TargetC sed.wet 6.930386198 q/q 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

a b i o H g O w J 
abio Hgl l w 1 
abio MeHq w 1 
abio_HgO_w_2 
abio Hgl l w 2 
abio MeHq w 2 

zoo HgO w 1 
zoo Hgll w 1 
zon_MeHg_w_1 
zoo HgO w 2 
zoo Hgll w 2 

.zon_MeHg_w_2 

phyto HgO w 1 
phyto Hgl I w l 
phyto MeHq w 1 
phyto HgO w 2 
phyto Hgll w_2 
phyto MeHq w 2 

o r g H g O w l 
org HgM w 1 
org MeHg w 1 
ofg_HgO_w_2 
org Hgl l w 2 
org MeHg w 2 

ag HgO sed 
:_aq_Hgll_sed 

ag MeHg sed 

•_sed_HgO_sed 
sed Hgl l sed 
sed MeHg sed 

L T.HgO 
L T.Hgll 
L_T,MeHg 

Rate Cons tan ts 
kw_v,HgO 

kw v,Hgll 
kw v,MeHg 
kw_oxid_l 

kw oxid 2 
kw red 1 
k w r e d 2 

kw metf> 1 
kw metf i 2 
kw _demefh_1 

kw demeth 2 
kw [ ^ t o d e g r a d 1 
k w _ j ^ t o d e g r a d _ 2 

kw mer 
kb oxid 
kb_red 

kb methy 
kb demeth 
kb mer 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of Hgl l in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic par tculate phase fraction of HgO in water column, layer 2 

Mio t i c particulate phase fraction of Hqll in water column, layer 2 
Mio t i c particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplanktcHt pat tkulate pha 
zooplanktiHk pat tkulate pha 
zooplankton pat1k:ujale pha 

? fracl ion of HgO in water cokimn. layer 1 
? fraction of Hgll in water column, layer 1 
? fraction of MeHg in water cokimn. layer 1 
? f rac tnn of HgO in water cokimn. layer 2 
? f rac tnn of Hgll h water column, layer 2 
? fractkin of MeHg in water cokimn. layer 2 

[^ytoplankton partculate pftase fraction of HgO in water column, layer 1 
phytopiankton partculate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of MeHq in water column, layer 1 
phytoplankton paitici i late phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgl l in water column, layer 2 
phytoplankton particulate phase fraction of MeHq in water column, layer 2 

organic partculate phase fraction of HgO in water column, layer 1 
organic par tculate pfiase fraction of Hgll in water column, layer 1 
organic par tculate pfiase fraction of MeHg in water column, layer 1 
organic particulate pfiase fraction of HgO in water column, layer 2 
organic particulate pfiase fraction of Hqll in water column, layer 2 
organic particulate pfiase fraction of MeHg in water column, layer 2 

agueous phase fraction ot HgO in sediments 
agueous phase fraction ot Hgll in sediments 
agueous phase fraction of MeHg in sediments 

particulate phase fraclion of HgO in sediments 
particulate phase fraclion of Hgll in sediments 
particulate phase fraclion of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water column volati l izalnn loss rate cc 
water column volatilizatkin loss rate cc 
water column volatilizatkin loss rate cc 
water column oxidation rate constant 
water column oxidation rate constant 
water column reduction rate constant, 
water column reduction rate constant, 
water column methylation rate constar 
water column methylation rate constar 
water column demethylatnn rale cons 
water column d^ne thy ja lnn rale cons 
water column photored uc lnn rale for I 
water column photored uc lnn rale for I 
water column mer cleavage demethyl 
b e n ^ i c oxklal ion rale constant 
b e n ^ i c reduclkjn rale constant 
b e n ^ i c melhyial ion rale constant 
bentfiic demethylation rate constant 
bentfiic mer cleavage demethylation r 

flfyr 

g fy f 

peryi 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryi 
peryi 
peiyi 
peiyi 
peiyr 
peryr 
p e r y r 
p e r y i 
p e i y r 

0 .00000% 
0.38210% 
0.01183% 
0.00000% 
5.01537% 
0.03204% 

0.00000% 
10.10022% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
80.80179% 
22.87564% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
5 .03141% 
1.42443% 
0.00000% 

62.40427% 
3 64405% 

100 00000% 
0.00099% 
0.05006% 

0.00000% 

99 .99901% 
99.94994% 

3.99E-01 
Z 1 7 E + 0 1 
7 .43E-0 i 

388.36 
0,0D 
1 B 7 

6 1 D J S 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
OJID 
13.03 
6-43 
0-OD 
0-OD 
0-OD 
0.00 
0.00 
0.00 

' gHgA 
gsed 

' - ad 

Ppa,n,i,i^ - ^ :^) g sed 

cm^ sed 

~ g H g ' 

HI' bulk 

m' bulk 
1 0 ' £ ^ 

m 

^ HQO 

yv Hqll 
Ar_MeHg 
N HqO 
N Hgll 
« MeHq 

e_sed 

z s e d 

V sed 

TSS_1 

TSS+2 

abiotic settling velocity 
tNotic setHhq velocitv 
resuspensiixt vektcitv 
[^tV^oplankton mortality rate 
mineralization rate 
burial rate 

pore water diffusive volume, HqO 
pore water diffusive volume, Hql l 
pore water diffusive volume, MeHg 
pore water dif fusiwi coefficient,HgO 
pore water diffusion coefficient, HqJI 
pore water diffusion coefficient, MeHg 
Sediment Particle Density 
sediment porosity 
sediment layer,char mixing length 
Volume of Sediment A w ' z sed 

m ^ 
m/yr 
m/yr 

p e r y r 
p e r y r 
m/yr 

raSJyr 
m3/yr 
m 3 l y i 

m2lsec 

m2/sec 
m2/sec 
g lcm3 

cn \3 lan3 

m3 

mgA. 

mgyL 

4792.628412 

73 
0.003700005 

10.95 

0.01 
0.007620015 

2.12E+05 
Z 1 2 E + 0 5 
Z 0 2 E + 0 5 
6.41E-1D 
6.41 E-10 
6.11E-10 

2.65 

0.03 
11351.43 

l i s 
0Z1 

Effective Partition Coefficients for each Hg species and layer 
K eff HgO 1 
K_eff Hgll 1 
K eff MeHg I 
K eff HgO 2 
K eff_Hgll_2 
K eff MeHg 2 

Effective K for HgO in layer 1 
Effective K for Hgll in layer 1 
Effective K tor MeHg in layer 1 
Effective K for HgO in iayer 2 

Effective K for Hgll in layer 2 
Effective K for MeHg in layer 2 

l A g 
l A g 
U b r 
U k g 
U k g 

D.D(E+00 
1 . 5 S + 0 7 
5.43E+1B 
D.DOE+DO 
9.76E+D6 
1.B0E+O5 

*^4.< 
te J=L^i+si„ci,^ 

sL,+sir 
CL 

+ Spl,sJ~phili>,i + S „ „ C ^ 

,-i-s;,,„+si„„ 
+ C^oc, 

„•) (c - c ) 
TSS 

'"fliia/vd.' 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I , i ^ R W , i ~ ^ ^ R R , i ~^ ^ R U J ~^ ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L T,HgO 
L T,Hgll 
L T,IVIeHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

h i and Dry Depos i t i on 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Precip, Hgll 

C_Precip, MeHg Cone in Precip, MeHg 

D_ = C • P 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 

^^H^^l 0.15 

^ ^ i ^ ^ 
9.34 

0.1578 

0 

0.15 

, User 
1 User 

User 

1 User 
User 
User 

g 
1.5% wet 

Tab: Hg loading Page 1 of 3 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^WJ 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D 
wetj • A.U • Ru.i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^ C W 4 ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.62 

X E J = ks e , / K„ • c 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 
0.67 
0.00 

Tab: Hg loading Page 3 of 3 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L D!lT,HgO Gaseous Diffusion Loaflmq, HgO 
L_Diff,Hgll Gaseous Diffusion Loaflmq, Hgll 
L_DiIT,fu1eHg Gaseous Diffusion Loafling, MeHg 

C a,HgO 
C a,Hgll 
C a,MeHq 

Symbol 
K v,HqO,T 
K v,Hqll,T 
K v,MeHg,T 
Tdeta 
H.HqQ 
H.Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HqO 
Gaseous Concentratior of Hqll 
Gaseous Conceniration of MeHg 

Parameter 
overall transfer rate, HgO, adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHg, aflj for T 
T cotrection factor 
Heniv's Law Constant, HqO 
Henfy's Law Constant, Hqll 
Hentv's Law Constant, MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of the watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate, HgO 
K_v,Hqll overall transfer rate, Hgll 
K v,MeHg overall transfer rate, MeHq 
K_L,HqO liquid ptiase transfer coefficient,HqO 
K_L,Hgil liquid pdase transfer coefficient, Hgl I 
K L,MeHq liquid ptiase transfer coefficient,MeHg 
K G , HgO qas pliase transfer coefficient, HqO 
K G . Hgll gas pliase transfer coefficient, Hqll 
K G. MeHq qas pliase transfer coefficient, MeHg 

Equation 

Equation 

Units 
g"/r 
•Vyf 
g'yf 

ug/ni3 
ug/ni3 
ug/ni3 

Units 
m/yr 
m/yr 
m/yr 

_ atm-mS/mole 
atm-mS/mole 
atm-m3/niole 

at7n-m3/niole-K 
Kelvin 

Value 
3 99E-01 
6.73 E-01 
6.15E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-Q2 
1.C3E-I-Q1 

1026 
7 10E-03 
7 10E-10 
4 70E-07 
8.21 E-05 

302.54 

m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1 70 E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason, R.P., W.F Fitzgerald, F.M M Morel. 1994. The Blogeoctiemical cycling of elemenlal mercury: Antliropogenic Influences Geoctiimica et Cosmoctiiniica AcL 58(151: 3191-191 £ 
states that the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K L,Hgll 
K_L,MeHg 
Sc_w,HgO 
Sc w,Hqll 
Sc_w,MeHg 
Tw 
|1W 

Parameter 
liquid phase transfer coefficient,HqO 
liquid phase transfer coefficlent,Hqil 
liquid phase transfer coefficient,MeHg 
SWimidt number for water, HqO 
Schmidt number for water, Hqll 
Schmidt number for water, MeHg 
Temperature of reference water (T=20) 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yr 

-
_ 
-

1.89E->02 
1.89E-^02 
1.83E-f02 
2.98E-^03 
2.98E-t03 
3.12E-f03 

Calculated for T = 20 C (293.15 K) 

Sc..., = k'> 

Pw-D^,, 

(«.) = 
998.333 4-8.155(7;,-20)-l-0.00585(r^-20f 

Tab: Gas Diff loading Page 1 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Gas transfer coefficient, K_G, 
Symbol 
K G, HqO 
K G, HqO 
K G, MeHg 
Sc a,HqD 
Sc a,Hqll 
Sca.MeHg 

Parameter 
qas phase Ifansfer coefflcjent, HqO 
gas phase transfer coefficient, Hgll 
gas phase transter coefficient, MeHg 
SctimiOt number for air. HqO 
Sclimidt numtier for air. Hgll 
Schmidt numtier for air. MeHg 

Parameters useo tn calculafions of transter coefflaents 
u 
Cfl 
W 
pa 
pw 
k 

va 
Ta 

shear velocity 
flrag coeflicient 
wind velocity, 10 m above water surface 
flensity of air 
flensity of water 
von Karman's constant 
viscous sublayer thickness 
flynamic viscosity of air 
air temperature 

Equaoan 

u=sgrt(Ca)'W 

Units 
m/vr 
m/yr 
m/yr 

_ 
-
-

m/s 

m/s 
g/cm3 
g/cm3 

cm2/sec 
C 

Value 
5.94E-I-05 
5 94E+fl5 
5.75EH)5 
2.71EH)0 
2.71E+f)0 
2.84E+a) 

0.19B997 
0.0011 

6 
1 20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated tor T = 20 C (293.15 K) 

D. . 

flensity 1,204 kg/m3 at20 C |if we want Io change with T, well neeOfomiulal 

V, =(1,32 + 0.009.r.ji lO-' 

Tab: Gas Diff loading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04 -̂

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CJ-
S04^" 

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32,06 

alphas 
layer 2 

7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35,45 
96.056 

32,06 

Sediment 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

[^^^1 = «oC,..^.. 

1 
^ 0 -

1 + ^HgCI cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 

OH- ' ^ ^ H g s q so]-' + ^ H s S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S s'-_ y,Q 

Assumption 
C\- = Total Chloride 
SO.^" = Total Sulfate 

S -̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100,00000% 
100,00000% 

0,63276% 
5,59528% 
8,86115% 

16,16173% 

0,00000% 
0,00000% 
3,05171% 

26,98508% 
43,95131% 
80,16218% 

0,00000% 
0,00000% 
0,38210% 
5,01537% 
0,01183% 
0,03204% 

0,00000% 
0,00000% 

10,10022% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 

80,80179% 
0,00000% 

22,87564% 
0,00000% 

0,00000% 
0,00000% 
5,03141% 

62,40427% 
1,42443% 
3,64405% 

100,00000% 
0,00099% 
0,05006% 

0,00000% 
99,99901% 
99,94994% 

1 from 'Solids Balance' 
0.5 

0 
0 

0.08 
0.12 
0.06 
0.09 

52,833.08 
548.69 

16 
16 

J aa.i 1^,1 T A A C V A F ^ n iV"^ C _L I^ag ^ , Yaq ^ , p- f' 
I T I U Y^ai^i^ "^abio ~^bio_zoai "^biazoo^ ^biophytd '^biaphylo^ ^biodeatji ^bia,dead~ ^ D O g ^L 

Jabigi 
Km'^abio '^^ 

] 4-] (V^iF"^ ^ 4-F"^ ^ - i -F"^ ^ - i -F"^ ^ 4 - F V 
i r i u \JS.^j,i^ ' '^abio"^^bio_zoqi ' '^biqzoo'^ ^bio_phytd ' '^biqphyto'^ ^ b i o j e a d i ' '^biqdead'^ ̂ DOQ ' "^DOQ 

— F " ^ c 1 n-o ^ " j 
~ ^abia '^^abio '^^ ' JaqJ 

JDOQ 

F " ^ C 1 rt-fi 

14-1 (T^iF'"^ ? -i-F"^ ^ -I- F*"^ ? -I- F " ^ ^ -\- F ^ 
i T i U Y^abi^' '^abio"^^bio_zoqi' '^biQzoo'^ ^bio_phytd' '^biqphyto'^ ^bio_deadi' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

- F " ^ V 1 (T^ /'"'"-' 
^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a . i phyto . i phyti 

d o r g j o r g j o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a b i o . j ' "^abioj ' ^ ^ "*"-'^ZJ/O dendj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 

Tab: Equilibrium Partitioning Page 1 of 2 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_Me Hg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
l^_aq_o''g_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_D0C_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

J nits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
127,696,640 
2,581,565 

0 
31,924,160 
5,163,130 

0 
127,696,640 
2,581,565 

0 
301,427 
310,000 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

assumed to be 0,25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

February 3, 2012 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0,83 

Tab: Equilibrium Partitioning Page 2 of 2 
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APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Mink 

February 3, 2012 

Solids Balance 

Sbio_phyto,1 
Sbio_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_jn 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
1 

0-5 
0 
0 

8 41 E-02 
1.25E-01 
6.23E-02 
8.73E-02 
5.28E+04 
5.49E+02 
5.34E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiottc solids in water inflow g/m3 
Phytoplankton bjottc solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net internal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

1.65 
0.21 

mg/L 
mg/L 

Matrix A 

S abio.l 
S abio,2 

S bio dead,1 
S bio dead,2 

S abio,sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
1.82E+09 

0 
0 
0 
0 

S abio,2 
2 

3.02E-t-06 
-1.82E+09 

0 
0 

1.81E-t-09 
0 

S bio dead.i 
3 

0 
0 

2.81E-^07 
3.D6E+07 

0 
0 

S bio dead.2 
4 

0 
0 

3.02E+D6 
-3.06E+07 

0 
2.76E+07 

S abio,sed 
5 

0 
1400.01159 

0 
0 

-4.28E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E+08 

0 
2.01 E+06 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead.2 

S abio.sed 
S bio dead.sed 

Solution 
Matnx 
8.41 E-02 
1.25E-01 
6.23E-02 
8.73E-02 
5.28E+04 
5.49E+02 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-8.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-04 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-04 

x=b/A 

0.084069 
0.12479 

0.062268 
0.08734 

52833.08 
548.6925 

-SE 

Value 
3.78E+05 
6.48E+05 
3.47E+06 
3 47E+06 

44 
0.95 

5 
1 

0.5 
0 
0 

2.65 
0,83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-03 
10.95 
0.03 
0.01 

0.202 
0.000 

0.485598171 

0.1 
2.335096212 

378381 
3017618.85 
183741.1216 

37838.1 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

L^ = S,^'A[kg/w'/y,-

5^ = 1 . 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 

0 , 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 
"^610,2 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. -^sA-A- siL,. 

K, 
d S ' 

d t 
— = + v ^ • A . • s:^o., - v ^ • A . • sz^oa + ^rs • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
nxjrtality is modeled as flrst order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

*'\ , . ~ ^'^forl "^I,,, ,,,,. ^\ ŝB ^ '̂ bio_dead,l 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBA,--S, bio_ dsail 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day, 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress, 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Kinetic Rate Constants 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_v/_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

ADIOIIC MMnyisTiAH Af H^ii •!> m u s 
Equation Units 

per day 
per day 
peryr 
peryr 

Parameter 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic" methylation in layer 2 per yr 

Value 
0,00000016 
0.0000016 
0.0000584 
0.000584 
0.00633 
0.05595 
0.03052 
0.26985 
3,70E-07 
1,90E-05 

Notes 

if anoxic: 

=A- J l Hgll 

= k. 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0,0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table, 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0,01 per day. The ' denotes that biotic methylation is occuring if there is anoxia 

Sediment Biotic IVIethylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Units 
per day 
peryr 

Value 
0.00000016 
0.0000584 

Notes 
1 

Parameter Equation 
biotic methylation in sediments 
biotic methylation in sediments 

1 Mercury Report to Congress presents 0,0001 per day 
2 from Hintelmann, H,, K, Keppel-Jones, R. D, Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ, Tox, Chem, 19(9): 2204-2211, 
present methylation of new Hgll as 0,012 - 0.016/d, while old mercury is 0,001/day 

Water column Demethylation of MeHg => Hgll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 
peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 
biotic demethylation in layer 2 per yr 

Value 
0.000000016 
0,00000016 
0,00000584 
0.0000584 
6.33E-03 
5.60E-02 
3.05E-02 
2.70E-01 
2.15E-07 
1.90E-05 

Notes 
1 

= k * ( / . i ^ 
. D O C 

^ J I ^ 

Notes 
1 From Matilainen and Verta, 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608, 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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Sediment Biotic Demethylation of MeHq => Halj 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Units 
per day 
peryr 

Value 
0.00000032 
0.0001168 

Notes 
1 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H,, K, Keppel-Jones, R. D, Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211, 
present demethylation of new Hgll as 0,416 - 0,528/d, while old mercury is 0,390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw basered 
kw basered sed 
alpha red 1 
alpha_red_2 
alpha_red_sed 

kw red 1 
kw red 2 
kb_red 

kw red 1 
kw red 2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

-
-
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0,03 

0 
1.00 
1.00 
1.00 

3,00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0,00 

Notes 

* currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L {from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R,P,, F.M.M. Morel, H,F,Hemond, 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along wiUi microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic waier, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degradation (MeHg -> HgO)̂  
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
3,57E-02 
1,76E-02 
1.30E+01 
6.43E+00 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A,R, MacHutchon. 1996. Photodegradation of Methylmercury in Lakes, Nature, 380(25). April 

From Fig. 2a, k=0,0022'PAR 
From Fig. 2b, k=0.0019'PAR Value used: 0,002'PAR PAR = E/m2-day 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Photo-Reduction (Hall -> HgO)l 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0,0010 
0.0300 

1 1 
1 1.2 

calculated for comparison to input 

, = k • E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2, UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 

peryr 
peryr 

0.10 
28.25 
0.54 
0,26 
0.11 
0,00 
0.65 
0.26 

236.00 
96.45 

calculated for comparison to input 

1 from Amyot, M, D.R.S. Lean, L, Poissant, M-R Doyon, 2000. Distribution and Transformation of Elemental Mercury in the St, Lawrence River and Lake Ontario. Can, J. Aquat, Sci, 57 (Suppl, 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B, For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0,4 W/m2. 
Converting to uE/m2/sec, vis = 103,57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000, In LaLonde, etal, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al,, 2001, 
The UV-B is presented there as 1,18 uE/m2/s, therefore 11,8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
ratefor UV-B-1,18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1,44 
1.67 
1.44 

610.22 
525.60 

1 from LaLonde, J.D., M, Amyot, A,M,L. Kraepiel, F,M,M,Morel, 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25+/- 0.02 per hour, w/UV-B = 1,18uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0,06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ photo _base = 
0.25hr 

l . lSuE rnVs 
k _ photo _ oxid = k _ photo _ base • UVB 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

Light Intensity 
Symbol 

z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

T| UV-B extinction coefficient (layer UV light extinction = f(DOC) 
T| UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light, 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 

76.66 
76.66 
17.84 

8.81 E+OO 
3.94E-03 
1.30E-18 

Net Reduction fHaO 
Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Hgll): Photo-Reduction plus Biotic Reduction 
Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation 

Notes 

E 

Z T 

1 "̂  
= Ei^e '^dx = 

x^ - X , •" 
2 1 xi 

= x^ — x.̂  

1 ^0 [^-V. 
X y X.i K 

- e ' \̂ 

F 
X^ - X . 

— {E 
1 E 

7 ] ^ = 0 . 4 4 1 S^ (DOC)- UV-B relation to DOC 
from LaLonde, J,D,, M, Amyot, A,M,L, Kraepiel, F.M.M.Morel. 2001, Photooxidation of Hg(0) in Artificial and Natural Waters, Environ, Sci, Technol, 35: 1367-1372, 
citing Scully, Nt\A, Lean, DRS. Arch. Hydrobiol. Beih. 1994. 43,135, 

Units 
peryr 
peryr 
peryr 
p a ^ ^ 
peryr 
peryr 

Value 
10.95 
10,95 

236,00 
96,45 

246,95 
107.40 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

February 3, 2012 

YES 
NO 

Revisions 
Version No. 
1,0,1 

1,0.2 

1,0,3 
1,0,3a 

1,0,3b 
"LITE" 

1,0,4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this v̂ 'ay, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users, 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM dov/n to the mercury cycling aquatic ecosystem, 
wh\c[\ can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios, 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (ESQ) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell HB of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/20071 

July 6, 2012 

Watershed Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
%with Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO 
Hgll 

MeHg 

Total Mercury Concentration in 
Contaminated Sediment, dryweiqht 

Known Mercury in Contaminated Soils 
Cs,HgO 
Cs,Hgll 

Cs.MeHg 

Required Hazard Index for Sensitive 
Indicator 

Value 
East • 

647,500 
2.1% 

53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7,15 
29.39 
29.39 
19.9 

152.4 

16 
16 
0 J 

Eutrophic 

Units 

m2 

Notes 
0 Epilimnion 

Epilimnion 

r 5.64E-06 
7.33E-08 

33.27 

1.129080624 
4.13E-03 I 

m2 
m 
m 

yr 

m3/yT 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Hypolimnion 

2.50 

Kd abio | 
Hgll ^ 
MeHg ^ | 

^ ^ ^ ^ • ^ ^ 

^ ^ ^ ^ ^ ^ 

^̂ ^̂ Ĥ 
Kd_bio 

Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

17,941,378 
2,581,565 

301,427 
310,000 

PCT ERROR CLEANUP 
MeHg Filterec 
HgT Filtered 
MeHg Unfiltei 
HgT Unfiltere 

9,50 
-51,71 
-64,28 
-46.85 

15.95 

5.64 
0.07332 

-38.33653454 
43,0872112 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 
MeHg porewater 
HgT porewater 

]Hg0 bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

11,73 
3.14 
0.43 
15,31 

11,73 
66,10 
2.47 
80,30 

21,98 
116.08 
5.28 

143.34 

21.98 
551.86 

7.89 
581.74 

21.98 
99,56 
1.22 

122.77 

0.00 
33,22 

0.05107 
33,27 

0.40 
0.86 

1.97 
Great Blue Heron 

15,95 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

Lig/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.47525 
7.39 

0.88225 
42,67625 

1 0.00422 
1 33,27 _ 

Note: 8 

Absolute Error 

-11.73 
-3.14 
0.04 
-7.92 

-11.73 
-66.10 
-1.59 

-37.62 

-21.98 
-116,08 

-5.28 
-143,34 

-21.98 
-551,86 

-7.89 
-581,74 

-21.98 
-99.56 
-1.22 

-122,77 

0,00 
-33,22 
-0.05 
0.00 

-0.40 
-0.86 

Relative 
Error 

-100 
-100 

9,5013533 
-51.71183 

-100 
-100 

-64.28243 
-46.85323 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-91,73681 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.13 
0.03 
0.63 

0.47 
2.67 
0.18 
3.32 

0.53 
2.59 
0.23 
3.36 

0.53 
12,34 
0,35 
13,21 

0.53 
2.18 
0.05 
2.76 

0.00 
0.39 
0,00 

0.730 

0.029 
0.063 

0.14 
Great Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

5.74 
1.54 
0.22 
7.50 

5.74 
32.34 
1.25 

39,33 

10.57 
55.68 
2.59 

68.85 

10.57 
264,74 

3.87 
279,19 

10.568 
47.741 
0,596 

58.905 

0.00 
15,93 
0.02 
15.95 

0.20 
0.44 

1.00 
Great Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Biotic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO - > Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1.16E-07 
6.98E-07 

0,03 
0.002 
0.03 

28,25 
58,85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

ratio Sed 
Meth/demeth 

50.00% 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1,89E+05 
1,67E+05 
1,80E+05 
9,14E+05 
1,99E+06 

Wildlife 
Little &rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

ti.4& 

1.02 
1.97 
0,00 
0,93 
0,00 

0.04 

0.07 
0.14 
0.00 
0.07 
0.00 

0.00 
0,00 
0.00 
0,00 

0,00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

__^^^^^M 
0.51 
1.00 
0.00 
0.47 
0.00 

^ ^ f f B 
0.00 
0,00 
0.00 
0.00 

^ 0.00 

X 

HI 
1.97 
0.14 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

33,27 
0.73 

17,768 
-1,815 
15,953 

for H! = 

SedHgT vs HI of Most Sensitive Indictor 

1 Calculated for user as the remainder of watershed area, 
2 If you are modeling a river or a well-mixed lake, enter 0,1 
3 Type 'YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0,001/d oxic), 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo, If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going io the Parameters sheet and updating the number for trophic status flag, 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause Hi to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" function undei 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Eiror = Obsei'ved - Predicted 

Relative EiTor = 
Observed - Predicted 

Obseived 
>100% 

Site-Specific User Input 
I Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrat ions in Fish and Wildl i fe and Hazard Quot ients 
Contaminated Uncontaminated ^ 

Target 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Great Blue Heron 

July 6, 2012 

Scenario 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
0.43 

Sediment 
0.03 0.220 

0.08 
0.07 
0.08 
0.40 
0.86 
0.47 
0.08 
0.08 

0.01 
0.01 
0.01 
0.03 
0.06 
0.03 
0.01 
0.01 

0.04 
0.04 
0.04 
0.20 
0.44 
0.24 
0.04 
0.04 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

Body Weight 
Total Dose = V *yoDiet î .̂ ^̂  • Potential Dosê  + (drinking rate • [Hg\ HQ = 

Total Dose 

TRV or ^ 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Littte Brown Bat 
Otter 
W\x\V, 

Great Blue Heron 
Littte Blue Heron 
Pied-bill Grebe 
Kingfisl ier 
Wood Ducl< 
All igator 

Human 
Man 
Woman 
Adult 
Cii i ld 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . • - . ^ . .- „ . Drinking Body Weight Ingestion Rate 

[kg in wet „ , . , , 
weight] [kgwetwe'ght /d] [L/d] 

0.0075 0.00377 0,0012 

7,4 0,733 0.62 

0.85 0.1145 0.085 

2.2 0,509 0,1 

0.34 0,147 0.16 

0,417 0,168 0.03 

0.15 0,086 0.017 

0,673 0.1834 0.045 

50 0.80 0.000 

Percent of 
Percent of Diet Percent of Diet Diet from 

from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : 

and Plants Insects Crayfish or 
Frogs 

-

0% 100% 0% 

0% 0% 15% 

0% 0% 35% 

0% 5% 10% 

0% 0% 0% 

0% 60% 20% 

0% 0% 0% 

75% 25% 0% 

0% 0% 35% 

Percent of 
Diet from 
Trophic 
Level 3 : 

Fish 

--

0% 

75% 

5% 

50% 

0% 

20% 

0% 

0% 

17% 

Percent of „ , , 
„ . , , Percent of 
Diet from „ . , , 

Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^. , sources 
Fish 

--

0% 0% 

10% 0% 

60% 0% 

35% 0% 

0% 100% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1,4 

65 0.0066 1,4 

70 0.0066 1,4 

45 0.0066 0,9 

70 0,059 1,4 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3,3, Table 

0% 

0% 

0% 

0% 

0% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Caicuiations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

17 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

36 

0 

0 

1 

0 

18 

0 

5 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

1 

4 

2 

0 

6 

0 

0 

0 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 
0 

29 

3 

46 

0 

32 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg wet 
weight/d 

0 

9 

70 

70 

0 

0 

0 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
36 

39 

76 

118 

0 

56 

0 

22 

8 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

^ ^ g ^ 

HQ (Total 
Dose / TRV) 

0,49 

0,52 

1.02 

1.97 

0,00 

0,93 

0,00 

0,36 

0,00 

RfD 1 
0.01 

0.01 

0.01 

0.01 

0.01 

Nichols,J,,S, Bradbury, J, Swartout, 1999, Derivation of Wildlife Values for Mercury, Journal of Toxicology and Environmental Health, Part B. 2:325-255, 
values from Nichols, et al, 1999, Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1- 0 (.74 L/d) and 11-19 (0.97 L/d). 

Percent Diet of Trophic Level 4 fish is assumed because Uie ingestion rate is fish specific. It is assumed that all the fish ingested of this type are 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

exposed to the contamination and are of troph 

0,00 

0,00 

0,00 

0,00 

0,00 

c level 4. 

0.00 

0,00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0,00 

0.00 

0.00 

0.00 

0,3 

0.1 

0.3 

0,1 

0,3 

0,00 

0,00 

0,00 

0,00 

0,00 

Mettiylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Ptiyto 
Troptiic Levet 2: Insects 
Troptiic Levet 2: Crayfisli and Frog 
Troptiic Levet 3: Btuegitt 
Troptiic 4: Bass 
Troptiic 3: Brool< Stiver Side 
Troptiic: 3 Crayfisti 
Trophic 3: Bultfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 

1.67E+05 

1.80E+05 
9.14E+05 

1.99E+06 

1.08E+06 

1.87E+05 

75th 

9,20E+06 

95th 

1.40E+07 

BAF --

ug 

_kg_ 
ug 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0,005 

0,003 

0,003 

0,001 

0.015 

0.002 

0.004 

0.002 

0,000 

Bact<ground 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight/ d 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

1.22 

0,00 

conditions 

Potential 
Dose from 

Trophic Level 
2: 

Zooplankton 

ug Hg/kg wet 
weight/d 

2.64 

0,00 

0,00 

0,06 

0,00 

1,27 

0,00 

0.36 

0,00 

Condition of Site under onty atmospheric toadinc 

Potential Dose 

from Trophic 
Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0,00 

0,08 

0,27 

0,13 

0.00 

0.46 

0.00 

0.00 

0.03 

Potential 

Dose from 
Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2,14 

0,19 

3,33 

0,00 

2.32 

0.00 

0,00 

0,08 

Potential 

Dose from 
Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

0,62 

5,06 

5,07 

0,00 

0.00 

0.00 

0,00 

0,48 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
3 

3 

6 

9 

0 

4 

0 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

-

0.04 

0.04 

0.07 

0,14 

0,00 

0.07 

0.00 

0.03 

0.00 

RfD 1 
0,001 

0.001 

0.001 

0.001 

0.001 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,3 

0.1 

0.3 

0.1 

0.3 

0,00 

0,00 

0,00 

0,00 

0,00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0,035 

0,018 

0,022 

0,010 

0,103 

0.016 

0.025 

0,015 

0,000 

Potential 
Potential Dose from 

Dose from Trophic 
Trophic Level 2: 
Level 1 Zooplankt 

on 

ug Hg / kg ug Hg/kg 
wet wet 

weight / d weight/d 
0.00 18,45 

0.00 0.00 

0,00 0.00 

0,00 0,42 

0,00 0,00 

0.00 8.87 

0.00 0.00 

8.49 2.50 

0.00 0.00 

Potential 
Dose from 

Trophic 
Level 2: 
Benthos 

ug Hg/kg 
wet 

weight/d 
0.00 

0.59 

1,87 

0,92 

0,00 

3.19 

0.00 

0.00 

0.22 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 
0.00 

14,92 

1,35 

23,24 

0,00 

16,19 

0,00 

0.00 

0.55 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

4.33 

35,35 

35,42 

0,00 

0,00 

0,00 

0.00 

3.35 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
18 

20 

39 

60 

0 

28 

0 

11 

4 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

-

0,25 

0,26 

0,51 

1.00 

0,00 

0,47 

0,00 

0,18 

0,00 

RfD 1 
0,004 

0.005 

0.004 

0.004 

0.004 

0,00 0,00 

0.00 0,00 

0,00 0.00 

0,00 0,00 

0,00 0,00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,3 

0,1 

0,3 

0,1 

0,3 

0,00 

0,00 

0,00 

0,00 

0,00 
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Operable Unit 2, Mcintosh, Alamaba 

APPENDtX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6. 2012 

Water Body Mydrology ^ ^ ^ ^ ^ | 
Symbol 
Aw 
z_1 
z 2 
Vw_1 
Vw_2 
9 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin_MeHg 
P 
£ 
DOC_1 
DOC 2 
DOC_Sed 
TOC_Sed 
Trophic Level 

pHI 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volumeof Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw*z_1 
AW2_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mg/L 

g org C/m2 

Value 
4.63E+05 
1,40E+00 
1,00E-01 
6,49E+05 
4,63E+04 

0 
6,80E+06 
6,80E+06 

0 
0.00000564 I 
7.332E-08 

1 5 2 . ^ ^ 
100 

\m 
10 

7.76 

" 7.15 ' 

^ ^ H ^ ^ 

Lint( 
Linic 
Unit 
Calc 
Calc 
Unit 
Calc 
Calc 
User 
User 
User 
Link 

not currently used 
ynl( 
Link 

not currently used 
not currently used 

Comp 

Link 
Link 
Link 
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RGO Report 
Operable Unit 2, Mcintosh, Alamaba 

Watershed Characteristics 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgG 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant HgO 
ks_e,Hgll soil erosion loss rate constant Hgli 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastern or Western 
Flag for Part of Cour Eastern (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeH{ Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetiand, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

m/s 

Units 
m2 
-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

i 

Value 
647,500 

2% 
53% 
13% 
16% 
16% 

13,598 ' 
345,118 
86,118 
101,010 
101.658 

0,1 
0,001 
0,001 
0,001 
0,0005 

0 
0 
0 

1,129080624 
0,004128952 

Link 
Link 
Link 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 
Input&Output 
Input&Output 
Input&Output 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Rvalues come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems; A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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RGO Report 
Operable Unit 2, Mcintosh, Alamaba 

Water Body Characteristics 
Symbol Parameter 
T_1 ,C Water body temperature. Layer 1, Celsius 
T_1,C Water body temperature. Layer 2, Celsius 
T_1 ,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
T) UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC} 
UV light extinction = f{DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

2 Light Extinction Coefficient 
from Wetzel 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 
Celsius 

E/m2-day 
~ 
-
-

E/m2-day 

perm 
perm 
perm 

Oligo 
<3 
1 

Oligo 
0,525 

Value 
29,39 
29,39 
302,54 
302,39 

19,9 

95,00 
0,65 
0,05 
0,50 
29,33 

2,25 
76,66 
76,66 

Meso 
3-5 
2 

Meso 
1,05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutra 
2.25 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

perm 

3 from Scully and Lean: Scully, NM., DRS, Lear\, Arch, hlydrobiol. Se/h. 1994, 43,135, as cited by 
LaLonde, J.D,, M, Amyot A,M,L, Kraepiel, and F,M,M.Morel, 2001, Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress, Mean annual incident light at 40 deg latitude is 95 E/m2/day for clear skies 

5 Assuming average cloud reduction facator of 0,65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor*(100%-surface reflectance)/100*(fraction daylight) 

Tab: Parameters Page 3 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL EMPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Basic Cheinlcal Dependent Parameters: HgO, Hgll, IVIeHg 

H 
atm-m3/mole 

7,10E-03 
7,10E-10 
4,70E-07 

7,10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15.887 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
L/kg 

0 
17,941,378 

, 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

IVIW 
Units g/mole 

HgO 201 
Hgtl 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
IVIW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6,41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cm^ 
"'' ~ MW^^^ sec 

-5 22x10"^ c m ' 

' ' ' ~ MW^^' sec 

Parameter values tal<en from the IVIercury Report to Congress, 1997. 

Hgll 

IVIeHg 

HgO 

IVlean 

Range 

IVlean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
Ukg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et a!,, 1994). 
However the functionality Is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soll 
log(L/kg) 

3.8 
2,2-5,8 

17 
2.8 

1,3-4,8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4,2-6,9 
35 
4.9 

4,2-6,2 
2 

Kd-sediment 
log(L/kg) 

4,9 
3,8-6.0 

2 
3,9 

2,8-5.0 

DOC/Water 
log(L/kg) 

5,4 
5,3-5.6 

3 
5 

2.8-5.5 

Kd-soll 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.23 
7943282.3 

79432.823 
1584893.2 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188,64 
398107,17 
199526,23 

100000 
316227,77 

multiplier 
for 

Kd_ablo 
to Kd_blo 

1,5 
2 

5 
8 

Kd-bio 

L/kg 
299289,3 
399052,5 

397164,1 
635462,6 

Avg 
Kd_blo 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 

^nultlpller 

349170,9 
15.88656& 

516313,4 
12,679,146 

630,95734 

Allison, J.D, and T.L. Allison, 2000, Partition Coefficients for Metals in Surface Water, Soil, and Waste, Internal USEPA Report, 3169786,4 

IVIercury Report to Congress, 1997 cites R-MCM (Harris, etal,, 1996) stating that 
partitioning to biotics Is 1.5 - 2tlmes that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Water Body Mercury Concentrations 

Symbol PaFj 
C HaO 1 Aq 
C Hull 1 Aq 
C MeHo 1 Aq 
C HflO 2 Aq 
C Hqll 2 Aq 
C MeHq 2 Aq 
C HgO Dore 
C Hqll pore 
C MeHq pore 

C HqT 1 fiNered 
C HqT 2 filtered 
C HqT Sed fiHaed 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HgO 2 T 
C S*)ll 2 T 
C MeHq 2 T 
C HgD sed, bulk 
C h^ll 1 sed, bulk 
C MeHq 1 sed, bulk 

C HqO sed, wet 
C Hqll 1 sed. wet 
C MeHq 1 sed, wef 
C HqT sed,wef 

C HqO sed, dry weiqhl 
C hkjll 1 sed, dryweiqhf 
C MeHq 1 sed, div weiqht 

C HqT 1 
C HqT 2 
C HqT Sed, dryweiqt i f 

Layer 1 
Layer 2 
Sedimerfs 

Q' 
Qin 
Qouf 
Aw 
E 
V 1 
V 2 
z1 
z2 

f aq HqO w 1 
f aq Hqll w 1 
f aq MeHq w 1 
f aq HqO w 2 
f aq Hqll w 2 
f aq MeHq w 2 

f DOC HqO w 1 
f DOC Hqll w 1 
f DOC MeHq w 1 
f DOC HqO w 2 
f DOC Hqll w 2 
f DOC MeHq w 2 

(%Me MeHq T^Hq T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 
Surface Afea of ftie Water Body 
Excfianqe rafe 
V d u m e of Laver 1 
Vcrfume of Layer 2 
depth of first water layo" 
depth of second wafer layer 

aqueous pfiase fracficxi of HqO in 
aqueous pftase fractiiMi of Hqfl in 
aqueous pfiase fraction of MeHq 
aqueous pfiase fraction of HqO in 
aqueous pfiase fraction of Hqll in 
3q , , „ - u - — •—[iQp of MeHq 

DC cffon of HqO 
DC ctHanofHgll 
DC ct«in of MeH 
DC ct ionofHqO 
DC c f iono fHqI I 
DC cfLon of MeH 

water c(^umn. layer 1 
watffl" column, layer 1 
n water c r tumn, layer 1 
water cc^umn. Iayer2 
water column, layer 2 
n water cr^umn, Iayer2 

n wafer column, layer 1 
n water ccrfumn, layer 1 

in wafer column, layer 1 
n wafer column, layer 2 
n water column, Iayer2 

in wafer column, lays" 2 

Equat ion 

Aw'z 1 
Aw ' z 2 

Units 
q/m3 
q/m3 
qlmZ 
q/m3 
q/m3 
q 'm3 
q 'm3 
q 'm3 
q 'm3 

q/m3 
q 'm3 
q 'm3 

q 'm3 
q/m3 
q/m3 
q 'm3 
q 'm3 
q 'm3 
q 'm3 
q^m3 
q/m3 

q'g 

q'q 

q'g 
q'q 

q 'm3 
q/m3 

q'g 

% M e H q 
5 40% 
2 6 1 % 
0 27% 

m3/yr 
m3A<r 
m3A<r 

m2 
m2/yr 
m3 
m3 

Value 
4 71 E-07 
1.27E-07 
3.15E-0e 
5.32E-07 
2.S9E-06 
2.31 E-07 
5.32E-07 
2. iaE-06 
4.76E-08 

6.30E-07 
3 36E-06 
2.76E-06 

4.71 E-07 
2 67E-06 
1.79E-07 
5 32E-07 
1.23E-05 
3.4SE-07 
4 42E-07 
3.2BE-01 
8.97E-04 

3.45E-13 
3.93E-07 
6 65E-14 
3.93E-07 

9.80E-13 
7.23E-07 
199E-09 

3.32E-06 
1.32E-05 
7.30E-07 

%Hqll 
80 4 1 % 
93 36% 
99.73% 

5,858,941 
6,796,715 
6,796,715 
463,365 

9 
646,711 
46,337 

1 4 0 
0 10 

1.000 
0.008 
0.029 
1.000 
0.036 
0.112 

0.000 

o.ras 
0. i4E 
0.000 
0,174 
0.557 

Cone, m 
n g / L : 

" g ' g 
0.47 
0.13 
0.03 
0.53 
2.59 
0.23 
0.53 
2.18 
0.05 

0.63 
3.36 
2.76 

0.47 
2.67 

o.ie 
0.53 
12 34 
0.35 

0 
328,097 

397 

0 000 
0 393 
0 000 
0 393 

0.0000 
0.7283 
0.0020 

3 321 
13.213 
0 730 

%HqO 
14.19% 
4.03% 
0 0 0 % 

Q' = 
E,., A,. 

0,5-(2,+z,) 0" Bulk exchanqe flow 113/71 

Equations for Total Mercuiv Concentrations crfqiv^L species (i.e., total HqO" sorbed + dissolved) 

y..-^=k,,,u^Q,f,„,,AHJ.\<pAh...^-^^<^^^^^^ 

V ^ ^ - ^ = L,,,^ + Q f̂̂ ^̂ ^ + [kw,,^^.v]^-Cl^^^\kw„,^^^^^ • -4 ' i j • hiaHfi' A i \ Qjo.i + 6 • Q 

vf-^=irM.u,^QA^.sA^yf..<»-^^ci^,,ArQ^,rS-H.M.u^^^^ 

f;^=+k^-d-c^,//.+k.-^»+*»;*=,..^j4c;..,+k-k„/f;-v.,/r.;^,-^ «.^+(^.+vj . / ; ; 

v.^AHuiyA<».Ak^,.,,i-v\ci,sA-^-''''^>^-^^-^'^'m-^^^^^ ^.•^ '+(v„+vj .y;- , 4 

^' ~ ^ " ["--Cii* + (''.. • fXn^ + "^ • Alii* )• A. 1 • '̂ î iO + - i ; „ - ^ ' ^ ^ (v + v , } r ' , u ^ - A kb „-V , C +[%. •yAcZ,A^..,-yJ-cz%, 

yf-^-K-f:i. ir+v'i.l'/oSi(jffj!I"'"''ifi'/irilffj/ff'AJ''-flfn+L"4iriJ''jii]''-iJ, - " „ • 

I « - J 
-k+vj-/.: C + H , , . J U - C 

'•-=Kf:i„HA^^-fX = +^^-/in Kl-c;:^.+I*''-,«-f.J-q -(v,+vj-/: i-Ai.. -r.^ c 

Q' = 
0 , 5 - ( z , + 2 , ) 

E_ = 0.0142-Z'-^" - 3 6 5 d / y r where Z IS mean totaf depth [i.e, zl +z2) 
ft-omMorlinie-(19d1), cited in Schnoor, 1996, pq. 57. 
fw fivers, this ugjli be diffaenl (see Schnoort 

Matr ix A 

C HgO 1 T 
C Hgl i 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgl l 2 I 
C MeHg 2 T 
C HgO sed 
C Hgl i 1 sed 
C MeHg 1 s e d 

C HgO 1 T 

-4.6GE*0e 
3,60E+(I8 
OOOE+00 

5,859 E+06 
0.000 E f 00 
0.000 E f 00 

oooE-mo 
OOOE+00 
O.OOE+00 

C Hqll 1 T 
2 

7,96E+07 
-1,14E+(I8 
2.25E-01 

0 OOOE+OO 
2.741 E*07 
0 OOOE+OO 
0.00 E f 00 
0.00 E f 00 
O.OOEfOO 

C MeHg 1 T 
3 

4.22E*06 
1,31E-01 

-1,93E+07 
O.OOOE+00 
0OOOE+00 
8,134E+(I6 
OOOE+OO 
OOOE+OO 
O.OOE+OO 

C HgO 2 T 
4 

5,B6E+(I6 
O.OOE+00 
0 OOE+00 
-3.05E+07 
2,44E+07 
0 OOE+00 
2,59E+fl5 
OOOE+00 
O.OOE+00 

C Hgll 2 T 
5 

O.OOE+00 
5,86E+06 
O.OOEfOO 
1,08 E+06 
-1,47 E+08 
4,14E-01 
O.OOEfOO 
1,40 E+08 
O.OOE+00 

C MeHq 2 T 
6 

OOOE+00 
O.OOE+00 
5,B6E+(I6 
3,81 E+04 
4,14E-01 
-1.79Et07 
O.OOE+00 
O.OOE+00 
1,20E+<I7 

C HgD 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
3.12E+05 
OOOE+OO 
OOOE+OO 
-3,12 E+05 
OOOE+OO 
O.OOE+OO 

C Hqll 1 sed 
8 

O.OOE+00 
O.OOEfOO 
O.OOEfOO 
O.OOEfOO 
5,25E+03 
O.OOEfOO 
O.OOEfOO 
-5,25E+03 
1,77E+00 

C MeHq 1 sed 
9 

OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
OOOE+OO 
5.26E+03 
OOOE+OO 
3.54E+00 
-5.26E.03 

Matr ix 
b 

-4,89 E-01 
-6.1BE+01 
-1,43E+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C HqO 1 T 
C Hqil 1 T 
C MeHg 1 T 
C HqO 2 T 
C Hqil 2 T 
C MeKq 2 T 
C HqO sed 
C Hqil 1 sed 
C MeHq 1 sed 

So lu t ion 
Matr ix 
4.712E-07 
2.670E-06 
1.792E-07 
5.321 E-07 
1.234E-05 
3.452E-07 
4.417 E-07 
3.281 E-01 
3.96eE-04 

Inverted Matnx 

-B.13E-09 
-3.39E-08 
-6.58E-10 

-7,220 E-09 
-1,581 E-07 
-2,166E-09 
-5.99E-09 
-4.20E-03 
-6.35E-05 

-7,48E-09 
-4.26E-0e 
-8.19E-10 
-8,479E-09 
-1,96eE-07 
-2,697E-09 
-7.04E-09 
-5.23E-03 
-7.91 E-06 

-3,1 OE-09 
-1,30E-08 
-8,94E-08 

-2,945E-09 
-6,130 E-08 
-1,236E-07 
-2,44E-09 
-1,63E-03 
-2,e2E-04 

7,60E-09 
4,05E-08 
1,33E-09 
4,60E-08 
3,19E-07 
4,3eE-09 
3,82E-08 
8,49E-03 
1,2eE-05 

7,47E-09 
4,21 E-08 
1,49E-09 
1,42E-08 
3,58E-07 
4,91 E-09 
1,1BE-08 
9,52E-03 
1,44E-05 

3,13E-09 
1,32E-08 
8,B7E-08 
3,24E-09 
6,34E-08 
2,92E-07 
2,69E-09 
1,69E-03 
6,66E-04 

7,60E-09 
4,05E-08 
1,33E-09 
4,60E-08 
3,19E-07 
4,3BE-09 
3,24E-06 
8,49E-03 
1,2BE-05 

7,47E-09 
4,21 E-08 
1,52E-09 
1,42E-08 
3,5BE-07 
5,D0E-09 
1,1BE-08 
9,71 E-03 
1.47E-05 

3,14E-09 
1,32E-08 
8,B6E-08 
3,25E-09 
6,36E-08 
2,92E-07 
2,69E-09 
1,69E-03 
«,55E-04 

iFb/A 

4.71217E-07 
2.67016E-06 
1.79194 E-07 
5.3214E-07 

1.23359E-05 
3.45194E-07 
4.41677E-07 
0 328097233 
0 000896776 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

f alMO HqO w 
f alMO Hqll w 
f a l^o MeHq 
f aLBO HqO w 
f aLBO Hqll w 
f abio MeHq 

HqO w 
Hqll w 
MeHq 
HqO w 
Hgll w 
MeHg 

f phyto HqO w 1 
f phyto Hqll w 1 
f phyto MeHq w I 
f phyto HqO w 2 
f phyto Hgll w 2 
f phyto MeHq w 2 

f org HgO w 1 
f org Hgl! w 1 
f org MeHq w 1 
f org HgO w 2 
f orq hlqll w 2 
f orq Mehiq w 2 

f aq HqO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hgll sed 
f sed MeHq sed 

L THqO 
L T H q I I 
L T M e H q 

Rate Constants 
kw v.HqO 
kw y.Hgil 
kw V.MeHq 
kw oxid 1 
kw oxid 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
i ib oxid 
i ib red 
kb methy 
kb demeth 
kb mer 

abiotic part iculatephasefract ionof hlqO in water column, layer 1 
abiotic part iculatephasefract ionof hfqil in wafer column, layer 1 
abiotic particulate phasefract ionof MeHq in water column, layer 1 
abiotic particulate phasefract ionof HgO in water column, layer 2 
abiotic part iculatephasefract ionof f-lqll in wafer column, layer 2 
abiot icpart iculatephasefract ionofMehfq in water column, layer 2 

zooplankton part iculatephasefract ionof hfqOjn water colu 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

, layer 1 
j f r ac t i ono f Hqll in wafer column, lays" 1 
? fraction of Mehig in water column, layer 1 
j f r ac t i ono f f l qO in water column, layer 2 
j f r ac t i ono f fHqll in wafer column, layer 2 
? fraction of Mehlq in water column, layer 2 

? fraction of HgO in water column, layer 1 
^tract ion of Hgll in wafer column, layer 1 
^ fraction of MeHg in water col ivnn, layer 1 
2 fraction of HgO in water column, layer 2 
s f ract ionof Hqll in wafer column, layer 2 
3lTactionofMehk} in water column, layer 2 

organjc particulate pfiase fraction of HgO in water column, layer 1 
orqanic particulate pfiase fraction of Hqll in water column, layer 1 
orqanic particulate pfiase fraction of MeHg in water column, layer 1 
organic particulate pfiase fraction of HgO in water column, layer 2 
orqanic particulate pfiase fraction of Hqll in water column, layer 2 
orqanic particulate pfiase fraction of MeHq in water cc^umn, layer 2 

aqueous pfiase fraction of HqO in sediments 
aqueous pfiase fraction of Hgll in sediments 
aqueous pfiase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHq in sediments 

Total Load, HqO 
Total Load, Hqll 
Total Load. MeHq 

water co umn volatilization loss rate constant, HgO 
water CO umn volatilization loss rafe constant, Hgll 
water co umn volatilization loss rafe constani, MeHg 
w a t s CO umn oxidation rate constant 
water co umn oxidation rate constant 
water co umn reduction rafe constant, layer 2 
w a t s CO umn reduction rafe cwistant, layer 2 
water co umn mettiylation rate constant, layer 1 
water co umn mettiylation rate constant, layer 2 
w a t s CO umn demethylatiixi rafe ccflistant, layer 1 
water co umn demelhylati ixi rafe constant, layer 2 
water co umn photoreduction rate for layer 1 
water co umn phi^foreducfion rate for layer 2 
water co umn mer cleayage demethylation rate constant 
benthic oxidation rate constant 
benthic reduction rafe constant 
benthic methylation rate constant 
benthic demeChylatiixi rafe cw is ta i f 
benthic mer cleayage demethylatiiFi rate constant 

g'y 
g'yr 
g'yr 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
pervr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.000 
0.008 
0.000 
0.000 
0 . 0 ^ 
0.000 

0.0DO 
O.091 
0.381 
0^000 
O.OOO 
0.000 

0.000 
0.732 
0.381 
0.000 
0.0DO 
0.0DO 

0.000 
0.121 
0 . 0 ^ 
0.000 
0.738 
0.330 

l.nOEfOO 
5 . 5 ^ - 0 6 
4.40E-O5 

O.DDEfOO 
1.D0E4O0 
I.OOE+OO 

4 39E-01 
2.35E+01 
9.36E-01 

134 70 
0 00 
0 2 2 

554.95 
525.60 
122.63 
23.27 
0.00 
0 00 
0 00 
0.00 
6.51 
0 82 
0.00 
0 00 
0.00 
0.00 
0.00 
0.00 

Conversion for Sediment Concentrations 
Model Calculates as g Hg p s cubic meter (water or sediment particles) 

r J s H g ' 
'"[gsed 

c!f 
pp„,.J^-&.J 

•f aq . i 

^ 1 

g sed 

cm^ sed 

g H g " 

m' bulk 

m bulk 
1 0 ' ^ 

Hi 

" [ g s e d P«. 

c^" 
Jd^)+p,.U^-e,^] 1 g water 

cn^ water 

n i water 

m^ bulk 

g H g 

m' bulk 

\(f'""' 
m' 

+-
gsed 

crrf sed 

n i water 

m^ bulk m \ 

< HgO 
' Hqll 
I MeHq 
• H g O 

• Hqll 
• MeHq 

z sed 
V sed 

TSS 1 
TSS+2 

abir^ic settlinq velocity 
bit^ic settlinq velocity 
resuspension velocity 
phytoplankton mortality rate 
mineralization rate 
burial rate 

porewater diffusive volume, ftqO 
porewater diffusive volume, hfqil 
porewater diffusive volume, Mehki 
porewater diffusion coefficient,HqO 
porewater diffusion coefficient, Hql! 
porewater diffusion coefficient, MeHq 
Sediment Particle Density 
sediment porosity 
sediment layer.char mixinq lefiqth 
Volume of Sediment 

m/yr 
m/yr 
pe ry r 
pe ry r 
m/yr 

m3A'r 
m3/yr 
m3A'r 

m2/sec 
m2/sec 
m2/sec 
g 'cm3 

cm3'cm3 

m3 

mq/L 
mq/L 

Effective Partition Coefficients for each Hg species and layer 
K eff HqO t 
K eff Hqll 1 
K eff MeHq 1 
K eff HqO 2 
K eff Hqll 2 
K eff MeHq 2 

Effective K fo r HqO in 
E f fec t i veK fo rHq I l i n 
Effective K f o r MeHg 
Effective K f o r HqO in 
E f fec t i veK fo rHq I l i n 
Effective K f o r MeHq 

l a y s 1 
n layer 2 
laver2 
layer 2 
n layer 2 

L/kq 
L/kq 
L/kq 
L/kq 
L/kq 
L/kq 

4,792 63 
73 

0.003700005 
10.95 
0 01 

0.007620015 

2 59E+05 
2 59E+05 
2.47E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 
2 65E+O0 

0.83 1 
0.030 

13900 95 

8 46 
1 3 4 

OOOE+OO 
2 37E+06 
5 54E+05 
OOOE+OO 
2 81E+06 
3 69E+05 

fei^c^,., + si,fUi + sUŷ î ,̂  + sLci 
sL.+si,^+sX«+sL 

^L,+^DOC, 

.) (c -c ' 1 
TSS 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Water Body Mercury Concentrations 
Syinbol Parameter 
C HqO I Aq 
C Hqll i Aq 
C_MeHg_1_Aq 
C HqO 2 Aq 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HgO pore 
C Hgll pore 
C_MeHg_pore 

C HgT 1 filtered 
C_HgT_2_filtered 
C HgT Sed filtered 

C_HgO_1_T 
C Hgll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hgll 1 sed 
C MeHq 1 sed 

C HgO sed, wet 
C Hgll i sed, wet 
C M e H g J s e d , wet 

C HgT sed.wet 

C HgO_sed, dry weight 
C Hgll 1 sed, dry weight 
C MeHg 1 sed, dryweight 

C HqT 1 
C HgT 2 
C_HgT_Sed 

Eguatio 

Layer 1 
Layer 2 
Sediments 

Q' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f aq HqO w 1 
f_ag_Hgl l_w_1 
f aq MeHq w 1 
f aq HqO w 2 
L a q _ H g l l _ « _ 2 
f aq MeHq w 2 

f_DOC_HgO_w_1 
f DOC HqO w 2 
f DOC Hgl l w 1 
f_DOC_Hgl[_w_2 

f DOC MeHq w 
f DOC MeHq w 

f abio HqO w 1 
f abio Hql l w 1 
f_abio_MeHg_w_1 
f abio HqO w 2 
f abio Hgll w 2 
f_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
depth of first water layer 
depth of second water layer 

aqueous phase fraction of HqO in water column, layer 1 
agueous phase fraction of Hgll in water cokimn, layer 1 
agueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgl l in water column, layer 2 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
D O C cixnplexed traction of Hgl l in water column, layer 1 
D O C cixnplexed fracticxi of MeHg in water column, layer 1 
D O C complexed fracticxi of HgO in water column, layer 2 
D O C complexed fraction ot Hql l in water column, layer 2 
DOC complexed fraction ot MeHg in water column, layer 2 

ahiot c particulate phase fraction of HqO in wafer column, layer 1 
ahio tc particulate phase fraction of Hqll in water column, layer 1 
ahio tc particulate phase fraction of MeHg in water column, layer 1 
abiot c particulate pfiase fraction of HqO in water column, layer 2 
abiot c particulate pfiase fraction of Hqll in water column, layer 2 
abio tc particulate pfiase fraction of MeHg in wafer column, layer 2 

Uni ts 

q/m3 
i ] 'm3 
g/m3 

qhn3 
qhn3 
ghn3 

q/m3 
gftnS 
gftn3 

Hftn3 
gftnS 

a lms 

g/m3 

nfm3 
q ln i3 
glmS 

q l m 3 
q tm3 
g tm3 

q l m 3 
gfm3 

gAi 
g'g 

g/ii 

g/g 
g/g 

gftnS 
nftn3 

g/3 

%MeHq 

3.08% 
1.36% 
0.15% 

in3/yr 

m3fifr 
m3^r 
m2 

m2/yr 
m3 

m3 

1.17E-05 
3.14E-06 
4.34E-07 

2.20E-05 
1.16E-04 
5.28E-06 

2.20E-05 
9.96E-05 
1.22E-06 

1.53E-05 

1.43E-04 
1.23E-04 

1.17E-05 

6.61 E-05 
2.47E-06 
2.20E-05 

S52E-04 
7.89E-06 
1.B2E-05 

1.50E+01 
2.30E-02 

6.B9E-12 
1.17E-05 
2.75E-0B 

1.17E-05 

4.05E-11 

3.32E-05 
5.1 IE-OB 

8.03E-05 
5.B2E-04 
3.33E-05 

%Hqil 

BZ31% 
94.88% 

99.85% 

5,858,941 

6.796,715 
6.796,715 
463J65 

9 
648,711 

46,^7 
1.40 
0.10 

100.00000% 
0.81571% 
2.94813% 

100.00000% 
3.61221% 

11 23203% 

0.00000% 
3.93402% 
14.62272% 
0.00000% 
17.42109% 
55 71087% 

0.00000% 
0.78562% 
0.00628% 
0.00000% 
5.16164% 
0.03550% 

Cone, in ng/L : ug/g 
11.73 
3.14 
0.43 

21.98 
116.08 
5.28 

21.93 
99.56 
1.22 

15.31 
143 34 

122.77 

11.73 

66.10 
2.47 
21.93 

55186 
7.39 
18.25 

14965109.73 
23006.97 

0 000 
11687 
0 023 

11.714 

0.00 

33.22 
0.05 

80.30 
53174 
33.27 

%HqO 

14.61% 
3.78% 
0 00% 

y.̂ =î .M,n^Q.f..H,u4HJj<,A''̂ :̂ ^~^^ -̂̂ ^^^^^^ 

Q ' = 
E„A,-

0 . 5 - { z , + Z 3 ) 
Q" Bulk exchange flow |L3/T1 

Equations for Total Mercury Concen t ra t ionso fg ivenspedes (i.e., lolal HgO: sorbed + dissolved) 

w J r^gO ' ^ f JJ'.ngO L red,: wi HjiJI I mer nf phoior^a wJ Me 4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/j„';/goAkL.,+e'-^^^ 

dq 
dt 

^c i . 
" dt 

--t̂ M^Hi+QS,,̂ .Hi+^Km-'̂ Acii:iA-Q^̂ rQ-̂ ^K.m^Eiy.-H,,.},-y.-î v;..J.̂  

yf-^=A^^uyvic'̂ ,A \̂.ry.+H>'«,..̂ ^yici,HA-Q-^^^^^^^ 
/:: 

-+(v„+v,)-r;ff*-i 

''̂ -̂ Aî ''''-'̂ }cî .AH...̂ -yJ[-<z,mA-Q-̂ .̂î ^^^^ Rj-f̂ A^^v,)p:::,̂ ,A^ 

^-^^f^ = -^^^''>^<^'^^i'^ + \ re ' - ' '^^ . . . ,^K-i ' ' s , . rK-kw^, . . r . ,K-^ 

dc^i 
=k-w/.",:^+(^'^ • Ai^jo + ̂ ^ • A^w ) A •/w,HsO-A.-**=. C+K.-fJ-c^i+[* 

-=kj:iH,!,+L • f:uB+ v.. • /*;w J- -̂ l- ̂ H,U+ H . ^ y J CH -R-. ^ A^A',)d::Ln^-H..+kU-y.. -H, 

dC 
~ [^swfaqMills "'" ViA • fsimMiSs + ''.-B ' /iiKMeHsJ' A ] ' ^McHs + V^-melh' ^-.eiV ^Hgll + b I ' J in -kb_ 

Q ' = 
E...A.-

0 ,5-{z2-Fz,) 
E^ =0.0142-Z'^^-365c//>'r where Z is mean t o t ^ depth 0 e , z f + z2) 

from Mortimer, cited in Schnoor, 1996, pg 57 
for nvers. this will be different (see Schnoor) 

l lAatr ixA 

C HgO 1 T 

C Hgi l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HgU 2 T 
C M e H q 2 T 
C HgD s e d 

C Hgi l 1 s e d 
C MeHg 1 s e d 

A-x=b 

C HgO 1 T 
1 

-4,60E+O8 

3,60E+08 
O.OOE+OO 
5,659 E+0 6 

0 OOOE+00 
O.OOOE+00 
O.OOE+OO 

O.OOE+00 
O.OOE+00 

C Hgi l 1 T 
2 

7,96 E*07 

-1.14E+08 
2,25E-01 

0 OOOE+00 

2.741 E+07 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

4.22E+06 

1,31 E-01 
-1.93E+07 
O.OOOE+00 

O.OOOE+00 
8,134E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

5,86 E+06 

O.OOE+00 
O.OOE+00 
-3,05 E+07 

2,44E+07 
0 OOE+00 
2,59 E+05 

O.OOE+00 
O.OOE+00 

C Hgl i 2 T 
5 

O.OOE+00 

5,86 E+06 
0 OOE+00 
1,08 E+06 

-1,47 E+08 
4,14E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 2 T 
6 

0 OOE+00 

0 OOE+00 
5.86E+06 
3.81 E+04 

4,14E-01 
-1,79 E+07 
0 OOE+00 

0 OOEfOO 
1.20 E+07 

: HgO 1 se 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
3,12 E+05 

0 OOE+00 
0 OOE+00 
-3,12 E+05 

1,00 E+OO 
0 OOE+00 

Z Hgl l 1 set 
8 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

5,25E+03 
O.OOE+00 
O.OOE+00 

1,OOE+00 
1,77E+O0 

C T sed 

C MeHq 1 s e d 
9 

0 OOE+00 

0 00E+OO 
0 00E+OO 
0 00E+OO 

0 OOE+00 
5.26E+03 
0 OOE+00 

I.OOE+OO 
-5,26E+03 

Mat r ix 
b 

-4,89E-01 

-6,18 E+01 
-1,43 E+OO 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1,50E+01 
0 OOE+00 

14 983135 g/m3 

C HgO 1 T 

C Hgi l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hgl l 2 T 
C MeHq 2 T 
C KgO sed 

C Hgl l 1 sed 
C MeHq 1 s e d 

So lu t i on 
Mat r ix 

1 173E-0S 

6 610E-0S 
2 470E-06 
2 193E-0S 

5 519E-04 
7.883E-06 
1.825E-05 

1.497E+01 
2.301 E-02 

Inverted Matrix 

-4,89E-09 

-1,56E-08 
-2,89E-15 

-1,059 E-09 

-3,102E-09 
-3,520 E-16 
-8,79E-10 

8,80E-10 
-5,06E-13 

-3.46E-09 

-1.99 E-08 
-4,35E-16 

-8,060 E-10 

-3,862 E-09 
-6,689 E-16 
-6,71E-10 

6,72 E-10 
-1,30 E-12 

-1,63 E-09 

-4,69 E-09 
-8,91 E-08 
-1.459E-10 

9,097 E-09 
-1,226E-07 
-1,21 E-10 

2,79E-04 
-2,79 E-04 

-1,07 E-09 

-3,70 E-09 
4,05E-15 
-3,35 E-08 

-6,26 E-09 
1,35E-14 
-2,78 E-08 

2,7BE-0e 
4,0OE-11 

1.46E-10 

8.24E-10 
2,37E-16 
2,79E-10 

7,02E-09 
7.49 E-16 
2.32E-10 

2,33 E-10 
1.63E-12 

-1,33E-09 

-3,01 E-09 
-8,83E-0e 
2.04E-10 

2,32 E-08 
-2,91E-07 
1.69E-10 

6.62E-04 
-6,62E-04 

-1,06 E-09 

-3,68 E-09 
5,04E-13 
-3,35 E-08 

-6,15 E-09 
1,65E-12 
-3,23 E-06 

3,23E-06 
4,87E-09 

7,68 E-07 

4,33 E-06 
1,56 E-07 
1,46 E-06 

3,68 E-05 
5,15E-07 
1,21 E-06 

9,98 E-01 
1,51 E-03 

-1,18E-09 

-2 , ieE-09 
-8,82E-08 
4.82E-10 

3,02E-08 
-2,91 E-07 
4,00 E-10 

8.52 E-04 
-8,52E-04 

iFb /A 

1.17E-05 

6 61 E-05 
2.47 E-06 

2 2E-05 

0.000552 
7 39E-06 
1 32E-05 

14 96511 
0.023007 

g sed 
' - ad 

Ppa„„i,{^-^A g sed 

cm^ sed 

~ g H g ~ 
m' bulk 

ni bulk 
s cnr' 

m 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO I 
Great Blue Heron 

July 6, 2012 

f 2DO HqO w \ zooplar^ton particulate phase fracbon of HqO in water column, layer 1 
r zooHqM w 1 zooptankron partculate phase fracbon of HgM n water cohjmn, layer 1 
f ZDO MeHq w 1 zooplankton particulate phase fracbon of MeHq in water colunn. layer t 
f ZDo HqO w 2 zooptankton particulate phasefracbonof HqO in watercokuin. Iayer2 
f zoo Hqll w 2 zooptankTor partculate phase fracbon of Hqtl r water column, layer 2 
f zoo MeHq w 2 zooplankTor partculate phasefractionof MeHq in watercokmn. Iayer2 

f phyto HqO w 1 phytoplankton paiticiiate phase fraction of HqO r water column, layer 1 
f phyto Hall w 1 phyloplankton particulate phase fraction of Hqll in water ct^umr, laver 1 
f phyto MeHq w 1 phytoplankton particiiate phase fraction of MeHq r waier column, layer 1 
f phyto HqO w 2 phytoplankton particulate phase fraction of HqO r water column, layer 2 
f phyto Hqll w 2 phytoplankton particulate phase fraction of Hqll in water column, lay^ 2 
f phyto MeHq w 2 phytoplankton particulate phase fraction of MeHq ir> water column, layer 2 

f orq HqO w ^ orqanic particulate f ^ s e fraction of HqO FI water column, layer 1 
f orq Hqll w I orqanicparticulate [ ^ s e fraction of Hqll in watercolumn, layer 1 
f orq MeHq w 1 orqanic particulate phase fraction of MeHq in water column, layer 1 
f orq HqO w 2 orqanic particulate ptiase fractjon of HqO in water column, layer 2 
f ofq Hqll w 2 orqanlcparticulate phase fraction of Hqll in watercolumn. layer 2 
f ofq MeHq w 2 orqanic particulate phase fraction of MeHq in water column, layer 2 

000000% 
9 14683% 

38.05394% 
0.00000% 
0.00000% 
000000% 

0 00000% 
73 17^63% 
38.05394% 
0.00000% 
0,00000% 
0.00000% 

0.00000% 
12 14319% 
6 31498% 
0,00000% 
73 eOS06% 
33.02160% 

f a q HqO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hqll aed 
f_sed MeHq sed 

L T,Hq0 
L_T,Hqll 
L T.MeHo 

Rale Comlanta 
kw v,HqO 
kw vHqII 
kw v,MeHq 
kw ond 1 
kw ond 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb ood 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqll in sediments 
aqueous phase fraction of MeHq in sediments 

particulate pfiase fraction of HqO in sediments 
particulate phase fraction of Hqll PI sediments 
particulate phase fraction of MeHg in sedments 

Total Load. HqO 
Total Load Hgll 
Total Load, MeHq 

waier column volatckzabon kiss rate constant, HqO 
water column volaUlization kiss rate constant, Hgll 
water column volatikzation kiss rate constant, MeHg 
water coK^rin ojodation rate constant 
water column ojodation rate constant 
water column reduction rate constant, layer 2 
water column reduction rate constant, layer 2 
water column methylatian rate constant, layer 1 
water column methylation rate constant, layer 2 
water column demethylation rate conslant, layer 1 
water column demethylation rate conslant, layer 2 
water column photoreduction rate for layer 1 
water column photoreduction rate for layer 2 
water column met cleavaqe demelhylalion rale constant 
benthic oxidation rate constant 
benthic reduction rate constant 
benthic methylation rate constant 
benthic deme^lation rate constant 
benthic rrter cleavage demethylation rate constant 

flftr 

l l^r 

pBTtr 
partr 
psrtr 

(Mrjr 
W V 
V f 
V V 
p B i y 
(WW 
periT 
PBfW 
pervr 
pwyr 
pervr 
pervr 
peryr 
pervr 

100.00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99,99560% 

4,89E-ai 
2,36E+01 
9.36E-01 

134.70 
DJ» 
0,22 

G64.95 
625£0 
12Z.63 
23.27 
o j n 
ILOO 
O in 
OJN 
651 
0 ^ 
Qsa 
aoo 
0.00 
O.0O 
0.00 
0,00 

\g l ig 
g sed Pp^rJ^-") 

abiotic settlinq velocity 
bioiic setllinq velocity 
resuspension velocity 
pnvtoplankton modality rate 
mineralizaliDO rate 
burial rate 

pore wateJ* diffusive volume, HqO 
pore water diffiisive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coefficient, HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefTicient, MeHg 
Sedment Particle Density 
sediment poiosity 
sedment lavei,chai modnq tsnoli 
Vohme of Sedment 

Effective Partition Coefficients for each Hq species and laver 
K eff HqD 1 Effective K for HqO wi layer 1 
K eff Hqll 1 Effective Kfor HqO m layer 2 
K eff MeHa 1 Effective Kfor Hqll in layer 1 
K eff HqO 2 Effective Kfor Hqll in layer 2 
K eff Hqll 2 Effective Kfor MeHq n layer 1 
K eff MeHo 2 EftectivB Kfor MaHq n layer 2 

R sw 
R s* 
R sw 
E sw 
E sw 
E sw 
rtn s 
e set 
z s« 
V aed 

TSS 

HqO 
Hqll 
MeHq 
HqO 
Hqll 
MeHq 

TSS+2 

mA-r 
mA-r 
mAr 
per yr 
peryr 
m/yr 

iB3fyr 

lll2taBE 

iii2taac 
in2/iac 
q ian i 

cin3/aTi3 

IIHlfL 

mgA. 

Uka 
LAo 
Ukg 
LAfl 

4792.628412 
73 

0,003700005 
10.95 
0.01 

0 007620015 

2.59£t05 
2.59E405 
247E+06 
6.41E-1D 
6.41E-1D 
6,11E-10 
2.66E+0q 

0.83 1 ^ 
0.03 

1390095 

M G 
134 

0,D0E+OO 
2,37E+06 
6,54EH)5 
D.DOE<-00 
2,81Et06 
3,69E';'05 

^ir,, 

{Si i«cL , + 5^,C; , 

Si^„-^S^ 

CL 

- su,.j:U.^ - SLCL.,) ( c j ^ ^ , - q ,_ , ) 
i + ^ ; . . « + S i , TSS 

4- pJ r^ 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Great Blue Heron 

July 6, 2012 

Water Body Mercury Concentrations 
Symbol Par 
C HqO I Aq 
C Hqll i Aq 
C_MeHg_1_Aq 
C HqO 2 Aq 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HqO pore 
C Hqll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HgT_2_filtered 
C HqT Sed filtered 

C_HgO_1_T 
C Hqll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO sed, wet 
C Hgll i sed, wet 
C M e H g J s e d , viret 
C HgT sed.wet 

C HgO_sed, dry weight 
C Hgll 1 sed, dry weiqfit 
C MeHg 1 sed, dryweight 

C HqT 1 
C HgT 2 
C_HgT_Sed, dryweight 

Layer 1 
Layer 2 
Sediments 

Q' 
Qin 
Qout 

V 1 

V 2 
zl 
z2 

f ag HgO w 1 
f_ai l_Hgl l_w_1 
t ag MeHq w 1 
f aq HgO w 2 
L a q _ H g l l _ « _ 2 
f aq MeHq w 2 

f_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hgl l w 1 
f_DOC_Hgl!_w_2 
f DOC MeHq w 
f DOC MeHq w 

Uni ts 
qfm3 
g/m3 
gfm3 
i|fm3 
i|fm3 
ghn3 
<|fm3 
n fms 
gfm3 

Hfm3 
gfm3 

a lms 

gfm3 
nfm3 
i|fm3 
gfm3 
q l m 3 
q tm3 
g tm3 
g l m 3 
g f m 3 

gAl 
gAl 

g 'g 
sAl 

g'y 
gfii 
g'g 

nfm3 
i»fm3 
g'g 

1.39% 
0.16% 

in3/yr 
m3fifr 
i n 3 ^ 

(%Me MeHg_T/Hg_T) 

Bulh Exchange Flow 
Inflow 
Oyfflnw 
Surface Area of the WaterBody 
Exchange rale 
Volume of Layei 1 Aw'z_1 
Volume of Layei 2 Aw'z 2 
deplh of f list water layer 
deplh of second water layer 

aqueoLis phase fraction of HqO in water column, layer 1 
aqueoLis phase fraction of Hqll in water column, layer 1 
agueoLis phase fraction of MeHg in water column, layer 1 
agueoLis phase fraction of HqO in water column, layer 2 
agueoLS phase fraction of Hgll in water column, layer 2 
agueolis phase fraction of MeHg m water column, layer 2 

DOC complexed fraction of HgO m water column, layer 1 
DOC complexed fraction of Hgll in water column, iayer 1 
DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

Value 
5.74E-06 
1.54E-06 
2.20E-O7 
1.06E-05 
5J7E-05 
2£9E-06 
1.0BE-05 
4.77E-05 
556E-07 

7£aE-aB 
6.8BE^5 
5_B9E-Q5 

5.74E-06 
3.23E-05 
1.25E-06 
1.06E-05 
2£5E-04 
3.87E-06 
8.77E-06 
7.1ffi+00 
1.12E-02 

331E-12 
S.HlE-06 
135E-0B 
5_63E-06 

1.95E-11 
1_59E-05 
2iDE-0B 

353E^5 
2.79E^14 
1£DE^5 

%Hgll 
BZ23% 
34.83% 
99.84% 

5.858341 
6.796,715 
6.796,715 
463.365 

9 
648.711 
4 6 3 7 

1 
0 

100 00000% 
0.31571% 
2.94613% 

100 00000% 
3.61221% 
11.23203% 

0.00000% 
3.93402% 
14.62272% 
0.00000% 
17.42109% 
55.71087% 

Cone, in ng/L: ug/g 
5.74 
1.54 
0 22 
10 57 
55.68 
2 59 
10 57 
47 74 
0.60 

7 50 
63 35 
53 91 

5 74 
32.34 
1.25 

10 57 
264.74 

3 87 
8.77 

7,175.755.69 
11,240.63 

0 00 
5 60 
0 01 
5 62 

0 00 
15 93 
0 02 

39 33 
279.19 
15 95 

%Hg0 
14.59% 
3 79% 
0 00% 

Q' = 
E^.A, 

0 . 5 - ( z , + Z 3 ) 

0" Bulk exchanqe flow 113/71 

Equations for Total Mercury Concenbations of given species (i.e., total HgD: sorbed -i- dissolved) 

;.^=ir^^+a,c,^^4H=4i-dc;,,,4*>'i.f;+^.=...-d-c;.^^+k 
dQ 

'.-^=ki:,:^Q.c,„,,AHj}ci^AH...t^-y}c^^^^^^ 
dt 

" dt 
= trsf,ffs+a,C,.w,Hs+K,fa-I'J-Casis + |-a.re'-^'^.Mf.irs-^.-^%..(i-f;-*";,r-f'.-^ 

y.^=Ai^^u2-y^<,m4^<ry.+i^^>~^:.r^^y^-cLEA-Q'- '.,^J.-Vad.f,iif<-^.BT^';!H^<-K.dM^mi-^Q'-^m^ + 
/;: 

-+(v.+n)-/;,;l,jo-A 

^•^-^Ai^'%.iy.l(^H^24^d...,.-y.]-(Z.Hi4-Q'-^^^^^ ^J-T-A\A^)p::t.,,^ 

K^^f^ = At^„^K]ci,m + [-S-̂ '̂'d.«.̂  r^-*'̂ ,rr;-s '̂̂ ^.»,=,.,f;-v-./;;,'«,HiA-v-s-AT^.„,-A.--ff,.-/;iL4c^^^ 

dc:i. 
V^swJsqJilSI + Vi i '/airaHsO +^'15 ' Jbiajiffl}' -"wY ^Hjl -vj-x: •A...-kb. C+[^^™4-fJ-<i,+ K, - fw] -c : 

dCl f;̂ '=kx,k«+(̂ '--/̂ "U//+^^B-/:ijAl-c;,,,+N„.,-F^^ -R -(''.+^.)•///.U•i-(^,.+HJ•^;, CHL+H, 

daf.„. 
= k X , L H s + ( l ' ^ - / 2 U H s + ^ ' - S - / 6 T i ^ j - < ] - C « , H s + [ * * » . , ( , - f ' „ j ] - C H / n + -(v +v.)-/"/u„-vl -{kb, ,,+ kb )-r 

Q' = E„A,. 
0.5.(r,+z,) 

E^ = 0.0[42-Z'"^ -SGSd/yr where Z is mean total deplh (i.e., z l + z2) 
f rwn Mortimer, cited inSchnoor, 3996, pq. 57. 

for nvers, Ihis will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C H q l 2 T 
C MeHq 2 T 
C KgO s e d 

C H q l 1 s e d 
C MeHg 1 s e d 

A*x=b 

C HqO 1 T 
1 

-4.60E+fl8 

3.60 E+oe 
0 00 E t o o 

5.859 E*06 

O.OOOE+00 
O.OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C Hql l 1 T 
2 

7.96E+07 

-1.14E+08 
2.25 E-01 

O.OOOE+00 

2.741 E+07 
O.OOOE+00 
0 00E+OO 

0 OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4.22E+06 

1.31 E-01 
-1.93E+07 
O.OOOE+00 

O.OOOE+00 
8.134E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

5.BGE+e6 

O.OOE+OO 
O.OOE+OO 
-3.05E+fl7 

2.44E+07 
O.OOE+OO 
2.59E+05 

O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

O.OOE+00 

5.86 E+06 
O.OOE+00 
1.08 E+06 

-1.47E+08 
4.14E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

0 OOE+00 
5.B6E+06 
3.81 E+04 

4.14E-01 
-1.79E*07 
0 OOE+00 

0 OOE+00 
1.20E+07 

C HqO 1 sed 
7 

0 OOE+00 

0 00E+OO 
0 00E+OO 
3.12 E+0 5 

0 OOE+00 
0 OOE+00 
-3.12E+05 

I.OOE+OO 
O.OOE+00 

C Hql l 1 sed 
8 

0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

5.25E+03 
0 OOE+00 
0 OOE+00 

1.00 E+OO 
1.77E+00 

T a r g e t C sed, wel 

C MeHq 1 s e d 
9 

0 OOE+00 

0 OOE+00 
0 OOE+00 
O.OOE+00 

0 OOE+00 
5.26 E+03 
0 OOE+00 

I.OOE+OO 
-5,26E+03 

7.13700509 

Mat r ix 
b 

-4.89 E-01 

-6 . i eE+01 
-1.43E+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

7.19E+00 
O.OOE+00 

g'g 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

So lu t i on 
Mat r ix 

5.740 E-06 

3.234E-05 
1.251 E-06 
1.057E-05 

2 647E-04 
3 374 E-06 
3.771 E-06 

7.176E+00 
1.124E-02 

Inverted Matrix 

-4.89E-09 

-1.5SE-08 
-2.e9E-16 

-1.059 E-09 

-3.102 E-09 
-3.520 E-16 
-8.79E-10 

8.80 E-10 
-5.06E-13 

-3.46 E-09 

-1.99 E-08 
-4.35 E-16 
-8.080E-10 

-3.862E-09 
-6.689E-16 
-6.71 E-10 

5.72 E-10 
-1.30 E-12 

-1.63E-09 

-4.69E-09 
-8.91 E-oe 

-1.459 E-10 

9.097 E-09 
-1.226E-07 
- 1 2 1 E-10 

2.79E-04 
-2.79E-04 

-1.07E-09 

-3.70 E-09 
4.05 E-15 
-3.35E-08 

-6.26E-09 
1.35 E-14 
-2.78 E-08 

2 78 E-08 
4.00 E-11 

1.46E-10 

8.24E-10 
2.37E-16 
2.79E-10 

7.02E-09 
7.49 E-16 
2.32E-10 

2.33 E-10 
1.63E-12 

-1.33E-09 

-3.01 E-09 
-8.83 E-08 
2.04E-10 

2.32 E-08 
-2.91 E-07 
1.69 E-10 

6.62E-04 
-6.62E-04 

-1.06E-09 

-3.68 E-09 
5.04E-13 
-3.35E-08 

-6.15E-09 
1.66 E-12 
-3.23E-06 

3 2 3 E - 0 6 
4.87E-09 

7.68 E-07 

4.33 E-06 
1.56 E-07 
1.46 E-06 

3.68 E-05 
5.15 E-07 
1.21 E-06 

9.98E-01 
1.51 E-03 

-1.18E-09 

-2 . ieE-09 
-8.82E-08 
4.82E-10 

3.02E-08 
-2.91 E-07 
4.00E-10 

8.52E-04 
-8.52E-04 

r * /A 

5 74 E-06 
3 23E-05 
1 25E-06 
1 06E-05 
0 000265 
3 87 E-06 
8 77 E-06 
7.175756 
0.011241 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

abio HgO w 1 
.abio_Hgl l_w_1 

abio MeHq w 
abio HgO w 2 

.ab io_HglLw_2 

abio MeHq w 

zoo_HgO_w_1 

zoo Hgll w 1 
zoo MeHg w 
zon_HgO w_2 

zoo Hgll w 2 
zoo MeHg w . 

phyto HgO w 1 
phyto Hgll w 1 
phyto_MeHq_w_1 
phyto HgO w 2 
phyto Hgll w 2 
phyto_ MeH g _w_2 

org HgO w 1 
.org_HgII_w_1 
org MeHg w 
o ig HgO w 2 

.nig_HgH_w_2 
org MeHg w 

ag HgO sed 
ag Hgll sed 

:_aq_MeHg_5ed 

sed HgO sed 
'_sed_Hgll_sed 

sed MeHg sed 

L_T,HgO 
L T.Hgll 
L T.MeHg 

abiotic partculate pfiase fraction of HgO in water column, layer 1 
abiotic particulate pftase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic par tculate phase fraction of Hgl l in water column, layer 2 
Mio t i c particulate phase fracbon of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton partkulate pha 
zooplankton partkulate pha 

? fractkin of HgO in water column, layer 1 
? fraction of Hgli in water column, layer 1 
? fraction of MeHg in water cokimn, layer 1 
? fraction of HgO in water cohjmn, layer 2 
? fraction of Hgll in water column, layer 2 
? fraction of MeHg in water column, layer 2 

phytoplankton particulate phase Iraction of HgO in water column, layer 1 
phytoplankton particulate [ ^ s e Iraction of Hgl i in water column, layer 1 
phytoplankton particulate phase Iraction of MeHg in water column, layer 1 
phytoplankton particulate pftase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgl l in water column, layer 2 
phytoplankton pait iculate pftase f iaction of MeHg in water column, layei 2 

organic particulate pftase fraction of HgO in water column, layer 1 
organic partculate pftase fraction of Hgll in water column, layer 1 
organic par tculate pfiase fraction of MeHq in water column, layer 1 
orqanic par tculate pfiase fraction of HgO in water column, layer 2 
organic particulate pfiase fraction of Hgll in water column, layer 2 
organic particulate pftase fraction of MeHq in water column, layer 2 

agueous phase fraction of HqO in sediments 
agueous phase fraction ot Hql l in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

g'y" 

flfyr 

0.00000% 
0.78562% 
0.00628% 
0.00000% 
5.16164% 
0 03550% 

0 00000% 
9.14633% 
38.05394% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
73.17463% 
38.05394% 
0 00000% 
0 00000% 
0.00000% 

0.00000% 
1214319% 
6.31498% 
0.00000% 
73.80506% 
33.02160% 

100 00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99.99560% 

4.B9E-01 
Z35E+01 
9.36E-01 

g H g ' 
g sed 

P p ™ j , ( l - ^ w ) g sed 
cm' sed 

g H g ' 
m' bulk 

ni 
m̂  bulk m 

Rate Cons tan ts 
kw v,HgO 
kw_v.Hqll 

kw V.MeHg 
kw oxid 1 
kw_oxid_2 

kw red 1 
kw red 2 
kw_meth_ 1 

kw meth 2 
kw demeth 1 
kw demeth_2 

kw [ ^ l o d e q r a d 1 
kw [ ^ l o d e q r a d 2 
k w m e r 

kb ox4d 
kb red 

k b m e t h y 
kb demeth 
kb mer 

r column volatilization loss rate cc 
r column volatilization loss rate cc 
r column volatilization loss rate cc 
r column oxidation rate constant 
r column oxidation rate constant 
r column reduction rate constant, 
r column reduction rate constant, 
r column methylation rale constar 
r column methylation rate constar 
r c d u m n defneth^at ion rale cons 
r column defneth^at ion rale cons 
r column photoreduction rale for I 
r column photoreduction rale for I 
r column mer cleavage demelhyl 

benthic oxidalion rale constant 
benthic reduction rale constant 
benthic methylation rale constant 
benthic demethylal ion rate constant 
benthic mer cleavage demethylation r 

pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
p e r y i 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
p e r y i 
pe ry r 
pe ry r 
p e r y i 
p e r y i 
p e r y i 

134-70 
O.QD 
0 ^ 

554.95 
525-fiO 
1 2 Z 6 3 
23.27 
Q.OD 
O^D 
O^D 
O^D 
6 ^ 1 
Q S l 
OJID 
O.DD 
O.DD 
O.DD 
Q.OD 
Q.OD 

AT Hq]l 
yv MeHg 
«_HgO 
« Hgll 
AT MeHg 

e_sed 
z sed 
V sed 

Mio t i c settling velocity 
biotic setElhg velocity 
r e s u ^ e n s i o n velocity 
phytoplankton morEalJty rate 
mineralization rate 
burial rate 

pore water diffusive volume, HgO 
pore water diffusive volume, Hql l 
pore water diffusive volume, MeHg 
pore water diffusion coefticient,HgO 
pore water diffusion coefficieni, Hqll 
pore water diffusion coeff ic ient MeHg 
SedimenI Parlicle Density 
sediment porosity 
sediment layer.char mixing length 
Volume of S e d i m & i l A w ' z sed 

m/yr 
m fy . 

m/yr 
p e r v r 
p e r j r 

m h » 

ln3(yr 
ra3Jyi 
m3^T 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3(cni3 

m3 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

Z r a E + 0 5 
Z S 9 E + 0 5 
Z 4 7 E + 0 5 
6.41 E-1 D 
6.41E-1D 
6 1 1 E - 1 0 

2.65 

0.03 
139D0.95 

TSS 1 
TSS+2 

mg/L 
mgA. 

8.46 
1-34 

Effective Partitkin Coefficients for each Hg species and layer 

K eff HgO 1 
K eff Hgll 1 
K_eff MeHg_1 
K eff HgO 2 
K eff Hgll 2 
K ef f_MeHg_2 

Effective K f o i HgO in layei 1 
Effective K f o i Hgl l in layei 1 
Effective K f o i MeHg in layei 1 
Effective K f o i HgO in iayei 2 
Effective K f o i Hgl l in layei 2 
Effective K f o i MeHg in layei 2 

Uiicr 

l A g 
l A g 
U b r 
U k g 

D.{KIE+O0 
Z 3 7 E + 0 e 
5.54E+05 
D.DOE+DO 
Z 8 1 E + D 6 
3.69E+1B 

^^.. 

l^„^. .cU, + si,,ci,̂  
s i „ + Si 

CL 

+ Spi^^Cpi^^, + 5, 

,+s;^™+5,;„ 

+ Cooc, 

=ci J ( c - C ' ) 
TSS 

Tab: Target C s e d H g Page 2 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ^ D e p , i ' ^ ^ R I , i ~ ^ ^ R T V , i L r ^ r . . - \ - L r . r r . - ^ L ^ . ^ - L r . . ^ L 
'RR,i ' R U J R J ' E J 'Diff J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

h i and Dry Deposition 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C • P 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 
^ ^ H ^ ^ ^ i 

0.15 

^ ^ i ^ ^ 
9.34 

0.2286 

0 

0.15 

15? 4 H 

User 
User 
User 

User 
User 
User 

1.5% wet 

Tab: Hg loading Page 1 of 3 



RGO Report 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^WJ 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D 
wetJ • A.U • Ru.i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

^ C W 4 ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.75 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 
0.82 
0.00 

Tab: Hg loading Page 3 of 3 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L D!lT,HgO Gaseous Diffusion Loaflmq, HgO 
L_Diff,Hgll Gaseous Diffusion Loaflmq, Hgll 
L_Di1T,fu1eHq Gaseous Diffusion Loaflmq, MeHq 

C a,HgO 
C a,Hgll 
C a,MeHq 

Symbol 
K v,HqO,T 
K v,Hqll,T 
K v,MeHg,T 
Tdeta 
H.HqQ 
H.Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HqO 
Gaseous Concentratior of Hqll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHq, aflj for T 
T cotrection factor 
Heniv's Law Constant, HqO 
Henfy's Law Constant, Hqll 
Henry's Law Constant, MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of the watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HqO overall transfer rate, HgO 
K_v,Hqll overall transfer rate, Hgll 
K v,MeHg overall transfer rate, MeHq 
K_L,HqO liquid ptiase transfer coefficient,HqO 
K_L,Hgil liquid pdase transfer coefficient, Hql I 
K L,MeHq liquid pdase tradsfer coefficient,MeHg 
K G . HgO qas pdase tradsfer coefficient, HqO 
K G . Hqll qas pdase tradsfer coefficient, Hqll 
K G. MeHq qas pdase tradsfer coefficient, MeHg 

Equation 

Equation 

Units 
g"/r 
•Vyf 
g'yf 

ug/di3 
ug/di3 
ug/di3 

Units 
di/yr 
di/yr 
m/yr 

_ atm-di3/diole 
atm-di3/diole 
atm-m3/diole 

atin-mS/diole-K 
Kelvid 

Value 
4 39E-01 
8.24 E-01 
7.53E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-02 
1.03E-I-01 

1026 
7 10E-03 
7 10E-10 
4 70 E-07 
8.21 E-05 

302.54 

m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E-f02 
1 70 E-02 
1.03E-1-01 
1.89E-f02 
1.89E-t02 
1.83E-t02 
5.94E-f05 
5.94E->05 
5.75E-^05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Masod, R.P., W.F Fitzgerald, F.M M Morel. 1994. The tiiogeochemical cycling of elemenlal mercuiy: Antliropogedic Idfluences Geocdimica et Cosmocdiniica AcL 58(151: 3191-191 £ 
states tdat tlie atmosphere das an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 

Tab: Gas Diff loading Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K L,HgO 
K_L,Hqll 
K_L,MeHq 
Sc w,HqO 
Sc_w,Hqll 
Sc_w,MeHq 
Tw 
|1W 

Parameter 
liquid pdase tradsfer coefficient,HqO 
liquid pdase tradsfer coefficient, Hql I 
liquid pdase tradsfer coefficient,MeHg 
Schmidt nutnOer for water, HqO 
Schmidt nuniBer for water, Hqll 
Schmidt numtier for water, MeHg 
Temperature of reference water (T=20| 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yr 

_ 
_ 
-C 

g/cm-s 

1.89E-f02 
1.89E-I-02 
1.83E-f02 
2.9aE-f03 
2.98E-I-03 
3.12E-I-03 

20 
0.019049 

^..="•15^1 [ ^ K r (3.15:̂ 100 
Calculated for T = 20 C (293.15 K) 

5b... , = k'> 

' ' Pw-D^,,-

J= 998.333 4-8.155(7;,-20)-f 0.00585(7;-20): 

Gas transfer coefficient, K_G,i 
Symbol Parameter 
K G . HgO gas pdase tradsfer coefficient, HqO 
K G. Hqll qas pdase tradsfer coefflclenL Hqll 
K G . MeHg qas pdase tradsfer coefficient, MeHg 
Sc_a,HgO Sf^midt number for air, HgO 
Sc a,Hqll Schmidt numtier for air, Hqll 
Sc_a,MeHg S<^midt numtier for air, MeHg 

Parameters usefl in calculations of transfer coefficients 
u sdear velocity 
Cfl flrag coefficient 
W wind velocity. 10 m abovewatersurface 
pa flensity ot air 
pw flensity of water 
k von Karman's constant 
i2 VISCOUS sublayer thickness 
va flynamic visco&ty of air 
Ta air temperature 

Equation 

u=sqrt(Cd)-W 

m/yr 
m/yr 
m/yr 

-
— 
— 

m/s 

-m/s 
g/an3 
q/cm3 

cm2/sec 
C 

5.94E-t-05 
5.94E-f05 
5.75E-f05 
2.71E-t00 
2.71E-f00 
2.84E+00 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 l(:q/m3 at20 C |if wewanHo change wtlh T we'll need formula] 

, =(l.32-l-0.009»r„)il0-' 

Tab: Gas Diff loading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg(0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

logK 

~ 
13.2 

21.8 

1.34 
-53 

Moles/L 

Moles/L 

Moles/L 

Moles/L 

layer 1 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

layer 1 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

alphas 
layer 2 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

layer 2 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

Sediment 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

Sediment 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Great Blue Heron 

July 6, 2012 

pH 

[77^-J = a,C^_^^.. 

1 

1 + ^^.c [cr 
â  =Kĵ ^A '̂̂  J ^0 

^ 2 ~ ^Hg{OH\ 

2 

OH-
2 

^ i — ̂  i^fso ^ \ y ^ A J^O 

^ 4 ~ ^ I ^ S X Q 

OH- sat' + ^ H S S s'-] 

7.15 7.15 7.15 

Concentrations 

cr mg/L 
804^" mg/L 

S^" mg/L 

Molecular Weights 

c r amu 

S04^" amu 

S "̂ amu 

layer 1 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

layer 2 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

Sediment 

0.3 

5.0E-03 

1.0 E-09 

35.45 

96.056 

32.06 

Assumption 

c r = Total Chloride 

S04^" = Total Sulfate 

S "̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100.00000% 
100.00000% 

0.81571% 
3.61221% 
2.94813% 

11.23203% 

0.00000% 
0.00000% 
3.93402% 

17.42109% 
14.62272% 
55.71087% 

0.00000% 
0.00000% 
0.78562% 
5.16164% 
0.00628% 
0.03550% 

0.00000% 
0.00000% 
9.14683% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

73.17463% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

12.14319% 
73.80506% 

6.31498% 
33.02160% 

100.00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99.99560% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.13 
0.20 
0.83 
1.14 

84,224.58 
7,154.39 

16 
16 

J aa.i 1^,1 

I T I U \-ri.g/^j^ "^abio ~^bio_zoai "^biazoo^ ^biophytd '^biaphylo^ ^biodeadi ^bta,dead~ ^ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"^ ^ 4 - i r V 
i r i u \JS.^j,i^ ' '^abio"^^bio_zoqi ' '^biqzoo'^ ^bio_phytii ' '^biqphylo'^ ^bio_deadi' '^biqdead'^ ̂ DOQ ' "^DOQ 

~ ^abia '^^abio '^^ 'JaqJ 

J D O Q 
^ D O Q ' ' ^ D O C ' ' - ^ 

14-1 (T^iV"^ ? - i -^"^ ^ -I- ¥'"^ ? -I- V ^ ^ -\- ¥ ^ 
i T i U \ ^ a b i ^ ' '^abio'^^bio_zoqi' '^biQzoo'^ ^bio_phyld' '^biqphyto'^ ^bio_dea,Ji' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a j phyto J phyti 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed r\ . j/ 'secl a^ised i H"^ -L J/"^^'^ <^sea i n-6 
^ s e d ' ^ ^ a b i o , i ' "^abioj ' ^ ^ "*"-'^ZJ/O denttj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 

Tab: Equilibrium Partitioning Page 1 of 2 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_Me Hg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
l^_aq_o''g_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

J nits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,344 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

assumed to be 0.25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 

Tab: Equilibrium Partitioning Page 2 of 2 



RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Great Blue Heron 

July 6, 2012 

Solids Balance 

SbJo_phyto,1 
Sbjo_zoo,1 
Sbio_phyio,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,total 

Parameters for Soltds Balance 
Symbol 
A_w 
A_c 
Q_in 
Q_OLi 
Sabioin 
Sbio_phylo,in 
Sbio_zoo,in 
Sbio_phyio,1 
Sbio,zoo,1 
Sbio_phyio,2 
Sbio,zoo,2 
rho_s 
e_sed ^ ^ ^ H 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
l<_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttietased 

Parameter 
Surface Area of Water Body 
Surface Area of Catctiment 
Water Inflow 
Water Outflow 
Abiottc solids m water inflow 

g/ni3 
5 

2 5 
0 
0 

1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 
9.14E+04 

Phytoplankton biotic solids in water inflow 
Zooplankton biotic solids in water inflow 
Phytoplankion Cone, in iayer 1 
Zooplankton Cone, in layer 1 
Phytoplankton Cone, in layer 2 
Zooplankton Cone, in layer 2 
sediment density 

1 Sediment porosity ^ ^ ^ ^ | 
sediment particle diameter 
abiotic settling velocity 
biotic settling velocity 
resuspension velocity, abiotic 

^ B 

resuspension velocity,dead biotic 
phytoplankton mortality rate in layer 1 
phytoplankton mortality rate in layer 2 
abiotic settling velocity 
biotic sett:ling velocity 
resuspension velocity 
phytoplankton mortality rate 
Depth of sediment layer 
mineralization rate 
R'K'LS'C 
watershed solids erosion load 
Layer 1 water depth 
Layer 2 water deplh 
Exchange Rate between layers 
interfacial area of epi/hyp 
Bulk Exchange Flow 
Volume of Layer 1 
Volume of Layer 2 
net intemal production rate of biota 
burial velocity 
Sediment porosity 

Revised Universal Soil Loss Equation 
Part of the Country 
A 
R 

K 
LS 
C 

Eastern (1) or West (2) 

Soil Erosivity Factw 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

H 

g/m3 

Units 
m2 
m2 

m3/yr 
m3/yr 
g/m3 1 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/m3 
g/cm3 

cm3/cm3 
um 

m/day 
nVday 
nVday 
nVday 

per day 
peryr 
nVyr 
nVyr 
nVyr 

peryr 
m 

peryr 
kg/m2-yr 
kg/m2-yr 

m 
m 

m2/yr 
m 

m3/yr 
m3 
m3 

g/m2-yr 
m/yr [ | 

--

kg/m2/yr 
kg/km2-yr 

(tons/acrey 
(kg/km2) 

~ 
-

TSS_1 
TSS_2 

Value 
4.63E+05 
6.48E+05 
6.80E+06 
6 80E+06 

44 
0.95 

5 
5 

2.5 
D 
a 

2.65 
0.83 
13 

1.31E+D1 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336 5 
912.5 

0.007620015 
0.83 

1 
0.2016 

200 

0.3 
2.5 

0.006 

8.46 
1.34 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 
Model 
set too 
set too 
assumed default 

Default: mid-silt 
Modeled 
Default 
Default 

Default 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 
Adjusted for loss 
Link 
Link 

mg/L 
mg/L 

(range: 2-2.7) 

currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Model 

|]0.3in/year 0.3 in/39.37 in/meter = 
default 

East 

Note 

1 
2 
3 
3 

4,6 

7 
9 
5 
S 

10 
11 

5 
0.01 

12 

Matrix A 

S abio.l 
S abio.2 

S bio dead.l 
S bio dead,2 

S abio.sed 
S bio dead.sed 

S abio.1 
1 

2.22E+09 
2.23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E+06 
-2.23E+09 

0 
0 

2.22E+09 
0 

S bio dead.i 
3 

0 
0 

3.48E+07 
3.97E+07 

0 
0 

S bio dead.2 
4 

0 
0 

5.86E+06 
-3.97E+07 

0 
3.38E+07 

S abio.sed 
5 

0 
1714.45282 

0 
0 

-5.25E+03 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71 E+03 
0 

-5.38E+03 

b 
2.99E+08 

0 
3.55E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead.2 

S abio.sed 
S bio dead.sed 

Solution 
Matrix 
1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

5.72E-13 
-2.2E-10 

0 
0 

-2.82E-04 
0 

0 
0 

1.51 E-09 
-8.94E-09 

0 
-2.42E-04 

x=b/A 

0.134084 
0.198936 
0.829741 
1.138825 
84224.58 
7154.393 

-SE 

Qout^ABIO.out 

Qout2BIO_phyto,out 

^out"^10_zoo,out 

A = R*K*LS*C' 0.224 
kg/ m' 

tons I acre 

L r . - — O j '^glm'^lyi] 

5^ = 1.26.^-

Q' = 
E,^A, 

0.5 - (z ,+z j 

c W 
^BIO_zoo,1 

q W 
^BIO_phyto,1 

q W 

q W 
^BiO_dead,1 

death/production 

settling 

q W 
'^BI0,2 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,in 

QinSBIOj3hyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

' dt 

^ dt 

+K^-4-io^]+e.'^...,. 

= +"^.4 • A . • S'Jtio ,1 - ^sA 

— o s^ '̂ sA ' Al- • ̂ abio^ 

• A.^^ • S^fjj^ 2 + '^rs ' A v ' ^abio 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<50-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area w^ere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See below for typical ranges of particles 
Modeling at steady-slate, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity ts a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SiH 

Clay 

^C io_ dead,i 

~dt 
- '^Kort^ ^ . , . „..,„ • ^ ^.3 • A- • ^bi io_ deadX 

V. 
dS". ed 

ab io i sed • sed 
sed 

dt 
- '^sA ' A v • ^ a b i q l '^rs ' A v ' ^ a b i o "^6 ' ^ w ' ^ a b i o 

at ^ t s ' ^ ' " ^ bio dead ^ m h ' ^ sed'"^bio dead ^ b ' A t ' ^ ^ b i 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress, 1997. estimate resuspension as 0.0037 m/yr 1.0137E-05 m/day., , 

10 Soil Erosion from Mercury Report to Congress. 1997. t3efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 4D0s. while in Michigan they fall below 1 DO. 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

^ a t e r column Abiotic Methylation of Hgll => MeHg 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
Laci_Hgll_w_1 
f_aq_Hgll_v>/_2 
f_D0C_Hgll_w_1 
f_D0C_Hgtl_w_2 
k_meth_1 
k_meth_2 

Notes 

Parameter Equation Units 
abiotic methylation in layer 1 per day 
abiotic* methylation in layer 2 per day 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer2 peryr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer 2 per yr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00816 
0.03612 
0.03934 
0.17421 
3.46E-07 
8.93E-06 

Notes 

if anoxic: 

= k * f 
meth.base J 1 Hgll 

k,. = k,_ 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

pediment Biotic Methylation of Hgll => MeH^ 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
3.49091 E-07 
0.000127418 

Notes 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

Water column Demethylation of MeHg => Hgll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
L3C|_Hgii_w_i 
Laq_Hgii_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 

peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 per yr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
8.16E-03 
3.61 E-02 
3.93E-02 
1.74E-01 
2.02E-07 

8.93E-06 

Notes 

k = k dem&h ,base \ J HsII 
fDOC 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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pediment Biotic Demethylation of MeHg => Hgll 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

^ ^ 

Units 
per day 
peryr 

^ ^ ^ ^ 

Value 
6.98182E-07 
0.000254836 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Great Blue Heron 

Notes 
1 2 

July 6, 2012 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(0H)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
-
~ 

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+OO 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degradation (MeHg -> HgO] 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
1.78E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W. 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR 

M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

Value used: 0.002*PAR PAR = E/m2-day 
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Photo-Reduction (Hgll -> Hgl 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

k_photo_vis, study 
k_photo_UV-B, study 
k_photoreduct_base_vis 
k_photoreduct_base_vis 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

rate for vis = 21 W/m2 
rate for UV-B = 0.4 W/m2 
base photoreduction rate constant, vis 
base photoreduction rate constant, vis 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

1 
1.2 

0.0010 
0.0300 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

1 1 
1 1.2 

calculated for comparison to input 

k — k ^ F 
pholts-ed i photored base 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, etal, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreductton 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

f hoto-Oxidation (HgO 
k_photo_UV-B, study 
k_ph otooxi d_base 
k_ph otooxi d_base 
k_oxid 
k_ph otooxi d_avg_1 
k_ph otooxi d_avg_2 
k_ph otooxi d_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll)' 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

perhr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 

58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
In freshwater, k = 0.25 +/- 0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k photo _hase = 
O.lShr -1 

\.\SuE rnVs 
k _ photo _ oxid =k_ photo _ base • UVB 
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Plght Intensity' 
Symbol 

z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

T] UV-B extinction coefficient (layer UV light extinction = f(DOC) 
ri UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light, 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

perm 
perm 
perm 

E/m 2-day 
E/m 2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 
76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E-49 

^ e t Reduction (HgO -> Hgll): Photo-Reduction plus Biotic Reduction 
Symbol Parameter Equation 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

Notes 

1 >̂ 1 r 
E - JE.e-'^'dx-

JV'y »VT JV'y rV-̂  IV 

z , = x , - x , 

^-kA _^-M.] 

'UV-B 

1 -^2 

= 1 [ E i ^o.uv'^ 
V — V *' 

VuV-B^ ̂ Jv — dx = 
1 £, ^ , U y - B _ \ - T ] ^ y _ s X ^ _ ^ - 7 J u y - B X 2 

^ 2 -"-l 

Tj^_,= 0.4415^(000 86 
UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
citing Scully, Nt\A, Lean, DRS. Arch, hlydrobiol. Beih. 1994. 43,135. 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Great Blue Heron 

July 6, 2012 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (EBO) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (ESQ) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Spreadsheet-based Ecological Risk Assessment for the Fate of Mercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007 

Watershed Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
%with Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO 
Hgll 

MeHg 

Total Mercury Concentration in 
Contaminated Sediment, dryweight 

Known Mercury in Contaminated Soils 
Cs,HgO 
Cs,Hgll 

Cs,MeHg 

Required Hazard Index for Sensitive 
Indicator 

Value 
East 

647,500 
2.1% 
53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7.15 
29.39 
29.39 
19.9 

152.4 

16 
16 
0 

Eutrophic 

5.64E-06 
7.33E-08 

Units 

m2 

Notes 
0 

33.27 

m2 
m 
m 

yr 

m3/yr 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

2 
3 
4 

Kd_abio 
Hgll 
MeHg 

Kd_bio 
HgM 
MeHg 

Kd_DOC 
Hgll 
MeHg 

Epilimnion 

Epilimnion 

Hypolimnion 

1/.941.3/U " i ^ ^ ^ ^ ^ 

I ^ ^ ^ ^ B 
301,427 
310,000 

PCT ERROR 
^ ^ ^ ^ ^ 1 
CLEANUP 

MeHg Filteret 
HgT Filtered 
MeHg Unfiltei 
HgT Unfiltere 

9.50 
-51.71 
-64.28 
-46.85 

35.93 

5.64 
0.07332 

-38.33653462 
43.08721129 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 
MeHg porewater 
HgT porewater 

]HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

11.73 
3.14 
0.43 
15.31 

11.73 
66.10 
2.47 
80.30 

21.98 
116.08 
5.28 

143.34 

21.98 
551.86 

7.89 
581.74 

21.98 
99.56 
1.22 

122.77 

0.00 
33.22 

0.05107 
33.27 

0.40 
0.86 

0.93 
Pied-bill Grebe 

35.93 
^ 16.18 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

^ • ^ 7 5 2 5 

^ • • • J 
0.88225 

42.67625 

^ " 0 . 0 0 4 2 2 • 
^ 33.27 , 

Note: 8 

Absolute Error 

-11.73 
-3.14 
0.04 
-7.92 

-11.73 
-66.10 
-1.59 

-37.62 

-21.98 
-116.08 

-5.28 
-143.34 

-21.98 
-551.86 

-7.89 
-581.74 

-21.98 
-99.56 
-1.22 

-122.77 

0.00 
-33.22 
-0.05 
0.00 

-0.40 
-0.86 

Relative 
Error 

-100 
-100 

9.5013533 
-51.71183 

-100 
-100 

-64.28243 
-46.85323 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-91.73681 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.13 
0.03 
0.63 

0.47 
2.67 
0.18 
3.32 

0.53 
2.59 
0.23 
3.36 

0.53 
12.34 
0.35 
13.21 

0.53 
2.18 
0.05 
2.76 

0.00 
0.39 
0.00 
0.730 

0.029 
0.063 

0.07 
Pied-bill Grebe 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

12.65 
3.39 
0.47 
16.50 

12.65 
71.27 
2.66 
86.58 

23.73 
125.34 
5.69 

154.76 

23.73 
595.89 

8.50 
628.13 

23.734 
107.511 

1.316 
132.561 

0.00 
35.87 
0.06 
35.93 

0.43 
0.93 

i.oo 
Pied-bill Grebe 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Biotic Reduction 
Photo-Degradation {MeHg ~> HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

Notes 

Media 
Epilimnion 

Hypolimnion 
Sediment 

Epilimnion 
Hypolimnion 

Sediment 
Water Column 
Water Coiumn 
Water Coiumn 
Water Column 
Water Coiumn 
Water Column 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1 16E-07 
6.98E-07 

0.03 
0.002 
0.03 
28.25 
58.85 
1.44 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.16E-04 T 
ratio Sed 

Meth/demeth 
50.00% 

• • 
oer dav oer E/m2-dav ^ H 
oer dav per L/m2-dav ^ M 
per day per L/m2-day H 
per day per E/m2-day ^ ^ ^ H 
oer dav ^ ^ ^ ^ H 

Wildlife 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Human 
Man 
Woman 
Adult 
Child 

Hazard Quotient 
Contaminated Background 

u.4y 
0.00 
0.00 
0.00 
0.93 
0.00 

0.U4 

0.00 
0.00 
0.00 
0.07 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Target-Level 

^ ^ L I ^ ^ M 
0.00 
0.00 
0.00 
1.00 
0.00 

• 
1 0.00 • 

0.00 
0.00 1 
0.00 d 

0.00 1 

X 

HI 
0.93 
0.07 

y 
Sed_HgT 

33.27 
0.73 

m = 37.740 
b= -1.815 

Sed_HgT 35.925 

for HI = 1 

SedHgT vs HI of Most Sensitive Indictor 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Enor = Observed - Predicted 

Relative Error = 
Observed - Predi::ted 

Observed 
• 100% 

Site-Specific User Input 
Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrat ions In Fish and Wildl i fe and Hazard Quot ients 
Contaminated Uncontaminated ^ 

Scenano ^_ _,, , ^_.,, , Target 

Water Concentration [MeHg] 

Biota 

Sediment 
0.43 

Sediment 
0.03 0.467 ng/L 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Wildlife 

0.08 
0.07 
0.08 
0.40 
0.86 
0.47 
0.08 
0.08 

Body Weight 

[kg in wet 
weight] 

0.0075 

7.4 

0.85 

2.2 

0.34 

0.417 

0.15 

0.673 

50 

0.01 
0.01 
0.01 
0.03 
0.06 
0.03 
0.01 
0.01 

Ingestion Rate 

[kg wetweight/d] 

0.00377 

0.733 

0.1145 

0.509 

0.147 

0.168 

0.086 

0.1834 

0.80 

0.09 
0.08 
0.08 
0.43 
0.93 
0.50 
0.09 
0.08 

Drinking 
rate 

[L/d] 

0.0012 

0.62 

0.085 

0.1 

0.16 

0.03 

0.017 

0.045 

0.000 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Qutput spreadsheet 

, „ Cone • IngestionRate 
Potent ial Dose = 

Body Weight 

Wildlife Specific Paramete 

Percent of Diet 
from Trophic Level 
1 : Phytoplankton 

and Plants 

--

0% 

0% 

0% 

0% 

0% 

0% 

0% 

75% 

0% 

'ercent of Diet 
from Trophic 

Level 2 : 
Insects 

--

100% 

0% 

0% 

0% 

0% 

60% 

0% 

25% 

0% 

Total Dose = Y^%Diet̂ ^̂ ^̂ ^̂ ^̂ ^ •Potential Dosê  + [drinking rate•[Hg\^^^) 
Total Dose 

H Q = 
TRV or SfD 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

rs 

Percent of „ , , 
„ . ^ , Percent oi 
Diet from „ . , , 
^ , . Diet from 
Trophic 
Level 2 • ^ '°P'" '= J- J. 7 ' Level 3 : 

Crayfish or ^. , 
' Fish 

Frogs 

--

0% 0% 

15% 75% 

0% 0% 

0% 0% 

0% 0% 

20% 20% 

0% 0% 

0% 0% 

35% 17% 

Percent of „ , , 
„ . , , Percent of 
Diet from „ . , , 

Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^. , sources 
Fish 

--

0% 0% 

10% 0% 

0% 100% 

0% 100% 

0% 100% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 

65 

70 

45 

70 

0.0066 

0.0066 

0.0066 

0.0066 

0.059 

1.4 

1.4 

1.4 

0.9 

1.4 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 
0% 

0% 0% 

0% 0% 

0% 0% 

0% 0% 

0% 0% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential Potential Dose 
Dose from from Trophic 

Water Level 1 

ug Hg / kg wet 
["9̂ ^̂ 9̂] w4ht/d 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 17 

0 0 

Potential n ^ *• i n * i- i 
_ . .̂ , _ _ , Potential Potential 
Potential Dose Dose from „ , r, , 
, _ . . -r ,.• Dose from Dose from 
from Trophic Trophic -,- , . -,- , • 

Level 2: insects Level 2: y°P'?'^ ^rophic 
Crayfish "-evei 3 Level 4 

ug Hg/kg wet ug Hg/kg 9 9 9 
weight/d wet weight/d 

36 0 0 

0 1 29 

0 0 0 

0 0 0 

0 0 0 

18 6 32 

0 0 0 

5 0 0 

0 0 1 

ug Hg/kg wet 
weight/d 

0 

9 

0 

0 

0 

0 

0 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
36 

39 

0 

0 

0 

56 

0 

22 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

8 ^ ^ g ^ 

HQ (Total 
Dose / TRV) 

0.49 

0.52 

0.00 

0.00 

0.00 

0.93 

0.00 

0.36 

0.00 

RfD 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.01 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Animal 

Littte Brown Bat 
Otter 
l\/lint( 
Great Blue Heron 
Littte Blue Heron 
Pied-btll Grebe 
Kingfislier 
Wood Ducl< 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

f r om: Mercury Report to Congress, Volume VI, Section 3.3. Table 
and ci ted in : Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journal of Toxicology and Environmental Health, Part B. 2:325-255. 

TRV values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 (.74 L/d) and 11-19 (0.97 L/d). 
Percent Diet of Trophic Level 4 fish is assumed because tiie ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic level 4. 
Woman modeled as pregnant or child-bearing age 

TRV Toxicity Reference Value 
Methylmercury Bioaccumulation Factors 

Percentile of Distribution 
5th 25th 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 

1.67E+05 

1.80E+05 
9.14E+05 

1.99E+06 

1.08E+06 

1.87E+05 

75th 

9.20E+06 

95th 

1.40E+07 

BAF --

ug 

_kg_ 
ug 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.005 

0.003 

0.003 

0.001 

0.015 

0.002 

0.004 

0.002 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.22 

0.00 

conditions 

Potential 
Dose from 

Trophic Level 
2: 

Zooplankton 

ug Hg/kg wet 
weight/d 

2.64 

0.00 

0.00 

0.00 

0.00 

1.27 

0.00 

0.36 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 

from Trophic 
Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.08 

0.00 

0.00 

0.00 

0.46 

0.00 

0.00 

0.03 

Potential 

Dose from 
Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.14 

0.00 

0.00 

0.00 

2.32 

0.00 

0.00 

0.08 

Potential 

Dose from 
Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

0.62 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.48 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
3 

3 

0 

0 

0 

4 

0 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

~ 

0.04 

0.04 

0.00 

0.00 

0.00 

0.07 

0.00 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.075 

0.039 

0.047 

0.021 

0.220 

0.034 

0.053 

0.031 

0.000 

Potential 
Potential Dose from 

Dose from Trophic 
Trophic Level 2: 
Level 1 Zooplankt 

on 

ug Hg / kg ug Hg/kg 
wet wet 

weight / d weight/d 
0.00 39.19 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 18.85 

0.00 0.00 

18.03 5.31 

0.00 0.00 

Potential 
Dose from 

Trophic 
Level 2: 
Benthos 

ug Hg/kg 
wet 

weight/d 
0.00 

1.25 

0.00 

0.00 

0.00 

6.77 

0.00 

0.00 

0.47 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 
0.00 

31.70 

0.00 

0.00 

0.00 

34.38 

0.00 

0.00 

1.16 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

9.20 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.12 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
39 

42 

0 

0 

0 

60 

0 

23 

9 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

-

0.52 

0.56 

0.00 

0.00 

0.00 

1.00 

0.00 

0.39 

0.00 

RfD 1 
0.008 

0.010 

0.009 

0.009 

0.009 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ * 
Symbol 
Aw 
z_1 
z_2 
Vw_1 
Vw_2 

e 
Qin 
Qout 
Cin_HgO 
Cin_Hgll 
Cin_MeHg 
P 
E 
D0C_1 
D0C_2 
DOC_Sed 
TOC_Sed 
Trophic Level 

pH 1 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

1 

1 1 
• 
1 1 
1 

Value 
4.63E+05 
1.40E+00 
1.00E-01 
6.49E+05 
4.63E+04 

0 
6.8DE+06 
6.80E+06 

0 
0.00000564 
7.332E-08 

152.4 
100 
16 J 
16 1 
10 

7.76 

f s 

7.15 
7.15 
7.15 J 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently 
Link 
Link 

currently 
currently 

Comp 

Link 
Link 
Link 

used 

used 
used 

Q = 
V 
0 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Con1_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_con1_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,Hg0 soil runoff rate constant, HgO 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,Hg0 soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastern or Western 

Flag for Part of Cour Eastern (1) or Western (2) 

u avg wind speed 10 m above water surface 

R_lmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 
R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

Value 
647,500 

2% 
53% 
13% 
16% 
16% 

13,598 
345,118 
86,118 

h 101,010 
B 101,658 

0.1 
0.001 
0.001 
0.001 
0.0005 

0 
0 
0 

1.129080624 
0.004128952 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 

m/s 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Water Body Characteristics 
Symbol 
T_1,C 
T_1,C 
T_1,K 
T_2,K 
T_a 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
r| UV-B layer 1 
n UV-B layer 2 

Notes 

Parameter Equation 
Water body temperature. Layer 1, Celsius 
Water body temperature, Layer 2, Celsius 
Water body temperature, Layer 1, Kelvin 
Water body temperature, Layer 2, Keivin 
air temperature, C 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflec E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 
Celsius 

E/m 2-day 

~ 
~ 
-

:/m 2-day 

perm 
perm 
perm 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1.2 
3 

D^tro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 per m 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. Hydrobiol. ee/h. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m 2/d ay for clear skies 

5 Assuming average cloud reduction facator of 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light* reduction factor'(100%-surf ace reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15.887 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
L/kg 

0 
17,941,378 

, 2,581,565 

Kd_DOC 
L/kg 

0 
301,427 
,310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

/ ) „ . = 
1.9 cm 

a , I MW 2/3 
sec 

- 5 22x10"^ c m ' 

' ' ' ~ MW^^' sec 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
Ukg 

200,000 

500,000 

1,000 

this table does not all correspond to EPA Report to Congress - check! 

NTG added these 11/1/19 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.23 
7943282.3 

79432.823 
1584893.2 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_blo 
from 

Kd_suspen 
ded X max 
multiplier 

15.886.565i 

12,679,146 
630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Pied-Billed Grebe 

July 6, 2012 

Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
C_HgO_pore 
C_Hgll_pnr6 
C_MeHg_pore 

C_HgT_1_filteie(i 
C_HgT_2_filteieci 
C_HgT_Seci_filterecl 

C_HgO_1_T 
C_HglL1_T" 
C_MeHg_1_T 
C_HgO_2_T 
C_hi9ll_2_T 
C_MeHg_2_T 
C_HgO_sed, bulk 
C_Hgll_1_sed, bulk 
C_MeHg_1_sed. bulk 

CHgOsed, wel 
C_H9ll_1_sed, VLB) 
C_MeHgJ_5ed, wel 
C_HgT_se(i,wet 

CHgOsed, dry weight 
C_Hgll_1_sed. dry w e i ^ 
C_MeHg_1_sed, dry weighl 

Equalion 

C HgT 1 
C HgT 2 
C_MgT_Sed,dryw( 

Layer 1 
Layer 2 
Sedimerls 

Q' 
Qin 
Ooiit 
Aw 
E 
V 1 
V 2 
z1 
z2 

f aq_HgO w 1 
f aq_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

j%Me MeHg_TIH9 T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Suiface Asea of the Water Sody 
Exchange rale 
Vcrfume ot Layer 1 
Vcrfume ot Layer 2 
dep^ of first water layer 
depth of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fraction of Hgll jn 
aqueous phase fraction of MeHg 
aqueous fdtase traclion of HgD in 
aqueous fdtase traclion of Hgll in 
aqueous f^tase traction of MeHg 

DOC complexed fraction ot HgO 
DOC complexed fraction ot Hgll 
DOC complexed fraction ot MeH 
DOC complexed fraction ot HgO 
DOC complexed fraction ot Hgll 
DOC complexed fraction ot MeH 

water ct^umn 
water column 

layer 1 
layer 1 

n water column, layer 1 
water column 
water colixnn 

layer 2 
layer 2 

n water column, layer 2 

n water colum 
n water colum 
in water colun 

n water colum 
n water coJum 
in water colun 

, iayer 1 
, layer 1 
n, layer 1 
, layer 2 
, layer 2 
n, layer 2 

Units 
g'm3 
g'm3 
g'm3 
g lm3 
g 'm3 
g 'm3 
g lm3 
g lm3 
g lm3 

g lm2 
g ln i2 
g 'm3 

gln\Z 
g 'm3 
gln\3 
gln\3 
gln\3 
gln\3 
gln\3 
glm3 
glm3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

K.t«leHg 
5.40% 
2.61% 
0.27% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 
m3 
m3 

Value 
4.71 E-07 
1.27E-07 
3.15E-0e 
5.32E-07 
2.59E-06 
2.31 E-07 
5.3^-07 
2.ieE-06 
4.76E-08 

6.3(E-07 
3.36E-06 
2.76E-06 

4.71 E-07 
2.67E-06 
1.79E-07 
5.32E-07 
1.2^-05 
3.4K-07 
4.42E-07 
3.2^-01 
8.97E-04 

3.45E-13 
3.93E-07 
6.65E-14 
3.93E-07 

9.80E-13 
7.28E-07 
1.9K-09 

3.32E-06 
1.32E-05 
7.30E-07 

%Hgll 
eo.41% 
93.36% 
99.73% 

5,853,941 
6,796,715 
6,796,715 
463,365 

9 
64e,711 
46,337 

140 
O.!0 

1.000 
0.008 
0 029 
1000 
0 036 
0112 

0 000 
0 039 
0146 
0 000 
0174 
0 557 

Cone, in 
ng/L: 

0 47 
0 13 
0 03 
0.53 
2 59 
0 23 
0 53 
2 18 
0 05 

0 63 
3 36 
2 76 

0 47 
2 67 
0 18 
0 53 
12.34 
0.35 

0 
328,097 

897 

0.000 
0.393 
0.000 
0.393 

0 0000 
0 7283 
0 0020 

3.321 
13 213 
0.730 

%HgO 
1419% 
4.03% 
0.00% 

Q' = 
E,-, Ay 

0 . 5 - ( z , - F Z 2 ) Bulk excbarge flow |L3/T1 

Equations for Total Mercury Concentrations of given species (i.e., total HgO: sort)ed + dissolved) 

" ' ^ f O . l 

dt 
-=iTjf^+&Q,if^+hw-^Jc;,ia+K„-f;+H*„r.,,.-K,k«,ff^+[-fi,.r-9'-

" dt --^Mu^Q,f,^A^^^J^-CH^AH>..t^-K\ci.EA 

dt 
--LjM.Hi^QA^>Hs^^^..,i-'^^-Cl,iA-Q'^.rQ-H.i'^.RiK-'^^'i..>^^^^^ 

-+(v.+v,)-r;^,.^ 

yf-^=AHM<^A\ ..>)i-vJ[<m^V&-'''^>ii-y^--^'^''rK-''\Ad:tmiii^--''^Bdi;'^^^^ <: 

• = + h s , . , f t . 2 • K ] - CffgUl + [ - Q ' - ^ l ' j , „ , r t 2 • K - ^ " ^ . r • K - ^>^>l,.,=r.^ ' K " '̂sA ' / r f « M ^ f ' A , " '̂sB ' /b .^^eHg' A , ' K ^ ' f^qM^H^' ^ M , 

dCS. 
^h — 7 7 - - I ' ^ ^ A ' S E O + V ^ • /a"™Hs« + ^.J • / J ^ E O )" A . . ]• ^ H -{^„+\)-f::L,-K-i^K.^^-y« c?i+K,-fJ-c^ 

^]lrlA\^"i!K!t>\'iei\ '^MiH 

dC" 
'- = [•ff^.XliLfl, + iy,A • f ' i L . H s + VJi • fi'oM,Hs}-A.\ Cu,Hs + [^^».,i ' K d } -•S™-

Jaq,Mills 

I '^- ] 
-(v.+vj./,:i,«,-A. -(^.,„„.+i6„j-r„, 

Q' = 
E „ A,-

0 . 5 - ( z 3 + z , ) 
E^ = 0.0142-Z'^^ -365d/yr n* ie reZ is meantotal dept t i ( i .e . ,z l + z 2 ) 

from Moft inier(1941), cited in Schnoor, 1996, pg. 57. 
for rivers, tti iswrll be different (see Sctinoor) 

Mat r ix A 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-4.60E*Oe 
3.60E+fl8 
0 OOE+00 

5.B59E+06 
O.OOOE+OO 
O.OOOE+OO 
O.OOE+€0 
O.OOE+00 
O.OOE+OO 

C Hqll 1 T 
2 

7.96E+07 
-1.14E+(I8 
2.25E-01 

0 OOOE+OO 
2,741 E*07 
0 OOOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4.22E+06 
1.31 E-01 

-1.93E+07 
0 OOOE+00 
0OOOE+00 
8.134E+<I6 
OOOE+OO 
OOOE+OO 
OOOE+OO 

C HqO 2 T 
4 

5.86E+06 
OOOE+OO 
OOOE+OO 
-3.05E-O7 
2.44E*07 
OOOE+OO 
2,59E+05 
OOOE+OO 
OOOE+OO 

C Hqll 2 T 
5 

OOOE+00 
5.e6E+(l6 
0 OOE+00 
1.0BE+<I6 
-1.47E+(I8 
4.14E-01 
O.OOE+OO 
1.40E+<I8 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
5.B6E+06 
3.81 E+04 
4.14E-01 

-1.79 E+07 
O.OOE+00 
O.OOE+00 
1.20 E+07 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
3.12E+05 
OOOE+OO 
OOOE+OO 
-3.12 E+05 
OOOE+OO 
OOOE+OO 

C Kql l 1 sed 
S 

O.OOE+00 
OOOE+00 
OOOE+00 
OOOE+00 
5.25E+(I3 
OOOE+00 
OOOE+00 
-5.25E+(I3 
1.77E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
OOOE+00 
OOOE+00 
O.OOE+OO 
5.26E+<I3 
O.OOE+00 
3.54E+(iO 
-5.26E+(I3 

Mat r ix 
b 

-4.89 E-01 
-6.18E+01 
-1.43E+O0 
OOOE+00 
OOOE+00 
OOOE+00 
OOOE+00 
0 OOE+00 
0 OOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solutiofi 

4 712E-07 
2 670E-06 
1.792E-07 
5 321 E-07 
1.234E-05 
3.452E-07 
4.417E-07 
3 231 E-01 
8 968E-04 

Inverted f^^rix 

-e.13E-09 
-3.39 E-08 
-6.58 E-10 
-7.220E-09 
-1.581 E-07 
-2.166E-09 
-5.99 E-09 
-4.20 E-03 
-6.35E-06 

-7.48 E-09 
-4.26E-08 
-8.19E-10 
-8.479E-09 
-1.968E-07 
-2.697E-09 
-7.04E-09 
-5.23E-03 
-7.91 E-06 

-3.1 OE-09 
-1,30E-08 
-8.94E-08 
-2.945E-09 
-6.130E-08 
-1.236E-07 
-2.44E-09 
-1,63E-03 
-2.82E-04 

7.60E-09 
4.05E-08 
1.33E-09 
4.60E-08 
3.19E-07 
4.3BE-09 
3.82E-08 
8.49E-03 
1.2BE-05 

-7.47 E-09 
-4.21 E-08 
-1.49 E-09 
-1.42 E-08 
-3.58 E-07 
-4.91 E-09 
-1.18 E-08 
-9.52 E-03 
-1.44E-05 

-3.13E-09 
-1.32E-08 
-8.87E-08 
-3.24E-09 
-6.34E-08 
-2.92E-07 
-2,69E-09 
-1.69E-03 
-6.66E-04 

7.60E-09 
4.05E-08 
1.33E-09 
4.60E-08 
3.19E-07 
4.38E-09 
3.24E-06 
8.49E-03 
1.2BE-05 

-7.47 E-09 
-4.21 E-08 
-1.52E-09 
-1.42E-08 
-3.58E-07 
-5.00 E-09 
-1.18E-08 
-9.71 E-03 
-1.47 E-05 

-3.14E-09 
-1,32E-fle 
-8,86E-08 
-3.25E-09 
-6.36E-08 
-2.92E-07 
-2.69E-09 
-1,69E-03 
-8.55E-04 

t * / A 

4.71217E-07 
2.67016E-06 
1.79194E-07 
5.3214E-07 

123359E-05 
3.45194E-07 
4.41677E-07 
0.328097232 
0.000896776 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

t_aLHO_HgO_w_1 
t_abio_Hgl]_w_1 
t_abio_MeHg_w_1 
t_abio_HgO_w_2 
t_alHO_Hgl]_w_2 
t_abjo_MeHg_w_2 

K>_HgO_w_1 
K>_Hgll_wJ 
K>_MeHg_w_l 
fl_HgO_w_2 
fl_Hgll_w_2 
to_MeHg_w_2 

t_phyto_HgO_w_1 
t_pliyIo_Hgll_w_1 
t_phyto_MeHg_w_l 

t_phyto_HgO_w_2 

t_phyto_Hgll_w_2 
t_phyto_MeHg_w_2 

f_org_HgO_w_l 
f_org_Hgll_w_1 
f_org_MeHg_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

t_aq_HgO_sed 
t_aq_Hgll_sed 
t_aq_MeHg_sed 

t_sed_HgO_sed 
t_sed_Hgll_sed 
t_sed_MeHg_sed 

L_T,HgO 
L_T,Hg]l 
L_T,HeHg 

Rate Constants 
kw_v,HgO 
kw_v,Hgll 
kw_v,MeHg 
kwox id l 
kw_oxid_2 
k w r e d l 
kw_red_2 
kwmeth l 
kw_meth_2 
kwdemelhl 
kw_demelh_2 
kw_photodegrad_1 

kw_mer 
kboxid 
kb_red 
kbmethy 

kb_denielh 
kb mer 

vbur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 

E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 

dlOB 
e sed 
z_sed 
V sed 

abiotc particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotc particulate pha 
abiotc particulate pha 

2 traction ot HgO in water column, layer 1 
2 traction ot Hgll in water column, layer 1 
? Eraction ot MeHg in water column, fayer J 
j t r ac t i ono t HgO in water column, layer 2 
jE rac tono t Hgll in water column, layer 2 
3tract ionot MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phyloplanklon particulate pha 
phyloplanklon particulate pha 
phyloplanklon particulate pha 
phyloplanklon particulate pha 
phyloplanklon particulate pha 
phyloplanklon particulate pha 

3t ract ionot HgO in water column, layer 1 
5 Eractiffi ot Hglf in water column, layer 1 
s fraction ot MeHg in water col i^nn, layer 1 
? fraction ot HgO in water column, layer 2 

?fl"actionot Hgll in water column, !aye"2 
3 ft"action ot MeHg in wata" column, layer 2 

3 Eraction ot HgO in water column, layer 1 
^Eractonot Hgll in water column, layer 1 
3 Eraction ot MeHg in water col ivnn, layer 1 
? traction ot HgO in water column, layer 2 
2ft"actionot Hgll in waier column, layer 2 
3 traction ot MeHg in water column, layer 2 

organic particulate phase traction of HgO in water column, layer 1 
organic particulate phase traction of Hg[j in water column, layer 1 
organic particulate phase fracbon of MeHg in water column, layer 1 
organic partculate phase traclion of HgO in water column, layer 2 
organic particulate phase traclion of Hgll in water c o l i m n , layer 2 
organic particulate phase traclion of M ^ g in water column, layer 2 

aqueous phase traction of HgO in sediments 
aqueous phase traction of Hgll in sediments 
aqueous phase traction of MeHg in sediments 

particulate phase fraclion ot HgO in sediments 
particulate phasefract ionof Hgll in sediments 
particulate phase fraclion ot MeHg insedimerats 

Total Load, HgO 
Total Load, Hgll 
T o t d Load, MeHg 

water co umn volatilization loss rale constant, HgO 
water CO umn volatilization loss rale constani, Hgll 
water co i m n volatilization loss rale constant, MeHg 
water co umn oxidalion rate constani 
water co i^nn oxidalion rate constani 
water co umn reduction rale constant, layer 2 
water co umn reduction rate constant, layer 2 
water co umn methylation rate conslant, fayer 1 
water co umn m e ^ l a t i o t rate conslant, [ayer 2 
water co umn demelhylation rale constant, layer 1 
water co umn demelhylation rale constant, layer 2 
water co umn pholoreduction rate for layer 1 
w a t a CO umn pholoreduction rate for layer 2 
water CO umn mef deavage demethylation rate conslant 
benthic oxidalion rate constani 
benthic reduction rale constant 
benthic methylation rate conslant 
benlhic demethylation rale conslant 
benthic mer deavage demethylalion rate constant 

abiotic settling velocity 
biotic settling velocity 
resu^>ension ve loc i ^ 
phyloplanklon mortality rate 
mineralization rate 
burial rale 

pore water diffusive voliFne, HgO 
pore water diffusive vol ivne, Hgll 
pore water diffusive volume, MeHg 
porewater diffusion coefficient,HgO 
porewater diffusion coefficient, Hgll 
porewater diffusion coefficient, MeHg 
Sediment Particle Dais i ty 
sediment porosity 
sediment layer,char minng length 
Volume ot SedimenI 

TSS_1 
TSS+2 

Effective Partition Coefficients for each Hg species and layer 
K_eEt_HgO_1 Effective K for HgO in layer 1 
K_eEt_Hgll_1 Effective K for Hgll in layer 1 
K_eft_MeHg_1 Effective K for MeHg in [ayer 2 
K_eEf_HgO_2 Effective K for HgO in tayer 2 
K_eEf_Hgll_2 EffectiveKEorHgll inlayer2 
K_eEf_MeHg_2 Effective K for fWeHg in tayer 2 

9 ^ 

peryr 

peryr 
peryr 
peryr 

peryr 
peryr 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

m/yr 

m/yr 
m/yr 
peryr 

peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/Bec 
m2/Bec 
m2/Bec 
g/cm3 

cm3/cm3 
m 

m3 

mgn_ 
mg/L 

Ukg 
Ukg 
Ukg 
Ukg 
Ukg 
Ukg 

0 000 
0 008 
0 000 
0 000 
0 052 
0 000 

0 000 
0 091 
0 381 
0 000 
0.000 
0.000 

0 000 
0 732 
0 381 
0 000 
0 000 
0 000 

0.000 
0121 
0 063 
0 000 
0 738 
0 330 

I.OOE+OO 
5.5^-06 
4.40E-05 

O.OOE+OO 
I.OOE+OO 
I.OOE+OO 

4.B9E-01 
2.35E+01 
9.36E-01 

134 70 

000 
022 

554 95 
525 60 
122.63 
23 27 
0.00 
0.00 
0.00 
0.00 
6.51 
0.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

4,792 63 

73 
0 003700005 

10.95 
0.01 

0 007620015 

2.59E+05 
2.59E+05 
2.47E+05 
6.41E-tO 
6.41E-10 
6.11 E-10 
2.65E+00 

0.83 
0 030 

13900 95 

8.46 
1.34 

O.OOE+00 
2 37E+06 
5.54E+05 
O.OOE+00 
2 81 E+06 
3.69Et05 

Conversion t w Sediment Concentrations 
Model Calculates as g Hg per cubic meter (water or sediment particfes) 

C j v 
g sed Ppa^iX^-^«d) 

' 1 

g sed 

cm sed 

' g H g ' 

m' bulk 

m^ bidk m 

C ^ 
\ g H g 

g sed P ^ 

C^" 

J^„Mp,,r^,J} -e.J _ g water 

cm^ water 

m' water 

III' bulk 

" g H g ' 
in' bulk 

10 ' ' ' ' " ' 
m' 

+-
g sed 

cm' sed 

m' water 

m' bulk 
1 0 ' ^ 1 

- S ' C' -1-5-', „ C \ „ +S^ C 

' i L , . ' i S ' + s > - ^ s > 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Pied-Billed Grebe 

July 6, 2012 

Water Body Mercury Concentrations 
Syinbol Parameter 
C HqO I Aq 
C Hqll i Aq 
C_MeHg_1_Aq 
C HqO 2 Ag 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HqO pore 
C Hqll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HqT_2_filtered 
C HqT Sed filtered 

C_HqO_1_T 
C Hqll 1 T 
C MeHg 1 T 
C_HqO_2_T 
C Hqll 2 T 
C MeHg 2 T 
C_HqO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g J s e d , wet 
C HqT sed.wet 

C HqO_sed, dry weight 
C Hqll 1 sed, dry weight 
C MeHg 1 sed, dryweight 

C HqT 1 
C HqT 2 
C_HqT_Sed 

Equatio 

Layer 1 
Layer 2 
Sediments 

Q' 
Qin 
Qout 

V 1 

V 2 
z l 
7.2 

f aq HqO w 1 
f_ail_Hgll_w_1 
f aq MeHq w 1 
! aq HgO w 2 
Laq_Hgll_«_2 
f aq MeHq w 2 

f_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hgll w 1 
f_DOC_Hgl[_w_2 
f DOC MeHq w 
f DOC MeHq w 

f abio HqO w 1 
f abio Hgll w 1 
f_abio_MeHg_w_1 
f abio HqO w 2 
f abio Hgll w 2 
f_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulh Exchanqe Flow 
Inflow 
Oytflnw 
Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 Aw'z_1 
Volume of Layer 2 Aw'z 2 
depth of first water layer 
depth of second water layer 

aqueoLis phase fraction of HqO in water column, layer 1 
aqueoLis phase fraction of Hqll in water column, iayer 1 
aqueoLis phase fraction of MeHq in water column, layer 1 
aqueoiis phase fraction of HqO in water column, layer 2 
aqueoLS phase fraction of Hgll in water column, layer 2 
aqueolis phase fraction of MeHq m water column, layer 2 

DOC complexed fraction of HgO m water column, layer 1 
DOC complexed traction of Hqll in water column, layer 1 
DOC complexed fraction of MeHq in water column, layer 1 
DOC complexed traction of HgO in water column, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHq in water column, layer 2 

abiot c particulate phase fracbon of HqO in water column, layer 1 
abiotc particulate phase fracbon of Hgll in water column, layer 1 
abiotc particulate phase fracbon of MeHg in water column, layer 1 
abiot c particulate phtase fraction of HqO in water column, layer 2 
abiot c particulate phtase fraction of Hqll in water column, layer 2 
abiotc particulate phtase fraction of MeHg in water column, layer 2 

Units 
q/m3 
q/m3 
g/m3 
qftn3 
qftn3 
gftn3 
qrm3 
gftnS 
gftn3 

Hftn3 
gftnS 
gfmS 

g/m3 
nfm3 
q/rnS 
g/m3 
c|/m3 
q/m3 
g/m3 
qfm3 
gfm3 

g'g 
g'g 

r^ 

^ 
g'g 
g'g 

nftn3 
nftn3 
g/3 

%MeHq 
3.08% 
1.36% 
0.15% 

HiB/yr 
Hia/yr 
m3^r 
m2 

m2'yr 
m3 
m3 

1.17E-05 
3.14E-06 
4.34E-07 
2.20E-05 
1.16E-04 
5.2BE-06 
2.20E-05 
936E-05 
1.22E-0S 

1i3E-05 
1J13E-04 

1.23E-04 

1.17E-05 
6£1E-05 
2.47E-06, 
2.2DE-05 
5 i2E-M 
7,89E-06 
1.B2E-05 
1.50E+01 
2.30E^12 

6.89E-12 
1.17E-05 
2.75E-08 
1.17E-05 

4.0SE-11 
3.32E-05 
5.11 E-OB 

B-03E-05 
5.B2E-04 
3J3E-05 

%Hqll 
82.31% 
94.86% 
99.85% 

5,858,941 
6,796,715 
6,796,715 
463.365 

9 
648.711 
46337 

1.40 
D.in 

100 00000% 
0.31571% 
2.94813% 

100 00000% 
3.61221% 
11.23203% 

0.00000% 
3.93402% 
14.62272% 
0.00000% 
17.42109% 
55.71087% 

0.00000% 
0.78562% 
0.00628% 
0.00000% 
5.16164% 
0.03550% 

Cone, in ng/L: ug/g 
11.73 
3.14 
0 43 

2i.98 
116.03 
5 28 

21.98 
99.56 
122 

15 31 
143.34 
122.77 

1173 
6610 
2 47 

21.98 
551.86 
7 89 
13 25 

14965109.78 
23006.97 

0.000 
11687 
0.028 
11714 

0 00 
33.22 
0 05 

80 30 
581.74 
33.27 

%HqO 
14.61% 
3 78% 
0.00% 

Q ' = 
E^.Ar 

0 . 5 - ( z , + Z 3 ) 
0 ' Bull( exchange tlow |L3/T| 

Equations to rTo ta lMerc ivyConcen l ra t iDnBot given species (i.e., total HgD: sorbed-i- dissolved) 

^ . ^ = h»^^QJ .̂M^M..yy}\-C\u.̂ W r̂-̂ ^^^^^^^ 

da 
\ - ^ = Kn,t^Qtf..u,,Mj.\Cl^^M...^-'^}^Cl^^^^^^ 

dt 

" dt 
- -kM,Hs+QiA.M,EA^K. i a -K\CHsI lA-Qo . rQ ' - l i ^HMeBsK- l i ^ , . e ( t -K-k \ , , -V . -k^^^^^^ 

'̂ o^^;-v..r/;4*-A--i'=r/i';L-A-j?..7;iJ-'̂ *2+9'-f^rf,i+ 
/:: 

-+(v.+n)-/;,ir4 

K'^=ik^i.,K]<,A :K]<.H,+\r3-l^ .̂̂ -K-l< .̂,-K-^sAf: .̂M,,iA- .̂BP:^^^^^^ ^ . ^ ' ^ k A y . ) - f : : k n ^ 

d<ZcB = A'=^.mK](^,,,iA-ff-kw,,„,^-V^.-ky^„-V^.-kw^,,^,,,-V^-v,^-f;:if^,„^A,-^,^-/^^^^^^^ 4fJeHg'^ \''"ag.UeBi 

dc:i 
WcwJaqJItt} + Vi i ' JabmHst "'" ^'i5 ' JbH^eO } ' A . [ ^Hjl -vj-x: •A . , -kb . C+[^^™4-fJ-<i/+K,-fw]-c: 

dcj: 
f;^'=kx,k«+(^'--/^"U//+^^B-/:ijAl-c;,,,+N„.,-F^^ -R \-{y,Av,)-f::Lu-A-H,.+kU-y. CH'JAH, 

v__^^=h i r r + k,-/J'^ m... -(v„+vj-/^ 

Q' = 
E,,A,. 

0.5.(r,-FzJ 
E^ = 0.0142-Z'^" -365 d /yr whHE Z J S mean to ta l depth [i.e., z l + z 2 ) 

f rom Mortimer, cited in Schnoor, 1996, pg. 57. 
tor rivers, this will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C H q l 2 T 
C MeHq 2 T 
C KgO s e d 

C H q l 1 s e d 
C MeHg 1 s e d 

A*x=b 

C HqO 1 T 
1 

-4.60 E*08 

3.60 E*oa 
0 OOE+00 
5.859E+fl6 

0 OOOE+00 
0 OOOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C Hgl l 1 T 
2 

7.96E+07 

-1.14E+0e 
2.25 E-01 

O.OOOE+00 

2.741 E+07 
O.OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

4.22E+06 

1.31E-01 
-1.93E+07 
0 OOOE+00 

0 OOOE+00 
8.134E+06 
O.OOE+OO 

O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

5.86E+06 

O.OOE+00 
O.OOE+00 
-3.05E+07 

2.44E+07 
0 OOE+00 
2.59 E+0 5 

0 OOEfOO 
0 OOE+00 

C Hql l 2 T 
5 

O.OOE+00 

5.86E+06 
0 OOE+00 
1.08 E+06 

-1.47E+0e 
4.14E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+OO 

O.OOE+OO 
5.86E+06 
3.81 E+04 

4.14E-01 
-1.79E+07 
O.OOE+OO 

O.OOE+OO 
1.20E+O7 

: HqO 1 se. 
7 

0 OOEfOO 

0 OOE+00 
0 OOE+00 
3.12E+05 

0 OOE+00 
0 OOE+00 
-3.12E+05 

I.OOE+OO 
0 OOE+00 

C Hql l 1 se 
8 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

5.25 E+03 
0 OOE+00 
0 OOE+00 

1.00E*00 
1.77E*00 

C T sed 

C MeHq 1 sed 
9 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+00 
5.26E+03 
O.OOE+00 

I.OOE+OO 
-5.26 E+03 

14.938135 

Mat r ix 
b 

-4.89 E-01 

-6,18 E+01 
-1.43 E+OO 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1.50 E+01 
0 OOE+00 

q/m3 

C HgO 1 T 

C Hq l l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hq l l 1 s e d 
C MeHq 1 sed 

So lu t i on 
Mat fb i 

1.173E-05 

6.610E-05 
2.470E-06 
2.198E-05 

5.519E-04 
7.8a8E-06 
1.825E-05 

1 497E+01 
2.301 E-02 

hver ted Matrix 

-4.89 E-09 

-1.56 E-08 
-2.89 E-16 
-1.059E-09 

-3.102E-09 
-3.520E-16 
-8.79 E-10 

8.80 E-10 
-5.06 E-13 

-3.46E-09 

-1.99E-0e 
-4.35E-16 

-8.080 E-10 

-3.862E-09 
-6.689 E-16 
-6.71 E-10 

6.72E-10 
-1.30E-12 

-1.63E-09 

-4.69 E-09 
-8.91 E-08 

-1.459 E-10 

9.097E-09 
-1.226 E-07 
-1.21E-10 

2.79E-04 
-2.79 E-04 

-1.07E-09 

-3.70 E-09 
4.05 E-15 
-3.35E-08 

-6.26E-09 
1.35E-14 
-2.78 E-08 

2.78 E-08 
4.00 E-11 

-1.46E-10 

-8.24E-10 
-2.37E-16 
-2.79E-10 

-7.02E-09 
-7.49E-16 
-2.32E-10 

2,33E-10 
-1.63E-12 

-1.33 E-09 

-3.01 E-09 
-8.83 E-08 
2.04E-10 

2.32E-0e 
-2.91 E-07 
1.69E-10 

6.62E-04 
-6.62 E-04 

-1.06E-09 

-3.68 E-09 
5.04E-13 
-3.35E-08 

-6.15E-09 
1.66 E-12 
-3.23 E-06 

3.23 E-D6 
4.87 E-09 

7.68 E-07 

4.33E 
1.56E 
1.46E 

3.68E 
5.15E 
1.21E 

9.98E 
1,51E 

06 
11/ 
116 
05 
11/ 
116 
01 
03 

-1.18 E-09 

-2.18 E-09 
-8.82 E-08 
4.82E-10 

3.02E-08 
-2.91 E-07 
4.00E-10 

8.52E-04 
-8.52 E-04 

>F*/A 

1 17 E-05 

6.61 E-05 
2 47E-06 

2.2E-05 

0 000552 
7.89E-06 
1.82 E-05 

14.96511 
0.023007 

' -Jo ' 
g H g 
g sed 

^b„tk 

P p ^ ^ d e \ ^ - & , i d ) g sed 
crn̂  sed 

' g H g ' 
m' bulk 

ny- bulk m 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

zoo HqO w 1 
zoo_Hqll_w_1 
zoo MeHq w 1 
zoo HqO w 2 
zoo_Hqll_w_2 
zoo MeHq w 2 

phy toHgOwl 
phyto Hqll w 1 
phyto MeHq w 
phytoHgO w 2 
phyto Hqll w 2 
phyto MeHg w 

org HgO w 1 
org Hgll w 1 
org_MeHg w_1 
org HgO w 2 
org Hgll w 2 
org_MeHq _w 2 

'_aq_HgO_ sed 
aq Hqll sed 
aq MeHq sed 

sed HgO sed 
sed HgU sed 

'_sed_MeHg_sed 

L T,HgO 
L_T,HglI 
L TMeHg 

Rate Constants 
kw v,HgO 
kw v,HgH 
kw_v,MeHg 
kw oxid 1 
kw oxid 2 
kw_red_1 
kw red 2 
kw meth 1 
kw_meth_2 
kw demeth 1 
kw demeth 2 
kw_phiotodegrad_ 1 
kw phiotodeqrad 2 
kw mer 
kb_oxid 
kb red 
kb methy 
kb demeth 
kb mer 

zooplankton particu 
zooplankton parti 
zooplankton paiticui 
zooplankton paiticui 
zooplankton parti 
zooplankton paiticui 

ilate pha 
ilate pha 
ilate pha 
ilate pha 
ilate pha 
ilate pha 

1 of HqO in water column, layer 1 
1 of Hgll in water column, layer 1 
1 of MeHg in water column, layer 1 
1 of HqO in water cokinn. layer 2 
1 of Hqll in water column, layer 2 
1 of MeHq in water column, layer 2 

[^lytoplankton particulate phiase fraction of HgO in water column, layer 1 
phtytoplankton particulate phase fraction of Hgll in water column, layer 1 
phtytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hqll in water column, layer 2 
phytoplankton particulate phase fraction of MeHq in water column, layer 2 

organic particulate [ ^ s e fraction of HgO in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate [ ^ s e fraction of MeHg in water column, layer 1 
organic particulate phase fracbon of HqO in water column, layer 2 
organic particulate phase fracbon of Hqll in water column, layer 2 
organic particulate phase fracbon of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 
aqueous phase fraction of MeHq in sediments 

particulate phase fractnn of HqO in sedments 
particulate phase fractkin of Hqll h sediments 
particulate phase fractkin of MeHg in sedvnents 

Total Load, HqO 
Total Load, Hqll 
Total Load, MeHq 

r column volatilization loss rate conslant, HqO 
r column volatilizatkin loss rate conslant, Hqll 
r column volatilizatkin loss rate conslant, MeHg 
r column oxidation rate conslant 
r column oxidation rate conslant 
r column reduction rate constani, layer 2 
r column reducbon rate constant, layer 2 
r column methylabon rate constant, layer 1 
r column methylation rate constant, layer 2 
r cdumn demeth^atkin rate constant, layer 1 
r cdumn demeth^atkin rate constant, layer 2 
r cdumn photored uctkin rate for layer 1 
r column photored uctkin rate for layer 2 
r column mer cleavaqe demethylation rate constant 

benthic oxktation rate constant 
benthic reductkin rate constant 
benthic methylatkin rate constant 
benthic demethylation rate constant 
benthic mer cleavage demethylalion rale constant 

qfyr 
alp 
qfyr 

peryr 
pervr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 00000% 
9.14633% 
38.05394% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
73.17463% 
38.05394% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
12.14319% 
6.31498% 
0.00000% 
73.80506% 
33.02160% 

100 00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99.99560% 

4.89E-01 
2.35E+01 
9.36E-01 

134.70 
OOD 
022 

554.95 
525.60 
122.63 
23 27 
O.DD 
O.DD 
ODD 
ODD 
6.51 
0.82 
O.OD 
O.OD 
0.00 
0.00 
0.00 
0.00 

/-•sad 

gsed Pp^./iJ-") 

< abiotic settling velocitv 
I biotic setUirtg velocity 

r e s u ^ e n s i o n velocily 
ort [^tytoplankton rnorEality rate 

in mineralization rale 
jr burial rate 

H HgO pore water diffusive volume, HgO 
^ H g l l pore water diffusive volume, Hgll 

H MeHq pore water diffusive volume, MeHg 
ta HqO pore water diffusion coefticienl,HqO 
iTuHqll pore water diffusion coefficient, Hgll 

tv MeHq pore water diffusion coefficient, MeHq 
s SedimenI Parlicle DensJtv 

sedimer>t porosily 

sediment layer,charmixinq lenqlh 
Volume of Sediment 

m/vr 
m/vr 
pe ry r 

peryr 
m/yr 

e_sed 
z sed 
V sed 

TSS 1 
TSS+2 

Effective Partitkin Coe^ic ients for each Hg species and layer 
K eff HqO 1 Effective K for HgO in layer 1 
K_eff Hqll_1 Effective K for HgO in layer 2 

K eff MeHg 1 Effective K f o r Hgl l in layer 1 
K eff HqO 2 Effective K f o r Hgl l in layer 2 
K eff Hqll 2 Effective K for MeHg h layer 1 

K eff MeHq 2 Effective K for MeHg h layer 2 

mB/yr 
mB/yr 
m 3 ^ 

in2ftiec 

m2/5ec 
g/cm3 

cm3/cm3 

m3 

mq/L 
mgfl. 

U g 
LAq 
Ukq 
LAg 
lAq 

4792 626412 
73 

0.003700005 
10.95 
0.01 

0 007620015 

2 59Ef05 
2 59Ef05 
2.47Ef05 
6.41 E-1 D 
6.41 E-1 D 
6.1 IE-ID 
2 65Ef00 

0.83 1 
0.03 

13900.95 

8.46 
134 

O.OOE+OO 
2 3 7 E f 0 6 

5 54E+05 
O.OOE+00 
2 81E+06 
3.69E+05 

^i,. 

[Si ~PL „, + si,̂ cî  
siti^+si 

CL 

+ S^tylPpittia,, + ^ioo^K. 

. + Si,,„ + 5L 

i+(^i,OC., 

J [a - a '] 
TSS 

Tab: WaterBody C s e d H g Page 2 of 2 



RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Pied-Billed Grebe 

July 6, 2012 

Water Body Mercury Concentrations 
S y m b o l Par 

C HqO 1 Aq 
C Hqll i Aq 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HqO pore 
C Hqll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HqT_2_fi l tered 
C HqT Sed filtered 

C_HqO_1_T 
C Hqll 1 T 
C MeHg 1 T 
C_HqO_2_T 
C Hqll 2 T 
C MeHg 2 T 
C_HqO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed .we t 
C Hqll i sed, wet 
C M e H g l s e d . wet 

C HqT sed.wet 

C HqO_sed, dry weight 
C Hqll 1 sed, dry weigtit 
C MeHg 1 sed, drvwek jh t 

C HqT 1 
C HqT 2 
C_HqT_Sed, dry weiqht 

Layer 1 
Layer 2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f aq HqO w 1 
f_ai l_Hgl l_w_1 
f aq MeHg w 1 
f aq HgO w 2 
L a q _ H g l l _ « _ 2 
f aq MeHg w 2 

f_DOC_HgO_w_1 
f DOC HqO w 2 
f DOC Hql l w 1 
f_DOC_Hgl[_w_2 
f DOC MeHg w 
f DOC MeHg w 

Uni ts 
q/m3 
q/m3 
g/m3 
q/m3 
i|/m3 
g/m3 
q/m3 
qftn3 
gftn3 

qftnS 
gftnS 
qfm3 

g/m3 
qfm3 
q/m3 
g/m3 
q/m3 
q/m3 
g/m3 
gfm3 
gfm3 

g/g 
g/g 
g'g 
g/ii 

g'y 
g/g 
g/g 

qftnS 

qftnS 

g 'g 

% M e H q 
3.07% 
1.35% 
0 1 5 % 

HiB/yr 

HiB/yr 

i n 3 ^ 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 
Surface Area of the WaterBody 
Exchanqe rate 
Volume of Layer 1 Aw'z_1 

Volume of Layer 2 Aw'z 2 
depth of first water layer 
depth of second water layer 

agueous phase fraction of HqO in water column, layer 1 
agueous phase fraction of Hqll in water cokimn, layer 1 
agueous phase fraction of MeHq in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 2 
aqueous phase fraction of MeHq in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed traction of Hgll in water column, layer 1 
DOC complexed fraction of MeHq in water column, layer 1 
DOC complexed traction of HgO in water column, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHq in water column, layer 2 

Value 

1 27 E-05 
3.39E-06 
4.67E-07 

Z37E-D5 

1.2SE-D4 
5.69E-D6 

2J7E-D5 
1.DK-D4 
1.KE-D6 

1.65E-D5 
1.55E-D4 

1.33E-D4 

U7E-D5 

7.1K-05 
Z66E-06 
2.3^-05 

5.9GE-D4 
8.50e-D6 
1.9^-05 

1.62E+01 
2 4 ^ - 0 2 

7.43E,i2 
1.2^,05 
Z97E,D8 

1-26E-D5 

4J7E-11 
3i9E-D5 

5i1E-D8 

8.6^-05 
6,2^-04 
3.59E-D5 

%Hql 

8232% 
94.87% 
99.85% 

5.858,941 

6.796,715 
6.796,715 
463^65 

9 
648,711 

4ej37 

0 

100.00000% 
0 8 1 5 7 1 % 

2 94813% 
100.00000% 

3 .61221% 

11.23203% 

0.00000% 

3.93402% 
14.62272% 
0 00000% 

17.42109% 
55.71087% 

Cone, in n g / L : ug/g 

12.65 
3 39 
0 47 

23 73 
125.34 
5 69 

23.73 
107.51 
132 

16 50 
154.76 

132.56 

12.65 

7 1 2 7 
2 66 

23.73 

595.89 
8 50 
19.70 

16,159.539.54 
24,811.24 

0 00 
12 62 
0 03 

12.65 

0 00 

35.87 
0 06 

86 58 
628.13 
35.93 

% H q O 
1 4 . 6 1 % 

3 78% 
0.00% 

J / V 

dc 

-Q'-^K.m•K-^^,,,^-K-v.A•f^LH^-A-^.B•£lHs^•A•^H^^+^•^m2 

-^.,ri;.-*"™.a'f'-.-''.4'/:'U,//4-v.,'C,,/-i'*^.ri+e''*^.r^ 

-iir„,,-F,-ht'^,,,„,^-F,-v,,-/;j;^,j,g-^-v,5-/,';;^^,ffj-^|-c;,^^-Fg-c;,^^ 

Q' = 
E„A,-

0.5-(z .+zJ 
Q" Bulk exchanqe flow | L 3 r n 

Equations tor Total Mercury Goncentralions of ^ v e n species (i.e., total HqD: sorbed ^ dissolved) 

yJ-^=A^^>i2-yi(^E,A^\.ry.+H>'^.rM^'ici.,A-^ 
/:: 

• 4 

;.^=+N.,^f;l-c2^,,+h.™.^-d-^,Hi+k-i'v,^-(;-i>(i. ''•w ^'sA'JsijJigli-A ^iB'Jbiii -s..f:iJc;,^+ff<,u+ c -'^{',A^,)-f::LuA 

y.^^f^=Ai'^,,^-K]<^n,m+[-s-^-^d.«,^v^-i^^..K-i':^pH.,.,.,y.-^^ 

d(fZ 
" ~ l^ii.-/ajj/jO '^VsA ' fJi«Hsa +^!E ' / i i a H s f l J ' A ] -kb_. •.+m.,-vA-ct \kb_ 

d_q: 
' dt 

'= kj:Lu+ L • f:L,n+̂ .B • C J- A,\ CL„+ H , , , VJ-C' \-k+v,)-f::L,-A„-H.,+i^U-K. C',1n+H...i,yJCM 

"b 'T, ~ l"ii.-/ngliaHE+VsJ ' JabiaMaHs'^'^iS ' SiioM: •A\ci.HA^K„.-yJcEtu^ •A...-{kb,. 

Q' = 
E,.A,. 

0 . 5 - ( z 2 + z , ) 
Z_ = 0.0142 • Z'-^' • 3 6 5 d / y r where Z is mean l o l ^ depth (i.e., z^ i- z2) 

f rom Mortimer, cited in Schnoor, 1996, pq 57 
for nvers, Ihis will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 

C Hgl l 1 T 
C MeHg 1 T 
C HgO 2 T 

C H q l 2 T 
C MeHq 2 T 
C HgO s e d 

C H q l 1 s e d 
C MeHq 1 s e d 

C HqO 1 T 
1 

-4.60 E*08 

3.60E+08 
0.0OE-H)0 
5.659 E+06 

0 OOOE+00 
O.OOOE+00 
0.0OE-K)0 

O.OOE+00 
O.OOE+00 

C Hgl l 1 T 
2 

7.96 E+07 

-1.14E+08 
2.25E-01 

0 OOOE+flO 

2.741 E+fl7 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

4,22 E+06 

1.31 E-01 
-1.93E+07 
O.OOOE+00 

O.OOOE+00 
8.134E+06 
0 OOEtOO 

0 OOE+00 
0 OOE+00 

C HgO 2 T 
4 

5.86E+D6 

O.OOE+flO 
O.OOE+flO 
-3.05E+O7 

2.44E+07 
0.0OE+i)0 
2.59E+05 

O.OOEiOO 
O.OOEiOO 

C Hgl l 2 T 
5 

0 OOE+00 

5.66 E+06 
0 OOE+00 
1.08 E+06 

-1.47E+0e 
4.14E-01 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C MeHg 2 T 
6 

O.OOE+00 

O.OOE+OO 
5.86E+«6 
3.81E+fl4 

4.14E-01 
-1.79E+07 
O.OOE+OO 

O.OOE+OO 
1.20E+O7 

: HgO 1 se i 
7 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
3.12E+fl5 

O.OOE+OO 
O.OOE+OO 
-3.12E+05 

I.OOE+OO 
O.OOE+00 

C Hql l 1 s e d 
8 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

5.25E+03 
O.OOE+OO 
O.OOE+OO 

I.OOE+OO 
1.77E+00 

C MeHg 1 s e d 
9 

O.OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

O.OOE+00 
5.26 E+03 
O.OOE+00 

I.OOE+OO 
-5.26E+03 

Ma t r i x 
b 

-4.89 E-01 

-6.ieE+fl1 
-1.43E+flO 
O.OOE-tOO 

O.OOE+00 
O.OOE+00 
O.OOE+OO 

1.62E+fl1 
O.OOE+OO 

C HgO 1 T 

C Hgl l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hgl l 2 T 
C MeHq 2 T 
C HgO sed 

C Hgl l 1 sed 
C MeHq 1 s e d 

So lu t i on 

1 265E-05 

7.127E-05 
2 657E-06 
2 373E-05 

5 959E-04 
8 504E-06 
I 970E-05 

1.616E+01 
2 481 E-02 

Inverted Matrix 

-4.89E-09 

-1.56E-08 
-2.89E-16 

-1.059 E-09 

-3.102E-09 
-3.520 E-16 
-8.79E-10 

8.80E-10 
-5.06E-13 

-3.46 E-09 

-1.99 E-08 
-4.35E-16 
-8.080E-10 

-3.862E-09 
-6.689E-16 
-6.71 E-10 

6.72 E-10 
-1.30 E-12 

-1.63E-09 

-4.69E-09 
-8.91 E-08 

-1.459 E-10 

9.097E-09 
-1.226E-07 
-1.21 E-10 

2.79E-04 
-2.79E-04 

-1.07E-09 

-3.70 E-09 
4.05E-15 
-3.35E-08 

-6.26E-09 
1.35E-14 
-2.78 E-08 

2.78 E-08 
4.00 E-11 

1.46E-10 

8.24E-10 
2.37 E-16 
2.79 E-10 

7.02 E-09 
7.49 E-16 
2.32E-10 

2.33 E-10 
1,63E-12 

-1.33E-09 

-3.01 E-09 
-8.83E-08 
2.04E-10 

2.32 E-08 
-2.91 E-07 
1.69E-10 

6.62 E-04 
-6.62 E-04 

-1.06E-09 

-3.68 E-09 
5.04E-13 
-3.35E-08 

-6.15E-09 
1.66E-12 
-3.23 E-06 

3.23 E-06 
4.87 E-09 

7.58 E-07 

4.33 E-06 
1.56 E-07 
1.46 E-06 

3.68 E-05 
5.15 E-07 
1.21 E-06 

9.98E-01 
1.51 E-03 

-1.18E-09 

-2.18E-09 
-8.82E-0e 
4.82E-10 

3.02E-08 
-2.91 E-07 
4.00E-10 

8.52E-04 
-8.52E-04 

>F*/A 

1 27 E-05 

7.13E-05 
2.66E-06 
2.37E-05 

0.000596 
8.5E-06 

t 97 E-05 

16 15954 
0.024611 

T a r q e t C s ed .we t 16 18437048 q/q 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

abio HqO w 1 
.abio_Hgll_w_1 
abio MeHq w 
abio HgO w 2 

.abio_HglLw_2 
abio MeHq w 

zoo_HqO_w_1 
zoo Hqll w 1 
zoo MeHg w 
zoo_HqO w_2 
zoo Hqll w 2 
zoo MeHg w . 

phyto HgO w 1 
phyto Hgll w 1 
phyto_MeHq_w_1 
phyto HqO w 2 
phyto Hqll w 2 
phyto_ MeH g _w_2 

org HgO w 1 
.org_Hg[l_w_1 
org MeHq w 
org HqO w 2 

.org_HgH_w_2 
orq MeHq w 

aq HqO sed 
aq Hgll sed 

:_aq_MeHg_sed 

sed HqO sed 
'_sed_Hgll_sed 

sed MeHq sed 

L_T,HgO 
L THgll 
L T,MeHq 

Rate Constants 
kw v,HqO 
kw_v,Hgll 
kw v,MeHq 
kw oxid 1 
kw_oxid_2 
kw red 1 
kw red 2 
kw_meth_ 1 
kw metti 2 
kw demeth 1 
kw _demeth_2 
kw [^todeqrad 1 
kw [^todeqrad 2 
kw_mer 
kb oxid 
kb red 
kb_methy 
kb demeth 
kb mer 

abiotic partculate ptiase fraction of HgO in water column, layer 1 
abiotic particulate pttase fraction of Hgll in water column, layer 1 
abkitic particulate ptiase fraction of MeHq in water column, layer 1 
abkitic particulate ptiase fraction of HgO in water column, layer 2 
abkitic partculate ptiase fraction of Hgll in water column, layer 2 
bkrtic particulate ptiase fracbon of MeHq in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton partkulate pha 
zooplankton partkulate pha 

? fractkin of HqO in water column, layer 1 
? fraction of Hqll ki water column, layer 1 
? fraction of MeHg in water cokimn. layer 1 
? fraction of HqO in water cohjmn. layer 2 
? fraction of Hqll in water column, layer 2 
? fraction of MeHq in water column, layer 2 

phytoplankton particulate phase traction of HgO in water column, layer 1 
phytoplankton particulate [ ^ s e traction of Hgli in water column, layer 1 
phytoplankton particulate phase traction of MeHg h water column, layer 1 
phytoplankton particulate ptiase fraction of HgO in water column, layer 2 
phytoplankton particulate pttase fraction of Hgll in water column, layer 2 
phytoplankton particulate pttase fraction of MeHg in water column, layer 2 

organic particulate ptiase fraction of HqO in water column, layer 1 
organic partculate ptiase fraction of Hgll in water column, layer 1 
organic partculate ptiase fraction of MeHq in water column, layer 1 
orqanic partculate ptiase fraction of HqO in water column, layer 2 
organic particulate ptiase fraction of Hgll in water column, layer 2 
organic particulate ptiase fraction of MeHq in water column, layer 2 

agueous phase fraction of HqO in sediments 
agueous phase fraction of Hqll in sediments 
aqueous phase fraction of MeHq in sediments 

particulate phase fraction of HqO in sedknents 
particulate phase fraction of Hqll in sediments 
particulate phase fraction of MeHq in sediments 

Total Load, HqO 
Total Load, Hqll 
Total Load, MeHg 

r column volatilizatkin loss rate cc 
r column volatilizatkin loss rate cc 
r column volatilizatkin loss rate cc 
r column oxidation rate constant 
r column oxidation rate constant 
r column reduction rate constant, 
r column reduction rate constant, 
r column methylation rate constar 
r column methylation rate constar 
r cc^umn demeth^atkin rate cons 
r column demeth^atkin rate cons 
r column photored uctkin rate for 1 
r column photored uctkin rate for 1 
r column mer cleavage demelhyl 

benlhic oxidatkin rate constant 
benlhic reductkin rate constant 
benlhic methylation rate constant 
benlhic demelhylalion rale constant 
benlhic mer cleavaqe demethylation r 

g'y" 
g/yr 
gfyr 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryi 
peryr 
peryr 
peryr 

0.00000% 
0.78562% 
0 00628% 
0 00000% 
5 16164% 
0 03550% 

0 00000% 
914683% 

38 05394% 
0.00000% 
0.00000% 
0.00000% 

0 00000% 
73.17463% 
38.05394% 
0 00000% 
0 
0 

0 00000% 
12.14319% 
6 31498% 
0 00000% 

73.80506% 
33.02160% 

100.00000% 
0 00055% 
0 00440% 

0 00000% 
99.99945% 
99.99560% 

4.89E-01 
2.35E+01 
9J6E,D1 

134.70 
D.DO 
D.S 

554-re 
525.60 
122.63 
2327 
D.ni 
D.OO 
D.DO 
D.DO 
6.51 
D.82 
D.DO 
D.DO 
D.DO 
D.DO 
D.DO 
D.DO 

g H g 
g sed 

^ b ^ a 

Pj«,™-j.(l-^w) g sed 

cm^ sed 

~ g H g ' 

m' bulk 

in' 

m^ bidk 
1 0 ' £ ^ 

m 

yv_HgO 
AT Hgll 
/i MeHq 
«_HqO 
« Hqll 
AT MeHq 

e_sed 
z sed 
V_5ed 

TSS 1 
TSS+2 

Miotic settlinq velocity 
biotic setUhg velocily 
resu^ension vektcitv 
phytoplankton nnorlalitv rate 
mineralization rate 
burial rale 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coetticienl,HqO 
pore water diffusion coefficieni, Hgll 
pore water diffusion coefficieni, MeHq 
SedimenI Parlicle Densily 
sediment porosily 
sediment laver,char mixinq lenqth 
Volume of Sedim&il Aw'z sed 

m/yr 
mfy. 
m/yr 

pervr 
perjr 
mh» 

ln3(yr 
tn3Jyr 
m3^T 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3(cm3 

m3 

mg/L 
mgA. 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2.59E4fl5 
2.59E+05 
247E+05 
6.41 E-10 
6.41 E-10 
6.11E-10 

2-65 

D.D3 
13900.95 

B M 
1.34 

Effective Partitkin CoefTicients for each Hg species and layer 
K eff HqO 1 
K eff Hqll 1 
K_eff MeHg_1 
K eff HqO 2 
K eff Hqll 2 
K eff_MeHg_2 

Effective K for HgO BI layer 1 
Effective K for Hgll in layer 1 
Effective K for MeHg ki layer 1 
Effective K for HgO ri layer 2 
Effective K for Hglt in layer 2 
Effective K for MeHg in layer 2 

l A q 
l A q 
l A g 
lAg 
Ubr 

O.OOE+OD 
2.37E+06 
5.54E+05 
O.OOEtOD 
2.81 E t 0 6 
3 .69E t05 

^.V.. 

Î „̂ . „c-.,+si^ci;. 
^L^+^i 

CL 

+ ^phyl^Cphslni + S-^^C^^ 

.^K^,.+si^ 
,+Cnoci 

, ! • ) (ĉ  - c ) 
TSS 

^JJilerad.i 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ^ D e p , i ' ^ ^ I U , i ~ ^ ^ R T V , i L r ^ r . . - \ - L r . r r . - ^ L ^ . ^ - L r . . ^ L 
'RR,i ' R U J R J ' E J 'Diff J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

h i and Dry Deposition 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C • P 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 
^ ^ H ^ ^ ^ i 

0.15 

^ ^ i ^ ^ 
9.34 

0.2286 

0 

0.15 

15? 4 H 

User 
User 
User 

User 
User 
User 

1.5% wet 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^WJ 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D welA • A.U • Ru.t 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
C.c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.75 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 
0.82 
0.00 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L Diff.HgO Gaseous Diftusion Loaflmq, HgO 
LDiff.Hgll Gaseous Diffusion Loaflmq, Hgll 
LDlff.fuleHq Gaseous Diffusion Loaflirrq, MeHq 

C a,HgO 
C a.Hgll 
C a.MeHq 

Symbol 
K v.HqO.T 
K v.HqIl.T 
K V.MeHg.T 
Tdeta 
H.HqQ 
H.Hgll 
H.l^eHg 
R 
T 
Aw 

Gaseous Conceniration of HqO 
Gaseous Concentratior of Hqll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO. ad| for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHq, aflj for T 
T cotrection factor 
Heniv's Law Constant. HqO 
Henfy's Law Constant. Hqll 
Henry's Law Constant. MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of tlie watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v.HqO overall transfer rate, HgO 
Kv.HqII overall transfer rate, Hgll 
K V.MeHg overall transfer rate. MeHq 
KL.HqO liquid ptiase transfer coefficient. HqO 
KL.Hgl l liquid pdase transfer coefficient. Hql I 
K L.MeHq liquid pdase tradsfer coefficient.MeHg 
K G , HgO gas pdase tradsfer coefficient. HqO 
K G . Hqll qas pdase tradsfer coefficient. Hqll 
K G. MeHq qas pdase tradsfer coefficient. MeHg 

Equation 

Equation 

Units 
g"/r 
•Vyf 
g'yf 

ug/di3 
ug/di3 
ug/di3 

Units 
di/yr 
di/yr 
m/yr 

_ atm-di3/diole 
atm-di3/diole 
atm-ni3/diole 

atm-mS/diole-K 
Kelvid 

Value 
4 39E-01 
8.24 E-01 
7.53E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-Q2 
1.C3E-I-Q1 

1026 
7 10E-03 
7 10E-10 
4 70 E-07 
8.21 E-05 

302.54 

di/yr 
m/yr 
m/yr 
ni/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E-f02 
1 70 E-02 
1.03E-1-01 
1.89E-f02 
1.89E-t02 
1.83E-t02 
5.94E-f05 
5.94E->05 
5.75E-^05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason. R.P.. W.F Fitzgerald, F.M M fvlorel. 1994. The tiiogeochemical cycling of elemenlal mercuiy: Anttiropogenic Influences Geocdimica et Cosmocdiniica AcL 58(151: 3191-191 £ 
states tdat the atmosphere das an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Liquid tt^nsfer coefficient, K_L,i 
Symbol 
K L.HgO 
K_L.Hgll 
K_L.MeHg 
Sc w.HqO 
Sc_w.Hqll 
Scw.MeHg 
Tw 
|1W 

Parameter 
liquid pdase tradsfer coefficient.HqO 
liquid pdase tradsfer coefficient.Hqll 
liquid pdase tradsfer coefficient.MeHg 
Schmidt numOer for water. HqO 
Schmidt numtier for water. Hqll 
Schmidt numtier for water. MeHg 
Temperature of referedce water (T=20| 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yr 

_ 
_ 
-C 

g/cm-s 

1.89E-f02 
1.89E-I-Q2 
1.83E-f02 
2.9aE-i-03 
2.98E-I-03 
3.12E-I-03 

20 
0.019049 

^..="•15^1 [ ^ K r (3.15:̂ 100 
Calculated for T = 20 C (293.15 K) 

5b... , = k'> 

' ' Pw-D^,,-

J= 998.333 4-8.155(7;,-20)-f 0.00585(7;-20): 

Gas transfer coefficient, K_G,i 
Symbol Parameter 
K G , HgO gas pdase tradsfer coefficient. HqO 
K G. Hqll qas pdase tradsfer coefflclenL Hqll 
K G . MeHg gas pdase tradsfer coefficient. MeHg 
Sca.HgO S<^m[dt number for air. HgO 
Sc a.Hqll Schmidt numtier for air. Hqll 
Sca.MeHg S<^midt numtier for air. MeHg 

Parameters usefl in calculations of transfer coefhcients 
u sdear velocity 
Cfl flrag coefficient 
W wind velocity, 10 m abovewatersurface 
pa flensity of air 
pw flensity of water 
k von Karman's constant 
i2 VISCOUS sublayer tiiickness 
va flynamic visco&ty of air 
Ta air temperature 

Equation 

u=sqrt(Cd)-W 

m/yr 
m/yr 
m/yr 

-
— 
— 

m/s 

-m/s 
g/an3 
g/cm3 

cm2/sec 
C 

5.94E-t-05 
5.94E-I-05 
5.75E-I-05 
2.71E-t00 
2.71E-f00 
2.84E+00 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 I(:g/m3 at20 C |lf wewanHo cliangewtlh T we'll need formula] 

, =(l.32-l-0.009»r„)il0-' 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 

Hg(S04)2 
HgS 

or 
S04^" 

ŝ -
OH" 

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04 -̂

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CJ-
S04^" 

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

alphas 
layer 2 

7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35.45 
96.056 

32.06 

Sediment 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

[^^^1 = «oC,..^.. 

1 
^ 0 -

1 + ^HgCI cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 

OH- ' ^ ^ H g s q so]-' + ^ H s S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S s'-_ y,Q 

Assumption 
cr = Total Chloride 
SO.^" = Total Sulfate 

S -̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100.00000% 
100.00000% 

0.81571% 
3.61221% 
2.94813% 

11.23203% 

0.00000% 
0.00000% 
3.93402% 

17.42109% 
14.62272% 
55.71087% 

0.00000% 
0.00000% 
0.78562% 
5.16164% 
0.00628% 
0.03550% 

0.00000% 
0.00000% 
9.14683% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

73.17463% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

12.14319% 
73.80506% 

6.31498% 
33.02160% 

100.00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99.99560% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.13 
0.20 
0.83 
1.14 

84,224.58 
7,154.39 

16 
16 

J aa.i 1^,1 

I T I U Y^ai^i^ "^abio ~^bio_zoai "^biazoo^ ^biophytd '^biaphylo^ ^biodeatji ^bta,dead~ ^ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"̂  ^ 4-ir V 
i r i u \JS.^j,i^ ' '^abio"^^bio_zoqi ' '^biqzoo'^ ^bio_phytd ' '^biqphylo'^ ^ b i o j e a d i ' '^biqdead'^ ̂ DOQ ' "^DOQ 

~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-^"^ ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U \ ^ a b i ^ ' '^abio'^^bio_zoqi' '^bitizoo'^ ^bio_phyld' '^biqphyto'^ ^bio_deadi' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a t j i o d ' "^abioj ' ^ ^ "*"-'^ZJ/O denttj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_D0C_Hgll 
K_D0C_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

Units 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

assumed to be 0.25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

July 6, 2012 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Solids Balance 

SbJo_phyto,1 
SbJo_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_jn 
Q_oul 
SabJoin 
Sbioj>hy!o,Jn 
Sbio_zoo,jn 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 
9.14E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiottc solids in water inflow g/m3 
Phytoplankton biotic solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling velocity nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

8.46 
1.34 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
2.23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E-t-06 
-2.23E+09 

0 
0 

2.22E-t-09 
0 

S bio dead.i 
3 

0 
0 

3.48E-'-07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5.86E+D6 
-3.97E+07 

0 
3.38E+07 

S abio.sed 
5 

0 
1714.45282 

0 
0 

-5.25E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71 E+03 
0 

-5.38E+03 

b 
2.99E+08 

0 
3.55E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

5.72E-13 
-2.2E-10 

0 
0 

-2.82E-04 
0 

0 
0 

1.51 E-09 
-8.94E-09 

0 
-2.42E-04 

x=b/A 

0.134084 
0.198936 
0.829741 
1.138825 
84224.58 
7154.393 

-SE 

Value 
4.63E+05 
6.48E+05 
6.80E+06 
i.80E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0.83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3Jn/year 0.3 in/39.37 in/meter = 0.01 rrVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

5 ^ = 1 . 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 . 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • sZ^oA - v ^ • A . • sz^oa + r̂s • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

*'\ , . ~ ^'^forl "^I,,, ,,,,. ^\ ŝB ^ '̂ bio_dead,l 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBA,--S, bio_ dsail 

A c^^^ ,, J/ Qsed J ĉ sed 
~ Vi • Av • "̂ Sjo dead~^mm'ysed''^bio dead~^b ' \ ' ' "̂ bio . 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Kinetic Rate Constants 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_v/_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

ADIOIIC MMnyisTiAH Af H^ii •!> m u s 
Equation Units 

per day 
per day 
peryr 
peryr 

Parameter 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic" methylation in layer 2 per yr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00816 
0.03612 
0.03934 
0.17421 
3.46E-07 
8.93E-06 

Notes 

ft«.^t — f^« J l HgU 

if anoxic: = k. 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The ' denotes that biotic methylation is occuring if there is anoxia 

Sediment Biotic IVIethylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter Equation 
biotic methylation in sediments 
biotic methylation in sediments 

Units 
per day 
peryr 

Value 
3.49091 E-07 
0.000127418 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

Water column Demethylation of MeHg => Hgll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 
peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 
biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 
4.24727E-05 

8.16E-03 
3.61 E-02 
3.93E-02 
1.74E-01 
2.02E-07 
8.93E-06 

Notes 
1 

= k * ( / . i ^ 
. D O C 

^ J I ^ 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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Sediment Biotic Demethylation of MeHq => Halj 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
6.98182E-07 
0.000254836 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw basered 
kw basered sed 
alpha red 1 
alpha_red_2 
alpha_red_sed 

kw red 1 
kw red 2 
kb_red 

kw red 1 
kw red 2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

-
-
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+OO 

10.95 
10.95 
0.00 

Notes 

* currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L {from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along wiUi microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic waier, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degradation (MeHg -> HgO)̂  
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
1.78E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022'PAR 
From Fig. 2b. k=0.0019'PAR Value used: 0.002'PAR PAR = E/m2-day 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Photo-Reduction (Hall -> HgO)l 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

1 1 
1 1.2 

calculated for comparison to input 

, = k • E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2, UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 

peryr 
peryr 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, etal, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
ratefor UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25+/- 0.02 per hour, w/UV-B = 1.18uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ photo _base = 
0.25hr 

lASuE rnVs 
k _ photo _ oxid = k _ photo _ base • UVB 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Light Intensity 
Symbol 

z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

r| UV-B extinction coefficient (layer UV light extinction = f(DOC) 
r| UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light, 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 

76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E-49 

Net Reduction fHaO 
Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Hgll): Photo-Reduction plus Biotic Reduction 
Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation 

Notes 

E 

Z T 

1 "̂  
= Ei^e '^dx = 

x^ - X , •" 
2 1 xi 

= X^ — .X] 

1 ^0 [^-V. 
X y X.i K 

- e ' \̂ 

F 
X^ - X . 

— {E 
1 E 

7 ] ^ = 0 . 4 4 1 S^ (DOC)- UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scully, Nt\A, Lean, DRS. Arch, tiydrobiol. Beih. 1994. 43,135. 

Units 
peryr 
peryr 
peryr 
p a ^ ^ 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 

Notes 
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Location 
East 
West 

Revisions 
Version No. 
1.0.1 

YES 
NO 

Date Char 
2/15/2006 Sep£ 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Pied-Billed Grebe 

July 6, 2012 

Olin Site Specific 
Application of SERAFM 

2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 

6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM dov^n to the mercury cycling aquatic ecosystem, 
v^hich can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to goto Sbio_dead,1 (EBO) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (ESQ) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfishter - Diet Comprised of 100% Trophic Level 3 Fish 

Spreadsheet-based Ecological Risk Assessment for the Fate of Mercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007 

July 6, 2012 

Watershed Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
%with Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
JHypolimnion Depth 
Anoxic Hypolimnion 
IHydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO 
Hgll 

MeHg 

Total Mercury Concentration in 
Contaminated Sediment, dryweight 

Known Mercury in Contaminated Soils 
Cs,HgO 
Cs,Hgll 

Cs,MeHg 

Required Hazard Index for Sensitive 
Indicator 

Value 
East 

647,500 
2.1% 
53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7.15 
29.39 
29.39 

19.9 
152.4 

16 
16 
0 

Eutropliic 

5.64E-06 
7.33E-08 

Units 

m2 

Notes 
0 

33.27 

m2 
m 
m 

yr 

m3/yr 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

2 
3 
4 

Kd_abio 
Hgll 
MeHg 

Kd_bio 
Hgli 
MeHg 

Kd_DOC 
Hgll 
MeHg 

Epilimnion 

Epilimnion 

Hypolimnion 

1/.941.3/U " i ^ ^ ^ ^ ^ 

I ^ ^ ^ ^ B 
301,427 
310,000 

PCT ERROR 
^ ^ ^ ^ ^ 1 
CLEANUP 

MeHg Filteret 
HgT Filtered 
MeHg Unfiltei 
HgT Unfiltere 

9.50 
-51.71 
-64.28 
-46.85 

7.44 

5.64 
0.07332 

-38.33653462 
43.08721129 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 
MeHg porewater 
HgT porewater 

]HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

11.73 
3.14 
0.43 
15.31 

11.73 
66.10 
2.47 
80.30 

21.98 
116.08 
5.28 

143.34 

21.98 
551.86 

7.89 
581.74 

21.98 
99.56 
1.22 

122.77 

0.00 
33.22 

0.05107 
33.27 

0.40 
0.86 

3.79 
Kingfisher 

7.44 
K 3.35 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

^ H M I ^ > ? ^ 

^Hib^ 

0.88225 
42.67625 

^ " 0 . 0 0 4 2 2 • 
^ 33.27 , 

Note: 8 

Absolute Error 

-11.73 
-3.14 
0.04 
-7.92 

-11.73 
-66.10 
-1.59 

-37.62 

-21.98 
-116.08 

-5.28 
-143.34 

-21.98 
-551.86 

-7.89 
-581.74 

-21.98 
-99.56 
-1.22 

-122.77 

0.00 
-33.22 
-0.05 
0.00 

-0.40 
-0.86 

Relative 
Error 

-100 
-100 

9.5013533 
-51.71183 

-100 
-100 

-64.28243 
-46.85323 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-91.73681 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.13 
0.03 
0.63 

0.47 
2.67 
0.18 
3.32 

0.53 
2.59 
0.23 
3.36 

0.53 
12.34 
0.35 
13.21 

0.53 
2.18 
0.05 
2.76 

0.00 
0.39 
0.00 
0.730 

0.029 
0.063 

0.27 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

2.79 
0.75 
0.11 
3.66 

2.79 
15.75 
0.65 
19.20 

4.96 
26.00 
1.27 

32.23 

4.96 
123.60 

1.90 
130.46 

4.956 
22.266 
0.289 

27.511 

0.00 
7.43 
0.01 
7.44 

0.10 
0.23 

1.00 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Biotic Reduction 
Photo-Degradation {MeHg ~> HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfishter - Diet Comprised of 100% Trophic Level 3 Fish 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

Notes 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Coiumn 
Water Coiumn 
Water Column 
Water Coiumn 
Water Column 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1.16E-07 
6.98E-07 

0.03 
0.002 
0.03 
28.25 
58.85 
1.44 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.1 

per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

ratio Sed 
Meth/demeth 

50.00% 
Wildlife 
Little y rownUa l 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Hazard Quotient 
Contaminated Background 

1.02 
0.00 
0.00 
0.93 
3.79 

0.07 
0.00 
0.00 
0.07 
0.27 

for Proposed 
Target-Level —s— 

0.27 
0.00 
0.00 
0.25 
1.00 

Human 
Man 
Woman 
Adult 
Child 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

1 0.00 • 
0.00 
0.00 
0.00 a 
0.00 1 

Indicates an exceedence of Hl=1 

X 

HI 
3.79 
0.27 

y 
Sed_HgT 

33.27 
0.73 

m = 9.256 
b= -1.815 

Sed_HgT 7.441 

for HI = 1 

30 

5 25 

O" I E 

ffl 10 1 
in 

5 -
0 -' 

SedHgT vs HI of Most Sensitive Indictor 

V = l).UU2bx - U.(I(I6 j ^ 

^^ 
^^^ 

^ ' 
' 

^^^^ 
^^^ ' 

^^^ ^^^ 
0 1 2 3 ^ 

HI 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Enor = Observed - Predicted 

Relative Error = 
Observed - Predi::ted 

Observed 
• 100% 

Site-Specific User Input 
Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 

Tab: Input&Output Page 2 of 2 



RGO Report 

Operable Unit 2, Mcintosh, Alabama 

Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Belted Kingfigher - Diet Comprised of 100% Trophic Level 2 Fish 

July 6, 2012 

Scenario 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Contaminated 
Sediment 

0.43 

Uncontaminated 
Sediment 

0.03 

Target 

0.114 

0.08 
0.07 
0.08 
0.40 
0.86 
0.47 
0.08 
0.08 

0.01 
0.01 
0.01 
0.03 
0.06 
0.03 
0.01 
0.01 

0.02 
0.02 
0.02 
0.10 
0.23 
0.12 
0.02 
0.02 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Total Dose = ̂  %Diet,̂ ^̂ ,̂̂ ^̂ ^ • Potentia! Dose, + (drinking rate • [Hgl,,,,) HQ = 

Total Dose 
TRV or RfD 

Wi ld l i fe 

A n i m a l 

L i t t le B r o w n Bat 

Ot ter 
M ink 
Great B lue Heron 

L i t t le B lue Heron 
Pied-b i l l Grebe 
K i n g f i s h e r 

W o o d Duck 
A l l i ga to r 

H u m a n 

Man 
W o m a n 

A d u l t 
Ch i ld 
Nat ive A m e r i c a n 

f rom: 
and cited in: 

These tables present the potential dose caicuiations for each trophic level, the total dose 
contaminated sediment, natural (background) conditions. 

Wi ld l i fe Spec i f i c Parameters 

Body Weight Ingestion Rate 

'"weighir [l^gwe^ weight/d] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 
0.85 0.1145 0.085 
2.2 0.509 0.1 

0.34 0.147 0.16 
0.417 0.168 0.03 
0.15 0.086 0.017 

0.673 0.1834 0.045 
50 0.80 0.000 

^ , „ . ^ „ ^ . c - ^ Percent of Percent of Percent of „ ^ . 
Percent of Diet Percent of Diet _. , _. , _. , Percent of 

^ ^. , , , ., ,.- Diet from Diet from Diet from „ . . , 
from Trophic Level from Trophic _ . . , , _ , . _ . . Diet from 
- „.- ̂  , . .L , , -T Trophic Level Trophic Trophic 
1 : Phytop ankton Leve 2 : „ _ ^ . . . „ . . , nonaquatic 

' „ , ^ . ^ 2 : Crayfish Level 3 : Level 4 : ^ 
and Plants Insects _ ' _. . _. . sources 

or Frogs Fish Fish 

-

0% 100% 0% 0% 0% 0% 

0% D% 15% 75% 10% 0% 
0% 0% 35% 5% 60% 0% 
0% 0% 0% 0% 0% 100% 

0% 0% 0% 0% 0% 100% 
0% 60% 20% 20% 0% 0% 
0% 0% 0% 100% 0% 0% 

75% 25% 0% 0% 0% 0% 
D% 0% 35% 17% 48% 0% 

H u m a n Spec i f i c Parameters 

78 0.0066 1.4 
65 0.0066 1.4 

70 0.0066 1.4 
45 0.0066 0.9 
70 0.059 1.4 

0% 0% 0% 0% 0% 100% 
0% 0% 0% 0% 0% 100% 

0% 0% 0% 0% 0% 100% 
0% 0% 0% 0% 0% 100% 
0% 0% 0% 0% 0% 100% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

, and the hazarc 
and the proposed clean-up level condition. 

quotients for the three given scenarios: 

C o n t a m i n a t e d Sed imen t Ca l cu la t i ons | 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 
0 
0 

0 
0 
0 

0 
0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 
0 
0 

0 
0 
0 

17 
0 

Potential Dose 
from Trophic 

_evel 2: Insects 

ug Hg/kg wet 
weight/d 

36 

0 
0 
0 

0 
18 
0 

5 
0 

Potential r, . i- i Potential Dose from ^ ^ ,. Dose from Trophic .̂  , , „ Trophic Level 2: , '^, . _ . . . Level 3 Crayfish 

ug Hg/kg "^ ^ f ^ 
. • u.yj wet wet weight/d • , , , , " weight/d 

0 0 

1 29 
4 3 

0 0 
0 0 
6 32 
0 227 

0 0 
0 1 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

g 
70 

0 
0 
0 
0 

0 
7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
36 

39 
76 
0 

0 
56 

227 

22 
8 

TRV 

ug Hg/kg 
wet weight/d 

75 

75 
75 
60 

60 
60 
60 

60 

• • • 

HQ (Total 
Dose / TRV) 

0,49 

0.52 

1.02 

0,00 

0.00 

0.93 

3.79 

0.36 

O.OD 

RfD 1 

0.01 
0.01 

0.01 
0.01 
0.01 

Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Joumal of Toxicology and Environmental Health, Part B. 2:325-255. 
TRV values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 

TRV 

Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 {.74 L/d) and 11-19 (0.97 L/d). 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and areoftrophicleve!4. 
Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.3 
0.1 

0.3 
0.1 
0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5ttl 

3.30E+06 

25th 

5.00E+06 

50th 
1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 

1.99E+06 
1.08E+06 

L 1.87E+05 
1 1 74F+05 

75th 

9.20E+06 

95th 

1.40E+07 

BAF--

ug 

__kg_ 
ug 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfigher - Diet Comprised of 100% Trophic Level 2 Fish 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.005 

0.003 

0.003 

0.001 

0.015 

0.002 

0.004 

0.002 

0.000 

Background conditions 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.22 

0.00 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

2.64 

0.00 

O.OD 

0.00 

0.00 

1.27 

0.00 

0.36 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 

from Trophic 
Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.08 

0.27 

0.00 

0.00 

0.46 

0.00 

0.00 

0.03 

Potential 

Dose from 
Trophic 
Level 3 

ug Hg/kg wet 
weight/d 

0.00 

2.14 

0.19 

0.00 

0,00 

2.32 

16.50 

O.OD 

0.08 

Potential 

Dose from 
Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

0.62 

5.06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.48 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

3 

3 
6 
0 

0 
4 
16 

2 
1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 
75 
60 

60 
60 
60 

60 

_Mi 

HQ (Total 
Dose / TRV) 

-

0.04 

0.04 

0.07 

0.00 

0.00 

0.07 

0.27 

0.03 

0.00 

RfD 1 

0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OD 

O.OD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.3 
0.1 

0.3 
0.1 
0.3 

0.00 

O.OD 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential • . .• , 
„ , ,. , Potential Dose from „ , Potential Potential 
Potential _ , -r -̂ Dose from r% r ^̂  r 

^ , Dose from Trophic .̂  , . Dose from Dose from 
Dose from _ . . , ,^ Trophic -r ,.• -r i.-

Trophic Level 2: Trophic Trophic 
Water 

Level 1 Zooplankt 
Level 2: 
Benthos 

Level 3 Level 4 

Total 
Potential 

Dose 
TRV 

ug Hg/kg ug Hg/kg ug Hg/kg ug Hg/kg ug Hg/kg ug Hg/kg ug Hg/kg 
[ng/d/kg] wet weight wet wet wet wet wet wet 

I d weight/d weight/d weight/d weight/d weight/d weight/d 
0.018 
0.010 
0.011 
0.005 
0.054 
0.008 
0.013 
0.008 
0.000 

0.002 
0.002 
0.002 
0.002 
0.002 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.42 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

9.61 

0.00 

0.00 

0.00 

0.00 

4.62 

0.00 

1.30 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

D.DO 

0.31 

D.97 

0.00 

0.00 

1.66 

O.DO 

D.DO 

0.12 

0.00 

D.DO 

D.DO 

0.00 

0.00 

0.00 

7.77 

0.70 

0.00 

0.00 

8.43 

60.00 

0.00 

0.28 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OD 

2.26 

18.42 

O.OD 

O.OD 

0.00 

0.00 

0.00 

1.75 

0.00 

O.OD 

0.00 

0.00 

0.00 

10 

10 

20 

0 

0 

15 

60 

6 

2 

0.00 

D.DO 

0.00 

0.00 

0.00 

75 

75 

75 

60 

60 

60 

60 

60 

RfD 

0.3 

0.1 

0.3 

0.1 

0.3 

HQ (Total 
Dose / TRV) 

0.13 

0.14 

0.27 

0.00 

0.00 

0.25 

1.00 

0.10 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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RGO Report 
Operable Unit 2. Mcintosh, Alabama 

APPENDIX C 
MODEL mPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Conqjrised of 100% Trophic Level 3 Fisii 

Julv 6, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ * 
Symbol 
Aw 
z_1 
z_2 
Vw_1 
Vw_2 

e 
Qin 
Qout 
Cin_HgO 
Cin_Hgll 
Cin_MeHg 
P 
E 
D0C_1 
D0C_2 
DOC_Sed 
TOC_Sed 
Trophic Level 

pH 1 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

1 
1 1 
• 
1 1 
1 

Value 
4.63E+05 
1.4DE+D0 
l.OOE-01 
6.49E+D5 
4.63E+D4 

0 
6.8DE+D6 
6.80E+06 

0 
0.00000564 
7.332E-08 

152.4 
100 
16 J 

16 1 
10 

7.76 

f s 

7.15 
7.15 
7.15 J 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 
Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 
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RGO Report 
Operable Unit 2. Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Conqjrised of 100% Trophic Level 3 Fisii 

Julv 6, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastern or Western 

Flag for Part of Cour Eastern (1) or Western (2) 

u avg wind speed 10 m above water surface 

R_lmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 
R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

Value 
647,500 

2% 
53% 
13% 
16% 
16% 

13,598 
345,118 
86.118 

h 101,010 
B 101,658 

0.1 
0.001 
0.001 
0.001 
0.0005 

0 
0 
0 

1.129080624 
0.004128952 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 

m/s 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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RGO Report 
Operable Unit 2. Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Conqjrised of 100% Trophic Level 3 Fisii 

Julv 6, 2012 

Water Body Characteristics 
Symbol 
T_1,C 
T_1,C 
T_1,K 
T_2,K 
T_a 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
r| UV-B layer 1 
n UV-B layer 2 

Notes 

Parameter Equation 
Water body temperature, Layer 1, Celsius 
Water body temperature, Layer 2, Celsius 
Water body temperature, Layer 1, Kelvin 
Water body temperature, Layer 2, Kelvin 
air temperature, C 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflec E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

2 Light Extinction Coefficient 
from Wetzel 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 
Celsius 

E/m 2-day 

~ 
~ 
-

:/m 2-day 

perm 
perm 
perm 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1.2 
3 

D^tro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. Hydrobiol. Be/h. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m 2/d ay for clear skies 

5 Assuming average cloud reduction facator of 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light* reduction factor'(100%-surf ace reflectance)/100'(fraction daylight) 
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H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

^ 15,887 ^ 

Kd-sed 
L/kg 

0 
260,558 

Kd_bio 
Ukg 

0 
17,941,378 

, 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Z)„.. = 
1.9 cm 

"'' MW^'^ sec 

- 5 

/ ) . , . - = 
22x10 cm 

W , l 

M W 2/3 
sec 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

this table does not all correspond to EPA Report to Congress - check! 

NTG added these 11/1/19 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.2 
7943282 

79432.82 
1584893 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
i 630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

Water Body Mercury Concentrations 

Symbol Par 
C HgO 1 Ag 
C Hgll 1 fia 
C_MeHg_1_Ag 
C HgO 2 Ag 
C Hgll 2 On 
C_MeHg_2_Ag 
C HgO core 
C Hgll Dore 
C_MeHg_[H)re 

C H g l 1 nterefl 
G_HgT_2_meie(i 
C HgT Sed fltffled 

C_HgO_1_T 
C Hgll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed, b i * 
C Hgll 1 sed. buh 
C MeHg 1 sed.bJh 

C HgO sed. wel 
C Hgll 1 sed.wet 
C_MeHg_1_sed, wet 
C HgT sed.wet 

G_HgO_sed, diy weghl 
C Hgll 1 sed. flrvweigtit 
C MeHg 1 sed. dEV weighl 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry weighl 

Layer ! 
Layer 2 
Secfmenis 

z2 

f ag HqO w 1 
f_ao_Hgll_w_1 
f aa MeHg w 1 
f aa HQO w 2 
f_aa_Hgll_w_2 
f aa MeHg w 2 

f_DOC_HgO_w_t 
f DOC Hgll w 1 
f DOC MeHg w 
f_DOC_HgO_w_2 
f DOC Hgll w 2 
f DOC MeHg w 

(%He MeHg_TyHg_T) 

Bulti Excharxie Flow 
Inflow 
Outflow 
SiEface Area of Ifie Wafer Body 
E;<chanae rafe 
Volune of Layer 1 
Voliffne of Layer 2 
denth of f is t water layer 
depth of second water layer 

agueous phase fraction of HgO wi vflter column, layer 1 
aqueous phase fraction of HgN in water cajunn, layer 1 
aqueous phase fraction of MeHg h water cohmn, l a ^ r 1 
aqueous phase fraction of HgO wi water column, layer 2 
aqueous phase fraclion of HgN in water colunn, layer 2 
aqueous phase fraction of Mehfg h water cohmrt, l a ^ r 2 

DOC complexed fraction of HqO in water calunn. layer 1 
DOC complexed fraction of Hqll h water cohmn, l a ^ r 1 
DOC complexed fraclion of frfeHg hi water cohrmn. layer 1 
DOC complexed fraclhMi of HqD in water col imn, layer 2 
DOC complexed fractbn of Hqll hi water cohmn, l a ^ r 2 
DOC complexed fraction of MeHg hi waiev cokimn. layer 2 

Eguation Units 
qlm3 
qlm3 
qlmS 
glm3 
alm3 
qlmS 
qlm3 
qfm3 
glm3 

alm3 
9'm3 
g'm3 

q'm3 
g(m3 
a;m3 
q(m3 
q'm3 
alm3 
q'm3 
alm3 
al!ii3 

g/g 

g/g 
g/g 

g/g 
g/g 
g/g 

glm3 
alm3 
g/g 

%MeHg 
5.40% 
Z 6 1 % 
n.27% 

m3/)5 
ni3/vi 
ni3/is 

m2 
m2/yr 

A w ^ 1 ni3 
A w ^ 2 m3 

Value 
4.71 E-07 
1.27E-07 
3 15E-08 
5 32E-07 
2.59E-06 
2.31 E-07 
5.32E-07 
2.18E-06 
4.76E-08 

6.30E-07 
3 36E-06 
2 76E-06 

4 71 E-07 
2 67E-06 
1.79E-07 
5 32E-07 
1 23E-05 
345E-07 
4.42E-07 
3 2eE-01 
8 97E-04 

3.45E-t3 
3 93E-07 
6 65E-t4 
3.93E-07 

9 80E-t3 
7 2eE-07 
1 99E-09 

3 32E-06 
1 32E-05 
7 30E-07 

%Hgll 
80 4 1 % 
9336% 
99.73% 

5.858,941 
6,796.715 
6,796,715 
463.365 

9 
648,711 
46.337 

140 
0 10 

1.000 
o.ooe 
0.029 
1.000 
0.036 
0.112 

0.000 
0.039 
0.146 
0.000 
0.174 
0.557 

n W L : 
ug/o 
0 47 
0 13 
0 03 
0 53 
2 59 
0 23 
0 53 
2 18 
0 05 

0 63 
3 36 
2 76 

0 47 
2 67 
0 18 
0 53 
12 34 
0 35 

0 
328,097 

897 

0.000 
0.393 
0.000 
0.393 

0 0000 
0 7283 
0.0020 

3.321 
13 213 
0.730 

%HqD 
14 19% 
4 03% 
0 00% 

Q' = 
^ i i A - i 

0 . 5 - ( : i + z J O' Bulk exchange f l o * {L3/T1 

Eqttatkins for Total Uercuy CmcaitratiDns of given species (i e , lolal HgO" soi ted + dissolved) 

^;-^=W/+a^.ffs,/+Nxl•c;;^l+h™,,l•^;]•c:,fl i+[-a.^e'-^,pg//I;-^ 

yJ^=î R^+Q.f.̂ HA^ î̂ -̂ ^ci,>A '̂'̂ >r-y.+ '̂',̂ ^^^^^^^^ 

-=ir,j/=i;/a,C,^.ffs+[H«»-*'J-C;jij + ha.r0'-* 'K.*.(;/ .-*" i .»,(rf;-K,/t;-H*=,.,4/^w-^'.J^ 

y.-^A^yi.^-y^ci^iA^yi^^r-yA^'^fu.aAc^^^^^ «.,-™+(v.+v,)./;;j,,A 

y<f-^=AH,^iy^<i,A^^>^.^-y^<i>i:iAQ-i''^>^--y^-'<^>:ry^-''^Ad:^^^^^^ 
H i \ j-sed , 

y. —1^=+[kH'„,,^a • ^.1 • (^1^2+[-&- *™i,™,.2 • K - *»;„ • y. - K . . » , , * • y. - .̂A • /XM^H, • \ - K-̂  • f,i%^, • A . - «^. • / . S J - <̂ =̂i/s2 

-( ' ' ,+>'J-/^/^^-^-*6^C„, cz+{''''^yAcHtu+{>^,.yJc^,H^ 

at 

( f^,i \ 
-{v,.-+vs)-/;;i,i/'t-(t^,.+*4,J-fw (^sinAkh.,„i.yJ-c'^iE, 

^K, •f:L<,Hs+-'̂  -/s^W) A.l-Ci,a,+ [**.„.•^»,]-CH^,+ - (v. + V. )•/„ti/.ff< • - < . - ( * * ^ - . « - + * * - ) • ^ - - C. 

Q' = 
0 . 5 - ( - ^ 2 + 2 , ) 

E_̂  = 0.0142 • Z'"^ • 365d lyr wfiereZ Is mean total depth (I.e., z l -^^2) 
from Mortimer (1941), cited in Sctinoor. 1996, eg. 57. 
for rtrers, this will be different (see Schnoorl 

Matnx A 

C HgO 1 T 
C H g l 1 T 
C MeHd 1 T 
C HgO 2 T 
C H g ! 2 T 
C MeHg 2 T 
C HgD sed 
C Hgil 1 sed 
C MeHa 1 sed 

C HgO 1 T 
1 

-4.60E*08 
3.6DE+i]8 
O.OOE+t)0 
5.859E+06 
0 OOOE+00 
0 OOOE+OO 
O.OOE-KIO 
O.OOE-KIO 
O.OOE-KIO 

C Hgll 1 T 
2 

7.96E+(I7 
-1.14E+08 
2.25E-01 

0 OOOE+00 
2.741 E+07 
O.OOOE+00 
O.OOE-KIO 
O.OOE-KIO 
O.OOE+tlO 

C MeHg 1 T 
3 

4.22E+D6 
1.31 E-01 

-1.93E+07 
O.OOOE+00 
O.OOOE+00 
8.134E+06 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C HgD 2 T 
4 

5.S6E+06 
0 OOE+00 
0 OOE+00 
-3.05E+07 
2.44E+D7 
0 OOE+00 
2.59E+0S 
0 OOE+00 
0 OOE+00 

C Hgll 2 T 
5 

0 ODE+00 
5,86E+06 
0 OOE+00 
1.08E+D6 
-1.47E+0S 
4 .1« -01 
0 ODE+00 
1.40E+08 
O.OOE+OO 

C MeHg J T 
6 

0 ODE+00 
0 OOE+00 
5.36E+06 
3.31E+04 
4.14E-01 

-1,79E+07 
0 ODE+00 
0 OOE+00 
1.20E+07 

C HqD 1 sed 
7 

0 00E+OO 
0 OOE+DO 
O.OOE+00 
3.12E+D5 
0 OOE+00 
O.OOE+DO 
-3.12E+D5 
0 OOE+00 
O.OOE+00 

C Hqll 1 sed 
8 

0 ODE+00 
0 OOE+00 
0 ODE+00 
0 ODE+00 
S.25E+03 
0 ODE+00 
0 ODE+00 
-S.25E+03 
1.77E+00 

C MeHg 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
5.26E+03 
0 OOE+00 
3.64E+00 
-S.26E+03 

Matrix 
b 

-4.89E-01 
-6.18E+01 
-1.43E+0D 
0 OOE+00 
0 OOE+00 
O.OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C HgO 1 T 
C H g l 1 T 
C MeHa 1 T 
C HgO 2 T 
C HgB 2 T 
C MeHp 2 T 
C HgO sed 
C H g l 1 sed 
C MeHp 1 sed 

Solution 
Matiix 

4.712E-07 
2.670E-06 
1.792E-07 
5.321 E-07 
t.234E-05 
3.452E-07 
4.417E-07 
3.281 E-01 
8.96BE-04 

Inyerted Matnx 

-8.13E-D9 
-3,39E-D8 
-6.S8E-10 
-7.220E-09 
-1.581 E-07 
-2.166E-09 
-5.99E-09 
-4.20E-03 
-6.35E-06 

-7.48E-09 
-4.26E-DS 
-8.19E-10 

-8.479E-09 
-1.963 E-07 
-2.697E-09 
-7.04E-09 
-5.23E-03 
-7.91 E-06 

-3.1 OE-09 
-1.30E-08 
-8.94E-08 
-2.945E-09 
-6.130E-I]8 
-1,236E-I]7 
-2.44E-09 
-1.63E-03 
-2.S2E-04 

-7.6DE-09 
-4.05E-I]8 
-1.33E-I]9 
-4.60E-I]8 
-3.19E-I]7 
-4.38E-I]9 
-3.82E-08 
-8.49E-03 
-1.28E-05 

-7.47E-09 
-4.21 E-08 
-1.49E-I]9 
-1.42E-I]8 
-3.5BE-07 
-4.91 E-09 
-1.18E-08 
-9.52E-03 
-1.44E-05 

-3.13E-09 
-1.32E-08 
-8.87E-08 
-3.24E-09 
-6.34E-08 
-2.92E-07 
-2.69E-09 
-1.69E-03 
-6.66E-a4 

-7.60E-09 
-4.05E-08 
-1.33E-09 
-1.60E-08 
-3.19E-07 
-1.3BE-09 
-3.24E-06 
-8.49E-03 
-1.28E-05 

-7.47E-09 
-4.21 E 
-1.52E 
-1.42E 
-3.5BE 
-5.00E 
-1.1BE 
-9.71 E 

18 
11 
18 
1 / 
11 
18 
13 

-1.47E-05 

-3.14E-09 
-1.32E-08 
-8.86E-08 
-3.25E-09 
-6.36E-08 
-2.92E-07 
-2.69E-09 
-1.69E-03 
-8.55E-04 

!I=b/A 

4.71217E-07 
2.670 t6E-06 
1.79194E-07 
6 3214E-07 

1.23359E-05 
3.45194E-07 
4.41677E-07 
0.328097232 
0.000896776 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

f abio HoO w 1 
f_alHO_Hgll_w_l 
r abio MeHg w 
r aUo hkiD w 2 
f_aErio_HgfLw_2 
f abio MeHg w 

"D.HgO.ViLl 
o Hgll w 1 
o MeHo M 
iD_HgO_Vir_2 
o Hgll w 2 
ID MeHo w 

i phyto HgO w 1 
t phvto Hgll w 1 
f_phyto_MeHg_w_1 
S phyto HgO w 2 
f phyto Hgll w 2 
f_phyto_MeHg_w_2 

f ora HoO <fi 1 
f_org_Hgll_w_l 
I org MeHg w 1 
f OFQ HQO w 2 
f_org_Hgll_w_2 
I org MeHg w 2 

f_aq_HcK)_sed 
f ao Hgll sed 
f ag MeHg sed 

r sed H ^ sed 
r sed Hgll sed 
f_sed_MeHg_sed 

L T.HqO 
L_T,Hgl1 
L T.MeHg 

Rate ConsEan^ 
KftT V.HgO 
kVhT v,Hgll 
Kw_v,MeHg 
hw Dud 1 
kw Dxid 2 
hw_fed_l 
kvtT red 2 
kviT rrelh 1 
kw_melh_2 
kw demeth 1 
kw_demeth_2 
kw_pholodegrad_l 
kv^ pholodegrad 2 
kw mer 
kl] o>Jd 

w HgO 
w_Hgll 
w MeHg 
t i HgO 
w_Hgll 
t i MeHg 

aE^olKQarliculatephasefraclionof HgDinwalercoliatin, laver l 
alholic paiticijEate phase fraclion of Hgll h water cohmn, l a ^ r 1 
abiolic paiticulaEe phase fracfion of MeHg r i waiev column, layef 1 
alHolK particulate phase fracfion of HqO in waier coluiin, layer 2 
aE^olicpaific^late phase fracfion of Hgll h water column, layer 2 
abiolFC paiticulate phase fracfion of MeHg in waier column, layer 2 

zooplanklon parlKtlale phase fraclion of HgO in waier cokimn, layer 1 
zoDplanhlon parlKtriale phase fraclion of Hgll in wafer coluiin, layer 1 
zooplanhlon paliciriale phase fraclion of MeHg h water column l a ^ r 1 
zooplanklon parliciriale phase fraclion of HgO BI water cokimn, layer 2 
zooplanklon parlKiriale phase fraclion of Hglhn waier column, layer 2 
zooplanklon palKiriale phase fraclion c^ MeHg i i water column, Fa^r2 

phyteplanklon paiticidale phase ^aclicFi of HgO n water column, l a ^ r 1 
pbyteplanklon parllciiale chase fracfion of Hgll r water column, layef 1 
phyteplanklon pariiculaie phase Act ion of UeHg In vraler ccriutin, layef 1 
phyteplanklon paflicidale phase ^acfiwi of HgO h watef column l a ^ f 2 
phyteplanklon paflictdale phase fraction ol Hgll in walef column, layef 2 
phyteplanklon pafliculale phase fraclion ol MeHg in waier column, layef 2 

ofgamc p^K iJa le i^ase ffaclnn of HgO in walef column, layer 1 
ofgaiHcpaflKirialephaseffaclionof Hgll In vralef column, layer 1 
ofganc parlKtriale phase ffaclion of MeHg h watef column, layef 1 
ofgaivc parlKiJale i^ase ffaclion of HgO ^ walef column, layer 2 
organic pariiculaie phase fraclion of Hgll in wafer ct^sann, layer 2 
organic parlrculale phase fraclion of MeHg m water column, tayer 2 

aqueous phase fraclion of HgO r sedments 
aqueous phase fraclion of Hgll In sedhienis 
aqueous phase fracinn of MeHg h sedrnents 

parlKulale phase fraclion of HgO r i sedmenls 
parliciriale phase fraclion of Hgll in sedhienis 
parlictriale phase fraclion of Mehlg r i sedrnents 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

waier cohimn volaliEzatkin loss rate constant, HgO 
water column volahization loss rate constant. Hgll 
water cohimn volafiizatbn loss rate constant, MeHg 
water cohimn oxidation rate conslant 
water cohimn oxidal»n rate conslant 
water cohimn reduction rate conslant, l a ^ r 2 
water cohimn reductkin rate constant, lay^r 2 
water cohimn methylahcp) rate constant, layer T 
water cohimn methytatiwi rate constant, layer 2 
water cohimn deme^y^alion rate constant layer 1 
water cohimn deme^^al ion rate conslait, l a ^ r 2 
water cohimn (tiotoreducfion rate for layer 1 
water cohimn photoreducfion rate Ibr layer 2 
water cohimn mer cleavage demethylatiDn rate constani 
benthic oxidation rale constani 
benlhic reducfion rale constani 
benfiic methylation rate conslait 
benthic d^nethylation rale cwistani 
benUiic iner cleavage demethylalion rate constani 

alHolK sell ing vebcily 
biotic setting velocity 
resuspension vebcAy 
phyteiriankten moitelily rale 
mineralfzatron rale 
burial rale 

pore v ra l ^ c f f^sr i^ vohime, HgO 
pore vrater cfffusr^ vohime, Hgll 
pore vraler d f fusr^ vohime, MeHg 
pore vrater cflfuscn coefficienl.HgO 
pore vralef dff i isnn coefficieni, Hgll 
pore vraler dff i isnn coefficieni, MeHg 
Sedmenl ParlKle Densily 
sedmenl porosfty 
sedmenl la^r.char mixing length 
Vohme of Sedment 

Effeclii/e Partition CoefTicients for each Hg species and [ay^r 
K_efl_HgO_l Effective K for HgO m iayer 1 
K efl Hgll 1 Effective K Ibr Hgll r i layer 1 
K efl MeHg 1 Effective K Ibr MeHg in layer 2 
K_efl_HgO_2 Effective K for HgO i i layer 2 
K efl Hgil 2 Effeclwe K for Hgll in layer 2 
K eff MeHg 2 Effective K for MeHg in layer 2 

g/yr 
g W 

DerjT 
D e r « 
p e r i l 
o a y r 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
p a y r 
peryr 
peryr 
peryr 
peryr 
peryr 
p a y r 
peryr 

m ^ 
m/w 
m ^ 
persf 
peryr 
m/yr 

m3(yr 
m3lyi 
!i\3lyi 

m2/sec 
m2/sec 
m2/sec 
a'ciTi3 

cm3/cni3 
ni 

ni3 

mgA. 
mgA. 

L/kg 
UKg 
Ukg 
UKg 
Ukg 
UKg 

0.000 
O.ODB 
o .om 
DODO 
0.052 
0.000 

0.000 
0.091 
0.381 
0.000 
0.000 
0.000 

0.000 
0.732 
0.381 
0.000 
0.000 
0.000 

0.000 
0.121 
0.063 
OOOD 
0.73B 
0.330 

1OOE+00 
5.52E-06 
440E-05 

0 OOE+00 
1OOE+00 
1OOE+00 

4.89E-01 
Z35E+01 
9.36E-01 

134.70 
0 00 
0 22 

554 95 
625.60 
122.63 
23.27 
0 00 
0 00 
0 00 
0 00 
6 51 
0 82 
0 00 
0 00 
0 00 
0 00 
0 00 
0 00 

4,792.63 
73 

0.003700005 
10.95 
0 01 

0.007620015 

2 59E+05 
2 59E+05 
2 47E+05 
6 41 E-10 
6 41 E-10 
6 11E-10 
2 65E+Q0 

0.83 
0.030 

13900 95 

8 46 
134 

0 OOE+00 
2 37E+06 
5 54E+05 
0 OOE+00 
2e iE+06 
3 69E+05 

Conversion for Sediment Concenlrafions 
Model Calculates as g Hg per cubic meter (water or sediment parliclesl 

r . ^ \ g H g ' 

ng^^\ 

K.=^ 

c " 
P„^J^-^^) 

^1 

g sed 

cm' sed 

' g H g " 
/n' bulk 

m' 

m' bulk m J 

^ w 
\gHg 
[gsed P« 

cfr 
Js^)+p,,nJ\-e.J I g water 

cnf water 

m' water 

m' bulk 

^ g H g 
m' bulk 

10'""' ' 

-'J 
4-

gsed 

cm' sed 

m' water 

m' bulk m ) 

^ i f f i 

{^i „c.V, + sL,ci,^, + s;^„c;^^ + si^c^J 
sis^+s^+sv+si. 

CL . ; + C'ooc, 

l̂ &FulJwredJ ^ f i iavd. i } 

TSS 

C k „ j , ; 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

Water Body Mercury Concentrations 
Sy inbo l Parameter 
C HqO I Ag 
C Hqll i Aq 
C_MeHg_1_Aq 
C HqO 2 A g 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HqO pore 
C Hqll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HqT_2_fi l tered 
C HqT Sed filtered 

C_HqO_1_T 
C Hqll 1 T 
C MeHg 1 T 
C_HqO_2_T 
C Hqll 2 T 
C MeHg 2 T 
C_HqO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed .we t 
C Hqll i sed .we t 
C M e H g l s e d , yiret 

C HqT sed,wet 

C HqO_sed, dry yveight 
C Hqll 1 sed, dry weight 
C MeHg 1 sed, dryweight 

C HqT 1 
C HqT 2 
C_HqT_Sed 

Equa t io 

Layer 1 
Laver2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z^ 
7.2 

f aq HqQ w 1 
f_ai l_Hgl l_w_1 
f aq MeHq w 1 
! aq HgO w 2 
Laq_Hg l l _w_2 
f aq MeHq w 2 

f_DOC_HgO_w_1 
f DOC HgO w 2 
f DOC Hgl l w 1 
f_DOC_Hgl[_w_2 

f DOC MeHq w 
f DOC MeHq w 

f abio HgO w 1 
f abio Hgl l w 1 
f_abio_MeHg_w_1 
f abio HqO w 2 
f abio Hgll w 2 
f_abio_MeHg_w_2 

(%Me MeHg_T(Hg_T) 

Bulh Exchange Flow 
Inflow 
Oytflnw 
Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer \ Aw'z_1 
Volume of Layer 2 Aw'z 2 
depth of first water layer 
depth of second water layer 

aqueoLis phase fraction of HqO in water column, layer 1 
aqueoLis phase fraction of Hqll in water column, layer 1 
aqueoLis phase fraction of MeHq in water column, layer 1 
aqueolis phase fraction of HqO in water column, layer 2 
aqueoLS phase fraction of Hqll ir water column, layer 2 
aqueolis phase fraction of MeHq m water column, layer 2 

DOC complexed fraction of HgO m water column, layer 1 
DOC cixnplexed fracticxi of Hqll ir water coliimn, iayer 1 
DOC cixnplexed fracticxi of MeHq in water column, layer 1 
DOC ccxnplexed fracticxi of HgO in water column, layer 2 
DOC complexed fraction of Hqll ir water column, layer 2 
DOC complexed fraction of MeHq in water column, layer 2 

abiot c particulate phase fracbon of HqO in water column, layer 1 
abiotc particulate phase fracbon of Hgll in water column, layer 1 
ahiotc particulate phase fracbon of MeHq in water column, layer 1 
abiot c particulate phase fraction of HqO in water column, layer 2 
abiot c particulate phase fraction of Hqll in water column, layer 2 
abiotc particulate phase fraction of MeHg in water column, layer 2 

Units 
qym3 
c]/m3 
gfm3 
qftn3 
qftn3 
gftn3 
qrm3 
(Iftn3 
gftn3 

Hftn3 
gftn3 
qfrnS 

gfm3 
nfm3 
cirm3 
grm3 
cirm3 
c|^3 
9 ^ 3 
qfm3 
gfm3 

g'g 
g'g 

r^ 

flffl 
g/g 

c»ftn3 
Hftn3 
g/3 

%MeHq 
3.08% 
1.36% 
0.15% 

HiB/yr 
Hia/yr 
m3^r 
m2 

m2/yr 
m3 
m3 

1.17E-05 
3.14E-06 
4.34E-07 
2.20E-05 
1.16E-04 
5.28E-06 
2.20E-05 
9.96E-05 
1.22E-06 

1.53E-05 
1.43E-04 
1.23E-04 

1.17E-05 
6.61 E-05 
2.47E-06 
2.20E-05 
S52E-04 
7.89E-06 
1.B2E-05 
1.50E-I-01 
2.30E-02 

6.B9E-12 
1.17E-05 
2.75E-0B 
1.17E-05 

4.05E-11 
3.32E-05 
5.1 IE-OB 

8.03E-05 
5.B2E-04 
3.33E-05 

%Hqil 
BZ31% 
94.86% 
99.85% 

5,858,941 
6.796,715 
6.796,715 
463J65 

9 
648,711 
46.^7 

1.40 
0.10 

100.00000% 
0.81571% 
2.94813% 

100.00000% 
3.61221% 
11 23203% 

0.00000% 
3.93402% 
14.62272% 
0.00000% 
17.42109% 
55 71087% 

0.00000% 
0.78562% 
0.00628% 
0.00000% 
5.16164% 
0.03550% 

Cone, in ng/L : ug/g 
11.73 
3.14 
0.43 
21.98 
116.08 
5.28 
21.93 
99.56 
1.22 

15.31 
143 34 
122.77 

11.73 
6610 
2.47 
21.93 

55186 
7.39 
18.25 

14965109.73 
23006.97 

0 000 
11687 
0 023 
11.714 

0.00 
33.22 
0.05 

80.30 
53174 
33.27 

%HgO 
14.61% 
3.78% 
0 00% 

' ^ . - ^ = l^M^u^U..u,^^'^^.J.\<^A^'^...<^^}^^^^^ 

Q ' = 
E„A,-

0 . 5 - { z , + Z 3 ) 
Q" Bulk exchange flow |L3/T1 

Equations for Total Mercury Concent ra t ionso fg rvenspedes (i.e., lolal HgO: sorbed + dissolved) 

j , _ 4 w ^ , g ^ t frl(n~ L -F+yfcw., .-VXCI 4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/J„';/goAkL.,+e'-C^^ 

dq 
dt 

^c i . 
" dt 

--t^M^Hi+QS,,^.Hi+^KmAcii:iA-Q^^rQ-^^K.M.Eiy.-H,,.},-y.-i^v;..J.-^^^^^^ 

yf-^=A^^uyvic'^,A^\.ry.+H>'«,..^^yici,HA-Q-^^^^^^^ 
/:: 

-+(v„+v,)-r;ff*-i 

''^-^Ai^''''-'^}ci^AH...^-yJ[-<z,mA-Q-^^.i^^^^^ Rj-f^'^kA^.)p:::.,,iA, 

y-^^f^=-^^^''>^<^'^^i'^+\re'-''^^...ay.-i''s,.ry.-kw^,..r.,K^^ 

dc^i 
=k-w/.",:^+(^'^ • Ai^jo + ̂ ^ • A^w ) A ] • / w . H s O - A . - * * = . C+K.-fJ-c^i+[* 

-=kj:iH,!,+L • f:uB+>'.. • /*;W J- - l̂- ̂ H,U+H.^ y J ĉ  -R-. ^ A^A',)d::Ln^-H..+kU-y.. -H, 

dC 
~ [^swfaqMills "'" ViA • fsimMiSs + ''.-B ' /iiKMeHsJ' A ] ' ^McHs + V^-melh' y-.eiV ^Hgll + b I ' J in -kb.. 

Q ' = 
E,.,A,-

0 .5-{z2-Fz,) 
E^ =0.0Y42-Z'^^ -SeSd/yr where Z is mean t o t ^ depth 0 e , z l + z2) 

f rom Mortimer, cited in Schnoor, 1996, pq 57 
for nvers, this will be different (see Schncx>r) 

Mat r ix A 

C HgO 1 T 

C Hgl l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HgN 2 T 
C M e H q 2 T 
C HgD s e d 

C Hqn 1 s e d 
C MeHg 1 s e d 

A-x=b 

C HqO 1 T 
1 

-4.60E+O8 

3.60E+08 
O.OOE-tOO 
5.659 E+0 6 

0 OOOE+00 
O.OOOE+00 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

C Hql l 1 T 
2 

7.96 E*07 

-1.14E+08 
2.25E-01 

0 OOOE+00 

2.741 E+07 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

4.22E+06 

1.31 E-01 
-1.93E+07 
O.OOOE+00 

O.OOOE+00 
8.134E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

5.86 E+06 

O.OOE+00 
O.OOE+00 
-3.05 E+07 

2.44E+07 
0 OOE+00 
2.59 E+05 

O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

O.OOE+00 

5.86 E+06 
0 OOE+00 
1.08 E+06 

-1.47 E+08 
4.14E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+00 

0 OOE+00 
5.86E+06 
3.81 E+04 

4.14E-01 
-1.79 E+07 
0 OOE+00 

0 OOEfOO 
1.20 E+07 

: HqO 1 se 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
3.12 E+05 

0 OOE+00 
0 OOE+00 
-3.12 E+05 

1.00 E+OO 
0 OOE+00 

:: Hql l 1 set 
8 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

5.25E+03 
O.OOE+00 
O.OOE+00 

I.OOE+OO 
1.77E+O0 

C T sed 

C MeHq 1 s e d 
9 

0 00E+OO 

0 OOEtOO 
0 OOEtOO 
0 OOEtOO 

0 OOEtOO 
5.26E+03 
0 OOEtOO 

I.OOE+OO 
-5.26E+03 

Mat r ix 
b 

-4.89E-01 

-6.18 E+01 
-1.43 E+OO 
0 00E+OO 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1.50E+01 
0 OOE+00 

14 983135 q/m3 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HqO 2 T 

C Kq l l 2 T 
C MeHq 2 T 
C KgO sed 

C Kq l l 1 sed 
C MeHq 1 s e d 

So lu t i on 
Mat r ix 

1 173E-05 

6 610E-05 
2 470E-06 
2 193E-05 

5 519E-04 
7.883E-06 
1.825E-05 

1.497E+01 
2.301 E-02 

Inveited Matrix 

-4.89E-09 

-1.56E-08 
-2.89E-16 

-1.059 E-09 

-3.102E-09 
-3.520 E-16 
-8.79E-10 

8.80E-10 
-5.06E-13 

-3.46E-09 

-1.99 E-08 
-4.35E-16 

-8.080 E-10 

-3.862 E-09 
-6.689 E-16 
-6.71E-10 

6.72 E-10 
-1.30 E-12 

-1.63 E-09 

-4.69 E-09 
-8.91 E-08 
-1.459E-10 

9.097 E-09 
-1.226E-07 
-1.21 E-10 

2.79E-04 
-2.79 E-04 

-1.07 E-09 

-3.70 E-09 
4.05E-15 
-3.35 E-08 

-6.26 E-09 
1.35E-14 
-2.78 E-08 

2.78E-0e 
4.00E-11 

1.46E-10 

8.24E-10 
2.37E-16 
2.79E-10 

7.02E-09 
7.49 E-16 
2.32E-10 

2.33 E-10 
1.63E-12 

-1.33E-09 

-3.01 E-09 
-8.83E-0e 
2.04E-10 

2.32 E-08 
-2.91E-07 
1.69E-10 

6 6 2 E - 0 4 
-6.62E-04 

-1.06 E-09 

-3.68 E-09 
5.04E-13 
-3.35 E-08 

-6.15 E-09 
1.66E-12 
-3.23 E-06 

3.23E-06 
4.87E-09 

7.68 E-07 

4.33 E-06 
1.56 E-07 
1.46 E-06 

3.68 E-05 
5.15E-07 
1.21 E-06 

9.98 E-01 
1.51 E-03 

- l . i e E - 0 9 

-2.18E-09 
-8.82E-08 
4.82E-10 

3.02E-08 
-2.91 E-07 
4.00 E-10 

8.52 E-04 
-8.52E-04 

iFb /A 

1.17E-05 

6 61 E-05 
2.47 E-06 

2 2E-05 

0.000552 
7 39E-06 
1 32E-05 

14 96511 
0.023007 

]_g sea Pp„,tick{^-^«A g sed 

cm sed 

~ g H g ' 

m bulk 

m ' 

m^ bulk 
10'""J 

m 

Tab: WaterBody C s e d H g Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

f 2DO HqO w \ zooplar^ton particulate phase f rachon of HqO in water column, layer 1 
r zooHqII w 1 zooptankton partculate phase fracbon of HgM n water cohimn, layer 1 
f ZDO MeHq w 1 zooplankton particulate phase fracton of MeHq in water colimn. layer t 
f ZDo HqO w 2 zooptankton particulate phasefractonof HqO in watercokmn. Iayer2 
f zoo Hqll w 2 zooptanktor partculate phase fracton of Hqtl r water column, layer 2 
f zoo MeHq w 2 zoopiankton partculate phasefractionof MeHq in watercokmn. Iayer2 

f phyto HqO w 1 phytoplankton paiticiiale phase fraclion of HqO r water column, layer 1 
f phvto Hall w 1 phyloplanklon particulate phase fraclion of Hqll in water ct^umr, laver 1 
f phyto MeHq w 1 phytoplankton particiiate phase fraction of MeHq r waier column, layer 1 
f phyto HqO w 2 phyloplanklon particulate phase fraction of HqO r waier column, layer 2 
f phvto Hqll w 2 phytoplankton particulate phase fraction of Hqll in water column, lay^ 2 
f phyto MeHq w 2 phytoplankton particulate phase fractior of MeHq ir> water column, layer 2 

f orq HqO w ^ orqanic particulate f ^ s e fractior of HqO FI water column, layer 1 
f orq Hqll w I orqanicparticulate [ ^ s e fraction of Hqll in watercolumn, layer 1 
f orq MeHq w 1 orqanic particulate phase fractior of MeHq in water column, layer 1 
f orq HqO w 2 orqanic particulate ptiase fraction of HqO in water column, layer 2 
f Ofq Hqll w 2 orqanlcparticulate ptiase fraction of Hqll in watercolumn. layer 2 
f Ofq MeHq w 2 orqanic particulate ptiase fraction of MeHq in water column, layer 2 

000000% 
9 14683% 

38.05394% 
0.00000% 
0.00000% 
000000% 

0 00000% 
73 17^63% 
38.05394% 
0.00000% 
0,00000% 
0.00000% 

0.00000% 
12 14319% 
6 31498% 
0,00000% 
73 eOS06% 
33.02160% 

f a q HqO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hqll aed 
f_sed MeHq sed 

L T,Hq0 
L_T,Hqll 
L T.MeHo 

Rale Comlants 
kw v,HqO 
kw vHqII 
kw v,MeHq 
kw ond 1 
kw OKid 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb ood 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqtl ir sedimerls 
aqueous phase fraction of MeHq in sediments 

particulate pfiase fraction of HqO in sediments 
particulate phase fraction of Hqll PI sediments 
particulate phase fraction of MeHg in sedments 

Total Load. HqO 
Total Load Hgll 
Total Load, MeHq 

water column volatclizaton kiss rate constant, HqO 
water cohjmn volaUlization kiss fate constant, Hgll 
waier cohjmn volatilizaton kiss rate constant, MeHg 
water coK^rin ojodation rate constant 
water column ojodation rate constant 
water column reduction rate constant, layer 2 
water column reduction rate constant, layer 2 
water column methylatian rate constant, layer 1 
water column methylation rate constani, layer 2 
water column demethylation rate constant, layer 1 
water column demethylation rate constant, layer 2 
water column photoreduction rate for layer 1 
water column photoreduction rate for layer 2 
water column met cleavaqe demelhylation rate constant 
benthic oxidation rate constant 
benthic reduction rate constant 
benthic methylation rate constant 
benthic deme^lation rate constant 
benthic rner cleavage demelhylation rale constant 

flftr 

l l^r 

pBTtr 
partr 
psrtr 

(Mrjr 
W V 
V f 
V V 
p B i y 
(WW 
periT 
PBfW 
pervr 
pwyr 
pervr 
pervr 
peryr 
pervr 

100.00000% 
0.00055% 
0.00M0% 

0.00000% 
99.99945% 
99,99560% 

4.89E-ai 
2.36E+01 
9.36E-01 

134.70 
DJ» 
0,22 

G64.95 
625£0 
12Z.63 
23.27 
o j n 
ILOO 
O in 
OJN 
651 
0 ^ 
Qsa 
aoo 
0.00 
O.0O 
0.00 
0,00 

\ g P g 
g sed Pp^rJ^-") 

abiotic settlinq velocity 
bioiic setllinq velocity 
resuspension velocity 
pnvtoplankton modality rate 
mineralizaliDO rate 
burial rate 

pore wateJ* diffusive volume, HqO 
pore water diffiisive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coefficient. HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefTicient, MeHg 
Sedment Particle Density 
sediment poiosity 
sedment lavei.chai modnq tsnoli 
Vohme of Sedment 

Effective Paittion Coefficients for each Hq species and lavei 
K eff HqD 1 Effective K foi HqO wi layei 1 
K eff Hqll 1 Effective K foi HqO m layei 2 
K eff MeHa 1 Effective K foi Hqll in layei 1 
K eff HqO 2 Effective K foi Hqll in layei 2 
K eff Hqll 2 Effective K foi l^eHq n layei 1 
K eff MeHo 2 EftectivB K foi MaHq n layei 2 

R sw 
R s* 
R sw 
E sw 
E sw 
E sw 
l t» s 
e set 
z s« 
V aed 

TSS 

HqO 
Hqll 
MeHq 
HqO 
Hqll 
MeHq 

TSS+2 

mA-i 
mA-i 
m/yi 
per yr 
peryr 
m/yi 

iB3fyr 
lll2taBE 
iii2taac 
in2/iac 
q ian i 

cin3/aTi3 

IIHlfL 
mgA. 

LAo 
Ukg 
LAfl 

4792.628412 
73 

0,003700005 
10.95 
0.01 

0 007620015 

2.59£t05 
2.59E405 
247E+06 
6.41E-1D 
6.41E-1D 
6,11E-10 
2.66E+0q 

0,83 1 ^ 
0.03 

13900.95 

M G 
134 

0,D0E+OO 
2.37E+06 
6.54EH)5 
D.DOE<-00 
2.81Et06 
3.69E';'05 

^ir., 

{Si ,PL , + 5^,C; , 

Si^„-^S^ 

CL 

- su,.j:U.^ - SLCL.,) ( c j ^ ^ , - q ,_ , ) 
i + ^ ; . . « + S i , TSS 

4- pJ r^ 

Tab: WaterBody C_sed_Hg Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Water Body Mercury Concentrations 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

Symbol 
C HgO 1 Aq 
C Hgll 1 Ag 
C MeHg 1 Aq 
C HgO 2 Ag 
C Hgll 2 Ag 
C fUfeHg 2 Ag 
C HgO pore 
C Hgll pore 
C M e H g j r a e 

C HgT 1 filteied 
C HgT 2 filteied 
C HgT Sed Altered 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHq 2 T 
C HgO sed 
C Hglf 1 sed 
C MeHg 1 sed 

C HgO sed.wet 
C Hgll 1 sed.viet 
C MeHg 1 sed.M«t 
C HgT sed.w«t 

C HgO sed.dryweiglit 

Parameter Equation 

C Hgli 1 sed. drv weight 
C MeHg 1 sed. drv weight 

C HgT 1 
C HgT 2 
C H g T S e d . dry weigh 

Layer 1 
Layer 2 
Sediments 

Q' 
Oin 
Qout 
Aw 
E 
V 1 
V 2 
z l 
z2 

f ag HgO w 1 
f ag_Hgli w 1 
f ag MeHg w 1 
f ag HgO w 2 
f ag_Hgll w 2 
f ag MeHg w 2 

f DOC HgO w 1 
f DOC HgO w 2 
f OOC Hgll w 1 
f OOC Hgll w 2 
f DOC MeHg w 1 
f DOC MeHg w 2 

|%MeMeHg T/Hg Tj 

Bulk Exchange Flow 
Inflow 
Outflow 
Surtace Area of the Water Body 
Exchange rate 
Volumeof Layer 1 Aw'z 1 
Volume of Layer 2 AWz 2 
deptti of first water layer 
deptti of second water layer 

Units 
g/m 3 
g/m3 
g/mS 
g/m3 
gAIi3 
gAIi3 
g/m3 
q/mS 
g/mS 

q/m3 
g/m3 
alms 

g/mS 
g/m3 
'gAli3 
gAIi3 
q/m3 
q/ms 
g/mS 
gftnS 
g/mS 

WQ 

m m gM] 

g'g 
g/g 
g/g 

gftnS 
gfm3 
g'g 

%MeHg 
3,39% 
1_46% 
0.16% 

iir3M' 
m3/vr 
m3/iT 
m2 

m2l\r 
m3 
m3 
m 
m 

aqueous phase fraction of HgO in water column, laver 1 
aqueous phase fraction of Hgll in water column. ayerl 
aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of HgO in water column, lav«r2 
aqueous phase fraction of Hqll in water column. ayer 2 
aqueous phase fraction of MeHg in water column, la\«r2 

DOC complexed fiactioh of HgQ in water column layer 1 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fiaction of HgO in water coiumr 
DOC complexed fiactioh of Hgll in water column 

layer 2 
layer 2 

DOC complexed fraction of MeHg in water column, layer 2 

VaUe 
2.79 E-06 
7.48 E-07 
1.14E-07 
4.96 E-06 
2.60 E-05 
1.27 E-06 
4.96 E-06 
2.23 E-05 
2.B9E-07 

3.66E-06 
3.22E-05 
2.75E-05 

2.79 E-06 
1.58 E-05 
6.52 E-07 
4 96E-06 
1.24 E-04 
1.90 E-06 
4.11 E-06 
3.35E+O0 
5.46 E-03 

1.55E-12 
2.61 E-06 
6.5^-09 
2.62E-06 

9.13E-12 
7.43 E-06 
1.21 E-08 

1.92E-05 
1.30E-04 
7.44E-06 

%Hgil 
82.05% 
94.74% 
99.84% 

5,858,941 
6.796,715 
6.796,715 
463.365 

9 
646.711 
46,337 

1 
0 

100.00000% 
0 81571% 
2 94813% 

100 00000% 
3.61221% 
11.23203% 

0.00000% 
3 93402% 
14.62272% 
0 00000% 
17.42109% 
55.71087% 

Cone, inng 'L : ugfg 
2.79 
0.75 
0.11 
4.96 
26.00 
1.27 
4.96 

22.27 
0.29 

3.66 
32.23 
27.51 

2.79 
15.75 
0.65 
4.96 

123.60 
1.90 
4.11 

3,346,648.33 
5,456 50 

0.00 
2.61 
0.01 
2.62 

0.00 
7.43 
0.01 

19.20 
130.46 
7.44 

%HgO 
14.55% 
3.80% 
0.00% 

Q' = 
£•.-. A -

0 .5 .{z ,+z , ) 
O' BulKexchangeflow[L3rri 

Equations for Total Mercuiy ConcenftaBons of givm ^>ecles {i.e.. total HgOrsoitied + dissolved) 

yJ-^=k^^+QS..HA'''U^-^^\<,m4^-,^^-K^H'^^.^^^^^^^ i ' J b i q H ^ ' \ \ ' ^ H ^ . l ' ^ i i if^.? 

'IQ. 
" dt - = t r j r f , i r s + S . C , ^ , V K = r a ' t ' J - C f f j , 4 + | - a . , - S ' - ^ ' K » ^ , f f s f ' w - ^ ' ' i , . = , r t ' . - K , / f ' . - H * « , = r 4 d - ^ ^ 

^(i. 
" dt 

-=Ak^,,2-yic;^A^w„^^-y^+kK^i,^,,,^v}c:^^^^^^ /:: 
A^A^.}f::L-A 

I;.^=+N..•^•J•c;,.,-^h, •y2-c',.A-Q'-i''u-y^-î ^ .̂̂ -y^-'̂ Ad:̂ %,,iA.-'.rf:;'̂ ^^^^ -+k+^)-f::L,A 

< " ^ j i j = 4'=>S,, ,*!r^]-C'j5^,^-F[-S--*w,,„,^, .F,-Jr^„.F,.-*«,„„, , , .F. .-v,^./„ ' ;f^,^^4^ e U i • ^ ' ' ^aq.MeHi 

d C " 

• dt 
" - l-̂ ^A'g'HsO + V^ ' f^iial • fbi'aJlgtl / • •^w -vj-/;: •A...-kb. C+[*''wfJ-Cr+[':^.. •t'J-C^ 

'=|flX,U+kr/;af*,;z+v.,-/;iJ-A|-CS,,,4*4,,/U-C + 7. sU-c; 

^ i . . ~l-^sw/«ilOHe"'"VsJ •/oiiaMeHg+^iS ' /siaJJiHs/ '•^w]'^w -[kb„..-yj-c: AC •A., - i k b . -kb.. 

Q' = 
- ^ n - ^ r 

0 , 5 . ( z , + Z j ) 
E_ = 0.0142 • Z'"^ • 365d /y r wtiere Z is mean total depth (i e., z l + z2| 

from Mortimer, cited in Schnoor, 1996, pg. 57. 
forriyeis, the will tie different (see Schnoor] 

lifalrix A 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO Z T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO 1 T 
1 

-4,60EH)G 
3,60E-fOS 
0 00E+OO 

S,8S9E-fOE 
0 OOOE+00 
0 OOOE+00 
0 OOE+00 
Q.00E+OO 
O.OOE+00 

C Hgll 1 T 
2 

7,96 E+07 
-l,14E+0e 
2.Z5E-01 

O.OOOE+00 
2,741 E+07 
O.OOOE+00 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C f ^ H g 1 T 
3 

4,22 E+06 
1,31 E-01 

-1,93EM17 
O.OOOE+00 
O.OOOE+00 
8,134E+06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HgO 2 T 
4 

5,8eE+€e 
O.OOE+00 
O.OOE+00 
-3.05E+07 
2,44E+07 
O.OOE+00 
2,59E+05 
O.OOE+00 
O.OOE+00 

C Hgll 2 T 
5 

0 OOE+00 
5.S6E+0E 
0 OOE+00 
l.OSE+06 
-1,47 E+08 
4,14E-01 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C IVIeHg 2 T 
6 

0 OOE+00 
0 OOE+00 
S,86E+06 
3,81 E+04 
4,14E-01 

-l,79E+07 
O.OOE+00 
0.00 E+OO 
1.20 E+07 

: HgO 1 sei 
7 

0 OOE+00 
0 OOE+00 
0 OOE+00 
3.12E+05 
0 OOE+00 
0 OOE+00 
-3,12 E+05 
1.00 E+OO 
0 OOE+00 

C Hgll 1 sed 
G 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
S,2SE+03 
0 OOE+00 
0 OOE+00 
1,00 E+OO 
1,77 E+OO 

C MeHg 1 sed 
9 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5,26EH)3 
O.OOE+00 
1,OOE+00 
-5.26E+03 

Matrix 
b 

-4.e9E-01 
-6,18E+01 
-1,43 E+OO 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
3,35E+00 
0 OOE+00 

G HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

Solution 
Matrix 

2 794E-06 
1.575E-05 
6 516E-07 
4.956E-06 
1.236E-04 
1.901 E-06 
4 114E-06 
3.347 E+OO 
5.457E-03 

Inveited Matrix 

-4,89 E-09 
-1,56 E-06 
-2,89 E-16 

-1,059E-09 
-3,102E-09 
-3,520E-16 
-6,79 E-10 
e.80E-10 
-5,D6E-13 

-3,46E-09 
-1,99 E-06 
-4,35 E-16 

-8,080 E-10 
-3,S62E-09 
-6,689 E-16 
-6,71 E-10 
6,72E-10 
-1.30 E-12 

-1.63E-09 
-4,69E-09 
-8,91 E-oe 

-1.459E-10 
9,097 E-09 
-l,226E-07 
-1.21 E-10 
2,79E-04 
-2.79E-04 

-1,07 E-09 
-3,70 E-09 
4.05E-15 
-3,35 E-06 
-6,26 E-09 
1.35 E-14 
-2,76 E-06 
2.7SE-0e 
4.a0E-11 

-1.46E-10 
-G.Z4E-10 
-2,37 E-16 
-2,79E-10 
-7,02E-09 
-7.49E-16 
-2.32 E-10 
2,33E-10 
-1.63E-12 

-1,33E-09 
-3,01 E-09 
-8,S3E-06 
Z,04E-10 
2,32 E-06 
-2,91 E-07 
1,69E-10 
6,62 E-04 
-6,62E-04 

-1,06E-0g 
-3,66 E-09 
5.04E-13 
-3,35 E-06 
-6,15E-09 
1,66E-12 
-3,23 E-06 
3,23 E-06 
4.67E-a9 

7,66 E-07 
4,33 E-06 
1,56 E-07 
1,46 E-06 
3,66 E-05 
5,15 E-07 
1,21 E-06 
9,96 E-01 
1,51E-a3 

-1,18E-09 
-2,18E-09 
-8,e2E-06 
4,82 E-10 
3,02 E-06 
-2,91 E-07 
4,00 E-10 
6,52 E-04 
-8,52E-04 

X=ti/A 

2.8E-06 
1.6E-05 
6.5E-07 

5E-06 
0 00012 
1.9E-06 
4.1 E-06 
3 34665 
0.00546 

TargetC sed,wel 3.352108948 g/g 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

r abio HgO w 1 
r abio Hgll w 1 
f_abio_MeHg_w_ 1 
r abio HgO w 2 
r abio Hgll w 2 
f_abio_Me Hg_w_2 

f zoo HgO w 1 
f z o o H g l l w l 
f zoo luleHg w 1 
f zoo HgO w 2 
f_zoo_Hgll_w_2 
f zoo MeHg w 2 

f_phylo_HgO_w_1 
f phylo Hgll w 1 
f phyto MeHg w 1 
f_phylo_HgO_w_2 
f phyto Hgll w 2 
f phvto MeHg w 2 

f org HgO w 1 
f org Hgll w 1 
f o r g M e H g w l 
f org HgO w 2 
f org Hgll w 2 
f_otg_MeHg_w_2 

f_aq_HgO_sed 
f ag Hgll sed 
f ag MeHg sed 

f sed HgO sed 
r sed Hgll sed 
f_sed_MeHg_sed 

L T,HgO 
L_T.Hg!l 
L T.MeHg 

Rate Constants 
l(w y.HgO 
l<w y.Hgll 
l<w_y,MeHg 
l(w oxid 1 
^M oxid 2 
l(w_ted_ 1 
l<w ted 2 
l(w meth 1 
l(w meth 2 
l(w demeth 1 
l<w demeth 2 
l<w pholodegrad 1 
l(w pholodegrad 2 
l<w mer 
ktioxid 
KB ted 
Mn methy 
Mn demeth 
Ml mer 

abiolic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of Hqll in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 1 
abiolic particulate phase ftactioh of HqO tn water column, layer 2 
abiolic particulate phase fraction of Hqll in water column, layer 2 
abiolic particulate phase fraction of MeHg in water column, layer 2 

zooplanklon particulate phase fraction of HgO in water column, !a^«r 1 
zooplanklon particulate phase fraction of Hgll in water column, layer 1 
zoopiankton particulaie phase fraction of MeHg in water column. Ia^«r 1 
zooplanklon particulaie phase fraction of HgO in water cdumn, iayer 2 
zooplanklon particulaie phase fraction of Hgll in water column, layer 2 
zooplanklon parficuiaie phase fraction of MeHg in water column, layer 2 

phyloplanliton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fracHon of Hgll in walet cplumn. layet 1 
phyloplanKion particulate phase fraction of MeHq in water cplumn. layet 1 
phyloplanl<ton particulate phase fraction of HgO in water cplumn. layet 2 
phyloplanliton particulate phase fraction of Hgll in water cplumn. layet 2 
phytoplankton particulate phase fraction of MeHq in walet column. layer 2 

oiqanic particulate phase fraction ot HqO in water column, layer 1 
oiganic particulate phase fraction of Hqll in water column, layer 1 
oiganic particulate phase fraction of MeHg in water column, layer 1 
oiganic partioilate phase fraction of HgO in water column, layer 2 
oiganic particulate phase fraction of Hqll in water column, layer 2 
oiganic particulate phase fiacUon of MeHg in water column, layef 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase flaction of HgO in sediments 
partKulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHq in sediments 

Total Load, HqO 
Total Load, Hgll 
Total Load, MeHg 

waiei column volatilization loss rate c 
watei column volatilization loss rate c 
watei column volatilizatkin loss rate c 
watei column oxWation rate constant 
watei column oxklation rate constani 
watei column reduction rale constant 
water column reduction rate constant 
watet column melhylaBon rate constf 
water column melhylaBon rate constf 
water column demethylation rale con 
waier column demethylation rate con 
watet column photoreductton ralefot 
waiet column photoreductxin rale for 
watet column met cleavage demettii 
benttiic oxida6on rate constant 
benthic reducfion rate constant 
benthic methylatton rale constant 
benthic demelhylatton tate constant 
benthic mer cleavage demethyl aCon 

t t V 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
p e r v 
pern-
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.00000% 
0.78562% 
0.00628% 
0 00000% 
5.16164% 
0.03550% 

0.00000% 
9 14683% 
38.05394% 
0 00000% 
0 00000% 
0 00000% 

0 00000% 
73.17463% 
38.05394% 
0.00000% 
0 00000% 
0 00000% 

0 00000% 
12 14319% 
6 31498% 
0 00000% 
73.80506% 
33 02160% 

100 00000% 
0 00055% 
0 00440% 

0 00000% 
99.99945% 
99.99560% 

4.89 E-01 
2.35E+01 
9.36 E-01 

134.70 
0 00 
0 22 

554.95 
525.60 
122.63 
23.27 
0.00 
0.00 
0.00 
0.00 
6 S 1 
0.B2 
0.00 

om 
0.00 
0.00 
0.00 
0.00 

c g ^ g ' 
g sed Pp.n»Je(l - '^W ) g sed 

cm' sed 

~ S ^ g ' 
m' bulk 

m' 

m' bulk 
s cm' 

m J 

V sA 
V s e 
v r s 
k mort 
V mm 
V Bur 

R sw HgO 
R sw Hgll 
R sw MeHg 
E sw HgO 
E_sw_Hgll 
E sw fUteHg 
rho s 
e_sed 
z sed 

V sed 

TSS 1 
TSS+2 

abiolic seUling velocity 
btoflc settling velociiy 
resuspension velpcily 
phyloplanktpn moitality rate 
mineral izatton rate 
bi»ial rate 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgfl 
pore water diffusive volume, MeHg 
pore water diffusion coeflictent.HgO 
pore water diffusion coefUctent Hgll 
pore water diffusion coefflcteni, MeH< 
Sediment Particle Densily 
sediment potosily 
sediment layer.char mixinq length 
VolumeofSedimenl AWz sed 

m/VT 
m/yr 
iti/jr 

peryr 
peryr 
Ill/JT 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2.59E+05 
2.59E+05 
2.47E+05 
6.41 E-10 
6.41 E-10 
6.11E-10 

2.65 

0.03 
13900.95 

8.46 
1J4 

Effective Partition Coefficients tot each Hg species and layer 
K eff HgO 1 
K eff Hgll 1 
K eff MeHg_l 
K eff HgO 2 
K eff Hgll 2 
K_efl'_MeHg_2 

Efl'eclive KforHgO in layer 1 
Efl'eclive Kfof Hgll in layer 1 
Efl'eclive Kfor MeHg in layer 1 
EffeclireKforHgOiniayerl 
Effective KforHgll in layer2 
Effeclire Kfor MeHg in layer 2 

Ukg 
Ukg 
U l ^ 
Ukg 
UKg 
Ukg 

O.OOE+00 
2.37E+06 
5.54E+05 
O.OOE+00 
2.81 E+06 
3.69E+05 

(^LPL^i + KrgCi,̂  
Sib,. + Si 

CL 

+ su,j:i^.,^.+sipi. 
, + si^^+sL 
i + '-DOC.i 

,J 
TSS 

r ' 
^Ji lK-tJ . i 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

June 1, 2012 

Mercury Loading to Water Body 

^ T , i ^ D e p , i ' ^ ^ I U , i ~ ^ ^ R T V , i ^ R R , i "*" ^ R U J ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

h i and Dry Deposition 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C • P 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 
^ ^ H ^ ^ ^ i 

0.15 

^ ^ i ^ ^ 
9.34 

0.2286 

0 

0.15 

15? 4 H 

User 
User 
User 

User 
User 
User 

1.5% wet 

Tab: Hg loading Page 1 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

June 1, 2012 

L , J , = K . < + D A * A C J * R J , 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^WJ 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D 
welA • A.U • Ru.t 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

June 1, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.75 

Soi l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 
0.82 
0.00 
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Gaseous Diffusion Loading 
Symbol Parameter 
L D!lT,HgO Gaseous Diflusioh Loafling, HgO 
L_Diff,Hgll Gaseous Diffusion Loaflmg, Hgll 
L_DilT,MeHg Gaseous Diffusioh Loafling, MeHg 

C a,HgO 
C a,Hgll 
C a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgll,T 
K v,MeHg,T 
Theta 
H.HqO 
H.Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Cohceniration of HgO 
Gaseous Cohcentratior of Hgll 
Gaseous Cohcerlratior of MeHg 

Parameter 
overall trahsfer rate, HgO, adj for T 
overall trahsfer rate, Hgll, ad| forT 
overall trahsfer rate, MeHg, aflj for T 
T correctioh factor 
HehJV's Law Constant, HgO 
Hehfy's Law Constant, Hgll 
Henry's Law Constant, MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of the watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HgO overall transfer rate, HgO 
K_v,Hgll overall transfer rate, Hgll 
K v,MeHg overall transfer rate, MeHg 
K_L,HgO liguid phase transfer coefficient,HgO 
K_L,Hgil liquid phase transfer coefficient, Hgl I 
K L,MeHg liguid phase transfer coefficient,MeHg 
K G . HgO gas phase transfer coefficient, HgO 
K G . Hgll gas phase transfer coefficient, Hgll 
K G. lileHg gas phase transfer coefficient, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

Equation 

Equation 

Units 
g"/r 
•Vyf 
g'yf 

ug/m3 
ug/m3 
ug/m3 

Units 
m/yr 
m/yr 
m/yr 

_ atm-ni3/mole 
atm-ni3/mole 
attn-mS/mole 

atth-m3/mole-K 
Kelvin 

Value 
4 39E-01 
8.24 E-01 
7.53E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-02 
1.C3E-I-01 

1026 
7 10E-03 
7 10E-10 
4 70 E-07 
8.21 E-05 

302.54 

m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E-f02 
1 70 E-02 
1.03E-1-01 
1.89E-f02 
1.89E-t02 
1.83E-t02 
5.94E-f05 
5.94E->05 
5.75E-^05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M M Morel. 1994. The Biogeochemical cvcling of elemenlal mercury: Anthropogenic Influences Geochimica et Cosmochiniica AcL 58(151: 3191-191 £ 
states that the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 
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Liquid tt^nsfer coefficient, K_L,i 
Symbol 
K L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc w,HgO 
Sc_w,Hgil 
Sc_w,MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
liguid phase transfer coefficient,Hgll 
liguid phase transfer coefficient,MeHg 
Schmidt nuniOer for water, HgO 
Schmidt nufhher for water, Hgll 
Schmidt number for water, MeHg 
Temperature of reference water (T=20| 
viscosity of water 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

m/yr 
m/yr 
m/yr 

_ 
_ 
-C 

g/cm-s 

1.89E-f02 
1.89E-I-02 
1.83E-f02 
2.9aE-f03 
2.98E-I-03 
3.12E-I-03 

20 
0.019049 

K^,. =zi-
^ 

\Sc^f'{3.15x10') 

Calculated for T = 20 C (293.15 K) 

5b..., = 
k'> 

Pw-D^,, 

J= 
998.333 4-8.155(7; , -20)-f 0 . 0 0 5 8 5 ( 7 ; - 2 0 ) : 

Gas transfer coefficient, K_G,i 
Symbol Parameter 
K G . HgO gas phase transfer coefficient, HgO 
K G. Hgll gas phase transfer coefflclenL Hgll 
K G . MeHg gas phase transfer coefficient, MeHg 
Sc_a,HgO Sf^midt number for air, HgO 
Sc a,Hgll Schmidt number for air, Hgll 
Sc_a,MeHg S<^midt numt>er for air, MeHg 

Parameters usefl in calculations of transfer coefficients 
u shear velocity 
Cfl flrag coefficient 
W wind velocity. 10 m abovewalersurface 
pa flensity of air 
pw flensity of water 
k von Karman's constant 
i2 VISCOUS sublayer thickness 
va flynamic visco&ty of air 
Ta air temperature 

Equation 

u=sgrt(Cd)-W 

m/yr 
m/yr 
m/yr 

-
— 
— 

m/s 

-m/s 
g/an3 
g/cm3 

cm2/sec 
C 

5.94E-t-05 
5.94E-f05 
5.75E-f05 
2.71E-t00 
2.71E-f00 
2.84E+00 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 l(:g/m3 at20 C |if wewanHo change wtlh T well need formula] 

, =(l.32-l-0.009»r„)il0-' 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 

Hg(S04)2 
HgS 

or 
S04^" 

ŝ -
OH" 

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

or 
S04 -̂

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CJ-
S04^" 

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32,06 

alphas 
layer 2 

7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35,45 
96.056 

32,06 

Sediment 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32.06 

[^^^1 = «oC,..^.. 

1 
^ 0 -

1 + ^HgCI cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 

OH- ' ^ ^ H g s q so]-' + ^ H s S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S s'-_ y,Q 

Assumption 
cr = Total Chloride 
SO.^" = Total Sulfate 

S -̂ = Total Sulfide 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Equilibrium Partitioning 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised 100% of Trophic Level 3 Fish 

July 6, 2012 

Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_1 
f_aq_HgiLw_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100,00000% 
100,00000% 

0,81571% 
3,61221% 
2,94813% 

11,23203% 

0,00000% 
0,00000% 
3,93402% 

17,42109% 
14,62272% 
55,71087% 

0,00000% 
0,00000% 
0,78562% 
5,16164% 
0,00628% 
0,03550% 

0,00000% 
0,00000% 
9,14683% 
0,00000% 

38,05394% 
0,00000% 

0,00000% 
0,00000% 

73,17463% 
0,00000% 

38,05394% 
0,00000% 

0,00000% 
0,00000% 

12,14319% 
73,80506% 

6,31498% 
33,02160% 

100,00000% 
0,00055% 
0,00440% 

0,00000% 
99,99945% 
99,99560% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.13 
0.20 
0.83 
1.14 

84,224.58 
7,154.39 

16 
16 

J aa.i 1^,1 

I T I U Y^ai^i^ "^abio ~^bio_zoai '^bio.zoo^ ^biophytd '^biaphylo'^ ^biodeatji ^bia,deail~ ^ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"̂  ^ 4-ir V 
i T i U \JS.^j,i^ ' '^abio"^^bio_zoqi ' '^biqzoo'^ ^bio_phytd ' '^biqpfiylo'^ ^ b i o j e a d i ' '^biqdead'^ ̂ DOQ ' "^DOQ 

~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-^"^ ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U \ ^ a b i d ' '^abio'^^bio_zoqi' '^biQzoo'^ ^bio_pl>yld' '^biqphyto'^ ^bio_deadi' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a b i o , i ' "^abioj ' ^ ^ "*"-'^ZJ/O denttj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised 100% of Trophic Level 3 Fish 

July 6, 2012 

Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_D0C_Hgll 
K_D0C_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

Units 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

assumed to be 0,25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 

Tab: Equilibrium Partitioning Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

Solids Balance 

SbJo_phyto,1 
SbJo_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 
9.14E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiotic solids in water inflow g/m3 
Phytoplankton biotic solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

8.46 
1.34 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
2.23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E-t-06 
-2.23E+09 

0 
0 

2.22E-t-09 
0 

S bio dead.i 
3 

0 
0 

3.48E-^07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5.86E+D6 
-3.97E+07 

0 
3.38E+07 

S abio.sed 
5 

0 
1714.45282 

0 
0 

-5.25E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71 E+03 
0 

-5.38E+03 

b 
2.99E+08 

0 
3.55E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

5.72E-13 
-2.2E-10 

0 
0 

-2.82E-04 
0 

0 
0 

1.51 E-09 
-8.94E-09 

0 
-2.42E-04 

x=b/A 

0.134084 
0.198936 
0.829741 
1.138825 
84224.58 
7154.393 

-SE 

Value 
4.63E+05 
6.48E+05 
6.80E+06 
i.80E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0,83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

L^ = S,^'A[kg/w'/y,-

5^ = 1 , 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 , 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • S : ^ o . - v ^ • A . • SZ^oa + ^rs • A . • Sc. 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity ts a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBA,--S, bio_ dsail 

A c^^^ ,, J/ Qsed J c^sed 
~ Vi • Av • "^Sjo dead~^mm'ysed ' ' ^b io dead~yb ' \ ' ' "^bio . 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

Water column Abiotic Methylation of Hgll => MeHg' 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
L3q_Hgll_w_1 
Laq_Hgil_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_meth_1 
k meth 2 

Parameter Equation Units 
abiotic methylation in layer 1 per day 
abiotic* methylation in layer 2 per day 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer 2 per yr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer 2 peryr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00816 
0.03612 
0.03934 
0.17421 
3.46E-07 
8.93E-06 

Notes 

if anoxic: 

'^meth.base J } Hgl! 

k.. = k.. 

Notes 
1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

Sediment Biotic Methylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
3.49091 E-07 
0.000127418 

Notes 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R, D. Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox, Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

Water column Demethylation of MeHq => Hqll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
L3q_Hgll_w_1 
f_aq_Hgll_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_demeth_1 

k demeth 2 

Equation Units 
per day 
per day 
peryr 

peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in iayer 1 

biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, tayer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
8.16E-03 
3,61 E-02 
3.93E-02 
1.74E-01 
2.02E-07 

8.93E-06 

Notes 

k = k d&n^h Jxtse 
fEOC 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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^ P r i i m P n f R i o t i r . n p m P t h v l a t i o n o f M P H H = > H n l 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Units 
per day 
peryr 

Value 
6.98182E-07 
0.000254836 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

Notes 

July 6, 2012 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ, Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(OH)2 to Hgll, layer 1 
ratio of Hg(OH)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
— 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1,00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995, The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake vaiue of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(OH)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCl2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

*hoto-Degradatlon (MeHg -> HgO) 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
1,78E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA, Kelly, J.W. 

From Fig, 2a, k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002'PAR 

. Rudd, A.R. MacHutchon. 1996, Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

PAR = E/m2-day 
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•hoto-RedqfitiflyjLtteU -> HgO) 
k_photo_vis, study 
k_photo_UV-B, study 
k_photoreduct_base_vis 
k_photoreduct_base_vis 

rate for vis = 21 W/m2 
rate for UV-B = 0.4 W/m2 
base photoreduction rate constant, vis 
base photoreduction rate constant, vis 

per hr 
per hr 

per hour per uE/m2-sec 
per day per E/m2-day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

1 
1.2 

0.0010 
0.0300 

1 1 
1 1.2 

calculated for comparison to input 

. = k •ME 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2, UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0,10 
28.25 
0,27 
0,03 
0.04 
0,00 
0.31 
0.03 

111.68 
12.32 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000, Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can, J. Aquat, Sci. 57 (Suppl. 1): 155-163, 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11,8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxi d_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
rate for UV-B -1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0,25 
0,21 
58.85 
1.44 
1.52 
1,44 

554,95 
525.60 

1 from LaLonde, J.D., M, Amyot, AM.L, Kraepiel, F.M,M,Morel, 2001, Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25 +/- 0,02 per hour, w/UV-B = 1,18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ photo _ base = 
O.lShr -I 

l.lSuE mVs 
k _ photo _ oxid =k_ photo _ base • UVB 
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• i n h H n t P n ^ i t v 

Symbol 

Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

n UV-B extinction coefficient (layer UV light extinction = f(DOC) 
r\ UV-B extinction coefficient (tayer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of tayer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

Units 
m 
m 

E/m2-day 
E/m2-day 

perm 
perm 
perm 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0,15 
2,25 
76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E-49 

1 UV-B is modeled as being 0.5% of visible lighL 
check? 

let Reduction (HgO -> Hgll): Photo-Reduction plus Biotic Reduction, 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

Notes 

July 6, 2012 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12,32 

122.63 
23.27 

E - ^ JE.e- '^ 'dx- ^ ^ ' 

JO ", .VT .Vl 

, - K ^ . _e-^.%] 

E UV-B 

• • - 1 

^'jy-B^ A v — dx = 
1 E Q.UV-B 

k 
p 1vy-B^\ _ p %V-B^2 

Tj^.,= 0.44 l y (DOC)-
UV-B relation to DOC 
from LaLonde, J.D., M, Amyot, A.M.L, Kraepiel, F,M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ, Sci. Technol. 35: 1367-1372, 
citing Scutly, NM, Lean, DRS. Arcli. hlydrobiol. Belli. 1994. 43,135. 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Diet Comprised of 100% Trophic Level 3 Fish 

July 6, 2012 

YES 
NO 

Revisions 
Version No. 
1,0,1 

1,0.2 

1,0,3 
1,0,3a 

1,0,3b 
"LITE" 

1,0,4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users, 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM dov/n to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios, 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (ESQ) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell HB of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/20071 

July 6, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

^ • • 
%with Known Contaminated Soil ^ ^ 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Con 

^B 
• • • • • 1 
1 1 I 

centrations 
H g O ^ r 
H g l l H 

M e H g ^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweight 

Known Mercury in Contaminated Soils 
Cs,HgO ^ ^ 
Cs,Hgll 

Cs.MeHg 

Value 
East 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7,15 
29.39 
29.39 
19.9 

152.4 
1 

16 
16 
0 

Eutrophic 

^ ^ H 

^ ^ ^ 

^ 

^ 

^ ^ 

" 

5.64E-06 
7.33E-08 

33.27 

^ ^ ^ -* 

B 
^ ^ ^ 

1.129080624 
4.13E-03 ^ ^ _ 

Units 

m2 

~ 
~ 
~ 
~ 
-

m2 
m 
m 

~ 
yr 

m3/yf 

„ 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHq Unfiltei 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

17.941,378 
2,581,565 

301.427 
310.000 

PCT ERROR 
9,50 

-51,71 
-64,28 
-46.85 

-38.33653462 

Epilimnion 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ ^ H 

^^^^^^1 
i ^ ^ ^ ^ H 

d t ^ ^ ^ ^ ^ l 

^ ^ ^ ^ ^ ^ H 
^^^^^1 CLEANUP 
17.58 

43.08721129 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

1 Sediment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
| H g T porewater 

3HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

11,73 
3.14 
0.43 
15,31 

11,73 
66,10 
2.47 
80,30 

21,98 
116.08 
5.28 

143.34 

21.98 
551.86 

7.89 
581.74 

21.98 
99,56 
1.22 

122.77 

0.00 
33,22 

0.05107 
33,27 

0.40 
0.86 

1.81 
Kingfisher 

17,58 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

Lig/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.47525 
7.39 

0.88225 
42,67625 

1 0.00422 
1 33.27 _ 

Note: 8 

Absolute Error 

-11.73 
-3.14 
0.04 
-7.92 

-11.73 
-66.10 
-1.59 

-37.62 

-21.98 
-116,08 

-5.28 
-143,34 

-21.98 
-551,86 

-7.89 
-581,74 

-21.98 
-99.56 
-1.22 

-122,77 

0,00 
-33,22 
-0.05 
0.00 

-0.40 
-0.86 

Relative 
Error 

-100 
-100 

9,5013533 
-51.71183 

-100 
-100 

-64.28243 
-46.85323 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-91,73681 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.13 
0.03 
0.63 

0.47 
2.67 
0.18 
3.32 

0.53 
2.59 
0.23 
3.36 

0.53 
12,34 
0.35 
13,21 

0.53 
2.18 
0.05 
2.76 

0.00 
0.39 
0,00 

0.730 

0.029 
0.063 

0.13 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

6.30 
1.69 
0.24 
8.23 

6.30 
35.52 
1.37 

43.19 

11.64 
61.36 
2.85 

75.85 

11.64 
291,74 

4.25 
307,63 

11.641 
52.614 
0,655 
64.910 

0.00 
17.55 
0.03 
17.58 

0.22 
0.48 

1.00 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Biotic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO - > Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1.16E-07 
6.98E-07 

0,03 
0.002 
0.03 

28,25 
58,85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

ratio Sed 
Meth/demeth 

50.00% 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1,89E+05 
1,67E+05 
1,80E+05 
9,14E+05 
1,99E+06 

Wildlife 
Little &rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

ti.4& 

1.02 
0.00 
0.00 
0.93 
1.81 

0.04 

0.07 
0.00 
0.00 
0.07 
0.13 

0.00 
0,00 
0.00 
0.00 

0,00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

__^^^_^M 
0.56 
0.00 
0.00 
0.51 
1.00 

^ ^ f f B 
0.00 
0,00 
0.00 
0.00 

^ 0.00 

X 

HI 
1.81 
0.13 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

33,27 
0.73 

19,397 
-1.815 
17.582 

for HI = 

SedHgT vs HI of Most Sensitive Indictor 

y = U.U026X - O.UUti 

1 Calculated for user as the remainder of watershed area, 
2 If you are modeling a river ora well-mixed lake, enter 0,1 
3 Type 'YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0,001/d oxic), 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo, If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag, 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43. and "By Changing Cell" to H41 

Absolute Error = Obseived - Predicted 

Observed - Predicted , „ „_. 
Relative EiTor = •100% 

Obseived 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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RGO Report 
Operable Uriil 2, Mclnfosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Vaiied Diet 

My 6, 2012 

Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 
Scenario 

Contaminated Uncontaminated 

Water Concentration [MeHg] 

Biota 

Trophic Levef 1: Phytopiankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
I 0.43 

Sediment 
0,03 

Target 

0.240 

0.08 
0.07 
0.08 
0.40 
0.86 
0.47 
0.08 
0.08 

0,01 
0,01 
0,01 
0,03 
0,06 
0,03 
0,01 
0,01 

0,05 
0,04 
0,04 
0,22 
0,48 
0,26 
0,04 
0,04 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Total Dose = J^ %Diet̂ ^^ ,̂̂ ĵ̂  • Potential Dose, + {drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or R/D 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ ^ . , ^,_„ 
weight] ^^^ "^^^ weight/d] [L/d] 

0,0075 0,00377 0,0012 

7,4 0.733 0,62 

0.85 0.1145 0.085 

2,2 0.509 0.1 

0.34 0.147 0,16 

0,417 0.168 0,03 

0.15 0.086 0.017 

0,673 0.1834 0.045 

50 0,80 0.000 

Percent of „ 
_ _. , Percent of 

Percent of Diet Percent of Diet Diet from n' t f 
from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : , ° ' ' , , 

Level 3 : 
and Plants Insects Crayfish or ^, , 

Z Ftsh 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 18% 23% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
„ . , Percent of 
Diet from „ . . , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^, , sources 
Fish 

-

0% 0% 

10% 0% 

60% 0% 

0% 100% 

0% 100% 

0% 0% 

10% 50% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0,0066 1.4 

70 0,0066 1.4 

45 0,0066 0.9 

70 0.059 1,4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3,3, Table 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

17 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

36 

0 

0 

D 

0 

18 

0 

5 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

1 

4 

0 

0 

6 

8 

0 

0 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

29 

3 

0 

0 

32 

51 

0 

1 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

9 

70 

0 

0 

0 

50 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

36 

39 

76 

0 

0 

56 

109 

22 

8 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

56M 

HQ (Total 
Dose / TRV) 

0,49 

0.52 

1.02 

0.00 

0,00 

0.93 

1.81 

0.36 

0,00 

RflD 1 
0,01 

0,01 

0,01 

0,01 

0,01 

Nichols, J,,S, Bradbury, J. Swartout, 1999, Derivation of Wildlife Values for Mercury, Joumal of Toxicology and Environmental Health, Part B. 2:325-255, 
values from Nichols, et al, 1999, Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook, Child drinking rate is the average of children 1-10 (,74 Ud) and 11-19 (0,97 Ud}, 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that ail the fish ingested of this type are exposed to the contamination and are of trophic 

Woman mtxleled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0,00 

0,00 

0,00 

level 4. 

0.00 

0.00 

0,00 

0,00 

0,00 

0.00 

0.00 

0,00 

0,00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,3 

0,1 

0,3 

0,1 

0,3 

0,00 

0,00 

0,00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5,00E+06 

50th 

1.89E+05 
1.67 E+05 

1.80E+05 

9,14E+05 

1.99E+06 

1,08E+06 

^.1.87E+05 

• I . 7 4 E + 0 5 

75th 

9,20E+06 

95th 

1.40E+07 

B A F -

ug 

As 
ug 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Vaiied Diet 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.005 

0.003 

0.003 

0.001 

0.015 

0.002 

0.004 

0.002 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0,00 

1,22 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

2.64 

0.00 

0.00 

0.00 

0,00 

1,27 

0,00 

0,36 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.08 

0.27 

0.00 

0.00 

0.46 

0.57 

0.00 

0.03 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.14 

0.19 

0.00 

0.00 

2.32 

3.71 

0,00 

0.08 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0,00 

0,62 

5,06 

0,00 

0,00 

0,00 

3,59 

0,00 

0,48 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

3 

3 

6 

0 

0 

4 

8 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

HQ (Total 
Dose / TRV) 

--

0.04 

0.04 

0.07 

0.00 

0.00 

0.07 

0.13 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0,038 

0.020 

0.024 

0,011 

0,113 

0,017 

0,027 

0.016 

0,000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0,00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

9.27 

0,00 

Potential 
Dose from 

Trophic 
Level 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 

20.14 

0,00 

0,00 

0,00 

0,00 

9,69 

0.00 

2.73 

0,00 

Potential 
Dose from 

Trophic 
Level 2: 

ug Hg/kg 
wet 

weight/d 

0.00 

0.64 

2.04 

0.00 

0.00 

3.48 

4.33 

0.00 

0.24 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0,00 

16.29 

1,48 

0.00 

0.00 

17.67 

28.29 

0.00 

0.60 

ug Hg/kg 
wet 

weight/d 

0,00 

4,73 

38,59 

0,00 

0,00 

0,00 

27,38 

0,00 

3,66 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

20 

22 

42 

0 

0 

31 

60 

12 

4 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

^ m m 

HQ (Total 
Dose / TRV) 

~ 

0.27 

0,29 

0,56 

0.00 

0,00 

0,51 

1.00 

0.20 

0,00 

RfD 1 
0,004 

0,005 

0.005 

0.005 

0.005 

0.00 

0,00 

0,00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0,00 

0,00 

0,00 

0.00 

0,00 

Tab: Wildlife Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
£ 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
4,63E+05 
1,40E+00 
l.OOE-01 
6,49E+05 
4,63E+04 

0 
6,80E+06 
6,80E+06 

0 
0,00000564 
7,332E-08 

152.4 
100 

^̂ ^̂ Ĥ 
^̂ ^̂ Ĥ 10 

7.76 

^̂ ^̂ B̂ 
1 7,15 

7,15 
7,15 

• 
1 1 

i 

1 1 

• 
1 
1 1 

Link 
Link 
Link 
Calc 
Calc 
Link 
Calc 
Calc 
User 
User 
User 
Link 

not currently used 
Link 
Link 

not currently used 
not currently used 

Comp 

Link 
Link 
Link 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter Equation 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_R0,Hgll soil runoff rate constant, Hgll 
ks_R0,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs.HgO watershed soil concentration, HgO 
Cs.Hgll watershed soil concentration, Hgll 
Cs.MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Weiland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J,W.M. 1995, Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water. Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
-
„ 

— 
-
_ 
— 
-
_ 
-
-

Value 
647.500 • 

2% • 
53% 1 
13% 1 
16% 1 
16% 

13,598 
345,118 M 
86,118 1 
101,010 I 
101.658 J 

0,1 
0,001 
0,001 
0,001 

0,0005 
0 
0 
0 

1,129080624 
0,004128952 

6 

1 
1 
1 

0,2 
0,2 
4,9 

0,2 
0,2 
2 

0,2 
0,2 
0,2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(D0C) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

-
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0,525 

Value 
29,39 
29,39 
302,54 
302,39 

19,9 

95,00 
0,65 
0,05 
0,50 
29,33 

2,25 
76,66 
76,66 

Meso 
3-5 
2 

Meso 
1,05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2,25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2,5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0,525 1,05 2,25 2,5 perm 

3 from Scully and Lean: Scully, N,M., D,R.S, Lean. Arch. Hydrobiol. Beih. 1994, 43,135, as cited by 
LaLonde, J.D., M, Amyot, A.M,L. Kraepiel, and F.M,M.Morel. 2001, Environ, Sci. Technol, 35, 1367-1372, 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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H 
atm-m3/mole 

7,10E-03 
7,10E-10 
4,70E-07 

7,10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

^ 15,887 ^ 

Kd-sed 
L/kg 

0 
260,558 

Kd_bio 
Ukg 

0 
17,941,378 

, 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
IVIeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6,41 E-06 
6,41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Z)„.. = 
1.9 cm 

"'' MW^'^ sec 

- 5 

/ ) . , . - = 
22x10 cm 

W , l 

M W 2/3 
sec 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et a!,, 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2,2-5.8 

17 
2.8 

1,3-4,8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4,9 

4,2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3,8-6.0 

2 
3.9 

2,8-5,0 

DOC/Water 
log(L/kg) 

5,4 
5,3-5.6 

3 
5 

2,8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526,2 
7943282 

79432,82 
1584893 

Kd-
sediment 

L/kg 
79432,82 
1000000 

7943,282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1,5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462,6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
i 630.95734 

Allison, J.D, and T.L. Allison, 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste, Internal USEPA Report, 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal,, 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C:_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_H9T_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_filterecl 

C_HgO_1_T 
C_HglL'_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
Ci_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C^-HglL'-Sed, VL̂  
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layer 2 
deffih of first water iayer 
depth of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ^̂ kase fractior of M^g 
aqueous phase fractior of HgD in 
aqueous phase fractior of Hgll ir 
aqueous phase fractior of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water cojumr, layer 1 
water column, layer 1 
n water column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 

in water column, layer 1 
n water column, layer 2 
n watercc^umn, Iayer2 

in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'mB 
g'mB 
g'mB 
g'mB 
g'mB 
g^m3 
ĝ mS 
ĝ mS 

g'mB 
gln\2 
g'm3 

g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g/m3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
5.40% 
2.61% 
0.27% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 

m3 
m3 

Value 
4.71 E-07 
1.27E-07 
3.15E-08 
5.3^-07 
2.5K-06 
2.31 E-07 
5.32E-07 
2.1BE-06 
4.76E-08 

6.30E-07 
3.36E-06 
2.76E-06 

4.71 E-07 
2.67 E-06 
1.79E-07 
5.32E-07 
1.23E-05 
3.4^-07 
4.4^-07 
3.28E-01 
8.97E-04 

3.45E-13 
3.93E-07 
6.65E-14 
3.93E-07 

9.80E-13 
7.2BE-07 
1.9K-09 

3.32E-06 
1.32E-05 
7.30E-07 

%Hgll 
30.41% 
93.36% 
99.73% 

5,858,941 
6,796,715 
6,796,715 
463,365 

9 
648,711 
46,337 

1.40 
0.10 

1000 
0 008 
0 029 
1000 
0 036 
0112 

0 000 
0.039 
0.146 
0 000 
0.174 
0.557 

Cone, in 
ng/L: 
"g'g 
0 47 
013 
0 03 
0 53 
2.59 
0.23 
0 53 
218 
0 05 

0.63 
3 36 
2 76 

0 47 
2 67 
0 18 
0 53 

12.34 
0 35 

0 
328,097 

897 

0.000 
0.393 
0.000 
0.393 

0 0000 
0 7283 
0 0020 

3.321 
13 213 
0.730 

%HgO 
14.19% 
4.03% 
0.00% 

O' = 
J2.i-i J±t-

0 . 5 - ( z , + Z 2 ) 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

Q' Bulk exchange flow |L3/T| 

Equalions for Tolal Mercury Concentrations of given species (i.e , lotaJ HgO: sorbed + dissolved) 

July 6, 2012 

v f - ^ = I^j,^ + Q,f,,,^ + ^w,,^-vJi-Cl^^+^w„,,-V^+kw^^^^^^^^^ 

K-^=i^M,i^Q.f,^A^^^J^-ci,A'̂ ,,.,^-^^^^^^^ 

ii C 

-+(v.+n)-r^,.^ 

• ^ c . 
dt 

-=iHnjy.\QrAhh.<a-y^<,Hi+\rQ'-'''̂ >^i-y '̂-H.m-y.-'\Ad:i]flsi! '̂-^^^^ 

^^ideHiJ r 1 r 2 2 2 1 dc:. 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) • A ] - C ; - R • 

( f'"' ^ 

0.,^ ] 
-iy.+^Af::L,-K-kK, fHl+K.-fJ-Cfl 

- « , . • -(^.+n)-ri,.A-(n..+*u-f^. c',lM4^h...iKJ<: 

-=[-fl„/:iU+(v,.-/;,,'„«,H,+v -̂/ŝ î,,J-A]-c;;,fl,+[t6.,,-('„,]-cĵ  - • « ™ -

I ""̂  ] 
-iy.^^^yni. KSA_„ VF.., 

Q' = 
E„ A,-

0.5-(z3+z,) 
E^ = 0 . 0 1 4 2 • Z'-^" • 3 6 5 d / y r v * e r e Z i s mean total depth ( i .e.,z1 +z2) 

from Mor tmer(1941) , cited in Schnoor, 1996, pg. 5 7 
for livers, this will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-4.60E*OB 
3,60E+fl8 
O.OOE+00 

5,859 E+06 
O.OOOE+OO 
O.OOOE+00 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

7,96E+07 
-1,14E+(I8 
3.25E-01 

0 OOOE+OO 
2.741 E+07 
0 OOOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4,22E+06 
1,31 E-01 

-1,93 E+07 
0 OOOE+00 
0OOOE+00 
8,134E+(I6 
OOOE+OO 
OOOE+OO 
OOOE+OO 

C HqO 2 T 
4 

5.86E+06 
OOOE+OO 
OOOE+OO 
-3,05E+07 
3.44E+07 
OOOE+OO 
2,59E+05 
OOOE+OO 
OOOE+OO 

C Hqll 2 T 
5 

0 OOE+00 
5,86E+(I6 
0 OOE+00 
1,08E+(I6 
-1,47E+(I8 
4.14E-01 
OOOE+00 
1,40E+08 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+OO 
5,86E+06 
3,81 E+04 
4,14E-01 

-1,79 E+07 
O.OOEfOO 
O.OOE+00 
1,20 E+07 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
3.12E+05 
OOOE+OO 
OOOE+OO 
-3,12 E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+OO 
OOOE+00 
OOOE+00 
OOOE+00 
5,25E+(I3 
O.OOE+00 
0 OOE+00 
-5,25E+(I3 
1,77E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
5,26E+(I3 
OOOE+00 
3,54E+(I0 
-5,26E+(I3 

Mat r ix 
b 

-4,89 E-01 
-6.18E+01 
-1.43E'O0 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C HqJI 1 sed 
C MeHq 1 sed 

So lu t ion 

4 712E-07 
2 670E-06 
1.792E-07 
5.321 E-07 
1.234E-05 
3.452E-07 
4.417E-07 
3.281 E-01 
8.963E-04 

Inverted Uathx 

-e,13E-09 
-3,39 E-08 
-6,58 E-10 
-7.220E-09 
-1.581 E-07 
-2.166E-09 
-5,99 E-09 
-4,20 E-03 
-6,35E-06 

-7,48 E-09 
-4,26E-08 
-e,19E-10 
-8,479E-09 
-1.968E-07 
-2.697E-09 
-7,04E-09 
-5,23E-03 
-7,91 E-06 

-3,1 OE-09 
-1,30E-08 
-8,94E-08 
-2,945E-09 
-6,130E-08 
-1,236E-07 
-2,44E-09 
-1,63E-03 
-2,82E-04 

7,60E-09 
4,05E-08 
1,33E-09 
4,60E-08 
3,19E-07 
4,38E-09 
3,e2E-08 
8,49E-03 
1,2BE-05 

-7,47 E-09 
-4,21 E-08 
-1,49 E-09 
-1,42E-08 
-3,58 E-07 
-4,91 E-09 
-1,18 E-08 
-9,52E-03 
-1,44E-05 

-3.13E-09 
-1.32E-0e 
-8.87E-0e 
-3.24E-09 
-6.34E-08 
-2.92E-07 
-2.69E-09 
-1.69E-03 
-6.66E-04 

7,60E-09 
4,05E-08 
1,33E-09 
4,60E-08 
3,19E-07 
4,3eE-09 
3,24E-06 
8,49E-03 
1,28E-05 

-7,47 E-09 
-4,21 E-08 
-1,52E-09 
-1,42E-08 
-3,58 E-07 
-5,00 E-09 
-1,18 E-08 
-9,71 E-03 
-1,47 E-05 

-3.14E-09 
-1,32E-OB 
-8.86E-08 
-3.25E-09 
-6.36E-08 
-2,92E-07 
-2.69E-09 
-1,69E-03 
-8.55E-04 

!f*/A 

4.71217E-07 
2.67016E-06 
1.79194E-07 
5.3214E-07 

1.23359E-05 
3.45194E-07 
4.41677E-07 
0.328097232 
0.000696776 
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SCENARIO 1 
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f_abio_HgO_w_1 
f_alMO_Hgll_w_1 
f_alMO_MeHg_w_1 
f_alMoJ-|gO_w_2 

f_al»o_Hgll_w_2 
f_abio_MeHg_w_2 

io_HgO_w_1 
io_Hg l l_wJ 
«_MeHg_w_l 
io_HgO_w_2 
io_Hgll_w_2 
io_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_Hgll_w_1 
f_phyto_Mel-|g_w_1 
f_phyto_HgO_VL'_2 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_l 
f_org_MeHg_'iv_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_iv_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
l(w_v,HgO 
l(w_v,Hgll 
l(w_v,MeHg 
kw_oxid_1 
kw_oxid_2 
k w r e d l 
kw_red_2 
kw_meth_1 
kw_meth_2 
kw_demeth_1 
kw_demeth_2 
kw_photodegrad_1 
kw_photodegfad_2 
l(w_mer 
kb_oxid 
kb_red 
kb_methy 
kb_demeth 
kb mer 

abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

3 fraction of HgO in v/ater column, layer 1 
3 traction of higll in water column, layer 1 
3 traction of MeHg in water col ivnn, layer 1 
3 fac t i on of HgO in water col ivnn, layer 2 
s f ract ionof Hgll in water column, layer 2 
2 fraction of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

3 fraction of HgO in water colt imn, layer 1 
^ f ract ionof Hgll in water column, layer 1 
3 Iraction of MeHg in water col ivnn, layer 1 
2 traction of HgO in water column, layer 2 
3fract ionof Hgll in water column, layer 2 
^ f ract ionof MeHg in water column, layer 2 

2 f rac lK^ of HgO in water column, layer 1 
^ t rac t iokof Hgli in water column, layer 1 
; fractiok of MeHg in water c o l i m n , layer 1 

3 fraction of HgO in water col i^nn, layer 2 
s f ract ionof Hgll in water column, layer 2 
3 fraction of MeHg in vrater column, layer 2 

organic paiticulate pfkase fraclion of HgO in water column, layer 1 
organic partculate f^tase fraction of HgtJ in water col i^nn, layer 1 
organic partculate f^tase fraction of M ^ g in water column, layer 1 
organic partculate f^tase fraction of HgO in water column, layer 2 
organic partculate phase fraction of Hgll in water column, layer 2 
organic partculate phase fraclion of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
paiticulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilization loss rate constant, HgO 
water co umn volatilization loss rate constant, Hgll 
water co umn volatilization loss rate conslant, MeHg 
water co umn oxidation rate constant 
water co umn oxidation rate constant 
water co umn reduction rale constant, layer 2 
wate" c o u m n reduction rale constant, layer2 
w a t ^ c o u m n m e d i a t i o n rate conslant, layer 1 
water co i£nn m e ^ l a t i o i rate constant, layer 2 
water co i vnn demethylation rate constant, layer 1 
water co i vnn demethylation rate constant, layer 2 
water co umn photoreduction rate for layer 1 
wata" CO umn photoreduction rate for layer 2 
water c o u m n mef cleavage deme^ylat ion rate constant 
benthic oxidation rate constant 
benthic reduction rate corstant 
bentfiic methylation rate constant 
benthic demethylalion rate consta i t 
benthic mer deavaqe demethylalion rate conslant 

g'yr 

9 ^ 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 008 
0 000 
0 000 
0 052 
0 000 

0 000 
0 091 
0 381 
0 000 
0.000 
0.000 

0 000 
0 732 
0 381 
0 000 
0 000 
0 000 

0 000 
0121 
0 063 
0 000 
0 738 
0 330 

I.OOE+OO 
5.52E-06 
4.4(E-05 

O.OOE+00 
I.OOE+OO 
I.OOE+OO 

4.B9E-01 
Z35E+01 
9.36E-01 

134 70 
000 
022 

554 95 
525.60 
122.63 
23 27 
0.00 
0.00 
0.00 
0.00 
6.51 
0.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for SedimenI Concentrations 
Mod^ Calculates as g Hg per cubic meter {water or sediment particles) 

'^dv 
g H g 

g sed 

kw ,̂- = — 

p!«™-J,(l-^w) 

I ly aq,f 

g sed 

cm sed 

' g H g ' 

m^ bulk 

m^ bulk 
1 0 ' £ ^ 

c^ \ g H g 

g sed P ^ 

C" 
,MJ+p,.,^,.^-sJ g water 

cm^ water 

m' water 

m' bulk 

" g H g ' 
m' bulk 

10"' ' '" ' 
m' 

+-
g sed 

cm^ sed 

m' water 

m' bulk 
1 0 ' ^ 1 

tn 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 

E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic settling velocily 
biotic settling velocity 
resu^)ension v^oci ty 
phytoplankton mortality rate 
mineralization rate 
b u r i ^ rate 

pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
SedimenI F^article Densily 
sediment porosity 
sediment layer.char mi>nng length 
Virfume of Sediment 

vol i^ne, HgO 
volume, Hgll 
volume, MeHg 
coeflicient,HgO 
coefficient, Hgll 
coefli cient, MeHg 

TS3_1 
TSS+2 

Effective Paittlion Coefficients for each Hg species and layer 
K_elf_HgO_1 Effective K for HgO in layer 1 
K_elf_Hgll_1 Effective K for Hgll in layer 1 
K_elf_MeHg_1 Effective K for MeHg in layer 2 
K_eff_HgO_2 Effective K for HgO in layer 2 
K_eff_Hg!l_2 Effective K for Hgll in layer 2 
K_eff_MeHg_2 Effectve K for MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

! ig/L 
Tig/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
Lflig 

4,792 63 
73 

0 003700005 
10 95 
0 01 

0 007620015 

2.59E+05 
2.59E+05 
2 47E+05 
6.41E-tO 
6.41 E-10 
6.11 E-10 
2 65E+00 

0.83 
0 030 

13900.95 

8.46 
1.34 

O.OOE+OO 
2.37E+06 
5.54E+05 
O.OOE+00 
2 31 E+06 
3.69E+05 

^U.i 

[sLfL^i + s„',c4., + si^^c',^-.., + sLc i 
•si*,,.+s;^+s;,,.+sL 

(^L,+Cioc, 

,) fc' - c ' 1 
TSS 
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SCENARIO 1 
Belted Kingfisher - Varied Diet 
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Water Body Mercury Concentrations 
Syinbol Parameter 
C HqO 1 Aq 
C Hqll i Aq 
C_MeHg_1_Aq 
C HqO 2 Aq 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HqO pore 
C Hqll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HqT_2_Eiltered 
C HqT Sed filtered 

C_HqO_1_T 
C Hqll 1 T 
C MeHg 1 T 
C_HqO_2_T 
C Hqll 2 T 
C MeHg 2 T 
C_HqO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g l s e d , wel 
C HqT sed.wet 

C HqO_sed. diy weight 
C Hqll 1 sed. diy weiqht 
C MeHq 1 sed. dry weiqht 

C HqT 1 
C HqT 2 
C_HqT_Sed 

Equatio 

Layer 1 
Layer 2 
Sediments 

Q' 
Qin 
Qout 

V 1 
V 2 
z l 
z2 

f aq HqO w 1 
f_ail_Hgll_w_1 
E aq MeHq w 1 
E aq HqO w 2 
Laq_Hgll_w_2 
E aq MeHq w 2 

E_DOC_HgO_w_1 
E DOC HqO w 2 
E DOC Hqll w 1 
E_DOC_Hgll_w_2 
E DOC MeHq w 
E DOC MeHq w 

E abio HqO w 1 
E abio Hgll w 1 
E a b i o M e H g w l 
E abio HqO w 2 
E abio Hqll w 2 
E_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
InElow 

Outflow 
Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 Aw'z_1 
Volume of Layer 2 Aw'z 2 
depth of first water layer 
depth of second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hqll in water cokimn. layer 1 
aqueous phase fraction of MeHq in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 2 
aqueous phase fraction of MeHq in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction oE Hqll in water column, layer 1 
DOC complexed Eraction oE MeHq in water column, layer 1 
DOC complexed Eraction oE HgO in water column, layer 2 
DOC complexed Eraction oE Hqll in water column, layer 2 
DOC complexed Eraction oEMeHq in water column, layer 2 

ahiot c particulate phase Erac^on oEHqO in water column, layer 1 
ahiotc particulate phase Erac^on oEHgll in water column, layer 1 
ahiotc particulate phase Erac^on oEMeHq in water column, layer 1 
abiot c particulate phase Eraction oEHqO in water column, layer 2 
abiot c particulate phase Eraction oEHqII in water column, layer 2 
abiotc particulate pftase Eraction oE MeHg in water column, layer 2 

Units 
q/m3 
q/m3 
g/m3 
qhn3 
q/m3 
g/m3 
q/m3 
qlmi 
gftn3 

n/mS 
gftnS 
alms 

g/m3 
qln,3 
qlni3 
g/m3 
qlm3 
qtm3 
gtm3 
qlm3 
gfm3 

g'g 
g'g 

tit^ 

g'g 
g'g 

n/mS 
n/mS 
g/g 

%MeHq 
3,oa% 
1,36% 
0,15% 

HiB/yr 
m3fifr 
m3^r 
m2 

m2/yr 
m3 
m3 

1,17E-05 
3,14E-06 
4,34E-07 
2,20E-05 
1,16E-04 
5,28E-06 
2,20E-05 
9,96E-05 
1,22E-06 

1,53E-05 
1,43E-04 
1,23E-04 

1,17E-05 
6,61 E-05 
2,47E-06 
2,20E-05 
S52E-04 
7,89E-06 
1,B2E-05 
1,50E+01 
2,30E-02 

6,B9E-12 
1,17E-05 
2,75E-0B 
1,17E-05 

4,05E-11 
3,32E-05 
5,1 IE-OB 

8,03E-05 
5,B2E-04 
3,33E-05 

%Hqll 
BZ31% 
94.86% 
99.85% 

5,858,941 
6.796,715 
6.796,715 
463J65 

9 
648,711 
46,^7 

1,40 
0,10 

100,00000% 
0,81571% 
2,94813% 

100,00000% 
3,61221% 
11 23203% 

0,00000% 
3,93402% 
14,62272% 
0,00000% 
17,42109% 
55 71087% 

0,00000% 
0,78562% 
0,00628% 
0,00000% 
5,16164% 
0,03550% 

Cone, in ng/L : ug/g 
11,73 
3,14 
0,43 
21,98 
116,08 
5,28 
21,98 
99,56 
1,22 

15,31 
143 34 
122,77 

11,73 
66,10 
2,47 
21,98 

55186 
7,39 
18,25 

14965109,78 
23006,97 

0 000 
11687 
0 028 
11,714 

0,00 
33,22 
0,05 

80,30 
53174 
33,27 

%HqO 
14,61% 
3,78% 
0 00% 

y.̂ =î .M,n^Q.f..H,u4HJj<,A''̂ :̂ ^~^^ -̂̂ ^^^^^^ 

Q ' = 
E„A,-

0 . 5 - ( z , + Z 3 ) 
Q" Bulk exchange flow |L3/T1 

Equalions for Total Mercury Concentrationsofgivenspedes (i.e., lolal HgO: sorbed + dissolved) 

4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/J„'//goAkL,+e'-C^^ 

dq 
dt 

^c i . 
" dt 

--t^M^Hi+QS,^.Hi+^Km-'^Acii:iA-Q^^rQ-^^K.M.Eiy.-H,,.},-y.-i^v;..J.-^^^^ 

yf-^=A^^uyvic'^,A^\.ry.+H>'«,..^^yici,HA-Q-^^^^^^^ 
/:: 

-+(v„+v,)-r;ff*-i 

''^-^='^^''''-'^'^-^^^AH...^-yJ[-<z,mA-Q Rj-f^'^kA^.)p:::.,,iA, 

y-^^f^=-^^^''>^<X'^^i'^+\re'-''^^...ay.-i''s,.ry.-kw^,..r.,K---.^ 

dc^i 
=k-w/.",:^+(^'^ • Ai^jo + ̂ ^ • A^w ) A ] • / w , H s O - A . - * * = . C+K.-fJ-c^i+[* 

-=kj: iH,„+L • f:uB+>'.. • /*;W J- -^l- ^ H , U + H . ^ y J CH -R-. 
f" 

^ A^A',)d::Ln^-H..+kU-y.. -H, 

dC 
~ l^swfaqMills "'" ViA • fsimMiSs + ''.-B ' /iiKMeHsJ' A ] ' ^McHs + V^-melh' y-.eiV ^Hgll + b I ' J in -kb_ 

Q ' = 
E...A.-

0 ,5-{z2-Fz,) 
E^ =0.0142-Z'^^-365c//>'r where Z is mean tot^ depth (1 e . z l + z2) 

Erom Mortimer, cited in Schnoor, 1996. pq 57 
Eor nvers, this will be diEEerent (see Schnoor) 

Matrix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HgO 2 T 
C HqN 2 T 
C MeHq 2 T 
C HgD sed 
C Hqll 1 sed 
C MeHq 1 sed 

A-x=b 

C HqO 1 T 
1 

-4,60E+08 
3,60E+08 
0,OOE+00 
5,659 E+06 
0 OOOE+OO 
0,000 E+OO 
0,OOE+00 
0,OOE+00 
0,OOE+00 

C Hqll 1 T 
2 

7,96 E+07 
-1.14E+08 
2,25E-01 

0 OOOE+00 
2.741 E+07 
0 OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

4.22E+06 
1,31 E-01 

-1.93E+07 
0,000 E+OO 
0,000 E+OO 
8,134E*06 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

5,86 E+06 
0,OOE+00 
0,OOE+00 
-3,05 E+07 
2,44E+07 
0 OOE+00 
2,59 E+05 
0,OOE+00 
0,OOE+00 

C Hqll 2 T 
5 

0,00 E+OO 
5,86 E+06 
0 OOE+00 
1,08 E+06 
-1,47 E+08 
4,14E-01 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+00 
0 OOE+00 
5.86E+06 
3.81 E+04 
4,14E-01 
-1,79 E+07 
0 OOE+00 
0 OOEfOO 
1.20 E+07 

: HqO 1 se 
7 

0 OOE+00 
0 OOE+00 
0 OOE+00 
3,12 E+05 
0 OOE+00 
0 OOE+00 
-3,12 E+05 
1,00 E+OO 
0 OOE+00 

:: Hqll 1 set 
8 

0,OOE+00 
0,OOE+00 
0,OOE+00 
0,OOE+00 
5,25E+03 
0,OOE+00 
0,OOE+00 
1,OOE+00 
1,77E+O0 

C T sed 

C MeHq 1 sed 
9 

0 00E+OO 
0 OOEtOO 
0 OOEtOO 
0 OOEtOO 
0 OOEtOO 
5.26E+03 
0 OOEtOO 
I.OOE+OO 
-5,26E+03 

Matrix 
b 

-4,89E-01 
-6,18 E+01 
-1,43 E+OO 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
1,50E+01 
0 OOE+00 

14 988135 q/m3 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HgO sed 
C Hqll 1 sed 
C MeHq 1 sed 

Solution 
Matrix 

1 173E-05 
6 610E-05 
2 470E-06 
2 193E-05 
5 519E-04 
7,883E-06 
1,825E-05 

1,497E+01 
2,301 E-02 

Inverted Matrix 

-4,89E-09 
-1,56E-08 
-2,89E-16 

-1,059 E-09 
-3,102E-09 
-3,520 E-16 
-8,79E-10 
8,80E-10 
-5,06E-13 

-3.46E-09 
-1.99 E-08 
-4,35E-16 

-8,060 E-10 
-3,862 E-09 
-6,689 E-16 
-6,71E-10 
6,72 E-10 
-1,30 E-12 

-1,63 E-09 
-4,69 E-09 
-8,91 E-08 
-1.459E-10 
9,097 E-09 
-1,226E-07 
-1,21 E-10 
2,79E-04 
-2,79 E-04 

-1,07 E-09 
-3,70 E-09 
4,05E-15 
-3,35 E-08 
-6,26 E-09 
1,35E-14 
-2,78 E-08 
2,7BE-0e 
4,0OE-11 

1.46E-10 
8.24E-10 
2,37E-16 
2,79E-10 
7,02E-09 
7.49 E-16 
2.32E-10 
2,33 E-10 
1.63E-12 

-1,33E-09 
-3,01 E-09 
-8,83E-0e 
2.04E-10 
2,32 E-08 
-2,91E-07 
1.69E-10 
6.62E-04 
-6,62E-04 

-1,06 E-09 
-3,68 E-09 
5,04E-13 
-3,35 E-08 
-6,15 E-09 
1,65E-12 
-3,23 E-06 
3,23E-06 
4,87E-09 

7,68 E-07 
4,33 E-06 
1,56 E-07 
1,46 E-06 
3,68 E-05 
5,15E-07 
1,21 E-06 
9,98 E-01 
1,51 E-03 

-1,ieE-09 
-2,ieE-09 
-8,82E-08 
4.82E-10 
3,02E-08 
-2,91 E-07 
4,00 E-10 
8.52 E-04 
-8,52E-04 

iFb/A 

1,17E-05 
6 61 E-05 
2,47 E-06 

2 2E-05 
0,000552 
7 39E-06 
1 32E-05 
14 96511 
0,023007 

r . « J \ g H g 

Yg sed Pp„,tick{^-^«A g sed 
cm sed 

~ g H g ' 
m bulk 

m ' 

m^ bulk 
10'""J 

m 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

zoo HqO w 1 
zoo_Hgl]_w_1 
zoo MeHg w 1 
zoo HqO w 2 
zoo_Hgll_w_2 
zoo MeHq w 2 

phvEo_HgO_w_l 
pJiyto Hqll w 1 
phyto MeHq w 
phvto_H90_w_2 
phyto Hqll w 2 
phyto MeHq w 

orq HqO w 1 
orq Hqll w I 
orqMeHq w_l 
orq HqO w 2 
orq Hqll w 2 
orgMeHq w 2 

'_aq_HgO sed 
aq Hqll sed 
aq MeHq sed 

sed HqO sed 
sed HqH sed 

'sedMeHqsed 

L T.HqC 
L_T,Hgir 
L T.MeHq 

Rate Constants 
kw v,HqO 
kw v,HqH 
kw_v,MeHq 
kw oxid 1 
kw oxid 2 
k w r e d l 
kw red 2 
kw meth 1 
kw_meth_2 
kw demeth 1 
kw demeth 2 
k w_photodegrad_ 1 
kw photodeqrad 2 
kw mer 
kboad 
kb red 
kb methy 
kb demeth 
kb mer 

AT HgO 
Ar_Hgll 
AT MeHq 
;u HqO 
;u_Hqll 
ft MeHq 

zooplankton parlicu 
zooplankton parli 
zooplankton particu: 
zooplankton particu: 
zooplankton parli 
zooplankton particu: 

ilale pha 
iJale pha 
iJale pha 
iJale pha 
iJale pha 
ilale pha 

1 of HqO in water column, layer 1 
1 of HgU in waier column, layer 1 
1 of MeHg in water column, iayer 1 
1 of HqO in water cokinn, layer 2 
1 of Hql] in water column, layer 2 
1 of MeHq in water column, layer 2 

[^tytoplankton padjculate phase fraction of HgO in waier column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of MeHq in waier column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton partjculate phase fraction of Hqll in water column, layer 2 
phytoplankton particulate phase fraction of MeHq in water column, layer 2 

orqanic particulate [ ^ s e fraction of HqO [n water column, layer 1 
orqanic particulate phase fraction of Hgll in water column, layer 1 
orqanic particulate [ ^ s e fraction of MeHq in water column, layer 1 
orqanic particulate phase fracbon of HqO in waier column, layer 2 
orqanic particulate phase fracbon of Hqll in water column, layer 2 
orqanic particulate phase fracbon of MeHq in water column, layer 2 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqll in sediments 
aqueous phase fraction of MeHq in sediments 

pariiculaie phase fraction of HqO in sed^enls 
pariiculaie phase fraclion of Hqll h sediments 
pariiculaie phase fraclion of MeHg in sedvnents 

Total Load, HqO 
Total Load, Hqll 
Total Load, MeHq 

r column volatilization loss rate constant, HqO 
r column volatilization loss rate conslant, Hqll 
r column volatilization loss rate conslant, MeHg 
r column oxidation rate constant 
r column oxidation rale constant 
r column reduction rate conslant, layer 2 
r column reducbon rale constant, layer 2 
r column melhyialion rate constant, layer 1 
r column methylation rate constant, layer 2 
r cdumn denielh^alnn rale constant, layer 1 
r cdumn demeth^atkin rale constant, layer 2 
r cdumn pholoreduction rale for layer 1 
r column photored uclk)n rale for iayer 2 
r column mer cleavaqe demethylation rate constant 

benthic oxidalion rale constant 
benthic reduction rale conslant 
benthic melhyialion rale constant 
benthic demethylation rate constant 
benthic mer cleavage demethylalion rate constant 

ahk>tic settlinq velocity 
biotic settlirtg velocily 
resu^ension vekjcily 
[Phytoplankton mortality rate 
mineralization rate 
burial rate 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coefticient,HqO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHq 
SedimenI Parlicle Densitv 
sediment porosity 
sediment layer.char mixinq lenqlh 
Volume of Sediment 

e_sed 
z sed 
V sed 

TSS 1 
TSS+2 

EffecSve Partitkin Coe^icjenls for each Hq species and layer 
K eff HqO 1 Effective K for HgO in layer 1 
K_eff Hgll_1 Effective K tor HgO in layer 2 
K eff MeHq 1 Effective Kfor Hqll in layer 1 
K eff HqO 2 Effective Kfor Hgll in layer 2 
K eff Hqll 2 Effective Kfor MeHg h layer 1 
K eff MeHq 2 Effective K lor MeHq h layer 2 

0.00000% 
9.14663% 

36.05394% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
73 17463% 
36 06394% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
12.14319% 
6.31498% 
0.00000% 

73 
33 0216 

niA-r 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

Aw'z Bed 

9/vr 
alp 
nfyr 

peryr 
pervr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

in3/yr 
in3/yr 
m 3 ^ 

in2ftiec 
m2lsec 
m2/5ec 
q/cm3 

cni3/cm3 

m3 

mq/L 
mgfl. 

L*g 
U g 
LAq 
Ukq 
LAg 
l A q 

100,00000% 
0,00055% 
0,00440% 

0,00000% 
99,99945% 
99,99560% 

4,89E-01 
2,35E+01 
9,36E-01 

134.7D 
0:00 
0:22 

55455 
525£D 
122.63 
2127 
0,00 
0,00 
0,00 
0,00 
6 i 1 
0,82 
0,00 
0,00 
0,00 
0,00 
0,00 
0,00 

4792,623412 
73 

0.003700005 
10,95 
0,01 

0 007620015 

2,59E+05 
2,59E+05 
2,47E+05 
6,41 E-10 
6,41 E-10 
6,11 E-10 
2,65E+00 

0,83 • 
0,03 

13900,95 

8,46 
1,34 

OOOE+OO 
2 37E+06 
5,54E+05 
0 OOE+00 
2,31 E+06 
3,69E+05 

I.V "^-^ 
, . , 1 

J aq,i 

^ 1 

[Hg{OH}AH*f 

hA 
= 10"" 

\gHg 
g sed 

pba Ik 

Pp.„J^-") 
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Operable Unit 2, Mcintosh, Alabama 

Water Body Mercury Concentrations 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Symbol 
C HgO 1 Aq 
C Hgll 1 Ag 
C MeHg 1 Aq 
C HgO 2 Ag 
C Hgll 2 Ag 
C MeHg 2 Ag 
C HgO pore 
C Hgll pore 
C M e H g j r a e 

C HgT 1 filtered 
C HgT 2 filtered 
C HgT Sed Altered 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sea 
C MeHg 1 sed 

C HgO sed, wet 
C Hgll 1 sed,v«t 
C MeHg 1 sed,M«t 
C HgT sed,w«t 

C HgO sed,drvweiglit 

Parameter Eguatton 

C Hgli 1 sed, drv weight 
C MeHg 1 sed, drv weight 

C HgT 1 
C HgT 2 
C H g T S e d , drv weigh 

Layer 1 
Layer 2 
Sediments 

Q' 
Oin 
Qout 
Aw 
E 
V 1 
V 2 
z l 
z2 

f ag HgO w 1 
f ag_Hgli w 1 
f ag MeHg w 1 
f ag HgO w 2 
f ag_Hgll w 2 
f ag MeHg w 2 

f DOC HgO w 1 
f DOC HgO w 2 
f OOC Hgii w 1 
f OOC Hgii w 2 
f DOC MeHg w 1 
f DOC MeHg w 2 

|%MeMeHg T/Hg Tj 

Bulk Exchange Flow 
intlow 
Outflow 
Surface Area of the W/ater Body 
Exchange rate 
Volumeof Layer 1 Aw'z 1 
Volume of Layer 2 AWz 2 
depth of first water layer 
depth of second water layer 

Units 
g/m 3 
g/m3 
gmi3 
g/m3 
gAIi3 
gAIi3 
g/m3 
q/rn3 
g/m3 

q/m3 
g/m3 
alms 

gmi3 
g/m3 
'gAIi3 
gAIi3 
g/m3 
q/rn3 
g/m3 
g/mS 
g/mS 

g/g 

m m PM] 

g'g 
g'g 
g/g 

g/mS 
g/ni3 
g'g 

%MeHg 
3.16% 
1_3B% 
0.16% 

nr3/VT 
m3/vr 
m3/iT 
in2 

m2/VT 
m3 
m3 
m 
m 

agueous ptiase fraction of HgO in water column, layer 1 
aqueous ptiase fraction of Hgli in water column. ayerl 
aqueous phase fraction of MeHg in water column, layer 1 
agueous phase fraction of HgO in water column, la^«r2 
aqueous phase fraction of Hqll in water column. ayer 2 
agueous phase fraction of MeHg in water column, la\«r 2 

DOC complexed fraction of HgQ in water column layer 1 
DOC complexed fraction of Hgil in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of HgO in water coiumr 
DOC complexed fraction of Hgil in water column 

layer 2 
layer 2 

DOC complexed fraction of MeHg in water column, layer 2 

VaUe 
6 30E-06 
1 69 E-06 
2,40 E-07 
1,16E-05 
6,14E-05 
2,85 E-06 
1,16E-05 
5,26 E-05 
6,55E-07 

8,23E-06 
7,59E-05 
6,4K-05 

6,30 E-06 
3,55 E-05 
1,37 E-06 
1,16E-05 
2,92 E-04 
4,25 E-06 
9,66 E-06 
7,91 E+CO 
1,23 E-02 

3,65E-12 
6,ieE-06 
1,48E-08 
6,1^-06 

2,14E-11 
1,76 E-05 
2,74 E-08 

4,32 E-05 
3,08E-04 
1,76E-05 

%Hgii 
82,24% 
94,83% 
99,84% 

5,858,941 
6,796,715 
6,796,715 
463,365 

9 
646,711 
46,337 

1 
0 

100,00000% 
0 81571% 
2 94813% 

100 00000% 
3,61221% 
11,23203% 

0,00000% 
3 93402% 
14,62272% 
0 00000% 
17,42109% 
55,71087% 

Cone, inng 'L : ug/g 
6,30 
1,69 
0,24 
11,64 
61,36 
2,B5 
11,64 
52,61 
0,65 

8,23 
75,35 
64,91 

6,30 
35,52 
1,37 

11,64 
291,74 

4,25 
9,66 

7,908,180 51 
12,347 00 

0.00 
6.18 
0.01 
6.19 

0.00 
17.55 
0.03 

43.19 
307 63 
17.58 

%HgO 
14.60% 
3.78% 
0.00% 

y.—^=t-TM>Bs+Q,AnM>HA^^'-''i-yAcHs,ii-^{-Q.«rQ'-i(^oiii.siy.-k^,„,,i^^^ 

Q' = 
£•.-. A-

0.5.{z,+z,) 
O' BulKexchangeflow[L3/Tl 

Eguations for Total Mercuiv ConcenftaBons of givm ^>ecies {i.e.. total HgOrsortiea + dissolved) 

^ - ^ - ^ = ^ ^ ~ ' ' ^ ^ ^ " p ^ ' ^ ' ' A ^ ' ' ' ' ' ^ ^ - ' ^ - \ ^ i ^ ^ ^ ^ i ' h iqH^ ' \ \ ' ^ H ^ . \ ^ y i if^.? 

A f* 

^^. 
" dt 

-=A^^U2'y^c:^A^w„^^-y^^H-^^^,,,,iv]-c^^^^^ /:: 
'-+kA^b}f::L-A 

I;.^=+N..•^•J•c;,.,-^h, •y2-c',.,A-Q'-i''u-y -̂î ^ .̂̂ -y -̂'̂ Ad:̂ %,,iA.-'.rf:;'̂ ^^^^ -+k+^)-f::L,A 

d^ZiB = 4'=>S,,,*!r^]-C'j5^,^ + [ -S- -*w, ,„ ,^ , -F , - / r^„ -F , . -*« ,„„ , , , -F . . -v ,^ - /„ ' ; f^ ,^^^ e U i • ^ ' ' ^aq.MeHi 

d C " 

• dt 
" - l-^^A'g'HsO + V ^ ' f^iial • fbi'aJlgtl / • •^w -vj-/;: •A...-kb. C+[*' 'wfJ-C+[':^.. •t'J-c^ 

'Au:iA''^A-f:L,n+%rL%J-A\<A^L.ryJ<t+ 7. ^yj-c:^ 

^ i . . ~l-^sw/«ilOHe"'"VsJ •/oiiaMeHg+^iS ' /siaJJiHs/ '•^w]'^w -[kb„..-yj-c: AC •A., - i k b . -kb^ 

Q' = 
- ^ n - ^ r 

0 , 5 . ( z , + Z j ) 
E_ = 0.0142 • Z'"^ • 365d /y r wtiere Z is mean total depth (i e., z l + z2| 

from Mortimer, cited in Schnoor, 1996, pg. 57. 
for rivers, the will tie different (see Schnoor] 

Matrix A 

C HgO 1 T 
C Hgii 1 T 
C MeHg 1 T 
C HgO Z T 
C Hgii 2 T 
C MeHg 2 T 
C HgO sed 
C Hgii 1 sed 
C MeHg 1 sed 

C HgO 1 T 
1 

-4,60EH)G 
3,60E-f0S 
0 OOE+00 

S,8S9E-fOE 
0 OOOE+OO 
0 OOOE+OO 
0 OOE+00 
Q.00E+OO 
O.OOE+00 

C Hgli 1 T 
2 

7,96 E+07 
-1,14E+0e 
2,Z5E-01 

O.OOOE+00 
2,741 E+07 
O.OOOE+00 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C MeHg 1 T 
3 

4,22 E+06 
1,31 E-01 

-1,93EM17 
O.OOOE+00 
O.OOOE+00 
8,134E+06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HgO 2 T 
4 

5,8eE+€e 
O.OOE+00 
O.OOE+00 
-3.05E+07 
2,44E+07 
O.OOE+00 
2,59E+05 
O.OOE+00 
O.OOE+00 

C Hgil 2 T 
5 

0 OOE+00 
5.86E+0E 
0 OOE+00 
1.0SE+06 
-1,47 E+08 
4,14E-01 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C MeHg 2 T 
6 

0 OOE+00 
0 OOE+00 
S,36E+06 
3,S1E+04 
4,14E-01 

-1,79E+07 
O.OOE+00 
0.00 E+OO 
1.20 E+07 

: HgO 1 sei 
7 

0 OOE+00 
0 OOE+00 
0 OOE+00 
3.12E+05 
0 OOE+00 
0 OOE+00 
-3,12 E+05 
I.OOE+OO 
0 OOE+00 

C Hgii 1 sed 
e 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
S,2SE+03 
0 OOE+00 
0 OOE+00 
1,00 E+OO 
1,77 E+OO 

C MeHg 1 sed 
9 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5,2eEH)3 
O.OOE+00 
1,OOE+00 
-5,26E+03 

Matrix 
b 

-4.e9E-01 
-6,18E+01 
-1,43 E+OO 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
7.92E+00 
0 OOE+00 

G HgO 1 T 
C Hgil 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgil 2 T 
C MeHg 2 T 
C HgO sed 
C Hgil 1 sed 
C MeHg 1 sed 

Solution 
Matrix 

6 303E-06 
3.552E-05 
1.366E-06 
1.164E-05 
2.917E-04 
4.252E-06 
9 662E-06 
7.908 E+OO 
1.235E-02 

Inveited Matrix 

-4,83 E-OS 
-1,56 E-06 
-2,83 E-16 

-1,059E-09 
-3,102E-09 
-3,520E-1S 
-6,73 E-10 
e.80E-10 
-5,D6E-13 

-3,46E-03 
-1,93 E-06 
-4,35 E-16 

-3,030 E-10 
-3,Se2E-03 
-6,633 E-16 
-6,71 E-10 
G,72E-10 
-1.30 E-12 

-1.63E-09 
-4,69E-09 
-8,91 E-oe 

-1.459E-10 
9,097 E-09 
-1,22eE-07 
-1.21 E-10 
2,79E-04 
-2.79E-04 

-1,07 E-09 
-3,70 E-09 
4.05E-15 
-3,35 E-06 
-6,26 E-09 
1.35 E-14 
-2,76 E-06 
2.7SE-0e 
4.00E-11 

-1.46E-10 
-G.Z4E-10 
-2,37 E-16 
-2,79E-10 
-7,02E-09 
-7.49E-1G 
-2.32 E-10 
2,33E-10 
-1.63E-12 

-1,33E-09 
-3,01 E-09 
-3,S3E-03 
Z,04E-10 
2,32 E-06 
-2,91 E-07 
1,69E-10 
6,62 E-04 
-6,e2E-04 

-1,06E-09 
-3,66 E-09 
5.04E-13 
-3,35 E-06 
-6,15E-09 
1,66E-12 
-3,23 E-06 
3,23 E-06 
4.67E-09 

7,66 E-07 
4,33 E-06 
1,56 E-07 
1,46 E-06 
3,66 E-05 
5,15 E-07 
1,21 E-06 
9,96 E-01 
1,51E-a3 

-1,13E-09 
-2,13E-09 
-3,e2E-03 
4,32 E-10 
3,02 E-06 
-2,91 E-07 
4,00 E-10 
6,52 E-04 
-3,52E-04 

X=ti/A 

6.3E-06 
3.6E-05 
1.4E-06 
1.2E-05 
0.00029 
4.3E-06 
9.7E-06 
7 90818 
0.01235 

TargetC sed,wel 7.920537175 g/g 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

f_abio_HgO_w_1 
f abio Hgii w 1 
f abio MeHg w 1 
f_abio_HgO_w_2 
f abio Hgii w 2 
f abio MeHg w 2 

f zoo HgO w 1 
f zoo Hgli w 1 
f_zoo_MeHg_w_ 1 
f zoo HgO w 2 
f zoo Hgli w 2 
f_zoo_MeHg_w_2 

f phyto HgO w 1 
f_phyto_Hgil_w_1 
f phyto MeHg w 1 
f phyto HgO w 2 
f_phylo_Hgil_w_2 
f phyto MeHg w 2 

f o r g H g O w l 
f org Hgll w 1 
f org MeHg w 1 
f_otg_HgD_w_2 
f org Hgll w 2 
f org MeHq w 2 

f ag HgO sed 
f a q Hgll sed 
f ag MeHg sed 

f s ed HgO sed 
f sed Hgll sed 
f sed MeHq sed 

L T,HgO 
L T,Hgll 
L_T,MBHg 

Rate Constants 
l<w v.HgO 
I(W v,Hgll 
l<w v,MeHg 
l<w_ox]d_1 
1(W oxid 2 
^M ted 1 
l(w_ted_2 
l<w meffi 1 
l(w meth 2 
l(w Oemeth 1 
l(w Oemeth 2 
l<w photedegraO 1 
l<wphotedegra0_2 
l(w mer 
Mn oxid 
kt i ted 
KO methy 
Mn demeth 
Ml mer 

abiotic particulate phase fraction of HgO rn water column, layer 1 
abiotic particuiate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of MeHq in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 2 
abiolic particutate phase fraction of MeHq in water column, layer 2 

zooplankton particulate phase fraction of HqO in water coiumn, laver 1 
zoopiankton particulate phase fraction of Hqll in water column, ia\«r 1 
zoopiankton particulate phase fraction of MeHg in water coiumn. iayer 1 
zoopiankton paiCculate phase fraction of HgO in water column, ia\«r2 
zooplankton paiflculate phase fraction of Hgli in water column, layer 2 
zooplankton paiflculate phase fraction of MeHg in water column, layer 2 

phylopianliton particulate pliase fraction of HgO in wafer coiumn, iayer 1 
phylopianiiton particulate pliase fraction of Hgil in watet coiumn, layer 1 
phylopianltfon particulate phase fracflon of MeHg in watet coiumn, iayer 1 
phytopiankton particulate phase fraction of HgO in watet coiumn, layer 2 
phytopiankton particulate phase fracflon of Hgii in watet coiumn, iayer 2 
phylopianliton particulate phase fracflon of MeHg in water coiumn, iayer 2 

organic particuiate phase fractran of HgO rn water column, layer 1 
organic particulate phase fractran ot Hgii in water column, layer 1 
organic particulate phase fractran of MeHg in water column, layer 1 
organic particulate phase fractran of HgO rn water column, layer 2 
organic partioiiate phase fractran of Hgii tn water column, layer 2 
orqanic particulate phase fractran of MeHq in water column, layer 2 

agueous phase fraction of HqO in sediments 
agueous phase fraction of Hqll in sediments 
agueous phase fraction of MeHg in sefliments 

particulate phase fracflon of HgO in sediments 
particuiate phase fracflon of Hgil in sediments 
particulate phase fracflon of MeHg in sediments 

Total Load, HgO 
Total Load, Hgii 
Total Load, MeHg 

watet coiumn voiatiitzatran loss rate c 
watet coiumn volatilization loss rate c 
watet coiumn volatilizatran loss rate c 
watet coiumn oxklation rate constant 
watet coiumn oxklation rate constant 
watet coiumn reduction rate constani 
watet coiumn reduction rate constani 
watet coiumn methylaflon rate constf 
watet coiumn methylaflon rate constf 
watet coiumn demettiytation rate con 
watet coiumn demethylation rate con 
watet coiumn photoreductton ratefta 
watet coiumn photoreductton ratefta 
watet coiumn met cleavage demefti\ 
benthic oxidafion rate constant 
benthic teducflon tate constant 
benthic meffiyiatran rate constant 
benthic demethylaflon tate constant 
benthic irter cleavage demethyl aflon 

ONt 
g/w 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryi 
peryi 
peryi 
per^T 
periT 
peryi 
peryr 
peryr 
per^T 
peryr 
peryr 

0,00000% 
0,78562% 
0,00628% 
0,00000% 
5 16164% 
0 03550% 

0,00000% 
9,14683% 
38,05394% 
0 00000% 
0 00000% 
0 00000% 

0,00000% 
73,17463% 
38,05394% 
0,00000% 
0,00000% 
0,00000% 

0 00000% 
12 14319% 
6 31498% 
0 00000% 
73,80505% 
33 02160% 

100 00000% 
0 00055% 
0 00440% 

0 00000% 
99,99945% 
99,99560% 

4,89 E-01 
2,35E+01 
9,36 E-01 

134,70 
0 00 
0 22 

554,95 
525,60 
122,63 
23,27 
0.00 
0.00 
0.00 
0.00 
6S1 
0.82 
0.00 
0.00 

om 
0.00 
0.00 
0.00 

K y l ^ 

g H g ' 

g sed 
P p . raa.(l-^i«i) gsed 

cm' sed 

~ g H g ' 

m' bulk 

' m' " 

n i bulk 
"lO^'f 

m J 

v s A 
V SB 
V rs 
kmort 
V mm 
V tiur 

R sw HgO 
R sw Hglt 
R sw MeHg 
E sw HgO 
E sw Hgll 
E_sw_MeHg 
iho s 
e_sed 
zsed 

V sed 

TSS_1 
TSS+2 

abiotic seUling velocity 
btoflc settling velocity 
resuspension velocity 
phytopiankton mortality rate 
mineral izatton rate 
burial rate 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgli 
pore water diffusive volume, MeHg 
pore water diffusion coefficieni, HgO 
pore water diffusion coefficient, Hqil 
pore water diffusion coefficient, MeH< 
Sediment Partfcle Density 
sediment porosity 
sediment layer,char miwng ienqtti 
Volume of Sediment Aw*z sed 

m / ^ 
m/yr 
m/yr 

peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
gfcm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792,628412 
73 

0,003700005 
10,95 
0,01 

0,007620015 

2,59E+05 
2,59E+05 
2,47E+05 
6,41 E-10 
6,41 E-10 
6,11E-10 

2,65 
O.SSd 
0.03 

13900.95 

8 46 

Effecttve Partition CoefTtcienls for each Hg species and layer 
K eff_HqO_1 
K eff Hqll 1 
K eff MeHg 1 
K eff HgO 2 
K eff Hqll 2 
K eff MeHg 2 

Effective KforHgO in layer 1 
Efl'ective KforHgll in layer 1 
Efl'eclive Kfor MeHg in layer 1 
Efl'eclive Kfor HqO in Iayer2 
Effective Kfor Hqll in layer 2 
Effective KfortvteHg in layer 2 

L/kg 
Ukg 
Ukg 
U l ^ 
Ukg 
UKg 

O.OOE+00 
2.37E+06 
5.54E+05 
O.OOE+00 
2.81 E+06 
3.69E+05 

Tab: Target C s e d H g Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ^ D e p , i ' ^ ^ I U , i ~ ^ ^ R T V , i ~^ ^ R R , i ~^ ^ R U J ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

L Dep.i 1̂  dry.i A.../I«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

Units 
g/yr 
g/yr 
g/yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

Value 
O.OOE+00 

8.96 
0.175429989 

0 
19.34 

0.3786 

h i and Dry Depos i t ion 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C mP 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 
^ ^ H ^ ^ ^ i 

0.15 

^ ^ i ^ ^ 
9.34 

0.2286 

0 

0.15 

15? 4 H 

User 
User 
User 

User 
User 
User 

1.5% wet 
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Operable Unit 2, Mcintosh, Alabama 

Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

^ R I J ~ Y^drvJ ' ^ ^ y v e t i • ^ C A ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^ W J 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^ w e t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D 
welA • A.U • Ru.t 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

^ R J ^ R W . + L 
Equation 

RR, 

UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW. i 

Value 
0.00 
13.47 
0.75 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 
0.82 
0.00 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Gaseous Diffusion Loading 
Symtiol Parameter 
L Diff.HgO Gaseous DLffusion Loaflmg, HgO 
LDiff.Hgll Gaseous Diffusion Loaflmg. Hgll 
LDiff.MeHg Gaseous Diffusion Loafling. MeHg 

C a.HgO 
C a.Hgll 
C a.MeHg 

Symbol 
K V.HgO.T 
K v.Hgll.T 
K V.MeHg.T 
Tdeta 
H.HqO 
H.Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO. adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHg. aflj for T 
T cotrection factor 
Heniv's Law Constant. HqO 
Henfy's Law Constant. Hgll 
Henry's Law Constant. MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of the watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v.HgO overall transfer rate, HgO 
Kv.Hgl l overall transfer rate, Hgll 
K V.MeHq overall transfer rate. MeHg 
KL.HgO liguld ptiase transfer coefficient. HgO 
KL.Hgl l liquid pdase transfer coefficient. Hgl I 
K L.MeHg liguid pdase tradsfer coefficient.MeHg 
K G , HgO gas pdase tradsfer coefficient. HgO 
K G . Hgll gas pdase tradsfer coefficient. Hgll 
K G. MeHg gas pdase tradsfer coefficient. MeHg 

Equation 

Equation 

Units 
g"/r 
•Vyf 
g'yf 

ug/di3 
ug/di3 
ug/di3 

Units 
di/yr 
di/yr 
m/yr 

_ atm-di3/diole 
atm-di3/diole 
atm-m3/diole 

atm-mS/diole-K 
Kelvid 

Value 
4 39E-01 
8.24 E-01 
7.53E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-02 
1.C3E-I-01 

1026 
7 10E-03 
7 10E-10 
4 70 E-07 
8.21 E-05 

302.54 

m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E-f02 
1 70 E-02 
1.03E-1-01 
1.89E-f02 
1.89E-t02 
1.83E-t02 
5.94E-f05 
5.94E->05 
5.75E-^05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Masod. R.P.. W.F. Fitzgerald, F.M M Morel. 1994. The tiiogeochemical cycling of elemenlal mercury: Antliropogedic Idfluences Geocdimica et Cosmocdiniica AcL 58(151: 3191-191 £ 
states tdat the atmosphere das an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K L.HgO 
K_L.Hgll 
K_L.MeHg 
Sc w.HgO 
Sc_w.Hgll 
Scw.MeHg 
Tw 
|1W 

Parameter 
liguid pdase tradsfer coefficient.HgO 
liguid pdase tradsfer coefficient. Hgl I 
liguid pdase tradsfer coefficient.MeHg 
Schmidt numOer for water. HgO 
Schmidt numtier for water. Hgll 
Schmidt numtier for water. MeHg 
Temperature of reference watet (T=20| 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yr 

_ 
_ 
-C 

g/cm-s 

1.89E-f02 
1.89E-I-02 
1.83E-f02 
2.9aE-f03 
2.98E-I-03 
3.12E-I-03 

20 
0.019049 

^..="•15^1 [ ^ K r (3.15:̂ 100 
Calculated for T = 20 C (293.15 K) 

5b... , = k'> 

' ' Pw-D^,,-

J= 998.333 4-8.155(7;,-20)-f 0.00585(7;-20): 

Gas transfer coefficient, K_G,i 
Symbol Parameter 
K G , HgO gas pdase tradsfer coefficient. HgO 
K G. Hgll gas pdase tradsfer coefficient Hgll 
K G . MeHg gas pdase tradsfer coefficient. MeHg 
Sca.HgO Sf^midt number for air. HgO 
Sc a.Hgll Schmidt numtier for air. Hgll 
Sca.MeHg S<^midt numtier for air. MeHg 

Parameters usefl in calculations of transfer coefficients 
u sdear velocity 
Cfl flraq coefficient 
W wind velocity, 10 m abovewatersurface 
pa flensity of air 
pw flensity of water 
k von Karman's constant 
i2 VISCOUS sublayer thickness 
va flynamic visco&ty of air 
Ta air temperature 

Equation 

u=sgrt(Cd)-W 

m/yr 
m/yr 
m/yt 

-
— 
— 

m/s 

-m/s 
g/an3 
g/cm3 

cm2/sec 
C 

5.94E-t-05 
5.94E-f05 
5.75E-f05 
2.71E-t00 
2.71E-f00 
2.84E+00 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 l(:g/m3 at20 C |if wewanHo change wtlh T well need formula] 

, =(l.32-l-0.009»r„)il0-' 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

alphas 

1 1 ++ 

Hg 
HgCl2 

Hg(OH)2 

Hg(S04)2 
HgS 

CI" 

s o / 
ŝ -
OH 

pH 

logK 

--
13.2 

21.8 

1.34 

-53 

Moles/L 

Moles/L 

Moles/L 

Moles/L 

--

Concentrations 

CI" 

so/" 
ŝ -

mg/L 

mg/L 

mg/L 

layer 1 

7.94E-09 

9.02E-06 

1.OOE+00 

9.05E-15 

2.48E-75 

layer 1 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

7.15 

layer 1 

0.3 

5.0E-03 

1.OE-09 

layer 2 

7.94E-09 

9.02E-06 

I.OOE+OO 

9.05E-15 

2.48E-75 

layer 2 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

7.15 

layer 2 

0.3 

5.0E-03 

1 .OE-09 

Sediment 

7.94E-09 

9.02E-06 

I.OOE+OO 

9.05E-15 

2.48E-75 

Sediment 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

7.15 

Sediment 

0.3 

5.0E-03 

1 .OE-09 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

[^^^1 = «oC,,^. 

1 

[cr 

^ l ^^SgC/i^^ J ^0 

^ 2 ~ ^Hg{OH\ 

^ ^ H ^ O H l 

OH-

^ i = ^ I ^ S O , [ ^ ^ 4 ~ . 

^ 4 ~ ^ I ^ S s'-

2 

a, 

^ 0 

X Q 

OH- sol- ^ ^ H g S s'-] 

Assumption 

Cl"= Total Chloride 

S04^ = Total Sulfate 

S'̂ - = Total Sulfide 

Molecular Weights 

CI" 

so/" 
ŝ -

amu 

amu 

amu 

35.45 

96.056 

32.06 

35.45 

96.056 

32.06 

35.45 

96.056 

32.06 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hg ll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgl! in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100.00000% 
100.00000% 

0.81571% 
3.61221% 
2.94813% 

11.23203% 

0.00000% 
0.00000% 
3.93402% 

17.42109% 
14.62272% 
55.71087% 

0.00000% 
0.00000% 
0.78562% 
5.16164% 
0.00628% 
0.03550% 

0.00000% 
0.00000% 
9.14683% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

73.17463% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

12.14319% 
73.80506% 

6.31498% 
33.02160% 

100.00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99.99560% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.13 
0.20 
0.83 
1.14 

84,224.58 
7,154.39 

16 
16 

J aa.i 1^,1 

I T I U \-ri.g/^j^ "^abio ~^bio_zoai "^biazoo^ ^biophytd '^biaphylo^ ^biodeatji ^l>ta,dead~ ̂ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"̂  ^ 4-ir V 
i r i u \JS.^j,i^ ' '^abio"^^bio_zoqi ' '^biqzoo'^ ^bio_phytii ' '^biqpfiyto'^ ^ b i o j e a d i ' '^biqdead'^ ̂ DOQ ' "^DOQ 

~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-^"^ ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U \ ^ a b i ^ ' '^abio'^^bio_zoqi' '^biQzoo'^ ^bio_pl>ytd' '^biqphyto'^ ^bio_dea,Ji' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a b i o , i ' "^abioj ' ^ ^ "*"-'^ZJ/O dendj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 

Tab: Equilibrium Partitioning Page 1 of 2 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_Me Hg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
l^_aq_o''g_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgil to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

J nits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

assumed to be 0.25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 

Tab: Equilibrium Partitioning Page 2 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Solids Balance 

Sbio_phyto,1 
Sbiozoo.l 
Sbio_phylo,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 
9.14E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiottc solids in water inflow g/m3 
Phytoplankton bJottc solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

8.46 
1.34 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
2.23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E-t-06 
-2.23E+09 

0 
0 

2.22E-t-09 
0 

S bio dead.i 
3 

0 
0 

3.48E-'-07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5.86E+D6 
-3.97E+07 

0 
3.38E+07 

S abio.sed 
5 

0 
1714.45282 

0 
0 

-5.25E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71 E+03 
0 

-5.38E+03 

b 
2.99E+08 

0 
3.55E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

5.72E-13 
-2.2E-10 

0 
0 

-2.82E-04 
0 

0 
0 

1.51 E-09 
-8.94E-09 

0 
-2.42E-04 

x=b/A 

0.134084 
0.198936 
0.829741 
1.138825 
84224.58 
7154.393 

-SE 

Value 
4.63E+05 
6.48E+05 
6.80E+06 
i.80E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0.83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

5 ^ = 1 . 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 . 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • s : ^ o . - v ^ • A . • sz^oa + ^rs • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution, because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBA,--S, bio_ dsail 

A c^^^ ,, J/ Qsed J c^sed 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Water column Abiotic Methylation of Hgll => MeHg' 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
L3q_Hgll_w_1 
Laq_Hgii_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_meth_1 
k meth 2 

Parameter Equation Units 
abiotic methylation in layer 1 per day 
abiotic* methylation in layer 2 per day 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer 2 per yr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic* methylation in layer 2 peryr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00816 
0.03612 
0.03934 
0.17421 
3.46E-07 
8.93E-06 

Notes 

if anoxic: 

= fc„ Hgll 

k.. = k,_ 

Notes 
1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

Sediment Biotic Methylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
3.49091 E-07 
0.000127418 

Notes 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

Water column Demethylation of MeHq => Hqll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
L3q_Hgll_w_1 
f_aq_Hgll_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_demeth_1 

k demeth 2 

Equation Units 
per day 
per day 
peryr 

peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in iayer 1 

biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, tayer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 
4.24727E-05 

8.16E-03 
3.61 E-02 
3.93E-02 
1.74E-01 
2.02E-07 
8.93E-06 

Notes 

k ' ^ dBTBlh ,basB \ J i ^ n 
f D O C 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surtace waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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^ P r i i m P n f R i o t i r . n p m P t h v l a t i o n o f M P H H = > H n l 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

^ ^ 

Units 
per day 
peryr 

^ ^ ^ 

Value 
6.98182E-07 
0.000254836 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

Notes 
1 2 

July 6, 2012 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(OH)2 to Hgll, layer 1 
ratio of Hg(OH)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
— 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surtace water bodies, Hg(OH)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCl2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

*hoto-Degradatlon (MeHg -> HgO) 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
1.78E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W. 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002'PAR 

. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

PAR = E/m2-day 
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•hoto-RedqfitiflyjLtteU -> HgO) 
k_photo_vis, study 
k_photo_UV-B, study 
k_photoreduct_base_vis 
k_photoreduct_base_vis 

rate for vis = 21 W/m2 
rate for UV-B = 0.4 W/m2 
base photoreduction rate constant, vis 
base photoreduction rate constant, vis 

per hr 
per hr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

1 1 
1 1.2 

calculated for comparison to input 

July 6, 2012 

k = k '̂  E 
phoK^ed _ i piloted ed _base 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2, UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxi d_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
rate for UV-B -1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25 +/- 0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ photo _ base = 
O.lShr -1 

l.lSuE mVs 
k _ photo _ oxid =k_ photo _ base • UVB 
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• i n h H n t P n ^ i t v 

Symbol 

Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

n UV-B extinction coefficient (layer UV light extinction = f(DOC) 
r\ UV-B extinction coefficient (tayer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of tayer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible lighL 
check? 

let Reduction (HgO -> Hgll): Photo-Reduction plus Biotic Reduction, 

Units 
m 
m 

E/m2-day 
E/m2-day 

perm 
perm 
perm 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 
76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E-49 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

Notes 

July 6, 2012 

E - ^ JE.e- '^ 'dx- ^ ^ ' 

£t T J V T »\-1 

g-*.., -e-*-' '] 

E UV-B 

••2 

J ^Q,UV^ 
-HUV-B^ r i v -dx = 

1 E 0,UV-B 

k 
p luV-B^l _ p Uvv-B^l 

rj^,_,= 0.44iy(DOCj UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooddation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scully, Ntd, Lean, DRS. Arch. Hydrobioi. Beih. 1994. 43,135. 

Notes 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Location 
East 
West 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (EBO) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell HB of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Spreadsheet-based Ecological Risk Assessment for the Fate of Mercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007 

Watershed Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
%with Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO 
Hgll 

MeHg 

Total Mercury Concentration in 
Contaminated Sediment, dryweight 

Known Mercury in Contaminated Soils 
Cs.HgO 
Cs,Hgll 

Cs,MeHg 

Required Hazard Index for Sensitive 
Indicator 

Value 
East 

647,500 
2.1% 
53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7.15 
29.39 
29.39 
19.9 

152.4 

16 
16 
0 

Eutrophic 

5.64E-06 
7.33E-08 

Units 

m2 

Notes 
0 

33.27 

m2 
m 
m 

yr 

m3/yr 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

2 
3 
4 

Kd_abio 
Hgll 
MeHg 

Kd_bio 
Hgj] 
MeHg 

Kd_DOC 
Hgll 
MeHg 

Epilimnion 

Epilimnion 

Hypolimnion 

1/.941.3/U " i ^ ^ ^ ^ ^ 

I ^ ^ ^ ^ B 
301,427 
310,000 

PCT ERROR 
^ ^ ^ ^ ^ 1 
CLEANUP 

MeHg Filteret 
HgT Filtered 
MeHg Unfiltei 
HgT Unfiltere 

9.50 
-51.71 
-64.28 
-46.85 

13.61 

5.64 
0.07332 

-38.33653462 
43.08721129 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 
MeHg porewater 
HgT porewater 

]HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

11.73 
3.14 
0.43 
15.31 

11.73 
66.10 
2.47 
80.30 

21.98 
116.08 
5.28 

143.34 

21.98 
551.86 

7.89 
581.74 

21.98 
99.56 
1.22 

122.77 

0.00 
33.22 

0.05107 
33.27 

0.40 
0.86 

2.27 
Little Blue Heron 

13.61 
K 6.13 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

^ • ^ 7 5 2 5 

^ • • • J 
0.88225 

42.67625 

^ " 0 . 0 0 4 2 2 • 
^ 33.27 , 

Note: 8 

Absolute Error 

-11.73 
-3.14 
0.04 
-7.92 

-11.73 
-66.10 
-1.59 

-37.62 

-21.98 
-116.08 

-5.28 
-143.34 

-21.98 
-551.86 

-7.89 
-581.74 

-21.98 
-99.56 
-1.22 

-122.77 

0.00 
-33.22 
-0.05 
0.00 

-0.40 
-0.86 

Relative 
Error 

-100 
-100 

9.5013533 
-51.71183 

-100 
-100 

-64.28243 
-46.85323 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-91.73681 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.13 
0.03 
0.63 

0.47 
2.67 
0.18 
3.32 

0.53 
2.59 
0.23 
3.36 

0.53 
12.34 
0.35 
13.21 

0.53 
2.18 
0.05 
2.76 

0.00 
0.39 
0.00 
0.730 

0.029 
0.063 

0.17 
Little Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

4.93 
1.32 
0.19 
6.44 

4.93 
27.78 
1.09 

33-79 

9.02 
47.51 
2.23 
58.77 

9.02 
225.90 

3.33 
238.26 

9.024 
40.730 
0.512 
50.266 

0.00 
13.59 
0.02 
13-61 

0.17 
0.38 

1.00 
Little Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Biotic Reduction 
Photo-Degradation {MeHg ~> HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

Notes 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Coiumn 
Water Coiumn 
Water Column 
Water Coiumn 
Water Column 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1.16E-07 
6.98E-07 

0.03 
0.002 
0.03 
28.25 
58.85 
1.44 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.1 

per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

ratio Sed 
Meth/demeth 

50.00% 
Wildlife 
Little y rownUa l 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Hazard Quotient 
Contaminated Background 

Tnr 
1.02 
0.00 
2.27 
0.93 
0.00 

0.07 
0.00 
0.17 
0.07 
0.00 

for Proposed 
Target-Level 

0.45 
0.00 
1.00 
0.41 
0.00 

Human 
Man 
Woman 
Adult 
Child 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

• f f W — 1 

1 0.00 • 
0.00 
0.00 
0.00 a 
0.00 1 

Indicates an exceedence of Hl=1 

X 

HI 
2.27 
0.17 

y 
Sed_HgT 

33.27 
0.73 

m = 15.426 
b= -1.815 

Sed_HgT 13.611 

for HI = 1 

SedHgT vs HI of Most Sensitive Indjctoc 

30 

5 25 

X 15 -1 

ffl 10 1 
in 

5 -
0 -

y = u.uuytsx - umm ^ 
^^ 

j ^ ^ 

^ 

^ ^ ^ ^ 
^ ^ 

^ ^ 
^^^ 

^^'^ 
^^^ 

0 0.5 1 15 2 

HI 

2.5 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Enor = Observed - Predicted 

Relative Error = 
Observed - Predi::ted 

Obseived 
• 100% 

Site-Specific User Input 
Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Operable Unit 2, Mcintosh, Alabama 

Predicted Mercury Concentrat ions In Fish and Wildl i fe and Hazard Quot ients 
Contaminated Uncontaminated ^ 

Target 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Little Blue Heron 

July 6, 2012 

Scenario 

Water Concentration [MeHg] 

Biota 

Trophic Level 1: Phytoplankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
0.43 

Sediment 
0.03 0.191 

0.08 
0.07 
0.08 
0.40 
0.86 
0.47 
0.08 
0.08 

0.01 
0.01 
0.01 
0.03 
0.06 
0.03 
0.01 
0.01 

0.04 
0.03 
0.03 
0.17 
0.38 
0.21 
0.04 
0.03 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Qutput spreadsheet 

Polenlial Dose = 
Cone • IngestionRate 

Body Weight 
Total Dose = V *yoDiet î .̂ ^̂  • Potential Dosê  + (drinking rate • [Hg\ HQ = 

Total Dose 

TRV or ^ 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Littte Brown Bat 
Otter 
W\x\V, 

Great Blue Heron 
Littte Blue t-teron 
Pied-btll Grebe 
Ktngftstier 
Wood Ducl< 
All igator 

Human 
Man 
Woman 
Adult 
Cii i ld 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

„ . , . • - . ^ . .- „ . Drinking Body Weight Ingestion Rate 

[kg in wet „ , . , , 
weight] [kgwetwe'ght /d] [Ud] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of 
Percent of Diet Percent of Diet Diet from 

from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : 

and Plants Insects Crayfish or 
Frogs 

-

0% 100% 0% 

0% 0% 15% 

0% 0% 35% 

0% 0% 0% 

0% 25% 0% 

0% 60% 20% 

0% 0% 0% 

75% 25% 0% 

0% 0% 35% 

Percent of 
Diet from 
Trophic 
Level 3 : 

Fish 

--

0% 

75% 

5% 

0% 

75% 

20% 

0% 

0% 

17% 

Percent of „ , , 
„ . , , Percent of 
Diet from „ . , , 

Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^. , sources 
Fish 

--

0% 0% 

10% 0% 

60% 0% 

0% 100% 

0% 0% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 

0% 

0% 

0% 

0% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

17 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

36 

0 

0 

0 

8 

18 

0 

5 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

1 

4 

0 

0 

6 

0 

0 

0 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 
0 

29 

3 

0 

129 

32 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg wet 
weight/d 

0 

9 

70 

0 

0 

0 

0 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
36 

39 

76 

0 

136 

56 

0 

22 

8 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

^ ^ g ^ 

HQ (Total 
Dose / TRV) 

0.49 

0.52 

1.02 

0.00 

2.27 

0.93 

0.00 

0.36 

0.00 

RfD 1 
0.01 

0.01 

0.01 

0.01 

0.01 

Nichols,J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Journal of Toxicology and Environmental Health, Part B. 2:325-255. 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1- 0 (.74 L/d) and 11-19 (0.97 L/d). 

Percent Diet of Trophic Level 4 fish is assumed because Uie ingestion rate is fish specific. It is assumed that all the fish ingested of this type are 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

exposed to the contamination and are of troph 

0.00 

0.00 

0.00 

0.00 

0.00 

c level 4. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 

1.67E+05 

1.80E+05 
9.14E+05 

1.99E+06 

1.08E+06 

1.87E+05 

75th 

9.20E+06 

95th 

1.40E+07 

BAF --

ug 

_kg_ 
ug 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.005 

0.003 

0.003 

0.001 

0.015 

0.002 

0.004 

0.002 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.22 

0.00 

conditions 

Potential 
Dose from 

Trophic Level 
2: 

Zooplankton 

ug Hg/kg wet 
weight/d 

2.64 

0.00 

0.00 

0.00 

0.57 

1.27 

0.00 

0.36 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 

from Trophic 
Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.08 

0.27 

0.00 

0.00 

0.46 

0.00 

0.00 

0.03 

Potential 

Dose from 
Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.14 

0.19 

0.00 

9.33 

2.32 

0.00 

0.00 

0.08 

Potential 

Dose from 
Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

0.62 

5.06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.48 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
3 

3 

6 

0 

10 

4 

0 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

-

0.04 

0.04 

0.07 

0.00 

0.17 

0.07 

0.00 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.031 

0.016 

0.019 

0.009 

0.090 

0.014 

0.022 

0.013 

0.000 

Potential 
Potential Dose from 

Dose from Trophic 
Trophic Level 2: 
Level 1 Zooplankt 

on 

ug Hg / kg ug Hg/kg 
wet wet 

weight / d weight/d 
0.00 16.02 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 3.44 

0.00 7.70 

0.00 0.00 

7.37 2.17 

0.00 0.00 

Potential 
Dose from 

Trophic 
Level 2: 
Benthos 

ug Hg/kg 
wet 

weight/d 
0.00 

0.51 

1.62 

0.00 

0.00 

2.77 

0.00 

0.00 

0.19 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 
0.00 

12.96 

1.17 

0.00 

56.56 

14.05 

0.00 

0.00 

0.47 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 
0.00 

3.76 

30.69 

0.00 

0.00 

0.00 

0.00 

0.00 

2.91 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 
16 

17 

33 

0 

60 

25 

0 

10 

4 

TRV 

ug Hg/kg 
wet 

weight/d 
75 

75 

75 

60 

60 

60 

60 

60 

5000 

HQ (Total 
Dose / TRV) 

-

0.21 

0.23 

0.45 

0.00 

1.00 

0.41 

0.00 

0.16 

0.00 

RfD 1 
0.003 

0.004 

0.004 

0.004 

0.004 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Water Body Hydrology ^ ^ ^ ^ ^ ^ * 
Symbol 
Aw 
z_1 
z_2 
Vw_1 
Vw_2 

e 
Qin 
Qout 
Cin_HgO 
Cin_Hgll 
Cin_MeHg 
P 
E 
D0C_1 
D0C_2 
DOC_Sed 
TOC_Sed 
Trophic Level 

pH 1 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

1 

1 1 
• 
1 1 
1 

Value 
4.63E+05 
1.40E+00 
1.00E-01 
6.49E+05 
4.63E+04 

0 
6.8DE+06 
6.80E+06 

0 
0.00000564 
7.332E-08 

152.4 
100 
16 J 
16 1 
10 

7.76 

f s 

7.15 
7.15 
7.15 J 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently 
Link 
Link 

currently 
currently 

Comp 

Link 
Link 
Link 

used 

used 
used 

Q = 
V 
0 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Equation 
Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Con1_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_con1_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,Hg0 soil runoff rate constant, HgO 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastern or Western 

Flag for Part of Cour Eastern (1) or Western (2) 

u avg wind speed 10 m above water surface 

R_lmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeHc Ratio of Export to Precipitation for Impervious Surface 
R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

Value 
647,500 

2% 
53% 
13% 
16% 
16% 

13,598 
345,118 
86.118 

h 101,010 
B 101,658 

0.1 
0.001 
0.001 
0.001 
0.0005 

0 
0 
0 

1.129080624 
0.004128952 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 

m/s 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Water Body Characteristics 
Symbol 
T_1,C 
T_1,C 
T_1,K 
T_2,K 
T_a 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
r| UV-B layer 1 
n UV-B layer 2 

Notes 

Parameter Equation 
Water body temperature, Layer 1, Celsius 
Water body temperature, Layer 2, Celsius 
Water body temperature, Layer 1, Kelvin 
Water body temperature, Layer 2, Keivin 
air temperature, C 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflec E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 
Celsius 

E/m 2-day 

~ 
~ 
-

:/m 2-day 

perm 
perm 
perm 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 

29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1.2 
3 

D^tro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 per m 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. Idydrobiol. ee/h. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m 2/d ay for clear skies 

5 Assuming average cloud reduction facator of 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light* reducfion factor'(100%-surf ace reflectance)/100'(fraction daylight) 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, MeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 ^ H 

Kd-sed 
Ukg 

0 
260,558 

• 4,557 ^ 

Kd_blo 
L/kg 

0 
17,941,378 

^ 2,581,565 

Kd_DOC 
L/kg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soll Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

1.9 cm 
"'' ~ MW^ '̂ sec 

- 5 
_ 22x10"" cm^ 

D_a,i 
cm2/sec 
5.54 E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

this table does not all correspond to EPA Report to Congress - check! 

NTG added these 11/1/19 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

MeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOCA/Vater 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.23 
7943282.3 

79432.823 
1584893.2 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

I 630.95734 

multiplier 
for 

Kd_abio 
to Kd bio 

1.5 
2 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd bio 

NTG_max 
estimate of 
Kd_bio from 
Kd_suspend 

ed X max 
^nult ipl ier 

349170.9 

516313.4 

15-886.565J 

12,679, 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.38 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
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July 6, 2012 

Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_HgT_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_fiHerecl 

C_HgO_1_T 
C_Hgll_1_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
C_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C_HglLl_5ed, VL^ 
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layer 2 
deffih of first watei layef 
deptfi of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ^̂ kase fractior of M^g 
aqueous phase fractior of HgD in 
aqueous phase fraction of Hgll in 
aqueous phase fraction of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water coiumn, layer 1 
water column, layer 1 
n water column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 

in water column, layer 1 
n water column, layer 2 
n watercc^umn, Iayer2 

in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'mB 
g'mB 
g'mB 
g'mB 
g'mB 
g^m3 
ĝ mS 
ĝ mS 

g'mB 
gln\2 
g'm3 

g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g/m3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
5.40% 
2.61% 
0.27% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 

m3 
m3 

Value 
4.71 E-07 
1.27E-07 
3.15E-08 
5.3^-07 
2.5K-06 
2.31 E-07 
5.32E-07 
2.1BE-06 
4.76E-08 

6.30E-07 
3.36E-06 
2.76E-06 

4.71 E-07 
2.67 E-06 
1.79E-07 
5.32E-07 
1.23E-05 
3.4^-07 
4.4^-07 
3.28E-01 
8.97E-04 

3.45E-13 
3.93E-07 
6.65E-14 
3.93E-07 

9.80E-13 
7.2BE-07 
1.9K-09 

3.32E-06 
1.32E-05 
7.30E-07 

%Hgll 
30.41% 
93.36% 
99.73% 

5,858,941 
6,796,715 
6,796,715 
463,365 

9 
648,711 
46,337 

1.40 
0.10 

1000 
0 008 
0 029 
1000 
0 036 
0112 

0 000 
0.039 
0.146 
0 000 
0.174 
0.557 

Cone, in 
ng/L: 
"g'g 
0 47 
013 
0 03 
0 53 
2.59 
0.23 
0 53 
218 
0 05 

0.63 
3 36 
2 76 

0 47 
2 67 
0 18 
0 53 

12.34 
0 35 

0 
328,097 

897 

0.000 
0.393 
0.000 
0.393 

0 0000 
0 7283 
0 0020 

3.321 
13 213 
0.730 

%HgO 
14.19% 
4.03% 
0.00% 

O' = 
J2.i-i J±t-

0 . 5 - ( z , + Z 2 ) 0" Bulk exchange flow |L3/T| 

Equations for Total Mercury Concentrations of given species (i.e , lotal HgO: sorbed + dissolved) 

v f - ^ = I^j,^ + Q,f,,,^ + ^w,,̂ -vJi-Cl^^+^w„,,-V^+!cw^^^^^^^^^ 

K-^=i^M,i^Q.f,̂ A^^^J^-ci,A'̂ ,,.,tt-^^^^^^^ 

ii C 

-+(v.+n)-r^,.^ 

• ^ c . 
dt 

-=iHnjy.\QrAhh.<a-y^<,Hi+\rQ'-'''^>^i-y^'-H.m-y.-'\Ad:i]flsi!^'-^^^^ 

^^ideHiJ r 1 r 2 2 2 1 dc:. 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) • A ] - C ; - R • 

( f'"' ^ 

0.,^ ] 
-iy.+^Af::L,-K-kK, fHl+K.-fJ-Cfl 

- « , . • -kA^b)p::Ln^.-H.^+i^u-K. c',lM4^h...iyJ<: 

-=[-fl„/:iU+(v,.-/;,,'„«,H,+v̂ -/ŝ î,,J-A]-c;;,fl,+[t6.,,-('„,]-cĵ  - • « ™ -

I ""̂  ] 
-iy.̂ ^^yni. KSA_„ VF.., 

Q' = 
E„ A,-

0.5-(z3+z,) 
E^ = 0 . 0 1 4 2 • Z'-^" • 3 6 5 d / y r u * e r e Z i s mean total depth ( i .e.,z1 +z2) 

from Mor tmer(1941) , cited in Schnoor, 1996, pg. 5 7 
for livers, this wil[ be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-4.60E*OB 
3,60E+fl8 
O.OOE+00 

5,859 E+06 
O.OOOE+OO 
O.OOOE+00 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

7,96E+07 
-1,14E+(I8 
2.25E-01 

0 OOOE+OO 
2.741 E+07 
0 OOOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4,22E+06 
1,31 E-01 

-1,93 E+07 
0 OOOE+00 
0OOOE+00 
8,134E+(I6 
OOOE+OO 
OOOE+OO 
OOOE+OO 

C HqO 2 T 
4 

5.86E+06 
OOOE+OO 
OOOE+OO 
-3,05E+07 
2.44E+07 
OOOE+OO 
2,59E+05 
OOOE+OO 
OOOE+OO 

C Hqll 2 T 
5 

0 OOE+00 
5,86E+(I6 
0 OOE+00 
1,08E+(I6 
-1,47E+(I8 
4.14E-01 
OOOE+00 
1,40E+08 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+OO 
5,86E+06 
3,81 E+04 
4,14E-01 

-1,79 E+07 
O.OOEfOO 
O.OOE+00 
1,20 E+07 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
3.12E+05 
OOOE+OO 
OOOE+OO 
-3,12 E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+OO 
OOOE+00 
OOOE+00 
OOOE+00 
5,25E+(I3 
O.OOE+00 
0 OOE+00 
-5,25E+(I3 
1,77E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
5,26E+(I3 
OOOE+00 
3,54E+(I0 
-5,26E+(I3 

Mat r ix 
b 

-4,89 E-01 
-6.18E+01 
-1.43E'O0 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

So lu t ion 

4 712E-07 
2 670E-06 
1.792E-07 
5.321 E-07 
1.234E-05 
3.452E-07 
4.417E-07 
3.281 E-01 
8.963E-04 

Inverted Matrix 

-e,13E-09 
-3,39 E-08 
-6,58 E-10 
-7.220E-09 
-1.581 E-07 
-2.166E-09 
-5,99 E-09 
-4,20 E-03 
-6,35E-06 

-7,48 E-09 
-4,26E-08 
-e,19E-10 
-8,479E-09 
-1.968E-07 
-2.697E-09 
-7,04E-09 
-5,23E-03 
-7,91 E-06 

-3,1 OE-09 
-1,30E-08 
-8,94E-08 
-2,945E-09 
-6,130E-08 
-1,236E-07 
-2,44E-09 
-1,63E-03 
-2,82E-04 

7,60E-09 
4,05E-08 
1,33E-09 
4,60E-08 
3,19E-07 
4,38E-09 
3,e2E-08 
8,49E-03 
1,2BE-05 

-7,47 E-09 
-4,21 E-08 
-1,49 E-09 
-1,42E-08 
-3,58 E-07 
-4,91 E-09 
-1,18 E-08 
-9,52E-03 
-1,44E-05 

-3.13E-09 
-1.32E-0e 
-8.87E-0e 
-3.24E-09 
-6.34E-08 
-2.92E-07 
-2.69E-09 
-1.69E-03 
-6.66E-04 

7,60E-09 
4,05E-08 
1,33E-09 
4,60E-08 
3,19E-07 
4,3eE-09 
3,24E-06 
8,49E-03 
1,28E-05 

-7,47 E-09 
-4,21 E-08 
-1,52E-09 
-1,42E-08 
-3,58 E-07 
-5,00 E-09 
-1,18 E-08 
-9,71 E-03 
-1,47 E-05 

-3.14E-09 
-1,32E-OB 
-8.86E-08 
-3.25E-09 
-6.36E-08 
-2,92E-07 
-2.69E-09 
-1,69E-03 
-8.55E-04 

!f*/A 

4.71217E-07 
2.67016E-06 
1.79194E-07 
5.3214E-07 

1.23359E-05 
3.45194E-07 
4.41677E-07 
0.328097232 
0.000696776 
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f_abio_HgO_w_1 
f_alMO_Hgll_w_1 
f_alMO_MeHg_w_1 
f_alMoJ-|gO_w_2 

f_al»o_Hgll_w_2 
f_abio_MeHg_w_2 

io_HgO_w_1 
io_Hg l l_wJ 
«_MeHg_w_l 
io_HgO_w_2 
io_Hgll_w_2 
io_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_Hgll_w_1 
f_phyto_Mel-|g_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_l 
f_org_MeHg_'jv_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_se(i 
f_sed_Hgll_5ed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
l(w_v,HgO 
l(w_v,Hgll 
l(w_v,MeHg 
kw_oxid_1 
kw_oxid_2 
k w r e d l 
kw_red_2 
kw_meth_1 
kw_meth_2 
kw_defreth_1 
kw_defreth_2 
kw_photodegrad_1 
kw_photodegfad_2 
l(w_mer 
kb_oxid 
kb_red 
kb_methy 
kb_demeth 
kb mer 

abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

3 fraction of HgO ir water column, layer 1 
3 traction of Hgll in water column, layer 1 
3 traction of MeHg in water col ivnn, layer 1 
3 fac t i on of HgO in water col ivnn, layer 2 
sf ract ionof Hgll in water column, layer 2 
2 fraction of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

3 fraction of HgO in water colt imn, layer 1 
^ f ract ionof Hgll in water column, layer 1 
3 Iraction of MeHg in water col ivnn, layer 1 
2 traction of HgO in water column, layer 2 
3fract ionof Hgll in water column, layer 2 
^ f ract ionof MeHg in water column, layer 2 

2 f rac lK^ of HgO in water column, layer 1 
^ t rac t iokof Hgli in water column, layer 1 
; fractiok of MeHg in water c o l i m n , layer 1 

3 fraction of HgO in water col i^nn, layer 2 
sf ract ionof Hgll in water column, layer 2 
3 fraction of MeHg in water column, layer 2 

organic paiticulate pfkase fraclion of HgO in water column, layer 1 
organic partculate f^tase fraction of HgtJ in water coliff i in, layer 1 
organic partculate f^tase fraction of M ^ g in water column, layer 1 
organic partculate f^tase fraction of HgO in water column, layer 2 
organic partculate pftase fraction of Hgll in water column, layer 2 
organic partculate phase fraclion of MeHg in water column, layer 2 

aqueous pfiase fraction of HgO in sediments 
aqueous pfiase fraction of Hgll in sediments 
aqueous pfiase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
paiticulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilization loss rate conslant, higO 
water co umn volatilization loss rate constant, hlgll 
water co umn volatilization loss rate conslant, MeHg 
water co umn oxidation rate constant 
water co umn oxidation rate constant 
water co umn reduction rale conslant, layer 2 
wale" c o u m n reduction rale constant, layer2 
w a l e c o u m n m e d i a t i o n rate conslant, layer 1 
water co i£nn m e ^ l a t i o i rate constant, layer 2 
water co i vnn demethylation rate constant, layer 1 
water co i vnn demethylation rate constant, layer 2 
water co umn photoreduction rate for layer 1 
wala" CO umn photoreduction rate for layer 2 
water c o u m n mef deavage deme^y la l ion rate constant 
benthic oxidation rate constant 
benthic reduction rate constant 
bentfiic methylation rate constani 
benthic demethylalion rate consta i t 
benthic mer deavaqe demethylalion rate conslant 

g'yr 

9 ^ 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 008 
0 000 
0 000 
0 052 
0 000 

0 000 
0 091 
0 381 
0 000 
0.000 
0.000 

0 000 
0 732 
0 381 
0 000 
0 000 
0 000 

0 000 
0121 
0 063 
0 000 
0 738 
0 330 

I.OOE+OO 
5.52E-06 
4.4(E-05 

O.OOE+00 
I.OOE+OO 
I.OOE+OO 

4.B9E-01 
Z35E+01 
9.36E-01 

134 70 
000 
022 

554 95 
525.60 
122.63 
23 27 
0.00 
0.00 
0.00 
0.00 
6.51 
0.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for SedimenI Concentrations 
Mod^ Calculates as g Hg per cubic meter {water or sediment particfes) 

'^dv 
g f i g 

g sed 

kw ,̂- = — 

p!«™-J,(l-^w) 

I ly aq,f 

g sed 

cm sed 

' g H g ' 

m^ bulk 

m^ bulk 
1 0 ' £ ^ 

c^ \ g H g 

g sed P ^ 

C" 
,MJ+p,.,^,.^-sJ g water 

cm^ water 

m' water 

m' bulk 

" g H g ' 

m' bulk 

10"' ' '" ' 
m' 

+-
g sed 

cm^ sed 

m' water 

m' bulk 
1 0 ' ^ 1 

tn 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 

E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic settling velocily 
biotic settling velocity 
resu^tension v^oci ty 
phytoplankton morlality rate 
mineralization rate 
b u r i ^ rate 

pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
SedimenI F^article Densily 
sediment porosity 
sediment layer.char mi>nng length 
Vcrfume of Sediment 

vol i^ne, HgO 
volume, Hgll 
volume, MeHg 
coefficient,HgO 
coefficient, Hgll 
coefli cient, MeHg 

TS3_1 
TSS+2 

Effective Paitrtion Coefficients for each Hg species and layer 
K_elf_HgO_1 Effective K for HgO in layer 1 
K_elf_Hgll_1 Effective K for Hgll in layer 1 
K_elf_MeHg_1 Effective K for MeHg in layer 2 
K_eff_HgO_2 Effective K for HgO in fayer 2 
K_eff_Hg!l_2 Effective K for Hgll in layer 2 
K_eff_MeHg_2 Effectve K for MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

! ig/L 
Tig/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
Lflig 

4,792 63 
73 

0 003700005 
10 95 
0 01 

0 007620015 

2.59E+05 
2.59E+05 
2 47E+05 
6.41E-tO 
6.41 E-10 
6.11 E-10 
2 65E+00 

0.83 
0 030 

13900.95 

8.46 
1.34 

O.OOE+OO 
2.37E+06 
5.54E+05 
O.OOE+00 
2 3 iE+06 
3.69E+05 

^U.i 

[sLfL^i + s„',c4., + si^^c',^-.., + sLc i 
•si*,,.+s;^+s;,,.+sL 

(^L,+Cioc, 

,) fc' - c ' 1 
TSS 

^fiitered t 

Tab: Water Body Hg Page 2of2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Water Body Mercury Concentrations 
Sy inbo l P a r a m e t e i 
C HqO I Aq 
C Hqll i Ag 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hglf 2 Aq 
C..MeHg_2_Aq 
C HgO pore 
C Hgll pore 
C_MeHg_pore 

C HgT 1 filtered 
C_HgT_2_fi l lered 
C HgT Sed filtered 

C_HgO_1_T 
C Hgll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g l s e d , we l 

C HqT sed.wet 

C HgO_sed. d iy weight 
C Hgll 1 sed. d iy weiqfit 
C MeHq 1 sed. dry weight 

C HqT 1 
C HgT 2 
C_HgT_Sed 

Equa t io 

Layer 1 
Layer 2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f ag HqO w 1 
f_ai l_Hgl l_w_1 
t aq MeHq w 1 
f aq HqO w 2 
L a q _ H g l l _ « _ 2 
E aq MeHq w 2 

E_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hglf w 1 
f_DOC_Hglf_w_2 

E DOC MeHq w 
E DOC MeHq w 

f abio HqO w 1 
f abio Hglf w 1 
f_abio_MeHg_w_1 
f abio HQO W 2 
f abio HQH W 2 
f_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
depth of first water layer 
depth of second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hqll in water cokimn. layer 1 
aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgl l in water column, layer 2 
aqueous phase fraction of MeHq in water column, layer 2 

DOC complexed fracl ion of HgO in water column, layer 1 
D O C complexed fraction of Hql l in water column, iayer 1 
D O C complexed fraction of MeHg in water column, layer 1 
D O C complexed fraction of HgO in water column, layer 2 
D O C complexed fraction of Hql l in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

afjiot c particulate phase fracbon of HqO in water column, layer 1 
af>iotc particulate phase fracbon of Hgll in water column, layer 1 
af>iotc particulate phase fracbon of MeHq in water column, layer 1 
abiot c particulate pftase fraction of HqO in water column, layer 2 
abiot c particulate pftase fraction of Hqll in water column, layer 2 
abio tc particulate pftase fraction of MeHg in water column, layer 2 

Uni ts 

q/m3 
q/m3 
g/m3 

qhn3 
q/m3 
g/m3 

q/m3 
qlmi 
gftn3 

n/mS 
gftnS 

alms 

g/m3 

qln,3 
q ln i3 
g/m3 

qlm3 
qtm3 
gtm3 

qlm3 
gfm3 

g'g 
g'g 

tit^ 

g'g 
g'g 

n/mS 
n/mS 

g/g 

%MeHq 

3.08% 
1.36% 
0.15% 

HiB/yr 

Hia/yr 
m3^r 
m2 

m2/yr 
m3 

m3 

1.17E-05 
3.14E-06 
4.34E-07 

2.20E-05 
1.16E-04 
5.28E-06 

2.20E-05 
9.96E-05 
1.22E-06 

1.53E-05 

1.43E-04 
1.23E-04 

1.17E-05 

6.61 E-05 
2.47E-06 
2.20E-05 

S52E-04 
7.89E-06 
1.B2E-05 

1.50E+01 
2.30E-02 

6.B9E-12 
1.17E-05 
2.75E-0B 

1.17E-05 

4.05E-11 

3.32E-05 
5.1 IE-OB 

8.03E-05 
5.B2E-04 
3.33E-05 

%Hqll 

BZ31% 
94.86% 

99.85% 

5,858,941 

6,796,715 
6,796,715 
463J65 

9 
648,711 

46,^7 
1.40 
0.10 

100.00000% 
0.81571% 
2.94813% 

100.00000% 
3.61221% 

11 23203% 

0.00000% 
3.93402% 
14.62272% 
0.00000% 
17.42109% 
55 71087% 

0.00000% 
0.78562% 
0.00628% 
0.00000% 
5.16164% 
0.03550% 

Cone, in ng/L : ug/g 
11.73 
3.14 
0.43 

21.98 
116.08 
5.28 

21.98 
99.56 
1.22 

15.31 
143 34 

122.77 

11.73 

66.10 
2.47 
21.98 

55186 
7.39 
18.25 

14965109.78 
23006.97 

0 000 
11687 
0 028 

11.714 

0.00 

33.22 
0.05 

80.30 
53174 
33.27 

%HqO 

14.61% 
3.78% 
0 00% 

y.̂ =î .M,n^Q.f..H,u4HJj<,A''̂ :̂ ^~^^ -̂̂ ^^^^^^ 

Q' = 
E„A,-

0.5-{z,+Z3) 
Q" Bulk exchange flow |L3/T1 

Equations for Total Mercury Concen t ra t ionso fg ivenspedes (i.e., lolal HgO: sorbed + dissolved) 

4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/J„'//goAkL,+e'-C^^ 

dq 
dt 

^c i . 
" dt --t^M^Hi+QS,^.Hi+^Km-'^Acii:iA-Q^^rQ-^^K.M.Eiy.-H,,.},-y.-i^v;..J.-^^^^ 

yf-^=A^^uyvic'^,A^\.ry.+H>'«,..^^yici,HA-Q-^^^^^^^ 
/:: 

-+(v„+v,)-r;ff*-i 

''^-^='^^''''-'^'^-^^^AH...^-yJ[-<z,mA-Q Rj-f^'^kA^.)p:::.,,iA, 

y-^^f^=-^^^''>^<X'^^i'^+\re'-''^^...ay.-i''s,.ry.-kw^,..r.,K---.^ 

dc^i 
=k-w/.",:^+(^'^ • Ai^jo + ̂ ^ • A^w ) A ] • / w , H s O - A . - * * = . C+K.-fJ-c^i+[* 

-=kj:iH,„+ L • f:uB+ >'.. • f:.'k -̂ Ai- c;,̂ + H,,- y J ĉ  -R-. ^ A^A'b)d::Ln^-H..+kU-y.. -H, 

dC 
~ [^swfaqMills "'" ViA • fsimMiSs + ''.-B ' /iiKMeHsJ' A ] ' ^McHs + V^-melh' y-.eiV ^Hgll + b I ' J in -kb_ 

Q' = 
E...A.-

0,5-{z2-Fz,) 
E^ =0.0142-Z'^^-365c//>'r where Z is mean tot^ depth (1 e . z l + z2) 

from Mortimer, cited in Schnoor, 1996. pq 57 
for nvers, this will be different (see Schnoor) 

Ma t i i x A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HqN 2 T 
C M e H q 2 T 
C HgD s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

A-x=b 

C HqO 1 T 
1 

-4,60E+08 

3,60E+08 
O.OOE+OO 
5,659 E+06 

0 OOOE+OO 
O.OOOE+00 
O.OOE+OO 

O.OOE+00 
O.OOE+00 

C Hql l 1 T 
2 

7,96 E+07 

-1.14E+08 
2,25E-01 

0 OOOE+00 

2.741 E+07 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

4.22E+06 

1,31 E-01 
-1.93E+07 
O.OOOE+00 

O.OOOE+00 
8 ,134E*06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

5,86 E+06 

O.OOE+00 
O.OOE+00 
-3,05 E+07 

2,44E+07 
0 OOE+00 
2,59 E+05 

O.OOE+00 
O.OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

5,86 E+06 
0 OOE+00 
1,08 E+06 

-1,47 E+08 
4,14E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+00 

0 OOE+00 
5.86E+06 
3.81 E+04 

4,14E-01 
-1,79 E+07 
0 OOE+00 

0 OOEfOO 
1.20 E+07 

: HqO 1 se 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
3,12 E+05 

0 OOE+00 
0 OOE+00 
-3,12 E+05 

1,00 E+OO 
0 OOE+00 

:: Hql l 1 set 
8 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

5,25E+03 
O.OOE+00 
O.OOE+00 

1,OOE+00 
1,77E+O0 

C T sed 

C MeHq 1 s e d 
9 

0 00E+OO 

0 OOEtOO 
0 OOEtOO 
0 OOEtOO 

0 OOEtOO 
5.26E+03 
0 OOEtOO 

I.OOE+OO 
-5,26E+03 

Maliix 
b 

-4,89E-01 

-6,18 E+01 
-1,43 E+OO 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1,50E+01 
0 OOE+00 

14 988135 Q/m3 

C HgO 1 T 

C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 

C Kqll 2 T 
C MeHq 2 T 
C KgO sed 

C Kqll 1 sed 
C MeHq 1 sed 

Solution 
Matrix 

1 173E-05 

6 610E-05 
2 470E-06 
2 193E-05 

5 519E-04 
7.883E-06 
1.825E-05 

1.497E+01 
2.301 E-02 

Inveited Matrix 

-4,89E-09 

-1,56E-08 
-2,89E-16 

-1,059 E-09 

-3,102E-09 
-3,520 E-16 
-8,79E-10 

8,80E-10 
-5,06E-13 

-3.46E-09 

-1.99 E-08 
-4,35E-16 

-8,060 E-10 

-3,862 E-09 
-6,689 E-16 
-6,71E-10 

6,72 E-10 
-1,30 E-12 

-1,63 E-09 

-4,69 E-09 
-8,91 E-08 
-1.459E-10 

9,097 E-09 
-1,226E-07 
-1,21 E-10 

2,79E-04 
-2,79 E-04 

-1,07 E-09 

-3,70 E-09 
4,05E-15 
-3,35 E-08 

-6,26 E-09 
1,35E-14 
-2,78 E-08 

2,7BE-0e 
4,0OE-11 

1.46E-10 

8.24E-10 
2,37E-16 
2,79E-10 

7,02E-09 
7.49 E-16 
2.32E-10 

2,33 E-10 
1.63E-12 

-1,33E-09 

-3,01 E-09 
-8,83E-0e 
2.04E-10 

2,32 E-08 
-2,91E-07 
1.69E-10 

6.62E-04 
-6,62E-04 

-1,06 E-09 

-3,68 E-09 
5,04E-13 
-3,35 E-08 

-6,15 E-09 
1,65E-12 
-3,23 E-06 

3,23E-06 
4,87E-09 

7,68 E-07 

4,33 E-06 
1,56 E-07 
1,46 E-06 

3,68 E-05 
5,15E-07 
1,21 E-06 

9,98 E-01 
1,51 E-03 

-1,ieE-09 

-2,ieE-09 
-8,82E-08 
4.82E-10 

3,02E-08 
-2,91 E-07 
4,00 E-10 

8.52 E-04 
-8,52E-04 

iFb/A 

1.17E-05 

6 61 E-05 
2.47 E-06 

2 2E-05 

0.000552 
7 39E-06 
1 32E-05 

14 96511 
0.023007 

( y J \ g H s ' \ _ C,^" 
g sed 

cm sed 

g H g 

m bulk 

m' bulk 

Tab: WaterBody C s e d H g Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

f 2DO HqO w \ zooplar^ton partculale phase fracbon of HqO in water column. layer 1 
r zooHqM w 1 zooptankron partciilale phase fracbon of HgM n water column, layer 1 
f ZDO MeHq w 1 zooplankton particulate phase fracbon of MeHq in water colunn. layer t 
f ZDo HqO w 2 zooptankton particulate phasefracbonof HqO in watercokmn. Iayer2 
f zoo Hqll w 2 zooptanktor partculate phase fracbon of Hqtl r water column, layer 2 
f zoo MeHq w 2 zoopiankton partculate phasefractionof MeHq in watercokmn. Iayer2 

f phyto HqO w 1 phytopiankton particulate phase fraclion of HqO r water column, layer 1 
f phyto Holl w 1 phytopiankton particulate phase fraclion of Hqll in water ct^umr, laver 1 
f phyto MeHq w 1 phytopiankton particulate phase fraction of MeHq r waier column, layer 1 
f phyto HqO w 2 phyloplanklon particulate phase fraclion of HqO r water column, layer 2 
f phyto Hqll w 2 phytopiankton particulate phase fractior of Hqll in water column, lay^ 2 
f phyto MeHq w 2 phytoplankton particulate phase fraction of MeHq in water column, layer 2 

f orq HqO w ^ orqanic particulate f ^ s e fraction of HqO FI water column, layer 1 
f orq Hqll w i orqanicparticulate [ ^ s e fraction of Hqll in watercolumn, layer 1 
f orq MeHq w 1 orqanic particulate phase fraction of MeHq in water column, layer 1 
f Ofq HqO w 2 orqanic particulate ptiase fractJon of HqO in water column, layer 2 
f Ofq Hqll w 2 orqanJcparticulate ptiase ffaction of Hqll in walercolumn. layer 2 
f Ofq MeHq w 2 orqanic particulate ptiase fraction of MeHq in water column, layer 2 

000000% 
9 14683% 

38.05394% 
0.00000% 
0.00000% 
000000% 

0 00000% 
73 17^63% 
38.05394% 
0.00000% 
0,00000% 
0.00000% 

0.00000% 
12 14319% 
6 31498% 
0,00000% 
73 eOS06% 
33.02160% 

f a q HqO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hqll aed 
f_sed MeHq sed 

L T,Hq0 
L_T,Hqil 
L T.MeHo 

Rale Comlanta 
kw v,HqO 
kw vHqIi 
kw v,MeHq 
kw ond 1 
kw and 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb ood 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqtl in sediments 
aqueous phase fraction of MeHq in sediments 

particulate pfiase fraction of HqO in sediments 
particulate phase fraction of Hqll PI sediments 
particulate phase fraction of MeHg in sedments 

Total Load. HqO 
Total Load Hgll 
Total Load, MeHq 

waier column volatclizabon kiss rate constant, HqO 
water cohjmn volaUlization kiss fate constant, Hgil 
waier cohjmn volatilizalion kiss rate constant, MeHg 
waier coli^rin ojodation rate constant 
water column ojodatton rate constant 
water column reduction rate constant, layer 2 
water coiumn reduction rate constant, layer 2 
water column methylation rate constant, layer 1 
water column methylation rate constant, layer 2 
water column demethylation rate constani, layer 1 
water column demethylation rate constani, layer 2 
water column photoreduction rate for layer 1 
water column photoreduction rate for layer 2 
water column met cleavaqe demelhylalion rale constant 
benthic oxidation rale constant 
benthic reduction rate constant 
benthic methylalion rale constant 
benthic deme^lation rate constant 
benthic rner cleavage demethylation rate constant 

flftr 

l l^r 

pBTtr 
partr 
psrtr 

(Mrjr 
W V 
V f 
V V 
pB iy 
(WW 
periT 
PBfW 
pervr 
pwyr 
pervr 
pervr 
peryr 
pervr 

100.00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99,99560% 

4,89E-ai 
2,36E+01 
9,36E-01 

134.70 
DJ» 
0,22 

G64.95 
625£0 
12Z.63 
23,27 
o j n 
ILOO 
O in 
OJN 
651 
0 ^ 
Qsa 
aoo 
0.00 
O.0O 
0.00 
0,00 

\ g P g 
g sed Pp^rJ^-") 

abiotic settlinq velocity 
bioiic setllinq velocity 
resuspension velocity 
pnvtoplankton modality rate 
mineralizaliDO rate 
burial rate 

pore wateJ* diffusive volume, HqO 
pore water diffiisive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coefficient, HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefTicient, MeHg 
Sedment Particle Density 
sediment poiosity 
sedment lavei,chai modnq tsnoli 
Vohme of Sedment 

Effective Partition Coefficients for each Hq species and laver 
K eff HqD 1 Effective K for HqO wi layer 1 
K eff Hqll 1 Effective Kfor HqO m layer 2 
K eff MeHa 1 Effective Kfor Hqll in layer 1 
K eff HqO 2 Effective Kfor Hqll in layer 2 
K eff Hqll 2 Effective Kfor l^eHq nlayer 1 
K eff MeHo 2 EftectivB Kfor MaHq n layer 2 

R sw 
R s* 
R sw 
E sw 
E sw 
E sw 
rtn s 
e set 
z s« 
V aed 

TSS 

HqO 
Hqll 
MeHq 
HqO 
Hqll 
MeHq 

TSS+2 

mA-r 
mA-r 
mAr 
per yr 
peryr 
m/yr 

iB3fyr 
lll2taBE 
iii2taac 
in2/iac 
q ian i 

cin3/aTi3 

IIHlfL 
mgA. 

LAo 
Ukg 
LAfl 

4792.628412 
73 

0,003700005 
10.95 
0.01 

0 007620015 

2.59£t05 
2.59E405 
247E+06 
6.41E-1D 
6.41E-1D 
6,11E-10 
2.66E+0q 

0,83 1 ^ 
0.03 

1390095 

M G 
134 

0,D0E+OO 
2,37E+06 
6,54EH)5 
D.DOE<-00 
2,81Et06 
3,69E';'05 

^ir,, 

{Si ,Pi/, , + 5^,C; , 

Si^„-^S^ 

CL 

- su,.j:U.^ - SLCL.,) ( c j ^ ^ , - q ,_ , ) 
i + ^ ; . . « + S i , TSS 

4- pJ r^ 

Tab: WaterBody C_sed_Hg Page 2 of 2 



RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Little Blue Heron 

July 6, 2012 

Water Body Mercury Concentrations 
S y m b o l Par 

C HqO I Aq 
C Hqll i Aq 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HqO pore 
C Hqll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HgT_2_fi l tered 
C HqT Sed filtered 

C_HgO_1_T 
C Hqll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO sed, wet 
C Hgll i sed, wet 
C M e H g l s e d , viret 

C HgT sed.wet 

C HgO_sed, dry weight 
C Hgll 1 sed, dry weiqfit 
C MeHg 1 sed, dryweight 

C HqT 1 
C HgT 2 
C_HgT_Sed, dryweight 

Layer 1 
Layer 2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f ag HgO w 1 
f_ai l_Hgl l_w_1 
t ag MeHq w 1 
f aq HgO w 2 
L a q _ H g l l _ « _ 2 
f aq MeHq w 2 

f_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hgl l w 1 
f_DOC_Hgl!_w_2 
f DOC MeHq w 
f DOC MeHq w 

Uni ts 
qfm3 
g/m3 
gfm3 
i|fm3 
i|fm3 
ghn3 
<|fm3 
n fms 
gfm3 

Hfm3 
gfm3 

a lms 

gfm3 
nfm3 
i|fm3 
gfm3 
q l m 3 
q tm3 
g tm3 
g l m 3 
g f m 3 

gAl 
gAl 

g 'g 
sAl 

g'y 
gfii 
g'g 

nfm3 

i»fm3 

g'g 

%MeHg 
3.21% 
1.40% 
0.16% 

in3/yr 
m3fifr 
i n 3 ^ 

(%Me MeHg_T/Hg_T) 

Bulh Exchange Flow 
Inflow 
Oyfflnw 
Surface Area of the WaterBody 
Exchange rale 
Volume of Layei 1 Aw'z_1 

Volume of Layei 2 Aw'z 2 
deplh of f list water layer 
deplh of second water layer 

aqueoLis phase fraction of HqO in water column, layer 1 
aqueoLis phase fraction of Hqll in water column, layer 1 
agueoLis phase fraction of MeHg in water column, layer 1 
agueoLis phase fraction of HqO in water column, layer 2 
agueoLS phase fraction of Hgll in water column, layer 2 
agueolis phase fraction of MeHg m water column, layer 2 

DOC complexed fraction of HgO m water column, layer 1 
DOC complexed fraction of Hgll in water column, iayer 1 
DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

Value 

4.93E-06 
1.32E-06 
1.91E-D7 

9.02E-D6 
4.75E-D5 
7 73F-nf; 
OI ITFJK; 

4.D7E-D5 
5:12E-D7 

6.44E-D6 
5.8^-05 

5.fHE-[l5 

4.93E-D6 

Z7BE-05 
1.09E-06 
9.0^-06 

Z 2 6 E M 
3.33E-D6 
7-49E-D6 

6.12E+00 
9.B5E-03 

ZB3E,i2 
4.7^,06 
1.1^,08 

4.79E-D6 

166E-11 
1J^-D5 

Z14E-D8 

13K-D5 
2JK-EM 
1J^-D5 

%Hgl 

82ZD% 
94.81% 

99S4% 

5,85B,941 

6.796,715 
6.796,715 
463^65 

9 
648,711 

4ej37 

0 

100.00000% 
0 8 1 5 7 1 % 

2 94813% 
100.00000% 

3 .61221% 

11.23203% 

0.00000% 

3.93402% 
14.62272% 
0 00000% 

17.42109% 
55.71087% 

Cone, in n g / L : ug fg 

4.93 
1.32 
0 19 

9 02 
47.51 
2 23 

9 02 
40.73 
0 51 

6 44 
53 77 

50 27 

4 93 

27 78 
109 
9 02 

225.90 
3.33 
7 49 

6,122,004.99 
9,648.86 

0 00 
4 76 
001 

4 79 

0 00 

13.59 
0 02 

33 79 
238.26 
13 61 

% H g O 
14 5 9 % 

3 79% 
0.00% 

Y _ ^ = i +Q_c„^+\kw,.ylc;,̂ +kw -v+hv,, .-FI-C' ,+[-0 

J / V 

dc 

-Q'-^K.m•y.-^^,,,d-y^-v.A•f^LH^-A-^.Bdt%s^•A.]•(^H^^+ff•Cm2 

-^.,ri;.-*"™.a'f.-v..'/:'U,;/4-v.,'C,,/-i'*^.ri+e''*^.r^ 

-iir„,,-F,-ht'^,,,„,^-F,-v,,-/;j;^,j,g-^-v,5-/,';;^^,ffj-^|-c;,^^+g-c;,^^ 

Q' = 
E„A,-

0.5-(z .+zJ 
Q" Bulk exchanqe flo\v | L 3 r n 

Equalions for Total Mercury Goncenbations of ̂ v e n species (i.e., total HgD: sorbed ^ dissolved) 

yJ-^=A^^>i2-yi(^E,A^\.ry.+H>'̂ .rMyici,,A-Q-^^^^^^^ 
/:: 

• 4 

;.^=+N.,^f;l-c2^,,+h.™.^-d-^,Hi+k-i'v,^-(;-i>(i. ''•w ^'sA'Jsi,J!;li'\ ^iB'Airf -s..f:iJc;,^+ff<,u+ c -'+(v.+vJ-Cl/=ifi 

y.^^f^=Ai'^,,^-y^<^n,m+[-s-^-^^.«,^y^-i^^..y^-i'^p>,.,.,.iy.-^,^^ 

d(fZ 
'-{Kwfijqjiia '̂ VsA ' fJi«Hsa +^!E '/iiaHsflJ'A] -kb_. •.+m.,-vA-ct \l(b_ 

dC 
y , ^ = kj:LE+ L • f:L,n+̂ .B • C J- A,\ CL,A H. , - y J ^ 

dt 
\-k+v,)-f::LE-^-H.,+i^U-K. C',1n+H...i,yJCM 

•A]-c''^,HA^K,^-yJ<ii+ •A...-{kb,. 

Q' = 
E,.A,. 

0.5-(z2+z,) 
Z_ = 0.0142 • Z'-^' • 3 6 5 d / y r where Z is mean l o l ^ deplh (i.e., z^ i- z2) 

f rom Mortimer, cited in Schnoor, 1996, pq 57 
for nvers, this will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 

C Hgl l 1 T 
C MeHq 1 T 
C HgO 2 T 

C H q l 2 T 
C MeHq 2 T 
C HgO s e d 

C H q l 1 s e d 
C MeHq 1 s e d 

C HqO 1 T 
1 

-4,60 E*08 

3,60E+08 
O.OOE-tOO 
5,659 E+06 

0 OOOE+00 
O.OOOE+00 
O.OOE-tOO 

O.OOE+00 
O.OOE+00 

C Hgl l 1 T 
2 

7,96 E+07 

-1.14E+08 
2,25E-01 

0 OOOE+OO 

2.741 E+fl7 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHg 1 T 
3 

4,22 E+06 

1,31 E-01 
-1.93E+07 
O.OOOE+00 

O.OOOE+00 
8,134E+06 
0 OOEtOO 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

5,86E+06 

O.OOE+OO 
O.OOE+OO 
-3,05E+O7 

2,44E+07 
O.OOE+OO 
2,59E+05 

O.OOEiOO 
O.OOEiOO 

C Hql l 2 T 
5 

0 OOE+00 

5,66 E+06 
0 OOE+00 
1,08 E+06 

-1.47E+0e 
4,14E-01 
O.OOE+00 

O.OOE+00 
O.OOE+00 

C MeHg 2 T 
6 

O.OOE+00 

O.OOE+OO 
5,86E+«6 
3,81E+fl4 

4.14E-01 
-1,79E+07 
O.OOE+OO 

O.OOE+OO 
1,20E+O7 

: HgO 1 sei 
7 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
3,12E+fl5 

O.OOE+OO 
O.OOE+OO 
-3,12E+05 

1,00E+O0 
O.OOE+00 

C Hql l 1 s e d 
8 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

5,25E+03 
O.OOE+OO 
O.OOE+OO 

1,00E+O0 
1,77E+00 

C MeHq 1 s e d 
9 

O.OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

O.OOE+00 
5,26 E*03 
O.OOE+00 

1,00 E+OO 
-5,26E+03 

Ma t r i x 
b 

-4.89 E-01 

-6,ieE+fl1 
-1,43E+flO 
O.OOE+OO 

O.OOE+00 
O.OOE+00 
O.OOE+OO 

613E+f lO 
O.OOE+OO 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHq 2 T 
C HgO sed 

C Hql l 1 sed 
C MeHq 1 s e d 

So lu t i on 

4 929E-06 

2 778E-05 
1086E-06 
9 024E-06 

2.259E-04 
3 331 E-06 
7.490E-06 

6 1 2 2 E + 0 0 
9.649E-03 

Inverted Matrix 

-4,89E-09 

-1,56E-0e 
-2,89E-16 

-1,059 E-09 

-3,102E-09 
-3,520 E-16 
-8,79E-10 

8,80E-10 
-5,06E-13 

-3,46 E-09 

-1,99 E-08 
-4,35E-16 
-8.080E-10 

-3.862E-09 
-6.689E-16 
-6,71 E-10 

6,72 E-10 
-1,30 E-12 

-1,63E-09 

-4,69E-09 
-8,91 E-08 

-1,459 E-10 

9,097E-09 
-1,226E-07 
-1,21 E-10 

2,79E-04 
-2,79E-04 

-1.07E-09 

-3.70 E-09 
4,05E-15 
-3.35E-08 

-6.26E-09 
1,35E-14 
-2.78 E-08 

2,78 E-08 
4,00 E-11 

1.46E-10 

8.24E-10 
2.37 E-16 
2.79 E-10 

7.02 E-09 
7.49 E-16 
2.32E-10 

2,33 E-10 
1,63E-12 

-1.33E-09 

-3.01 E-09 
-8.83E-08 
2,04E-10 

2,32 E-08 
-2.91 E-07 
1,69E-10 

6,62 E-04 
-6.62 E-04 

-1.06E-09 

-3.68 E-09 
5,04E-13 
-3.35E-08 

-6.15E-09 
1,66E-12 
-3,23 E-06 

3,23 E-06 
4,87 E-09 

7,68 E-07 

4,33 E-06 
1,56 E-07 
1,46 E-06 

3,68 E-05 
5,15 E-07 
1,21 E-06 

9,98E-01 
1.51 E-03 

-1,18E-09 

-2,18E-09 
-B,82E-0e 
4,82E-10 

3,02E-08 
-2,91 E-07 
4,OOE-10 

8,52E-04 
-8,52E-04 

>F*/A 

4 93E-06 

2 78E-05 
1.09E-06 
9.02E-06 

0.000226 
3.33E-06 
7.49E-06 

6 1 2 2 0 0 5 
0.009649 

T a r q e t C s ed .we t 6.131661347 q/q 

Tab: Target C s e d H g l o f 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

abio HgO w 1 
.abio_Hgl l_w_1 

abio MeHq w 
abio HgO w 2 

.ab io_HglLw_2 

abio MeHq w 

zoo_HgO_w_1 

zoo Hgll w 1 
zoo MeHg w 
zon_HgO w_2 

zoo Hgll w 2 
zoo MeHg w . 

phyto HgO w 1 
phyto Hgll w 1 
phyto_MeHq_w_1 
phyto HgO w 2 
phyto Hgll w 2 
phyto_ MeH g _w_2 

org HgO w 1 
.org_HgII_w_1 
org MeHg w 
o ig HgO w 2 

.nig_HgH_w_2 
org MeHg w 

ag HgO sed 
ag Hgll sed 

:_aq_MeHg_5ed 

sed HgO sed 
'_sed_Hgll_sed 

sed MeHg sed 

L_T,HgO 
L T.Hgll 
L T,MeHg 

Rate Cons tan ts 
kw v,HgO 
kw_v,Hgll 

kw v,MeHg 
kw oxid 1 
kw_oxid_2 

kw led 1 
kw red 2 
kw_meth_ 1 

kw metf i 2 
kw demeth 1 
kw _demefh_2 

kw [ ^ t o d e g i a d 1 
kw [ ^ t o d e g i a d 2 
kw_me i 

kb oxid 
kb led 
kb_methy 

kb demeth 
kb mer 

abiotic partculate pfiase fraction of HgO in water column, layei 1 
abiotic particulate pftase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic par tculate phase fraction of Hgl l in water column, layer 2 
Mio t i c particulate phase fracbon of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplanklon particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton partkulate pha 
zooplankton partkulate pha 

? fractkin of HgO in water column, layer 1 
? fraction of Hgli in water column, layer 1 
? fraction of MeHg in water cokimn. layer 1 
? fraction of HgO in water cohjmn. layer 2 
? fraction of Hgll in water column, layer 2 
? fraction of MeHg in water column, layer 2 

phytoplankton particulate phase Iraction of HgO in water column, layer 1 
phytoplankton particulate [ ^ s e Iraction of Hgl i in water column, layer 1 
phytoplankton particulate phase Iraction of MeHg in water column, layer 1 
phytoplankton particulate pfiase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgl l in water column, layer 2 
phytoplankton pait iculate phase f iaction of MeHg in water column, layei 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic partculate phase fraction of Hgll in water column, layer 1 
organic par tculate pfiase fraction of MeHg in water column, layer 1 
organic par tculate pfiase fraction of HgO in water column, layer 2 
organic particulate pfiase fraction of Hgll in water column, layer 2 
organic particulate pfiase fraction of MeHq in water column, layer 2 

agueous phase fraction of HqO in sediments 
agueous phase fraction ot Hql l in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

r column volatilizatkin loss rate cc 
r column volatilizatkin loss rate cc 
r column volatilizatkin loss rate cc 
r column oxidation rate constant 
r column oxidation rate constant 
r column reduction rate constant, 
I column reduction rate constant, 
I column methylation rate constar 
r column methylation rate constar 
r c d u m n demeth^atk in rate cons 
r column demeth^atk in rate cons 
r column photored uctkin rate for I 
r column photored uctkin rate for I 
r column mer cleavage demelhyl 

benthic oxidatkin rate constant 
benthic reductkin rate constant 
benthic methylation rate constant 
benthic demethylation rate constant 
benthic mer cleavaqe demethylation r 

g'y" 

flfyr 

pe ry r 
p e i y i 
p e i y i 
p e i y i 
p e i y i 
p e i y i 
p e i y r 
p e i y i 
p e i y r 
p e i y i 
p e i y i 
p e i y i 
p e i y r 
p e i y i 
p e i y i 
p e l VI 
p e i y i 
p e i y r 
p e i y r 

0.00000% 
0.78562% 
0 00628% 
0 00000% 
5 16164% 
0 03550% 

0 00000% 
9 1 4 6 8 3 % 

38 05394% 
0.00000% 
0.00000% 
0.00000% 

0 00000% 
73.17463% 
38.05394% 

0 00000% 
0 
0 

0 00000% 
12.14319% 
6 31498% 
0 00000% 

73.80506% 
33.02160% 

100.00000% 
0 00055% 
0 00440% 

0 00000% 
99.99945% 
99.99560% 

4.89E-01 
2.35E+01 
9 J 6 E , D 1 

134.70 
D.flO 
D . S 

554- re 
525.60 
122.63 
2 3 2 7 
D.EHI 
D.tK) 
D.tK) 
D.tK) 
6.51 
0.82 
D.DO 
D.DO 
D.DO 
D.DO 
D.DO 
D.DO 

f-,sod g H g 
g sed pj«,™-j.(l-^w) g sed 

cm^ .led 

~ g H g ' 

m' bulk 

i n ' 

m̂  bulk 
1 0 ' £ ^ 

m 

AT Hgl l 
/ i MeHg 
«_HgO 
« Hqll 
AT MeHq 

e_sed 
z sed 
V_5ed 

TSS 1 
TSS+2 

b i o i i c setllinq velocily 
biotic selElhg velocily 
r e s u ^ e n s i o n vektcitv 
phyloplanklon nnorEalitv rate 
mineralization rate 
burial rale 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgl l 
pore water diffusive volume, MeHq 
pore water diffusion coefticienl,HqO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHq 
Sediment Parlicle Density 
sediment porosity 
sediment laver,char mixinq lenqth 
Volume of S e d i m & i l A w ' z sed 

m/yr 
m fy . 

m/yr 
p e r v r 
p e r j r 

m h » 

ln3(yr 
ra3Jyr 
m3^T 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3(cm3 

m3 

mg/L 
mgA. 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2.59E4f l5 
2.59E+05 
2 4 7 E + 0 5 
6.41 E-10 
6.41 E-10 
6.11E-10 

2-65 

D.D3 
1390Q.9B 

8.4e 
1.34 

Effective Partitkin Coefficients for each Hg species and layer 

K eff HgO 1 
K eff Hgll 1 
K_eff MeHg_1 
K eff HgO 2 
K eff Hgll 2 
K ef f_MeHg_2 

Effective K for HgO ki layer 1 
Effective K for Hgl l in layer 1 
Effective K for MeHg ki layer 1 
Effective K for HgO m iayer 2 
Effective K for Hglt in layer 2 
Effective K for MeHg in layer 2 

Ufar 

l A g 
l A g 
Ubr 

O.OOE+OD 
2.37E+06 
5.54E+05 
O.OOEtOD 
2.81 E t 0 6 
3 .69E t05 

^.V.. 

Î „̂ . „c-.,+si^ci;. 
^L^+^i 

CL 

+ SphylPphsmi + S-^^C^^ 

.^K^,.+si^ 
,+Cnoci 

„•) (ĉ  - c ) 
TSS 

^JJilerad.i 

Tab: Target C s e d H g 2 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ^ D e p , i ' ^ ^ I U , i ~ ^ ^ R T V , i L r ^ r . . - \ - L r . r r . - ^ L ^ . ^ - L r . . ^ L 
'RR,i ' R U J R J ' E J 'Diff J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

h i and Dry Deposition 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C • P 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 
^ ^ H ^ ^ ^ i 

0.15 

^ ^ i ^ ^ 
9.34 

0.2286 

0 

0.15 

15? 4 H 

User 
User 
User 

User 
User 
User 

1.5% wet 

Tab: Hg Loading Page 1 of 3 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^ W J 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D welA • A.U • Ru.t 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.75 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 
0.82 
0.00 

Tab: Hg Loading Page 3 of 3 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L D!lT,HgO Gaseous Diffusion Loaflmq, HgO 
L_Diff,Hgll Gaseous Diffusion Loaflmq, Hgll 
L_Diff,fu1eHq Gaseous Diffusion Loaflmq, MeHq 

C a,HgO 
C a,Hgll 
C a,MeHq 

Symbol 
K v,HqO,T 
K v,Hqll,T 
K v,MeHg,T 
Tdeta 
H.HqQ 
H.Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HqO 
Gaseous Concentratior of Hqll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHq, aflj for T 
T cotrection factor 
Heniy's Law Constant, HqO 
Henfy's Law Constant, Hqll 
Henfy's Law Constant, MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_y,HqO overall transfer rate, HgO 
K_v,Hqll overall transfer rate, Hgll 
K v,MeHg overall transfer rate, MeHq 
K_L,HqO liquid ptiase transfer coefficient,HqO 
K_L,Hgil liquid pdase transfer coefficient, Hql I 
K L,MeHq liquid pdase tradsfer coefficient,MeHg 
K G . HgO qas pdase tradsfer coefficient, HqO 
K G . Hqll qas pdase tradsfer coefficient, Hqll 
K G. lileHq qas pdase tradsfer coefficient, MeHg 

Equation 

Equation 

Units 
g"/r 
fVyf 
g'yf 

ug/di3 
ug/di3 
ug/di3 

Units 
di/yr 
di/yr 
m/yr 

_ atm-di3/diole 
atm-di3/diole 
atm-m3/diole 

atin-mS/diole-K 
Kelvid 

Value 
4 39E-01 
8.24 E-01 
7.53E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-Q2 
1.C3E-I-Q1 

f 026 
7 10E-03 
7 10E-10 
4 70 E-07 
8.21 E-05 

302.54 

m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E-f02 
1 70 E-02 
1.03E-1-01 
1.89E-f02 
1.89E-t02 
1.83E-t02 
5.94E-f05 
5.94E->05 
5.75E-^05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Masod, R.P., W.F. Fitzgerald, F.M M fvlorel. 1994. The tiiogeochemical cycling of elemenlal mercuiy: Antliropogedic Idfluences Geocdimica et Cosmocdiniica AcL 58(151: 3191-191 £ 
states tdat the atmosphere das an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 

Tab: Gas Diff Loading Page 1 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K L,HgO 
K_L,Hgll 
K_L,MeHg 
Sc w,HqO 
Sc_w,Hqll 
Sc_w,MeHq 
Tw 
|1W 

Parameter 
liquid pdase tradsfer coefficient,HqO 
liquid pdase tradsfer coefficient, Hql I 
liquid pdase tradsfer coefficient,MeHg 
Schmidt nutnOer for water, HqO 
Schmidt numBer for water, Hqll 
Schmidt numtier for water, MeHg 
Temperature of reference water (T=20| 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yr 

_ 
_ 
-C 

g/cm-s 

1.89E-f02 
1.89E-I-Q2 
1.83E-f02 
2.9aE-f03 
2.98E-I-03 
3.12E-I-03 

20 
0.019049 

^..="•15^1 [ ^ K r (3.15:̂ 100 
Calculated for T = 20 C (293.15 K) 

5b... , = k'> 

' ' Pw-D^,,-

J= 
998.333 4-8.155(7; , -20)-f 0 . 0 0 5 8 5 ( 7 ; - 2 0 ) : 

Gas transfer coefficient, K_G,i 
Symbol Parameter 
K G . HgO gas pdase tradsfer coefficient, HqO 
K G. Hqll qas pdase tradsfer coefflclenL Hqll 
K G . MeHg gas pdase tradsfer coefficient, MeHg 
Sc_a,HgO Sf^midt number for air, HgO 
Sc a,Hqll Schmidt numtier for air, Hqll 
Sc_a,MeHg S<^midt numtier for air, MeHg 

Parameters usefl in calculations of transfer coefficients 
u sdear velocity 
Cfl flrag coefficient 
W wind velocity. 10 m abovewafersurface 
pa flensity ot air 
pw flensity of water 
k von Karman's constant 
i2 VISCOUS sublayer thickness 
va flynamic visco&ty of air 
Ta air temperature 

Equation 

u=sqrt(Cd)-W 

m/yr 
m/yr 
m/yr 

-
— 
— 

m/s 

-m/s 
g/an3 
g/cm3 

cm2/sec 
C 

5.94E-t-05 
5.94E-f05 
5.75E-f05 
2.71E-t00 
2.71E-f00 
2.84E+00 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

D.I 4991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 l(:q/m3 at20 C |if wewanf Io change wtlh T well need formula] 

, =(l.32-l-0.009»r„)il0-' 

Tab: Gas Diff Loading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg(0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

logK 

~ 
13.2 

21.8 

1.34 
-53 

Moles/L 

Moles/L 

Moles/L 

Moles/L 

layer 1 

7.94E-09 
9.02E-06 

I.OOE+OO 

9,05E-15 
2,48E-75 

layer 1 

8,46E-06 

5,21 E-08 

3.12E-14 

1.41 E-07 

alphas 
layer 2 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

layer 2 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

Sediment 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

Sediment 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Little Blue Heron 

July 6, 2012 

pH 

[77 -̂J = a,C _̂̂ .̂. 

1 

1 + ^^.c [cr 
a^ =Kj^^A^:i J ag 

^ 2 ~ ^Hg{OH\ 

2 

OH-
2 

^ i — ^ î fso ^ \ y ^ 2 J^o 

^ 4 ~ ^ I ^ S X Q 

OH- sat' + ^ H S S s'-] 

7.15 7.15 7.15 

Concentrations 

cr mg/L 
804^" mg/L 

S^" mg/L 

Molecular Weights 

c r amu 

S04^" amu 

S "̂ amu 

layer 1 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32,06 

layer 2 

0,3 

5.0E-03 

1,OE-09 

35.45 

96.056 

32.06 

Sediment 

0.3 

5.0E-03 

1,0 E-09 

35.45 

96.056 

32.06 

Assumption 

c r = Total Chloride 

S04^" = Total Sulfate 

S "̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol Parameter 
f_aq_HgO_w_1 aqueous phase fraction of HgO in water column, layer 1 
f_aq_HgO_w_2 aqueous phase fraction of HgO in water column, layer 2 
f_aq_Hgll_w_1 aqueous phase fraction of Hgll in water column, layer 1 
f_aq_Hgll_w_2 aqueous phase fraction of Hgll in water column, layer 2 
f_aq_MeHg_w_1 aqueous phase fraction of MeHg in water column, layer 1 
f_aq_MeHg_w_2 aqueous phase fraction of MeHg in water column, layer 2 

Equation Units 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_HgO_w_2 
f_abio_Hgll_w_1 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_Me Hg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgil_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto, 1 
Sbio_zoo,1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water cofumn, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water coiumn, layer 1 
zooplankton particulate phase fraction of HgO in water coiumn, layer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water coiumn, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water column, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles. Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles. Layer 1 
Concentration of non-living (dead) particles. Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

g/m 3 
g/m 3 
g/m 3 
g/m 3 

g/m 3 
g/m 3 
g/m 3 
g/m 3 
g/m 3 
g/m 3 

Value 
100.00000% 
100.00000% 

0.81571% 
3 .61221% 
2.94813% 

11.23203% 

0.00000% 
0.00000% 
3.93402% 

17.42109% 
14.62272% 
55.71087% 

0.00000% 
0.00000% 
0.78562% 
5.16164% 
0.00628% 
0.03550% 

0.00000% 
0.00000% 
9.14683% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

73.17463% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

12.14319% 
73.80506% 

6.31498% 
33.02160% 

100.00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99.99560% 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

p j ^ i 
*' ] - \ - ] ( T ^ i ¥ ' " ^ ? - i - r " ? ? -\-liT"^ ^ A-fC"^ K -I-if ^ 

I T I U Y^ai^i^ I}(JS,-O 'T^bjozoo,! '^biqzoo~^bio_phytQ '^bta,phyto^ '^b iodeadi ^biadead~ ^ D O O '^i 

^ a b i o i ' ^ a b i o ^ ^ ,-6 f w j rw,] at}igi abio Y ' ^ I C | cy^ /•"'> 

i i - i U ^A^^^^ ' ' ^ab io^^bio_zoo, i ' ' ^ b m o o ' ^ ^bio_pliyt<i ' '^biaphyto'^ ^ b i o j e a d i ''^bicfdead'^ ^ D O Q '"^DOcJ 

jy-aq rt i Ap6 
r w j ^ D 0 Q ' ' ^ D 0 C ' ' - ^ _ j^ag n . | fj-^ . f^ 'J 

1 -h 1 U \A^^ .^ • Ci^^-j -rl^fjig.g^i • J^igjoo"*" ^biQ_pliyld ' '^biapliyto'^ ^bio_dea<S ' '^biqdead'^ ^ D 0 Q ' ' ^ D 0 

J z o o d z o o d z o o J a q d 

J p h y t o , i p h y t o , i p h y t o J a q , i 

J o r g , i o r g , i o r g J a q , i 

/
•sed 

a q j 

6 sed 

' s e d c^sed i r » - 6 , j ^ s e d t sed 
^ s e d ' ^ - ^ a b i o j ' ^ a b i o , i ' ^ ^ ' ^ ^ bio dead J ' ^ bio dead J ' ^ ' " ' 

/

^sed 1 rsed 

sed J J aqJ 
5 from 

2.5 
0 
0 

'Solids Balance' 

0,13 
0,20 
0,83 
1,14 

84,224,58 
7,154,39 

Tab:Equilibrium Partitioning Page 1 of 2 
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D0C_1 
D0C_2 

Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_Hg0 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
K_aq_org_Hg0 
K_aq_org_Hgll 
K_aq_org_Me Hg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

g/m 3 
g/m 3 

Units 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

16 
16 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2.581,565 

0 
301,427 
310,000 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

assumed to be 0.25* phytoplankton 
assumed to be 2 * phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0,83 

Tab:Equilibrium Partitioning Page 2 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Solids Balance 

SbJo_phyto,1 
SbJo_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 
9.14E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Water Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiotic solids in water inflow g/m3 
Phytoplankton biotic solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cm3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

8.46 
1.34 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
2.23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E-t-06 
-2.23E+09 

0 
0 

2.22E-t-09 
0 

S bio dead.i 
3 

0 
0 

3.48E-^07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5.86E+D6 
-3.97E+07 

0 
3.38E+07 

S abio.sed 
5 

0 
1714.45282 

0 
0 

-5.25E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71 E+03 
0 

-5.38E+03 

b 
2.99E+08 

0 
3.55E+07 

0 
0 
0 

S abio.l 
S abio,2 

S bio dead,1 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

5.72E-13 
-2.2E-10 

0 
0 

-2.82E-04 
0 

0 
0 

1.51 E-09 
-8.94E-09 

0 
-2.42E-04 

x=b/A 

0.134084 
0.198936 
0.829741 
1.138825 
84224.58 
7154.393 

-SE 

Value 
4.63E+05 
6.48E+05 
6.80E+06 
i.80E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0,83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

L^ = S,^'A[kg/w'/yr 

5^ = 1 , 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 , 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 

q W 
^B!0_dead,1 

death/production 

settling 

q W 
'^BI0,2 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • s : ^ o . - v ^ • A . • sz^oa + ^rs • A . • s;. 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution, because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity ts a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBA,--S, bio_ dsail 

A c^^^ ,, J/ Qsed J c^sed 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al, 1985, settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al., 1985, range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

ADIOIIC MMnyisTiAH Af H^ii •!> m u s 
Equation Units 

per day 
per day 
peryr 
peryr 

Parameter 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 
abiotic methylation in layer 1 
abiotic* methylation in iayer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic" methylation in layer 2 per yr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00816 
0.03612 
0.03934 
0.17421 
3,46E-07 
8.93E-06 

Notes 

ft«.^t — f^« J l HgU 

if anoxic: = k. 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0,0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table, 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypolimnion at a rate of 0,01 per day. The ' denotes that biotic methylation is occuring if there is anoxia 

Sediment Biotic IVIethylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter Equation 
biotic methylation in sediments 
biotic methylation in sediments 

Units 
per day 
peryr 

Value 
3.49091 E-07 
0.000127418 

Notes 
1 

1 Mercury Report to Congress presents 0,0001 per day 
2 from Hintelmann, H,, K, Keppel-Jones, R. D, Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ, Tox, Chem, 19(9): 2204-2211, 
present methylation of new Hgll as 0,012 - 0,016/d, while old mercury is 0,001/day 

Tab: Rate Constants Page 1 of 4 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Water column Demethylation of MeHq => Hqll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 
peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll In water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 
biotic demethylation in layer 2 per yr 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 
4.24727E-05 

8.16E-03 
3.61 E-02 
3.93E-02 
1.74E-01 
2,02E-07 
8.93E-06 

Notes 
1 

= k if. /§ff 

Notes 
1 From Matilainen and Verta, 1995, Mercury methylation and demethylation in aerobic surface waters Canadian Joumal of Fisheries and Aquatic Sciences. 52:1597-1608, 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

Sediment Biotic Demethylation of MeHg => Hgll] 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
6.98182E-07 
0.000254836 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H,, K, Keppel-Jones, R. D, Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211, 
present demethylation of new Hgll as 0,416 - 0,528/d, while old mercury is 0,390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw basered 
kw basered sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw red 1 
kw red 2 
kb_red 

kw red 1 
kw red 2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Notes 

Equation Units 
per day 
per day 

-
— 
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0,03 

0 
1.00 
1,00 
1.00 

3,00E-02 
3,00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

* currently assume no reduction in sediments 

1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value, 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R,P,, F.M.M. Morel, H,F,Hemond, 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters, Water, Air, and Soil Pollution, 80: 775-787, 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Photo-Deqradation (MeHq -> HgO) 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
1.78E-02 
2,25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A.R, MacHutchon. 1996. Photodegradation of Methylmercury in Lakes, Nature, 380(25). April 

From Fig. 2a, k=0.0022*PAR 
From Fig. 2b, k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 

Photo-Reduction (Hgll -> HgO) 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 1 
perhr 1.2 

per hour per uE/m2-sec 0.0010 
per day per E/m2-day 0.0300 

1 1 
1 1,2 

calculated for comparison to input 

.-=k * E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2, U V-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_j)hotoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0.10 
28.25 
0,27 
0.03 
0,04 
0,00 
0.31 
0,03 

111,68 
12.32 

calculated for comparison to input 

1 from Amyot, M, D.R.S. Lean, L, Poissant, M-R Doyon, 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can, J. Aquat, Sci, 57 (Suppl, 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B, For UV-B + vis, k = 2,2 +/- 0.2 perhr. For vis only, k = 1.0 +/-0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2, 
ConvertingtouE/m2/sec, vis = 103,57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000, In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1,18 uE/m2/s, therefore 11,8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

Photo-Oxidation (HqQ 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

Liqht Intensity 
Symbol 

z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 

-> Hgll) ^ ^ ^ ^ ^ H 
rate for UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

perhr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 from LaLonde, J.D., M, Amyot, A,M,L. Kraepiel, F,M,M,Morel, 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol, 35: 1367-1372, 
In freshwater, k = 0.25 +/- 0.02 per hour, w/UV-B =1,18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0,06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ p h o t o _ b a s e = 
0.25hr 

lASuE/m^/s 
k _ pholo _ oxid = k _ photo _ base • UVB 

Equation Parameter 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

T| UV-B extinction coefficient (layer UV light extinction = f(DOC) 
T] UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of iayer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0,5% of visible light, 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
perm 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 

76.66 
76.66 
8.91 

1.13E+00 
1,37E-03 
4.66E^9 

Notes 

E 

^2 

- ^ JE^e- '^ 'dx-
2 1 xi 

= X J — XJ 

1 ^0 [^-V, - e ' \̂ 

F 
X^ - X 

1 -̂^ 

— \E 
— V •! 

- tuV-B^J^^ 
1 E 

X . - X , 

O.D-F-S \^->7,.,_sX^ 
- e 

'?!,'!'-B^: 

j],^_,= 0.441S^{DOCj- UV-B relation to DOC 
from LaLonde, J.D,, M, Amyot, A,M,L, Kraepiel, F.M.M.Morel. 2001, Photooxidation of Hg(0} in Artificial and Natural Waters, Environ, Sci, Technol, 35: 1367-1372, 
citing Scully, Nl^, Lean, DRS. Arch. Hydrobiol. Belli. 1994. 43,135, 

Symbol 
kw red 1 
kw red 2 
k photoreduct 1 
k_photoreduct_2 
k net reduction 1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10,95 
10,95 

111,68 
12,32 

122,63 
23,27 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Little Blue Heron 

July 6, 2012 

YES 
NO 

Revisions 
Version No. 
1,0,1 

1,0.2 

1,0,3 
1,0,3a 

1,0,3b 
"LITE" 

1,0,4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this v̂ 'ay, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users, 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios, 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (ESQ) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell HB of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/20071 

July 6, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

^ • • 
%with Known Contaminated Soil ^ ^ 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Con 

^B 
• • • • • 1 
1 1 I 

centrations 

H g l l H 
M e H g ^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweiqht 

Known Mercury in Contaminated Soils 
Cs,HgO ^ ^ 
Cs,Hgll 

Cs.MeHg 

Value 
East 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% 

463,365 
1.4 
0.1 

YES 

6.80E+06 
6.80E+06 

7,15 
29.39 
29.39 
19.9 

152.4 
1 

16 
16 
0 

Eutrophic 

^ ^ H 

^ ^ ^ 

^ 

^ 

^ ^ 

" 

5.64E-06 
7.33E-08 

33.27 

^ ^ ^ -* 

B 
^ ^ ^ 

1.129080624 
4.13E-03 ^ ^ _ 

Units 

m2 

~ 
~ 
~ 
~ 
-

m2 
m 
m 

~ 
yr 

m3/yT 

„ 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHq Unfiltei 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

17,941,378 
2,581,565 

301,427 
310,000 

PCT ERROR 
9,50 

-51,71 
-64,28 
-46.85 

-38.33653462 

Epilimnion 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ ^ H 

^^^^^^1 
i ^ ^ ^ ^ H 

d t ^ ^ ^ ^ ^ l 

^ ^ ^ ^ ^ ^ H 
^^^^^1 CLEANUP 
32.74 

43.08721129 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

1 Sediment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
| H g T porewater 

3HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

11,73 
3.14 
0.43 
15,31 

11,73 
66,10 
2.47 
80,30 

21,98 
116.08 
5.28 

143.34 

21.98 
551.86 

7.89 
581.74 

21.98 
99,56 
1.22 

122.77 

0.00 
33,22 

0.05107 
33,27 

0.40 
0.86 

1.02 
Mink 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

Lig/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.47525 
7.39 

0.88225 
42,67625 

1 0.00422 
1 33.27 _ 

Absolute Error 

-11.73 
-3.14 
0.04 
-7.92 

-11.73 
-66.10 
-1.59 

-37.62 

-21.98 
-116,08 

-5.28 
-143,34 

-21.98 
-551,86 

-7.89 
-581,74 

-21.98 
-99.56 
-1.22 

-122,77 

0,00 
-33,22 
-0.05 
0.00 

-0.40 
-0.86 

Relative 
Error 

-100 
-100 

9,5013533 
-51.71183 

-100 
-100 

-64.28243 
-46.85323 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-91,73681 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.13 
0.03 
0.63 

0.47 
2.67 
0.18 
3.32 

0.53 
2.59 
0.23 
3.36 

0.53 
12,34 
0.35 
13,21 

0.53 
2.18 
0.05 
2.76 

0.00 
0.39 
0,00 

0.730 

0.029 
0.063 

0.07 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

11.55 
3.09 
0.43 
15.07 

11.55 
65.05 
2.43 

79.03 

21.63 
114,21 
5.20 

141,04 

21,63 
542,99 

7.76 
572,39 

21.631 
97.963 
1,201 

120,796 

0.00 
32.68 
0.05 
32.74 

0.39 
0.85 

1.00 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

32,74 ug/g 
ug/g 

Note: 8 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

1.00E-03 
Demethylation 

1.00E-03 
2.00E-03 

Biotic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO - > Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1.16E-07 
6.98E-07 

0,03 
0.002 
0.03 

28,25 
58,85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

ratio Sed 
Meth/demeth 

50.00% 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1,89E+05 
1,67E+05 
1,80E+05 
9,14E+05 
1,99E+06 

Wildlife 
Little &rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

ti.4& 

1.02 
0.00 
0.00 
0.93 
0.00 

0.04 

0.07 
0.00 
0.00 
0.07 
0.00 

0.00 
0,00 
0.00 
0.00 

0,00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

—^^^L^M 
1.00 
0.00 
0.00 
0.92 
0.00 

^mPH 
0.00 
0,00 
0.00 
0.00 

^ 0.00 

X 

HI 
1.02 
0.07 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

33,27 
0.73 

34,550 
-1.815 
32.735 

for HI = 

SedHgT vs HI of Most Sensitive Indictor 

35 "I y = u.oo:?(ix - li.mn 

1 Calculated for user as the remainder of watershed area, 
2 If you are modeling a river ora well-mixed lake, enter 0,1 
3 Type 'YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0,001/d oxic), 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo, If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going io the Parameters sheet and updating the number for trophic status flag, 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Error = Obseived - Predicted 

Observed - Predicted , „ „_. 
Relative EiTor = •100% 

Obseived 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Scenario 
Contaminated Uncontaminated 

Water Concentration [MeHg] 

Biota 

Trophic Levef 1: Phytopiankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
I 0.43 

Sediment 
0,03 

Target 

0.427 

0.08 
0.07 
0.08 
0.40 
0.86 
0.47 
0.08 
0.08 

0,01 
0,01 
0,01 
0,03 
0,06 
0,03 
0,01 
0,01 

0,08 
0,07 
0,08 
0,39 
0,85 
0,46 
0,08 
0,07 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Total Dose = J^ %Diet̂ ^^ ,̂̂ ĵ̂  • Potential Dose, + {drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or R/D 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ ^ . , ^,_„ 
weight] ^^^ "^^^ weight/d] [L/d] 

0,0075 0,00377 0,0012 

7,4 0.733 0,62 

0.85 0.1145 0.085 

2,2 0.509 0.1 

0.34 0.147 0,16 

0,417 0.168 0,03 

0.15 0.086 0.017 

0,673 0.1834 0.045 

50 0,80 0.000 

Percent of „ 
_ _. , Percent of 

Percent of Diet Percent of Diet Diet from n' t f 
from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : , ° ' ' , , 

Level 3 : 
and Plants Insects Crayfish or ^, , 

Z Ftsh 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
„ . , Percent of 
Diet from „ . . , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^, , sources 
Fish 

-

0% 0% 

10% 0% 

60% 0% 

0% 100% 

0% 100% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0,0066 1.4 

70 0,0066 1.4 

45 0,0066 0.9 

70 0.059 1,4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3,3, Table 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

17 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

36 

0 

0 

0 

0 

18 

0 

5 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

1 

4 

0 

0 

6 

0 

0 

0 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

29 

3 

0 

0 

32 

0 

0 

1 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

9 

70 

0 

0 

0 

0 

0 

7 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

36 

39 

76 

0 

0 

56 

0 

22 

8 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

56M 

HQ (Total 
Dose / TRV) 

0,49 

0.52 

1.02 

0.00 

0,00 

0.93 

0.00 

0.36 

0,00 

RflD 1 
0,01 

0,01 

0,01 

0,01 

0,01 

Nichols, J,,S, Bradbury, J. Swartout, 1999, Derivation of Wildlife Values for Mercury, Joumal of Toxicology and Environmental Health, Part B. 2:325-255, 
values from Nichols, et al, 1999, Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook, Child drinking rate is the average of children 1-10 (,74 Ud) and 11-19 (0,97 Ud}, 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that ail the fish ingested of this type are exposed to the contamination and are of trophic 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0,00 

0,00 

0,00 

level 4. 

0.00 

0.00 

0,00 

0,00 

0,00 

0.00 

0.00 

0,00 

0,00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,3 

0,1 

0,3 

0,1 

0,3 

0,00 

0,00 

0,00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5,00E+06 

50th 

1.89E+05 
1.67 E+05 

1.80E+05 

9,14E+05 

1.99E+06 

1,08E+06 

^.1.87E+05 

• I . 7 4 E + 0 5 

75th 

9,20E+06 

95th 

1.40E+07 

B A F -

ug 

As 
ug 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.005 

0.003 

0.003 

0.001 

0.015 

0.002 

0.004 

0.002 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0,00 

1,22 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

2.64 

0.00 

0.00 

0.00 

0,00 

1,27 

0,00 

0,36 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.08 

0.27 

0.00 

0.00 

0.46 

0.00 

0.00 

0.03 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.14 

0.19 

0.00 

0.00 

2.32 

0.00 

0,00 

0.08 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0,00 

0,62 

5,06 

0,00 

0,00 

0,00 

0,00 

0,00 

0,48 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

3 

3 

6 

0 

0 

4 

0 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

HQ (Total 
Dose / TRV) 

--

0.04 

0.04 

0.07 

0.00 

0.00 

0.07 

0.00 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0,068 

0.036 

0.043 

0,019 

0,201 

0,031 

0,048 

0.029 

0,000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0,00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

16.51 

0,00 

Potential 
Dose from 

Trophic 
Level 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 

35,88 

0,00 

0,00 

0,00 

0,00 

17,25 

0,00 

4,86 

0,00 

Potential 
Dose from 

Trophic 
Level 2: 

ug Hg/kg 
wet 

weight/d 

0.00 

1.14 

3.63 

0.00 

0.00 

6.20 

0.00 

0.00 

0.43 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0,00 

29.02 

2,63 

0.00 

0.00 

31.48 

0,00 

0.00 

1,06 

ug Hg/kg 
wet 

weight/d 

0,00 

8,42 

68.74 

0,00 

0,00 

0,00 

0,00 

0,00 

6,52 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

36 

39 

75 

0 

0 

55 

0 

21 

8 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

MM 

HQ (Total 
Dose / TRV) 

~ 

0.48 

0.51 

1.00 

0.00 

0,00 

0,92 

0,00 

0.36 

0,00 

RfD 1 
0,008 

0,009 

0,009 

0.009 

0.009 

0.00 

0,00 

0,00 

0,00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0,00 

0,00 

0,00 

0.00 

0,00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
£ 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
4,63E+05 
1,40E+00 
l.OOE-01 
6,49E+05 
4,63E+04 

0 
6,80E+06 
6,80E+06 

0 
0,00000564 
7,332E-08 

152.4 
100 

^̂ ^̂ Ĥ ^^^^^H 10 
7.76 

^^^^^B 
1 7,15 

7,15 
7,15 

1 

1 

1 1 

• 
1 
1 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 
0 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter Equation 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constani, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeH( Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J,W.M. 1995, Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
-
„ 

— 
-
_ 
— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% 1 
13% 1 
16% 1 
16% 

13,598 
345,118 M 
86,118 1 
101,010 I 
101,658 J 

0,1 
0,001 
0,001 
0,001 

0,0005 
0 
0 
0 

1,129080624 
0,004128952 

6 

1 
1 
1 

0,2 
0,2 
4,9 

0,2 
0,2 
2 

0,2 
0,2 
0,2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

-
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0,525 

Value 
29,39 
29,39 
302,54 
302,39 

19,9 

95,00 
0,65 
0,05 
0,50 
29,33 

2,25 
76,66 
76,66 

Meso 
3-5 
2 

Meso 
1,05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2,25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2,5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0,525 1,05 2,25 2,5 perm 

3 from Scully and Lean: Scully, N,M., D.R.S, Lean, Arct). Hydrobiol. Beih. 1994, 43,135, as cited by 
LaLonde, J.D., M, Amyot, A.M,L. Kraepiel, and F.M.M.Morel. 2001, Environ, Sci. Technol, 35, 1367-1372, 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

H 
atm-m3/mole 

7,10E-03 
7,10E-10 
4,70E-07 

7,10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

^ 15,887 ^ 

Kd-sed 
L/kg 

0 
260,558 

Kd_bio 
Ukg 

0 
17,941,378 

, 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

Parameter values tal<en from the Mercury Report to Congress, 1997. 

Hgll 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6,41 E-06 
6,41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Z)„.. = 
1.9 cm 

"'' MW^'^ sec 

- 5 

/ ) . , . - = 
22x10 cm 

W , l 

M W 2/3 
sec 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al,, 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2,2-5.8 

17 
2.8 

1,3-4,8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4,9 

4,2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3,8-6.0 

2 
3.9 

2,8-5,0 

DOC/Water 
log(L/kg) 

5,4 
5,3-5.6 

3 
5 

2,8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526,2 
7943282 

79432,82 
1584893 

Kd-
sediment 

L/kg 
79432,82 
1000000 

7943,282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1,5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462,6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
i 630.95734 

Allison, J.D, and T.L. Allison, 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste, Internal USEPA Report, 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal,, 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C:_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_H9T_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_filterecl 

C_HgO_1_T 
C_HglL'_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
C^_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C_HglLl_5ed, VL̂  
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layer 2 
deffih of first water iayer 
depth of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ^̂ kase fractior of M^g 
aqueous phase fractior of HgD in 
aqueous phase fractior of Hgll ir 
aqueous phase fractior of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water coiumr, layer 1 
water column, layer 1 
n water column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 

in water column, layer 1 
n water column, layer 2 
n watercc^umn, Iayer2 

in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'mB 
g'mB 
g'mB 
g'mB 
g'mB 
g^m3 
ĝ mS 
ĝ mS 

g'mB 
g'mS 
g'm3 

g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g/m3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
5.40% 
2.61% 
0.27% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 

m3 
m3 

Value 
4.71 E-07 
1.27E-07 
3.15E-08 
5.3^-07 
2.5K-06 
2.31 E-07 
5.32E-07 
2.1BE-06 
4.76E-08 

6.30E-07 
3.36E-06 
2.76E-06 

4.71 E-07 
2.67 E-06 
1.79E-07 
5.32E-07 
1.23E-05 
3.4^-07 
4.4^-07 
3.28E-01 
8.97E-04 

3.45E-13 
3.93E-07 
6.65E-14 
3.93E-07 

9.80E-13 
7.2BE-07 
1.9K-09 

3.32E-06 
1.32E-05 
7.30E-07 

%Hgll 
30.41% 
93.36% 
99.73% 

5,858,941 
6,796,715 
6,796,715 
463,365 

9 
648,711 
46,337 

1.40 
0.10 

1000 
0 008 
0 029 
1000 
0 036 
0112 

0 000 
0.039 
0.146 
0 000 
0.174 
0.557 

Cone, in 
ng/L: 
"g'g 
0 47 
013 
0 03 
0 53 
2.59 
0.23 
0 53 
218 
0 05 

0.63 
3 36 
2 76 

0 47 
2 67 
0 18 
0 53 

12.34 
0 35 

0 
328,097 

897 

0.000 
0.393 
0.000 
0.393 

0 0000 
0 7283 
0 0020 

3.321 
13 213 
0.730 

%HgO 
14.19% 
4.03% 
0.00% 

O' = 
J2.i-i J±t-

0 . 5 - ( z , + Z 2 ) 0" Bulk exchange flow |L3/T| 

Equations for Total Mercury Cor>centrations of given species (i.e , lotal HgO: sorbed + dissolved) 

v f - ^ = I^j,^ + Q,f,,,^ + ^w,,^-vJi-Cl^^+^w„,,-V^+kw^^^^^^^^^ 

K-^=i^M,i^Q.f,̂ A^^^J^-ci,A'̂ ,,.,tt-^^^^^^^ 

ii C 

-+(v.+n)-r^,.^ 

• ^ c . 
dl 

-=iHnjy.\QrAhh.<a-y^<,Hi+\rQ'-'''^>^i-y^'-H.m-y.-'\Ad:i]flsi!^'-^^^^ 

^^ideHiJ r 1 r 2 2 2 1 dc:. 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) • A ] - C ; - R • 

( f'"' ^ 

0.,^ ] 
-iy.+^Af::L,-K-kK, fHl+K.-fJ-Cfl 

- « , . • -kA^b)p::Ln^.-H.^+i^u-K. c',lM4^h...iyJ<: 

-=[-fl„/:iU+(v,.-/;,,'„«,H,+v̂ -/ŝ î,,J-A]-c;;,fl,+|t6.,,-('„,]-cĵ  - • « ™ -

I ""̂  ] 
-iy.̂ ^^yni. KSA_„ VF.., 

Q' = 
E„ A,-

0.5-(z3+z,) 
E^ = 0 . 0 1 4 2 • Z'-^" • 3 6 5 d / y r u * e r e Z i s mean total depth ( i .e.,z1 +z2) 

from Mor tmer(1941) , cited in Schnoor, 1996, pg. 5 7 
for livers, this wil[ be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-4.60E*OB 
3,60E+fl8 
O.OOE+00 

5,859 E+06 
O.OOOE+OO 
O.OOOE+00 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

7,96E+07 
-1,14E+(I8 
2.25E-01 

0 OOOE+OO 
2.741 E+07 
0 OOOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

4,22E+06 
1,31 E-01 

-1,93 E+07 
0 OOOE+00 
0OOOE+00 
8,134E+(I6 
OOOE+OO 
OOOE+OO 
OOOE+OO 

C HqO 2 T 
4 

5.86E+06 
OOOE+OO 
OOOE+OO 
-3,05E+07 
2.44E+07 
OOOE+OO 
2,59E+05 
OOOE+OO 
OOOE+OO 

C Hqll 2 T 
5 

0 OOE+00 
5,86E+(I6 
0 OOE+00 
1,08E+(I6 
-1,47E+(I8 
4.14E-01 
OOOE+00 
1,40E+08 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+OO 
5,86E+06 
3,81 E+04 
4,14E-01 

-1,79 E+07 
O.OOEfOO 
O.OOE+00 
1,20 E+07 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
3.12E+05 
OOOE+OO 
OOOE+OO 
-3,12 E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+OO 
OOOE+00 
OOOE+00 
OOOE+00 
5,25E+(I3 
O.OOE+00 
0 OOE+00 
-5,25E+(I3 
1,77E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
5,26E+(I3 
OOOE+00 
3,54E+(I0 
-5,26E+(I3 

Mat r ix 
b 

-4,89 E-01 
-6.18E+01 
-1.43E'O0 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

So lu t ion 

4 712E-07 
2 670E-06 
1.792E-07 
5.321 E-07 
1.234E-05 
3.452E-07 
4.417E-07 
3.281 E-01 
8.963E-04 

Inverted Matrix 

-e,13E-09 
-3,39 E-08 
-6,58 E-10 
-7.220E-09 
-1.581 E-07 
-2.166E-09 
-5,99 E-09 
-4,20 E-03 
-6,35E-06 

-7,48 E-09 
-4,26E-08 
-e,19E-10 
-8,479E-09 
-1.968E-07 
-2.697E-09 
-7,04E-09 
-5,23E-03 
-7,91 E-06 

-3,1 OE-09 
-1,30E-08 
-8,94E-08 
-2,945E-09 
-6,130E-08 
-1,236E-07 
-2,44E-09 
-1,63E-03 
-2,82E-04 

7,60E-09 
4,05E-08 
1,33E-09 
4,60E-08 
3,19E-07 
4,38E-09 
3,e2E-08 
8,49E-03 
1,2BE-05 

-7,47 E-09 
-4,21 E-08 
-1,49 E-09 
-1,42E-08 
-3,58 E-07 
-4,91 E-09 
-1,18 E-08 
-9,52E-03 
-1,44E-05 

-3.13E-09 
-1.32E-0e 
-8.87E-0e 
-3.24E-09 
-6.34E-08 
-2.92E-07 
-2.69E-09 
-1.69E-03 
-6.66E-04 

7,60E-09 
4,05E-08 
1,33E-09 
4,60E-08 
3,19E-07 
4,3eE-09 
3,24E-06 
8,49E-03 
1,28E-05 

-7,47 E-09 
-4,21 E-08 
-1,52E-09 
-1,42E-08 
-3,58 E-07 
-5,00 E-09 
-1,18 E-08 
-9,71 E-03 
-1,47 E-05 

-3.14E-09 
-1,32E-OB 
-8.86E-08 
-3.25E-09 
-6.36E-08 
-2,92E-07 
-2.69E-09 
-1,69E-03 
-8.55E-04 

!f*/A 

4.71217E-07 
2.67016E-06 
1.79194E-07 
5.3214E-07 

1.23359E-05 
3.45194E-07 
4.41677E-07 
0.328097232 
0.000696776 
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July 6, 2012 

f_abio_HgO_w_1 
f_alMO_Hgll_w_1 
f_alMO_MeHg_w_1 
f_alMoJ-|gO_w_2 

f_al»o_Hgll_w_2 
f_abio_MeHg_w_2 

io_HgO_w_1 
io_Hg l l_wJ 
«_MeHg_w_l 
io_HgO_w_2 
io_Hgll_w_2 
io_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_Hgll_w_1 
f_phyto_Mel-|g_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_l 
f_org_MeHg_'jv_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_se(i 
f_sed_Hgll_5ed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
l(w_v,HgO 
l(w_v,Hgll 
l(w_v,MeHg 
kw_oxid_1 
kw_oxid_2 
k w r e d l 
kw_red_2 
kw_meth_1 
kw_meth_2 
kw_defreth_1 
kw_defreth_2 
kw_photodegrad_1 
kw_photodegfad_2 
l(w_mer 
kb_oxid 
kb_red 
kb_methy 
kb_demeth 
kb mer 

abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

3 fraction of HgO ir water column, layer 1 
3 traction of Hgll in water column, layer 1 
3 traction of MeHg in water col ivnn, layer 1 
3 fac t i on of HgO in water col ivnn, layer 2 
sf ract ionof Hgll in water column, layer 2 
2 fraction of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

3 fraction of HgO in water colt imn, layer 1 
^ f ract ionof Hgll in water column, layer 1 
3 Iraction of MeHg in water col ivnn, layer 1 
2 traction of HgO in water column, layer 2 
3fract ionof Hgll in water column, layer 2 
^ f ract ionof MeHg in water column, layer 2 

2 f rac lK^ of HgO in water column, layer 1 
^ t rac t iokof Hgli in water column, layer 1 
; fractiok of MeHg in water c o l i m n , layer 1 

3 fraction of HgO in water col i^nn, layer 2 
sf ract ionof Hgll in water column, layer 2 
3 fraction of MeHg in water column, layer 2 

organic paiticulate pfkase fraclion of HgO in water column, layer 1 
organic partculate f^tase fraction of HgtJ in water coliff i in, layer 1 
organic partculate f^tase fraction of M ^ g in water column, layer 1 
organic partculate f^tase fraction of HgO in water column, layer 2 
organic partculate pftase fraction of Hgll in water column, layer 2 
organic partculate phase fraclion of MeHg in water column, layer 2 

aqueous pfiase fraction of HgO in sediments 
aqueous pfiase fraction of Hgll in sediments 
aqueous pfiase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
paiticulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilization loss rate conslant, higO 
water co umn volatilization loss rate constant, hlgll 
water co umn volatilization loss rate conslant, MeHg 
water co umn oxidation rale constant 
water co umn oxidation rale constant 
water co umn reduction rale conslant, layer 2 
wale" c o u m n reduction rale constant, layer2 
w a l e c o u m n m e d i a t i o n rate conslant, layer 1 
water co i£nn m e ^ l a t i o i rate constant, layer 2 
water co i vnn demethylation rate constant, layer 1 
water co i vnn demethylation rate constant, layer 2 
water co umn photoreduction rate for layer 1 
wala" CO umn photoreduction rate for layer 2 
water c o u m n mef deavage deme^y la l ion rate constant 
bentbic oxidation rate constant 
bentbic reduction rate constant 
bentfiic methylation rate constani 
benthic demethylalion rate consta i t 
benthic mer deavaqe demethylalion rate conslant 

g'yr 

9 ^ 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 008 
0 000 
0 000 
0 052 
0 000 

0 000 
0 091 
0 381 
0 000 
0.000 
0.000 

0 000 
0 732 
0 381 
0 000 
0 000 
0 000 

0 000 
0121 
0 063 
0 000 
0 738 
0 330 

I.OOE+OO 
5.52E-06 
4.4(E-05 

O.OOE+00 
I.OOE+OO 
I.OOE+OO 

4.B9E-01 
Z35E+01 
9.36E-01 

134 70 
000 
022 

554 95 
525.60 
122.63 
23 27 
0.00 
0.00 
0.00 
0.00 
6.51 
0.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for SedimenI Concentrations 
Mod^ Calculates as g Hg per cubic meter {water or sediment particfes) 

'^dv 
g f i g 

g sed 

kw ,̂- = — 

p!«™-J,(l-^w) 

I ly aq,f 

g sed 

cm sed 

' g H g ' 

m^ bulk 

m^ bulk 
1 0 ' £ ^ 

C ^ 
\ g H g 

g sed P ^ 

C" 
,MJ+p,.,^,.^-sJ g water 

cm^ water 

m' water 

m' bulk 

" g H g ' 

m' bulk 

10"' ' '" ' 
m' 

+-
g sed 

cm^ sed 

m' water 

m' bulk 
1 0 ' ^ 1 

tn 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 

E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic settling velocily 
biotic settling velocity 
resu^tension v^oci ty 
phytoplankton morlality rate 
mineralization rate 
b u r i ^ rate 

pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
SedimenI F^article Densily 
sediment porosity 
sediment layer.char mi>nng length 
Vcrfume of Sediment 

vol i^ne, HgO 
volume, Hgll 
volume, MeHg 
coefficient,HgO 
coefficient, Hgll 
coefli cient, MeHg 

TS3_1 
TSS+2 

Effective Paitrtion Coefficients for each Hg species and layer 
K_elf_HgO_1 Effective K for HgO in layer 1 
K_elf_Hgll_1 Effective K for Hgll in layer 1 
K_elf_MeHg_1 Effective K for MeHg in layer 2 
K_eff_HgO_2 Effective K for HgO in fayer 2 
K_eff_Hg!l_2 Effective K for Hgll in layer 2 
K_eff_MeHg_2 Effectve K for MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

! ig/L 
ng/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
Lflig 

4,792 63 
73 

0 003700005 
10 95 
0 01 

0 007620015 

2.59E+05 
2.59E+05 
2 47E+05 
6.41E-tO 
6.41 E-10 
6.11 E-10 
2 65E+00 

0.83 
0 030 

13900.95 

8.46 
1.34 

O.OOE+OO 
2.37E+06 
5.54E+05 
O.OOE+00 
2 3 iE+06 
3.69E+05 

^U.i 

[sLfL^i + s„',c4,, + si^^c',^-.., + s L c i 
•si*,,.+s;^+s;,,.+sL 

(^L,+Cioc, 

,) Cc' - c ' 1 
TSS 

^fiitered t 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Water Body Mercury Concentrations 
Sy inbo l P a r a m e t e i 
C HqO I Aq 
C Hqll i Ag 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hglf 2 Aq 
C..MeHg_2_Aq 
C HgO pore 
C Hgll pore 
C_MeHg_pore 

C HgT 1 filtered 
C_HgT_2_fi l lered 
C HgT Sed filtered 

C_HgO_1_T 
C Hgll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g l s e d , we l 

C HqT sed.wet 

C HgO_sed. d iy weight 
C Hgll 1 sed. d iy weiqfit 
C MeHq 1 sed. dry weight 

C HqT 1 
C HgT 2 
C_HgT_Sed 

Equa t io 

Layer 1 
Layer 2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f ag HqO w 1 
f_ai l_Hgl l_w_1 
t aq MeHq w 1 
f aq HqO w 2 
L a q _ H g l l _ « _ 2 
E aq MeHq w 2 

E_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hglf w 1 
l_DOC_Hglf_w_2 

E DOC MeHq w 
E DOC MeHq w 

f abio HqO w 1 
f abio Hglf w 1 
f_abio_MeHg_w_1 
f abio HQO W 2 
f abio HQH W 2 
f_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
depth of first water layer 
depth of second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hqll in water cokimn. layer 1 
aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgl l in water column, layer 2 
aqueous phase fraction of MeHq in water column, layer 2 

DOC complexed fracl ion of HgO m water column, layer 1 
D O C complexed fraction of Hql l in water column, iayer 1 
D O C complexed fraction of MeHg in water column, layer 1 
D O C complexed fraction of HgO in water column, layer 2 
D O C complexed fraction of Hql l in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

afjiot c particulate phase fracbon of HqO in water column, layer 1 
af>iotc particulate phase fracbon of Hgll in water column, layer 1 
af>iotc particulate phase fracbon of MeHq in water column, layer 1 
abiot c particulate pftase fraction of HqO in water column, layer 2 
abiot c particulate pftase fraction of Hqll in water column, layer 2 
abio tc particulate pftase fraction of MeHg in water column, layer 2 

Uni ts 

q/m3 
q/m3 
g/m3 

qhn3 
q/m3 
g/m3 

q/m3 
q ln i3 
gftn3 

n/mS 
gftnS 

alms 

g/m3 

nfma 
qln i3 
gIniS 

q l m 3 
q tm3 
g /m3 

q l m S 
gfm3 

g'g 
g'g 

tit^ 

g'g 
g'g 

n/mS 
n/mS 

g/g 

%MeHq 

3.08% 
1.36% 
0.15% 

HiB/yr 

Hia/yr 
m3^r 
m2 

m2/yr 
m3 

m3 

1.17E-05 
3.14E-06 
4.34E-07 

2.20E-05 
1.16E-04 
5.28E-06 

2.20E-05 
9.96E-05 
1.22E-06 

1.53E-05 

1.43E-04 
1.23E-04 

1.17E-05 

6.61 E-05 
2.47E-06 
2.20E-05 

S52E-04 
7.89E-06 
1.B2E-05 

1.50E+01 
2.30E-02 

6.B9E-12 
1.17E-05 
2.75E-0B 

1.17E-05 

4.05E-11 

3.32E-05 
5.1 IE-OB 

8.03E-05 
5.B2E-04 
3.33E-05 

%Hqll 

BZ31% 
94.86% 

99.85% 

5,858,941 

6.796,715 
6.796,715 
463J65 

9 
648,711 

46,^7 
1.40 
0.10 

100.00000% 
0.81571% 
2.94813% 

100.00000% 
3.61221% 

11 23203% 

0.00000% 
3.93402% 
14.62272% 
0.00000% 
17.42109% 
55 71087% 

0.00000% 
0.78562% 
0.00628% 
0.00000% 
5.16164% 
0.03550% 

Cone, in ng/L : ug/g 
11.73 
3.14 
0.43 

21.98 
116.08 
5.28 

21.98 
99.56 
1.22 

15.31 
143 34 

122.77 

11.73 

66.10 
2.47 
21.98 

55186 
7.39 
18.25 

14965109.78 
23006.97 

0 000 
11687 
0 028 

11.714 

0.00 

33.22 
0.05 

80.30 
53174 
33.27 

%HqO 

14.61% 
3.78% 
0 00% 

y.̂ =î .M,n^Q.f..H,u4HJj<,A''̂ :̂ ^~^^ -̂̂ ^^^^^^ 

Q ' = 
E„A,-

0 . 5 - { z , + Z 3 ) 
Q" Bulk exchange flow |L3/T1 

Equations for Total Mercury Concen t ra t ionso fg ivenspedes (i.e., lolal HgO: sorbed + dissolved) 

4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/J„'//goAkL,+e'-C^^ 

dq 
dt 

^c i . 
" dt 

--t^M^Hi+QS,^.Hi+^Km-'^Acii:iA-Q^^rQ-^^K.M.Eiy.-H,,.},-y.-i^v;..J.-^^^^ 

yf-^=A^^uyvic'^,A^\.ry.+H>'«,..^^yici,HA-Q-^^^^^^^ 
/:: 

-+(v„+v,)-r;ff*-i 

''^-^='^^''''-'^'^-^^^AH...^-yJ[-<z,mA-Q Rj-f^'^kA^.)p:::.,,iA, 

y-^^f^=-^^^''>^<X'^^i'^+\re'-''^^...ay.-i''s,.ry.-kw^,..r.,K---.^ 

dc^i 
=k-w/.",:^+(^'^ • Ai^jo + ̂ ^ • A^w ) A ] • / w , H s O - A . - * * = . C+K.-fJ-c^i+[* 

-=kj:iH,„+ L • f:uB+ >'.. • f:.'k -̂ Ai- c;,̂ + H,,- y J ĉ  -R-. ^ A^A'b)d::Ln^-H..+kU-y.. -H, 

dC 
~ l^swfaqMills "'" ViA • fsimMiSs + ''.-B ' /iiKMeHsJ' A ] ' ^McHs + V^-melh' y-.eiV ^Hgll + b I ' J in -kb_ 

Q ' = 
E...A.-

0 ,5-{z2-Fz,) 
E^ =0.0142-Z'^^-365c//>'r where Z is mean tot^ depth (1 e . z l + z2) 

from Mortimer, cited in Schnoor, 1996. pq 57 
for nvers, this will be different (see Schnoor) 

Ma t i i x A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HqN 2 T 
C M e H q 2 T 
C HgD s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

A-x=b 

C HqO 1 T 
1 

-4,60E+08 

3,60E+08 
O.OOE+OO 
5,659 E+06 

0 OOOE+OO 
O.OOOE+00 
O.OOE+OO 

O.OOE+00 
O.OOE+00 

C Hql l 1 T 
2 

7,96 E+07 

-1.14E+08 
2,25E-01 

0 OOOE+00 

2.741 E+07 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

4.22E+06 

1,31 E-01 
-1.93E+07 
O.OOOE+00 

O.OOOE+00 
8 ,134E*06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

5,86 E+06 

O.OOE+00 
O.OOE+00 
-3,05 E+07 

2,44E+07 
0 OOE+00 
2,59 E+05 

O.OOE+00 
O.OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

5,86 E+06 
0 OOE+00 
1,08 E+06 

-1,47 E+08 
4,14E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+00 

0 OOE+00 
5.86E+06 
3.81 E+04 

4,14E-01 
-1,79 E+07 
0 OOE+00 

0 OOEfOO 
1.20 E+07 

: HqO 1 se 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
3,12 E+05 

0 OOE+00 
0 OOE+00 
-3,12 E+05 

1,00 E+OO 
0 OOE+00 

:: Hql l 1 set 
8 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

5,25E+03 
O.OOE+00 
O.OOE+00 

1,OOE+00 
1,77E+O0 

C T sed 

C MeHq 1 s e d 
9 

0 00E+OO 

0 OOEtOO 
0 OOEtOO 
0 OOEtOO 

0 OOEtOO 
5.26E+03 
0 OOEtOO 

I.OOE+OO 
-5,26E+03 

Maliix 
b 

-4,89E-01 

-6,18 E+01 
-1,43 E+OO 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1,50E+01 
0 OOE+00 

14 988135 Q/m3 

C HgO 1 T 

C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 

C Kqll 2 T 
C MeHq 2 T 
C KgO sed 

C Kqll 1 sed 
C MeHq 1 sed 

Solution 
Matrix 

1 173E-05 

6 610E-05 
2 470E-06 
2 193E-05 

5 519E-04 
7.883E-06 
1.825E-05 

1.497E+01 
2.301 E-02 

Inveited Matrix 

-4,89E-09 

-1,56E-08 
-2,89E-16 

-1,059 E-09 

-3,102E-09 
-3,520 E-16 
-8,79E-10 

8,80E-10 
-5,06E-13 

-3.46E-09 

-1.99 E-08 
-4,35E-16 

-8,060 E-10 

-3,862 E-09 
-6,689 E-16 
-6,71E-10 

6,72 E-10 
-1,30 E-12 

-1,63 E-09 

-4,69 E-09 
-8,91 E-08 
-1.459E-10 

9,097 E-09 
-1,226E-07 
-1,21 E-10 

2,79E-04 
-2,79 E-04 

-1,07 E-09 

-3,70 E-09 
4,05E-15 
-3,35 E-08 

-6,26 E-09 
1,35E-14 
-2,78 E-08 

2,7BE-0e 
4,0OE-11 

1.46E-10 

8.24E-10 
2,37E-16 
2,79E-10 

7,02E-09 
7.49 E-16 
2.32E-10 

2,33 E-10 
1.63E-12 

-1,33E-09 

-3,01 E-09 
-8,83E-0e 
2.04E-10 

2,32 E-08 
-2,91E-07 
1.69E-10 

6.62E-04 
-6,62E-04 

-1,06 E-09 

-3,68 E-09 
5,04E-13 
-3,35 E-08 

-6,15 E-09 
1,65E-12 
-3,23 E-06 

3,23E-06 
4,87E-09 

7,68 E-07 

4,33 E-06 
1,56 E-07 
1,46 E-06 

3,68 E-05 
5,15E-07 
1,21 E-06 

9,98 E-01 
1,51 E-03 

-1,ieE-09 

-2,ieE-09 
-8,82E-08 
4.82E-10 

3,02E-08 
-2,91 E-07 
4,00 E-10 

8.52 E-04 
-8,52E-04 

iFb/A 

1.17E-05 

6 61 E-05 
2.47 E-06 

2 2E-05 

0.000552 
7 39E-06 
1 32E-05 

14 96511 
0.023007 

r . « J \ g H g 
Yg sed Pp„,tick{^-^«A g sed 

cm sed 

~ g H g ' 
m bulk 

m ' 

m^ bulk 
10'""J 

m 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

zoo HqO w 1 
zoo_Hgl]_w_1 
zoo MeHg w 1 
zoo HqO w 2 
zoo_Hgl l_w_2 
zoo MeHq w 2 

phvEo_HgO_w_l 
pJiyto Hql l w 1 
phyto MeHq w 
phvto_HgO_w_2 
phyto Hqll w 2 
phyto MeHq w 

orq HqO w 1 
orq Hqll w I 
o r q M e H q w _ l 

orq HqO w 2 
orq Hql l w 2 
o r g M e H q w 2 

'_aq_HgO sed 

aq Hqll sed 
aq MeHq sed 

sed HqO sed 
sed Hql l sed 

' s e d M e H q s e d 

L T.HqC 
L_T,Hgir 

L T.MeHq 

Rate Cons tan ts 

kw v,HqO 
kw v,HqH 
kw_v,MeHq 

kw oxid 1 
kw oxid 2 
k w r e d l 

kw red 2 
kw meth 1 
kw_meth_2 

kw demeth 1 
kw demeth 2 
k w_photodegrad_ 1 

kw photodeqrad 2 
kw mer 
k b o a d 

kb red 
kb methy 
kb demeth 

kb mer 

AT HgO 
Ar_Hgll 
AT MeHq 

;u HqO 
;u_Hqll 
ft MeHq 

zooplankton particu 
zooplankton parti 
zooplankton particu: 
zooplankton particu: 
zooplankton parti 
zooplankton particu: 

ilate pha 
iJate pha 
ijate pha 
ijate pha 

ijate pha 
ilate pha 

1 of HqO in water column, layer 1 
1 of HgU in water column, layer 1 
1 of MeHg in water column, iayer 1 
1 of HqO in water c o k i n n , layer 2 
1 of Hql] in water column, layer 2 
1 of MeHq in water column, layer 2 

[^tytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of Hqll in water column, layer 1 
phytoplankton particulate phase fraction of MeHq in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton partjculate phase fraction of Hqll in water column, layer 2 
phytoplankton particulate phase fraction of MeHq in water column, layer 2 

orqanic pari iculaie [ ^ s e fraction of HqO [n water column, layer 1 
orqanic pari iculaie phase fraction of Hqll in water column, layer 1 
orqanic particulate [ ^ s e fraction of MeHq in water column, layer 1 
orqanic particulate ptiase fracbon of HqO in water column, layer 2 

orqanic particulate phase fracbon of Hqll in water column, layer 2 
orqanic particulate phase fracbon of MeHq in water column, layer 2 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqll in sediments 
aqueous phase fraction of MeHq in sediments 

particulate phase fraction of HqO in sedments 
particulate phase fraclion of Hqll h sediments 
particulate phase fraclion of MeHg in sedvnents 

Total Load, HqO 
Total Load, Hqll 
Total Load, MeHq 

r column volatilization loss rate constant, HqO 
r column volatilization loss rate conslant, Hqll 
r column volatilization loss rate conslant, MeHg 

r column oxidation rale constant 
r column oxidation rale constant 
r column reduction rale conslant, layer 2 

r column reducbon rale constant, layer 2 
r column methylation rate constani, layer 1 
r column methylation rate constani, layer 2 

r c d u m n den ie th^a tnn rate constant, layer 1 
r c d u m n demeth^atk in rate constant, layer 2 
r c d u m n pholoreduction rate for layer 1 

r column photored uctk)n rate for iayer 2 
r column mer cleavaqe demethylation rate constant 

benthic oxidation rate constant 

benthic reduction rate constant 
benthic melhyial ion rale constant 
benthic demethylation rate constant 
benthic mer cleavage demethylal ion rate constant 

ahk>tic settlinq velocity 
biotic settlirtg velocily 
r e s u ^ e n s i o n vekjcity 
[^tytoplankton mortality rate 
mineralization rate 
burial rate 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coefticient,HqO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefficient, MeHq 
Sediment Particle Densitv 
sediment porosity 
sediment layer.char mixinq lenqlh 
Volume of Sediment 

e_sed 
z sed 
V sed 

TSS 1 
TSS+2 

Effective Partitkin Coe^ic jenls for each Hq species and layer 
K eff HqO 1 Effective K for HgO in layer 1 
K_eff Hgll_1 Effective K tor HgO in layer 2 

K eff MeHq 1 Effective K f o r Hql l in layer 1 
K eff HqO 2 Effective K f o r Hgl l in layer 2 
K eff Hqll 2 Effective K f o r MeHg h layer 1 

K eff MeHq 2 Effective K lor MeHq h layer 2 

0.00000% 
9.14663% 

36.05394% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
73 17463% 
36 06394% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
12.14319% 
6.31498% 
0.00000% 

73 
33 0216 

niA-r 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

Aw'z Bed 

9/vr 
alp 
nfyr 

peryr 
pervr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

in3/yr 
in3/yr 
m 3 ^ 

in2ftiec 
m2lsec 
m2/5ec 
q/cm3 

cni3/cm3 

m3 

mq/L 
mgfl. 

L*g 
U g 
LAq 
Ukq 
LAg 
l A q 

100.00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99.99560% 

4.89E-01 
2.35E+01 
9.36E-01 

134.7D 
0:00 
0:22 

55455 
525£D 
122.63 
2127 
0.00 
0.00 
0.00 
0.00 
6 i 1 
0.82 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

4792.623412 
73 

0.003700005 
10.95 
0.01 

0 007620015 

2.59E+05 
2.59E+05 
2.47E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 
2.65E+00 

0.83 • 
0.03 

13900.95 

8.46 
1.34 

O.OOE+00 
2 37E+06 
5.54E+05 
0 OOE+00 
2.31 E+06 
3.69E+05 

I.V "^-^ 
, . , 1 

J aq,i 

^ 1 

[Hg{OH}AH*f 

hA 
= 10"" 

\gHg 
g sed 

pba Ik 

Pp.„J^-") 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Water Body Mercury Concentrations 
Symbol 
C HgO 1 Aq 
C Hgll 1 Ag 
C MeHg 1 Ag 
C HgO 2 Ag 
C Hgll 2 Ag 
C MeHg 2 Ag 
C HgO pore 
C Hgll pore 
C M e H g j r a e 

C HgT 1 filtered 
C HgT 2 filtered 
C HgT Sed Altered 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sea 
C MeHg 1 sed 

C HgO sed.wet 
C Hgll 1 sed,v«t 
C MeHg 1 sed,M«t 
C HgT sed,w«t 

C HgO sed.dryweiglit 

Parameter Equation 

C Hgli 1 sed, drv weight 
C MeHg 1 sed, drv weigtit 

C HgT 1 
C HgT 2 
C H g T S e d , drvweigli 

Layet1 
Layer 2 
Sediments 

Q' 
Oin 
Qout 
Aw 
E 
V 1 
V 2 
z l 
z2 

f ag HgO w 1 
f ag_Hgli w 1 
f ag MeHg w 1 
f ag HgO w 2 
f ag_Hgll w 2 
f ag MeHg w 2 

f DOC HgO w 1 
f DOC HgO w 2 
f OOC Hgll w 1 
f OOC Hgll w 2 
f DOC MeHg w 1 
f DOC MeHg w 2 

|%MeMeHg T/Hg Tj 

Bulk Exctiange Flow 
Inflow 
Outflow 
Surface Area of the W/ater Body 
Exchange rate 
Volumeof Layet 1 Aw'z 1 
Volume of Layet 2 AWz 2 
deptti of first water layer 
deptti of second water layer 

Units 
g/m 3 
g/m3 
gmi3 
g/m3 
gAIi3 
gAIi3 
g/m3 
q/in3 
g/in3 

q/in3 
g/in3 
g/m3 

gmi3 
g/m3 
'gAIi3 
gAIi3 
g/m3 
q/in3 
g/mS 
g/mS 
g/mS 

g/g 

m m PM] 

g'g 
g'g 
g/g 

g/mS 
g/m3 
g'g 

%MeHg 
3.0B% 
1_36% 
0 .15* 

nS3lv 
ms/vr 
ms/iT 
tn2 

m2l\r 
m3 
m3 
m 
m 

agueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of Hgll in water column. ayerl 
aqueous phase fraction of MeHg in water column, layer 1 
agueous phase fraction of HgO in water column, la^«r2 
aqueous phase fraction of Hqll in water column. ayer 2 
agueous phase fraction of MeHg in water column, la\«r 2 

DOC complexed ftacUon of HgQ in water column layer 1 
DOC complexed ftactton of Hgll in water column, layer 1 
DOC complexed ftactton of WieHq in water column, layer 1 
DOC complexed ftactton of HgO in water coiumr 
DOC complexed ftactton of Hgll in water column 

layer 2 
layer 2 

DOC complexed ftactton of luleHg in water column, layer 2 

VaUe 
1.15E-05 
3 09E-06 
4.27 E-07 
2.16E-05 
1.14E-04 
5 20E-06 
2.16E-05 
9.BO E-05 
1.20E-06 

1.51 E-05 
1.41 E-04 
1.21 E-04 

1.15E-05 
6.51 E-05 
2.43 E-06 
2.16E-05 
5.43 E-04 
7.76 E-06 
1 80 E-05 
1.47E+01 
2.26 E-02 

6.78E-12 
1.1^-05 
2 71 E-08 
1.15E-05 

3.99E-11 
3.27 E-05 
5.03 E-08 

7.90E-05 
5.72E-04 
3.27E-05 

%Hgll 
82.31% 
94.86% 
99.85% 

5,858,941 
6,796,715 
6,796,715 
463,365 

9 
646,711 
46,337 

1 
0 

100.00000% 
0 81571% 
2 94813% 

100 00000% 
3.61221% 
11.23203% 

0.00000% 
3 93402% 
14.62272% 
0 00000% 
17.42109% 
55.71087% 

Cone, inng 'L : ug/g 
11.55 
3.09 
0.43 

21.63 
114.21 
5.20 

21.63 
97.96 
1.20 

15.07 
141.04 
120 BQ 

11.55 
65.05 
2.43 

21.63 
542.99 

7.76 
17.95 

14,724,485.94 
22,643 49 

0.00 
11.50 
0.03 
11.53 

0.00 
32.66 
0.05 

79.03 
572 39 
32.74 

%HgO 
14.61% 
3.78% 
0.00% 

dt 

Q' = 
E,-, A,. 

0.5.{z,+z,) 
O' BulKexchangeflow[L3/Tl 

Eguations for Total Mercuiy ConcenftaBons of givm ^>ecles {i.e., total HgOrsoitiea + dissolved) 

yJ-^=k^^+QS..HA'''U^-^^\<,m4^-,^^-K^H'i^.^^^^^^^ i ' J b i q H ^ ' \ \ ' ^ H ^ , l ' ^ i i ifgO,! 

'^^. 
" dt 

-=Ak ,̂,2-yic;̂ A^w„^^-y^+kK î,̂ ,,,̂ v}c:̂ ^^^^^ /:: 
'-+kA^.}f::L-A 

f;.^=+N..•^•J•c;,,,-^h, •y2-c',.,A-Q'-i''u-y -̂î ^ .̂̂ -y -̂'̂ Ad:̂ %,,iA.-'.rf:;'̂ ^^^^ -+k+^)-f::L,A 

d^ZiB = 4'=>S,,,*!r^]-C'j5^,^ + [ -S- -*w, ,„ ,^ , -F , - J r^„-F , . -*« ,„„ , , , -F . . -v ,^ - /„ ' ; f^ ,^^^ e U i • ^ ' ' ^aq.MeHi 

d C " 

' d l 
" - Î ^A'g'HsO + V^ ' f^iial • fbi'aJlgtl / • •^w -vj-/;: •A...-kb. C+[*' 'wfJ-C+[':^.. •t'J-c^ 

'Au:iA''^A-f:L,n+%rfb%J-A\<A^''o..ryJ<t+ 7. ^yj-c:^ 

^ i . . ~|-^sw/«ilOHe"'"VsJ •/oiiaMeHg+^iS ' /siaJJiHs/ '•^w]'^w -[kb„..-yj-c: AC •A., - i k b . -kb^ 

Q' = 
- ^ n - ^ r 

0 , 5 . ( z , + Z j ) 
E_ = 0.0142 • Z'"^ • 365d /y r wtiere Z is mean total depth (i e., z l + z2| 

from Mortimer, cited in Schnoor, 1996, pg. 57. 
for rivets, the will tie different (see Schnoor] 

Matrix A 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO Z T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO 1 T 
1 

-4,60EH)G 
3,60E-fOS 
0 OOE+00 

S,8S9E-fOE 
0 OOOE+00 
0 OOOE+00 
0 OOE+00 
Q.00E+OO 
O.OOE+OO 

C Hgll 1 T 
2 

7,96 E+07 
-1,14E+0e 
2,Z5E-01 

O.OOOE+00 
2,741 E+07 
O.OOOE+00 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C MeHg 1 T 
3 

4,22 E+06 
1,31 E-01 

-1,93EM17 
O.OOOE+00 
O.OOOE+00 
8,134E+06 
O.OOE+OO 
O.OOE+00 
O.OOE+00 

C HgO 2 T 
4 

5,8eE+€e 
O.OOE+00 
O.OOE+00 
-3.05E+07 
2,44E+07 
O.OOE+00 
2,59E+05 
O.OOE+00 
O.OOE+00 

C Hgll 2 T 
5 

0 OOE+00 
5.86E+0E 
0 OOE+00 
l.OSE+06 
-1,47 E+08 
4,14E-01 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C MeHg 2 T 
6 

0 OOE+00 
0 OOE+00 
S,36E+06 
3,SI E+04 
4,14E-01 

-1,79E+07 
O.OOE+00 
0.00 E+OO 
1.20 E+07 

: HgO 1 sei 
7 

0 OOE+00 
0 OOE+00 
0 OOE+00 
3.12E+05 
0 OOE+00 
0 OOE+00 
-3,12 E+05 
I.OOE+OO 
0 OOE+00 

C Hgll 1 sed 
e 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
S,2SE+03 
0 OOE+00 
0 OOE+00 
1,00 E+OO 
1,77 E+OO 

C MeHg 1 sed 
9 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
5,2eEH)3 
O.OOE+00 
1,OOE+00 
-5.26E+03 

Matrix 
b 

-4.e9E-01 
-6,18E+01 
-1,43 E+OO 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
1.47E+01 
0 OOE+00 

G HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

Solution 
Matrix 

1.155E-05 
6.505E-05 
2.432E-06 
2.163E-05 
5.430E-04 
7.764E-06 
1 795E-05 
1.472 E+01 
2.264E-02 

Inveited Matrix 

-4,83 E-OS 
-1,56 E-06 
-Z,SSE-16 

-1,059E-09 
-3,102E-09 
-3,520E-1G 
-6,7SE-10 
S.80E-10 
-5,D6E-13 

-3,46E-0S 
-1,9SE-06 
-4,35 E-16 

-3,030 E-10 
-3,Se2E-0S 
-6,63SE-16 
-6,71 E-10 
G,72E-10 
-1.30 E-12 

-1.63E-a9 
-4,69E-09 
-S,S IE-OS 

-1.459E-10 
9,097 E-OS 
-1.22eE-07 
-1.21 E-10 
2,79E-04 
-2.79E-04 

-1,07 E-OS 
-3,70 E-OS 
4.05E-15 
-3,35 E-08 
-6,26 E-OS 
1.35 E-14 
-2,78 E-08 
2.78 E-oe 
4.aOE-11 

-1.46E-10 
-G.Z4E-10 
-2,37 E-16 
-2,79E-10 
-7,02E-09 
-7.49E-16 
-2.32 E-10 
2,33E-10 
-1.63E-12 

-1,33E-0S 
-3,01 E-09 
-3,S3E-08 
Z,04E-10 
2,32 E-06 
-2,91 E-07 
1,6SE-10 
6,eZE-04 
-6,e2E-04 

-1,06E-0S 
-3,66 E-OS 
5.04E-13 
-3,35 E-06 
-6,15E-0S 
1,66E-12 
-3,23 E-06 
3,23 E-06 
4.67E-a9 

7,66 E-07 
4,33 E-06 
1,56 E-07 
1,46 E-06 
3,66 E-05 
5,15 E-07 
1,21 E-06 
S,98 E-01 
1,51E-a3 

-1,13E-09 
-2,13E-09 
-3,e2E-06 
4,32 E-10 
3,02 E-06 
-2,91 E-07 
4,00 E-10 
6,52 E-04 
-3,52E-04 

X=ti/A 

1.2E-05 
6.5E-05 
2.4E-06 
2.2E-05 
0 00054 
7.8E-06 
1.8E-05 
14.7245 
0.02264 

TargetC sed,wel 14.74714739 g/g 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

f_abio_HgO_w_1 
f abio Hgll w 1 
f abio I^Hg w 1 
f_abio_HgO_w_2 
f abio Hgll w 2 
f abio MeHg w 2 

f zoo HgO w 1 
f zoo Hgll w 1 
f_zoo_MeHg_w_ 1 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_MeHg_w_2 

f phyto HgO w 1 
f_phyto_Hgll_w_1 
f phyto luleHg w 1 
f phyto HgO w 2 
f_phylo_Hgll_w_2 
f phyto MeHg w 2 

f_oig_HgO_w_1 
f oig Hgll w 1 
f org luleHg w 1 
f_oig_Hg0_w_2 
f oig Hgll w 2 
f oig [uleHg w 2 

f ag HgO sed 
f a g Hglt sed 
f ag MeHg sed 

f s ed HgO sed 
f sed Hgll sed 
f sed luleHg sed 

L T,HgO 
L T,Hgll 
L_T,ruiBHg 

Rate Constants 
l<w vHgO 
I(W v,Hgll 
l<w v,luleHg 
l<w_ox]d_l 
l(w oxid 2 
^M ted 1 
l(w_ied_2 
l<w meffi 1 
l(w melh 2 
l(w Oemeth 1 
l(w Oemeth 2 
l<w pholodegrad 1 
l<wphotodegra0_2 
l(w mer 
Mn oxid 
k i l l ed 
KO methy 
Mn demeth 
Ml mer 

abiotic particutate phase fraction of HgO rn water column, layer 1 
abiotic particulate phase ftactton of Hgll in water column, layer 1 
abiotic particulate phase fiactton of MeHg in water column, layer 1 
abiotic particulate phase fiactton of HgO in water column, layer 2 
abiotic particuiate phase ftactton of Hgll in water column, layer 2 
abiotic particutate phase fraction of MeHg in water column, layer 2 

zooplankton paiticulate phase fraction of HgO in water coiumn, layer 1 
zooplanklon particulate phase fraction of Hgtl in water column, la\«r 1 
zooplankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton paiCculate phase fraction of HgO in water column, Ia\«r2 
zooplankton paiflculate phase fraction of Hgtl in water column, layer 2 
zooplanklon paiflculate phase fraction of MeHg in water column, layer 2 

phylopianliton particulate phase fraction of HgO in watei column, layer 1 
phylopianliton particulate phase fraction of Hgll in watei column, layei 1 
phyloplanltfon particulate phase fracflon of MeHg in watei column, layei 1 
phytoplankton particulate phase fraction of HgO in watei column, layet 2 
phytoplankton particulate phase fracflon of Hglt in watei column, layet 2 
phytoplankton particulate phase fracflon of MeHg in wafer column, layei 2 

oiganic particulate phase fiaction of HgO rn water column, layer 1 
oiganic particulate phase fiactton of Hgll in water column, layer 1 
oiganic particulate phase fiactton of MeHg in water column, layer 1 
oiganic particulate phase fiactton of HgO in water column, layer 2 
oiganic partioilate phase fiactton of Hgll tn water column, layer 2 
oiganic particulate phase ftactton of MeHg in water column, layer 2 

agueous phase fraction of HgO in sediments 
agueous phase fraction of Hgll in sediments 
agueous phase fraction of MeHg in seOiments 

particulate phase fracflon of HgO in sediments 
particulate phase flacflon of Hgll in sediments 
particulate phase fracflon of MeHg in seOiments 

Total Load, HgO 
Total Load, Hgli 
Total Load, MeHg 

watei column voiatiiizatton loss rate c 
watei column volattiizatton loss rate c 
watei column voiatiiizatton loss rate c 
watei column oxklation rate constant 
watei column oxklation rate constant 
watei column reduction rate constani 
watei column reduction rate constani 
watei column methylaflon rate constf 
watei column methylaflon rate constf 
watei column demettiytation rate con 
watei column demettiyiation rate con 
watei column photoreductton ratefta 
watei column photoreOuctton ratefta 
watei column met cleavage demetfi^ 
benttiic oxidafion late constant 
benttiic leducfloh rate constant 
benthic meffiyiatton rate constant 
benttiic demethylafloh rate constant 
benttiic me/" cleavage demelhyl aflon 

ONt 
g/w 

peiyr 
peiyr 
peiyr 
peiyr 
peiyr 
peiyr 
peiyr 
peiyr 
peryi 
peryi 
peryi 
penT 
peiiT 
pet VI 
peiyr 
peiyr 
penT 
peryr 
peryr 

0.00000% 
0.78562% 
0.00628% 
0.00000% 
5 16164% 
0 03550% 

0.00000% 
9.14683% 
38.05394% 
0 00000% 
0 00000% 
0 00000% 

0.00000% 
73.17463% 
38.05394% 
0.00000% 
0.00000% 
0.00000% 

0 00000% 
12 14319% 
6 31498% 
0 00000% 
73.80505% 
33 02160% 

100 00000% 
0 00055% 
0 00440% 

0 00000% 
99.99945% 
99.99560% 

4.89 E-01 
2.35E+01 
9.36 E-01 

134.70 
0 00 
0 22 

554.95 
525.60 
122.63 
23.27 
0.00 
0.00 
0.00 
0.00 
6S1 
0.82 
0.00 
0.00 
Dm 
0.00 
0.00 
0.00 

K y l ^ 

g H g ' 

g sed 
P p . raa.(l-^i«i) gsed 

cm' sed 

~ g H g ' 

m' bulk 

' m' " 

n i bulk m J 

v s A 
V SB 
V rs 
kmort 
V mm 
V But 

R sw HgO 
R sw Hglt 
R sw MeHg 
E sw HgO 
E sw Hgll 
E_sw_MeHg 
iho s 
e_sed 
zsed 

V sed 

TSS_1 
TSS+2 

abiotic seUling velocity 
bkittc setUing velocity 
resuspension velocity 
phytoplankton moitality rate 
mineral izatton rate 
Burial rale 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgll 
pore water diffusive volume, MeHg 
pore water diffusioh coefflcient, HgO 
pore water diffusioh coefflcient, Hgll 
pore water diffusion coefflcient, MeH< 
Sediment Partfcle Density 
sediment poiosity 
sediment layer,char mcong iengtti 
VolumeofSedimenl Aw'z sed 

m / ^ 
m/yr 
m/yr 

peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
gfcm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2.59E+05 
2.59E+05 
2.47E+05 
6.41 E-10 
6.41 E-10 
6.11E-10 

2.65 
O.SSd 
0.03 

13900.95 

8 46 

Effecttve PaiOtion Coetrtcienls for each Hg species and layer 
K eff_HgO_1 
K eff Hgll 1 
K eff MeHg 1 
K eff HgO 2 
K eff HgU 2 
K eff MeHg 2 

Effective KforHgO in layer 1 
Effective KforHgll in layer 1 
Effective Kfor MeHg in layer 1 
Effective Kfor HgO in Iayer2 
Effective KforHgll in layer2 
Effective Kfor MeHg in layer 2 

L/kg 
Ukg 
Ukg 
U l ^ 
Ukg 
UKg 

O.OOE+00 
2.37E+06 
5.54E+05 
O.OOE+00 
2.81 E+06 
3.69E+05 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ^ D e p , i ' ^ ^ I U , i ~ ^ ^ R T V , i L r ^ r . . - \ - L r . r r . - ^ L ^ . ^ - L r . . ^ L 
'RR,i ' R U J R J ' E J 'Diff J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 

23.51 
0.94 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A.../I«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

8.96 
0.175429989 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3786 

h i and Dry Deposition 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C • P 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 
^ ^ H ^ ^ ^ i 

0.15 

^ ^ i ^ ^ 
9.34 

0.2286 

0 

0.15 

15? 4 H 

User 
User 
User 

User 
User 
User 

1.5% wet 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.01 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^ W J 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.64 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.07 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D welA • A.U • Ru.t 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 

C.C c 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.75 

X E J = ks e , / K„ • c 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.49 
0.82 
0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Gaseous Diffusion Loading 
Symt>ol Parameter 
L Diff.HgO Gaseous Diffusion Loaflmg, HgO 
LDiff.Hgll Gaseous Diffusion Loaflmg. Hgll 
LDiff.MeHg Gaseous Diffusion Loafling. MeHg 

C a.HgO 
C a.Hgll 
C a.MeHg 

Symbol 
K V.HgO.T 
K v.Hgll.T 
K V.MeHg.T 
Theta 
H.HqO 
H.Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Concentration of HgO 
Gaseous Concentration of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO. adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHg. aflj foi T 
T cotrection factor 
Hentv's Law Constant. HqO 
Henfy's Law Constant. Hgll 
Hentv's Law Constant. MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface aiea of ttie watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v.HgO overall transfer rate, HgO 
Kv.Hgl l overall transfer rate, Hgll 
K V.MeHq overall transfer rate. MeHg 
KL.HgO liguid phase transfer coefficient. HgO 
KL.Hgl l liquid phase transfer coefficient. Hgl I 
K L.MeHg liguid phase transfer coefficient.MeHg 
K G , HgO gas phase transfer coefficient. HgO 
K G . Hgll gas phase transfer coefficient. Hgll 
K G. MeHg gas phase transfet coefficient. MeHg 

Equation 

Equation 

Units 
g"/r 
•Vyt 
g'yr 

ug/m3 
ug/m3 
ug/m3 

Units 
hi/yr 
hi/yr 
in/yr 

_ atm-hi3/mole 
atm-hi3/mole 
atm-m3/mole 

attn-mS/mole-K 
Kelvin 

Value 
4 39E-01 
8.24 E-01 
7.53E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-02 
1.03E-I-01 

1026 
7 10E-03 
7 10E-10 
4 70 E-07 
8.21 E-05 

302.54 

m/yr 
in/yt 
tr/yr 
ir/yr 
in/yr 
m/yr 
m/yi 
m/yr 
m/yr 

1.89E-f02 
1 70 E-02 
1.03E-1-01 
1.89E-f02 
1.89E-r02 
1.83E-t02 
5.94E-f05 
5.94E->05 
5.75E-^05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason. R.P.. W.F. Fitzgerald, F.M M tvlorel. 1994. The tiiogeochemical cycling of elemenlal mercuiy: Anttiropogenic Influences Geochimica et Cosmochiniica AcL 58(151: 3191-191 £ 
states that ttie atmosphere has an aveiage concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K L.HgO 
K_L.Hgll 
K_L.MeHg 
Sc W.HgO 
Sc_w.Hgil 
Scw.MeHg 
Tw 
|1W 

Parameter 
liguid phase transfet coefficient.HgO 
liguid phase transfet coefficient. Hgl I 
liguid phase transfer coefficient.MeHg 
Schmidt numtier for water. HgO 
Schmidt numtier for water. Hgll 
Schmidt numtier for water. MeHg 
Temperature of reference watet (T=20| 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yt 

_ 
_ 
-C 

g/cm-s 

1.89E-f02 
1.89E-I-02 
1.83E-f02 
2.9aE-i-03 
2.98E-I-03 
3.12E-I-03 

20 
0.019049 

^..="•15^1 [ ^ K r (3.15:̂ 100 
Calculated foi T = 20 C (293.15 K) 

5b... , = k'> 

' ' Pw-D^,,-

J= 998.333 4-8.155(7;,-20)-f 0.00585(7;-20): 

Gas transfer coefficient, K_G,i 
Symbol Parameter 
K G , HgO gas phase transfet coefficient. HgO 
K G. Hgll gas phase transfei coefficient Hgll 
K G . MeHg gas phase transfet coefficient. MeHg 
Sca.HgO S<^midt number for ait. HgO 
Sc a.Hgll Schmidt numtier for an. Hgll 
Sca.MeHg S<^midt numtier for air. MeHg 

Parameters usefl in calculations of transfet coefficients 
u shear velocity 
Cfl flrag coefficient 
W wind velocity, 10 m abovewalersutface 
pa flensity of ait 
pw flensity of water 
k von Karman's constant 
i2 VISCOUS sublayer ttiickness 
va flynamic visco&ty of air 
Ta air temperature 

Equation 

u=sgit(Cd)-W 

m/yi 
m/yi 
m/yi 

-
— 
— 

m/s 

-m/s 
g/an3 
g/cm3 

cm2/sec 
C 

5.94E-t-05 
5.94E-I-05 
5.75E-I-05 
2.71E-t00 
2.71E-f00 
2.84E+00 

0.198997 
0.0011 

6 
1.20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated foi T = 20 C (293.15 K) 

flensity 1.204 l(:g/m3 at20 C |if wewantlo cliangewtlh T well need foimula] 

, =(l.32-l-0.009»r„)il0-' 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04 -̂

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CJ-
S04^" 

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

alphas 
layer 2 

7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35.45 
96.056 

32.06 

Sediment 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

[^^^1 = «oC,..^.. 

1 
^ 0 -

1 + ^HgCI cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 

OH- ' ^ ^ H g s q so]-' + ^ H s S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S s'-_ y,Q 

Assumption 
cr = Total Chloride 
SO.^" = Total Sulfate 

S -̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100.00000% 
100.00000% 

0.81571% 
3.61221% 
2.94813% 

11.23203% 

0.00000% 
0.00000% 
3.93402% 

17.42109% 
14.62272% 
55.71087% 

0.00000% 
0.00000% 
0.78562% 
5.16164% 
0.00628% 
0.03550% 

0.00000% 
0.00000% 
9.14683% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

73.17463% 
0.00000% 

38.05394% 
0.00000% 

0.00000% 
0.00000% 

12.14319% 
73.80506% 

6.31498% 
33.02160% 

100.00000% 
0.00055% 
0.00440% 

0.00000% 
99.99945% 
99.99560% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.13 
0.20 
0.83 
1.14 

84,224.58 
7,154.39 

16 
16 

J aa.i 1^,1 1+TfW^^ n iV"^ C I I^ag ^ , Yaq ^ , p- f' 
I T I U Y^ai^i^ "^abio ~^bio_zoai "^biazoo^ ^bio_ phyla '^biaphylo^ ^biodeatji ^l>la,dead~ ̂ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"̂  ^ 4-ir V 
i T i U \JS.^j,i^ ' '^abio"^^bio_zoqi ' '^biqzoo'^ ^bio_phytii ' '^biqpfiyto'^ ^ b i o j e a d i ' '^biqdead'^ ̂ DOQ ' "^DOQ 

~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-^"^ ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U Y^abi^' '^abio"^^bio_zoqi' '^biQzoo'^ ^bio_pl>ytd' '^biqphyto'^ ^bio_dea,Ji' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a b i o , i ' "^abioj ' ^ ^ "*"-'^ZJ/O dendj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 

Tab: Equilibrium Partitioning Page 1 of 2 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_Me Hg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
l^_aq_o''g_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_D0C_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

J nits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

assumed to be 0.25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 1 

Mink 

July 6, 2012 

Solids Balance 

SbJo_phyto,1 
SbJo_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 
9.14E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiottc solids in water inflow g/m3 
Phytoplankton bJottc solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

8.46 
1.34 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

2.22E+09 
2.23E+09 

0 
0 
0 
0 

S abio,2 
2 

5.86E-t-06 
-2.23E+09 

0 
0 

2.22E-t-09 
0 

S bio dead.i 
3 

0 
0 

3.48E-^07 
3.97E+07 

0 
0 

S bio dead,2 
4 

0 
0 

5.86E+D6 
-3.97E+07 

0 
3.38E+07 

S abio.sed 
5 

0 
1714.45282 

0 
0 

-5.25E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.71 E+03 
0 

-5.38E+03 

b 
2.99E+08 

0 
3.55E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
1.34E-01 
1.99E-01 
8.30E-01 
1.14E+00 
8.42E+04 
7.15E+03 

Matrix Inversion 

4.48E-10 1.75E-12 
6.65E-10 

0 
0 

0.000282 
0 

-6.64E-10 
0 
0 

-2.81 E-04 
0 

0 
0 

2.34E-08 
3.21 E-08 

0 
0.000201 

0 
0 

4.73E-09 
-2.81 E-08 

0 
-1.76E-04 

5.72E-13 
-2.2E-10 

0 
0 

-2.82E-04 
0 

0 
0 

1.51 E-09 
-8.94E-09 

0 
-2.42E-04 

x=b/A 

0.134084 
0.198936 
0.829741 
1.138825 
84224.58 
7154.393 

-SE 

Value 
4.63E+05 
6.48E+05 
6.80E+06 
i.80E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0.83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

1.4 
0.1 

9.483249675 
463365 

5858941.314 
648711 
46336.5 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

L^ = S,^'A[kg/w'/y,-

5^ = 1 . 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 

0 . 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • s : ^ o . - v ^ • A . • sz^oa + ^rs • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity ts a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBA,--S, bio_ dsail 

A c^^^ ,, J/ Qsed J c^sed 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Operable Unit 2, Mcintosh, Alabama 

Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Water column Abiotic IVIethylation of Hgll => MeHg 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
L3C]_Hgii_w_i 
Laq_Hgil_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

Parameter Equation Units 
abiotic methyiation in layer 1 per day 
abiotic* methylation in layer 2 per day 
abiotic methylation in layer 1 per yr 
abiotic* methylation in layer 2 per yr 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 per yr 
abiotic* methylation in layer 2 per yr 

Value 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00816 
0.03612 
0.03934 
0.17421 
3.46E-07 
8.93E-06 

Notes 

ff,..„,i. — K.. J HgS 

If anoxic: k^ = k^ 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This Is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation In Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also In this article, DOC Increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion Is anoxic, then methylation occurs In the hypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation Is occuring If there Is anoxia 

£^in^r)Jt Biotic Methylation of Hgll =>̂  

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation In sediments 
biotic methylation In sediments 

Equation Units 
per day 
peryr 

Value 
3.49091 E-07 
0.000127418 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury Is 0.001/day 

pvater column uemethytailon of MeHg =^Wg1 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
L3q_Hgll_w_1 
Laq_Hgll_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_demeth_1 

k demeth 2 

Equation Units 
per day 
per day 

peryr 

peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 

biotic demethylation in layer 2 
aqueous phase fraction of Hgll In water column, layer 1 
aqueous phase fraction of Hgll In water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 per yr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 
4.24727E-05 

8.16E-03 
3.61 E-02 
3.93E-02 
1.74 E-01 
2.02E-07 
8.93E-06 

Notes 
1 

k. = k danah ,base 
I r - a q r-DOC \ 
\ J m n ^ J /feZ7 I 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also In this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

iediment Biotic Demethylation of MeHg => Hi 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation In sediments 
biotic demethylation In sediments 

Units 
per day 
peryr 

Value 
6.98182E-07 
0.000254836 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

T?eaucTiononipTBioficr»wr5Trg'r"^B 
Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(OH)2 to Hgll, layer 1 
ratio of Hg(OH)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction In sediment 

abiotic reduction In layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
— 
~ 

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction In sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day Is used In R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury In the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) Is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury Is calculated In "Speciation" spreadsheet and linked here 

Pixpto-Degradatia 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

g -> HgO) 
base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
1.78E-02 
2.25E-03 
6.51 E+OO 
8.22E-01 

Notes 
1 From Sellers, P., CA . Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 
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fhoto-Reduction (Hgll -> HgO) 
k_photo_vIs,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
per hr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

1 1 
1 1.2 

calculated for comparison to input 

July 6, 2012 

Ir —IT 
'^photored _ i ' ^ 

photored _ base E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

per hour per uE/m^ 
per day per E/m2-

perday 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

-sec 
day 

0.10 
28.25 
0.27 
0.03 
0.04 
0.00 
0.31 
0.03 

111.68 
12.32 

base photoreduction rate constant, UV-B per hour per uE/m2-sec 0.10 calculated for comparison to input 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the S t Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, It states that the work done here was done at 10 times the Incident UV radiation as presented In LaLonde et al., 2001. 
The UV-B Is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s Is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light Induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

photo-Oxidation (HgO 
k_photo_UV-B, study 
k_p h otooxi d_b ase 
k_ph otooxi d_base 
k_oxld 
k_p h otooxi d_a vg_1 
k_p h otooxi d_a vg_2 
k_ph otooxi d_avg_1 
k_photooxld_avg_2 

Notes 

-> Hgll) 
rate for UV-B- 1.18uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.52 
1.44 

554.95 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) In Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
In freshwater, k = 0.25+/-0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr In the dark In a saline water. This Is negligible when sunlight Is present, but may be significant at lower regions, and Is therefore Included. 

k _photo_base = 
O.lShr -1 

lA^uE mAs 
k_photo_oxid -k_photo_base• UVB 
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Light Intensity 
Symbol 

Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weatt 
Surface UV-B Intensity 
Light Extinction Coefficient 

T) UV-B extinction coefficient (layer UV light extinction = f(DOC) 
Ti UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B Is modeled as being 0.5% of visible light. 
check? 

Net Reduction (Hg^^J^I I ) : Photo-Reduction plus Biotic Reduction 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
1.4 
0.1 

29.33 
0.15 
2.25 
76.66 
76.66 
8.91 

1.13E+00 
1.37E-03 
4.66E-49 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reductlon_1 
k net reduction 2 

Parameter 
abiotic reduction In layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

111.68 
12.32 

122.63 
23.27 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

Notes 

July 6, 2012 

E = E^e " ax = 

z , = x , - x , 

e ' ' - e ' ' J 

E UV-B 
= ' [ E < luV-B^ ^ v — dx = 

1 £, O.f/f-S p l u v - s h p ^UV-B^2 

il^,_,= 0.4415^(0001 UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) In Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scully, NM, Lean, DRS. Arch, l-lydrobiol. ee//7.1994. "^3,135. 

Notes 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 1 
Mink 

July 6, 2012 

Location 
East 
West 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Olin Site Specific 
Application of SERAFM 

Date 
2/15/2006 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

1/18/2010 

Changes 
Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (E80) was fixed to go to K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet 

In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Spreadsheet-based Ecological Risk Assessment for the Fate of Mercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/200i 

Watershed Location (East or West) 
Watershed Area (as Contributing ^ e a ) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
% with Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
IHypolimnion Depth 
Anoxic JHypolimnion 
IHydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO 
Hgll 

MeHg 

Total Mercury Concentration in 
Contaminated Sediment, drv weight 

Known Mercury in Contaminated Soils 
Cs.HgO 
Cs.Hgll 

Cs,MeHg 

Required Hazard Index for Sensitive 
Indicator 

I 
Value 
East 

647,500 
2.1% 
53.3% 
13.3% 
15.6% 
15.7% 

378,381 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 

7.15 
29.39 
29.39 
19.9 

105.2 

16 
16 
0 

Eutrophic 

5.64E-06 
7.33E-08 

Units 

m2 

Notes 
0 Epilimnion 

I 

40.7 

1.129080624 
4.13E-03 

m2 
m 
m 

yr 

m3/yr 

C 
C 
0 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

2 
3 
4 

Kd_abio 
Hgll 
MeHg 

Kd_bio 
Hgll 
MeHg 

Kd_DOC 
Hgll 
MeHg 

Hypolimnion 

7,182,936 
15,887 

17,941,378 
2,581,565 

301,427 
310,000 

PCT ERROR CLEANUP 
MeHg Filterec 
HgT Filtered 
MeHg Unfiltei 
HgT Unfiltere 

3.65 
-20.91 
-31.54 
244.41 

10.87 

5.64 
0.07332 

48.90245623 
75.12997546 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 
MeHg porewater 
HgT porewater 

]HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

15.58 
2.97 
0.74 
19.29 

15.58 
57.66 
4.06 
77.30 

110.39 
244.01 
10.76 

365.17 

110.39 
609.90 
12.80 

733.10 

110.39 
290.76 

2.84 
403.99 

0.00 
40.65 

0.04611 
40.70 

0.68 
1.48 

3.38 
Great Blue Heron 

10.87 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.77 
15.26 

2.78 
266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-15.58 
-2.97 
0.03 
-4.03 

-15.58 
-57.66 
-1.28 
188.93 

-110.39 
-244.01 
-10.76 
-365.17 

-110.39 
-609.90 
-12.80 

-733.10 

-110.39 
-290.76 

-2.84 
-403.99 

0.00 
^0.65 
-0.04 
0.00 

-0.68 
-1.48 

Relative 
Error 

-100 
-100 

3.6500678 
-20.91065 

-100 
-100 

-31.54439 
244.4148 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-85.72872 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.10 
0.04 
0.61 

0-47 
1.87 
0.21 
2.55 

1.43 
3.08 
0:29 
4.79 

1.43 
7.69 
0.34 
9.46 

1.43 
3.60 
0.06 
5.10 

0.00 
0.27 
0.00 
0.505 

0.035 
0.075 

0.17 
Great Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ngfl. 

ngfl. 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

4.37 
0.84 
0.22 
5.43 

4.37 
16.26 
1.20 

21.83 

29.54 
65.23 
2.99 
97.76 

29.54 
163.05 
3.56 

196.14 

29.541 
77.684 
0.779 

108.003 

0.00 
10.86 
0.01 
10.87 

0.20 
0.44 

1.00 
Great Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

Demethylation 

Biotic Reduction 
Photo-Degradation (MeHg ~> HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Notes 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1.16E-07 
6.98E-07 

0.03 
0.002 
0.03 

28.25 
58.85 
1.44 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.16E-04 

^ ^ ^ ^ ^ H 

^^^^^1 ^^^^^1 ^^^^^H per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day ^ | 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

Wildlife 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Hazard Quotient 
Contaminated Background 

m "5W" 

for Proposed 
Tarqet-Level 

X 

HI 
3.38 
0.17 

Sed_HgT 
40.70 
0.50 

m = 12.533 
b= -1.658 

Sed_HgT 10.874 

for HI = 1 

Sed_HgT vs HI of Most Sensitive Indictor 

Indicates an exceedence of Hl=1 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type YES or'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If RCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" function under tools. 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absokife Sror = Observed - Predated 

Relative Rior = 
Observed - Predicted 

Obsei^ved 
' 100% 

Site-Specific User Input 
I Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Scenario 
Contaminated Uncontaminated 

Water Concentration [MeHg] 

Biota 

Trophic Levef 1: Phytopiankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
I 0.74 

Sediment 
0.04 

Target 

0.220 

0.14 
0.12 
0.13 
0.68 
1.48 
0.80 
0.14 
0.13 

0.01 
0.01 
0.01 
0.03 
0.08 
0.04 
0.01 
0.01 

0.04 
0.04 
0.04 
0.20 
0.44 
0.24 
0.04 
0.04 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Total Dose = J^ %Diet̂ ^^ ,̂̂ ĵ̂  • Potential Dose, + {drinking rate • [Hg]^^^) HQ = 

Total Dose 

TRV or R/D 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ ^ . , ^,_„ 
weight] ^^^ "^^^ weight/d] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _. , Percent of 

Percent of Diet Percent of Diet Diet from n' t f 
from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : , ° ' ' , , 

Level 3 : 
and Plants Insects Crayfish or ^. , 

Z Ftsh 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 5% 10% 50% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
„ . , Percent of 
Diet from „ . . , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^. , sources 
Fish 

-

0% 0% 

10% 0% 

60% 0% 

35% 0% 

0% 100% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

29 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

62 

0 

0 

1 

0 

30 

0 

8 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

2 

6 

3 

0 

11 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

50 

5 

79 

0 

55 

0 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

15 

119 

120 

0 

0 

0 

0 

11 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

62 

67 

130 

203 

0 

95 

0 

37 

14 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

56M 

HQ (Total 
Dose / TRV) 

0.83 

0.89 

1.74 

3.38 

0.00 

1.59 

0.00 

0.62 

0.00 

RflD 1 
0.01 

0.02 

0.01 

0.01 

0.01 

Nichols, J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Joumal of Toxicology and Environmental Health, Part B. 2:325-255. 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 (.74 Ud) and 11-19 (0.97 Ud). 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that ail the fish ingested of this type are exposed to the contamination and are of trophic 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

level 4. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67 E+05 

1.80E+05 

9.14E+05 

1.99E+06 

1.08E+06 

^.1.87E+05 

• I . 7 4 E + 0 5 

75th 

9.20E+06 

95th 

1.40E+07 

B A F -

ug 

As 
ug 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.006 

0.003 

0.004 

0.002 

0.018 

0.003 

0.004 

0.003 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.47 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

3.18 

0.00 

0.00 

0.07 

0.00 

1.53 

0.00 

0.43 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.10 

0.32 

0.16 

0.00 

0.55 

0.00 

0.00 

0.04 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.58 

0.23 

4.01 

0.00 

2.79 

0.00 

0.00 

0.09 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

0.75 

6.10 

6.11 

0.00 

0.00 

0.00 

0.00 

0.58 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

3 

3 

7 

10 

0 

5 

0 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

HQ (Total 
Dose / TRV) 

--

0.04 

0.05 

0.09 

0.17 

0.00 

0.08 

0.00 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.035 

0.018 

0.022 

0.010 

0.103 

0.016 

0.025 

0.015 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

8.49 

0.00 

Potential 
Dose from 

Trophic 
Level 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 

18.45 

0.00 

0.00 

0.42 

0.00 

8.87 

0.00 

2.50 

0.00 

Potential 
Dose from 

Trophic 
Level 2: 

ug Hg/kg 
wet 

weight/d 

0.00 

0.59 

1.87 

0.92 

0.00 

3.19 

0.00 

0.00 

0.22 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

14.92 

1.35 

23.24 

0.00 

16.19 

0.00 

0.00 

0.55 

ug Hg/kg 
wet 

weight/d 

0.00 

4.33 

35.35 

35.42 

0.00 

0.00 

0.00 

0.00 

3.35 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

18 

20 

39 

60 

0 

28 

0 

11 

4 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

^ m m 

HQ (Total 
Dose / TRV) 

~ 

0.25 

0.26 

0.51 

1.00 

0.00 

0.47 

0.00 

0.18 

0.00 

RfD 1 
0.004 

0.005 

0.004 

0.004 

0.004 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Gin_Hgll 
Cin MeHg 
P 
£ 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 
4.86E-01 
l.OOE-01 
1.84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^^^^^H ^^^^^H 10 
7.76 

^^^^^B 
1 7.15 

7.15 
7.15 

1 

i 

• 
1 

• 
1 
1 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 
0 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter Equation 
AG Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Gont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgll soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs.HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soii concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeH( Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetiands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
-
„ 

— 
-
_ 
— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% 1 
13% 1 
16% 1 
16% 

13,598 
345,118 M 
86,118 1 
101,010 I 
101,658 J 

0.1 
0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

-
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 
29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arct). Hydrobiol. Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, MeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 ^ H 

Kd-sed 
Ukg 

0 
260,558 

• 4,557 ^ 

Kd_bio 
L/kg 

0 
17,941,378 

^ 2,581,565 

Kd_DOC 
L/kg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soll Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54 E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cm 
"'' ~ MW^ '̂ sec 

- 5 
_ 22x10"" cm^ 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

MeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOCA/Vater 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.23 
7943282.3 

79432.823 
1584893.2 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

I 630.95734 

multiplier 
for 

Kd_abio 
to Kd bio 

1.5 
2 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd bio 

NTG_max 
estimate of 
Kd_bio from 
Kd_suspend 

ed X max 
^nult ipl ier 

349170.9 

516313.4 

15-886.565J 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 

12,679, 

3169786.38 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Great Blue Heron 

July 6, 2012 

Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_HgT_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_filterecl 

C_HgO_1_T 
C_Hgll_1_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
C_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C_HglLl_5ed, VL^ 
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layer 2 
deffih of first water layef 
deffih of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ̂ k̂ase fractior of M^g 
aqueous phase fractior of HgD in 
aqueous phase fraction of Hgll in 
aqueous phase fraction of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water column, layer 1 
water column, layer 1 
n water column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 
in water column, layer 1 

n water column, layer 2 
n watercc^umn, Iayer2 
in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'm3 
g'm3 
glni3 
g'mB 
g'mB 
g^m3 
g^m3 
g^m3 

glm2 
glni2 
g'm3 

g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g/m3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
8.13% 
3.60% 
0.20% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 
m3 
m3 

Value 
4.74E-07 
9.64E-08 
3.79E-08 
1.4^-06 
3.0^-06 
2.8^-07 
1.4^-06 
3.60E-06 
6.35E-08 

6.0eE-07 
4.79E-D6 
5.10E-D6 

4.74 E-D7 
1.e7E-Q6 
2.07 E-Q7 
143E-06 
7.69E-06 
3.40E-07 
1.19E-06 
2.27E-01 
4.65E-04 

9.27E-13 
2.72E-07 
4.2^-14 
2.72E-07 

2.63E-12 
5.04E-07 
1.0^-09 

2.55E-06 
9.46E-06 
5.05E-07 

%Hgll 
73.29% 
31.28% 
99.80% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 
0.49 
0.10 

1.000 
0.009 
0 031 
1000 
0 069 
0141 

0 000 
0 043 
0.152 
0.000 
0.331 
0 700 

Cone, in 
ng/L: 
"g'g 
0 47 
OiO 
004 
143 
3.08 
0 29 
143 
3 60 
0 06 

0.61 
4 79 
510 

0 47 
187 
0 21 
143 
7 69 
034 

1 
226,907 

465 

0.000 
0.272 
0.000 
0.272 

0 0000 
0 5037 
0 0010 

2.551 
9.457 
0.505 

%HgO 
18.58% 
15.12% 
0.00% 

O' = 
J2.i-i J±t-

0 , 5 - ( z , + Z 2 ) 0" Bulk exchange flow |L3/T| 

Equations for Total Mercury Concentrations of given species (i.e , lotal HgO: sorbed + dissolved) 

v f - ^ = I^j,^ + Q,f,,,^ + ^w,,̂ -vJi-Cl̂ +̂̂ w„,,-V +̂kw^̂ ^̂ ^̂ ^̂ ^ 

f;^=W'+fi,c,^.«+N./J-c;^.i+N^.-.»-^J-c;,.i4a.re'-^„^,^^ 
ii C 

-+(v.+n)-r^,.^ 

dQ 
y«-^=i^'i.M'CHrAhh.,i,-K]<,Hi+h'-'''^>^i-K'^^^^ 

dl 

^^ideHiJ r 1 r 2 2 2 1 dc:. 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) • A ] - C ; - R • 

( f'"' ^ 

0.,^ ] 
-iy.+^Af::L,-K-kK, fHl+K.-fJ-Cfl 

- « , . • -kA^b)p::Ln^.-H.^+i^u-K. c',lM4^h...iyJ<: 

-=[-fl„/:iU+(vu •/;i,=«,H.+v^ •/s^W<)-A]-c;;,fl,+[t6.,,-('„,]-cj^ - • « ™ -

I ""̂  ] 
- (v .+v , ) - / : KSA_„ VF.., 

Q' = E„ A,-
0.5-(z3+z,) 

E^ = 0.0142 • Z'-^" • 365 d / y r u * e r e Z i s mean total depth ( i .e.,z1 +z2) 
from Moit !mer(1941), cited in Schnoor, 1996, pg. 57. 
for riwQS, this will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-1.90E*OB 
1,12E+fl8 
O.OOE+OO 
3,018 E+06 
O.OOOE+OO 
O.OOOE+00 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

4,54E+07 
-6,29E+(I7 
6,91 E-02 

0 OOOE+00 
1,408E+07 

0 oooE+m 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39E+06 
4,02E-02 

-9,76E+06 
0 OOOE+00 
0OO0E+€0 
3,773E+(I6 
0 00E+™ 
OOOE+OO 
OOOE+HB 

C HqO 2 T 
4 

3,02E+06 
OOOE+ffi) 
OOOE+fX) 
-2.31 E+07 
1.99E+07 
OOOE+m 
2,12E+05 
OOOE+ffl) 
OOOE+ffl) 

C Hqll 2 T 
5 

0 OOE+00 
3,02E+(I6 
0 OOE+00 
4,06E+(I6 
-1,34E+(I8 
6,43E-01 
OOOE+flO 
1,27E+08 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
3,02 E+06 
2,43 E+05 
6,43E-01 

-8,19 E+06 
O.OOE+00 
O.OOE+00 
4,93E+06 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
2.55E+05 
OOOE+OO 
OOOE+OO 
-2,55E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+OO 
0O0E+€O 
0 OOE+00 
0 OOE+00 
4,29E+(I3 
O.OOE+00 
O.OOE+00 
-4,29E+(I3 
1,45E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
4,31E+(I3 
OOOE+00 
2,89E+(I0 
-4,31E+(I3 

Mat r ix 
b 

-3,99 E-01 
-4,13E+01 
-9,97E-01 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

So lu t ion 

4.740E-07 
1.870E-06 
2.074E-07 
1.430E-06 
7.687E-06 
3.402E-07 
1.187E-06 
2.269E-01 
4 643E-04 

Inverted Matrix 

-1,21 E-08 
-2,70 E-08 
-7,21 E-10 
-2.197E-0e 
-1.147E-07 
-2.334E-09 
-1,82E-08 
-3,39 E-03 
-3,80 E-06 

-1,12 E-08 
-4,47 E-08 
-1,15E-09 
-3,407E-08 
-1.835E-07 
-3.731 E-09 
-2,83 E-08 
-5,42 E-03 
-6,08 E-06 

-5.13E-09 
-1,21 E-08 
-1.60E-07 
-1.369E-08 
-6.226E-08 
-1.e56E-07 
-1.14E-08 
-1.84E-03 
-2,13E-04 

1.14E-08 
3.98E-08 
2.55E-09 
1.17E-07 
4.06E-07 
8.26E-09 
9.73E-08 
1.20E-02 
1.35E-05 

-1.13E-08 
-4.17E-08 
-2.83E-09 
-8.15E-08 
-4.50 E-07 
-9.16E-09 
-5.76E-08 
-1.33 E-02 
-1.49 E-05 

-5.60E-09 
-1.42E-08 
-1.48E-07 
-2.15E-08 
-8.83E-08 
-4.79E-07 
-1.78E-08 
-2.61 E-03 
-5.48E-04 

1.14E-08 
3.98E-08 
2.55E-09 
1.17E-07 
4.06E-07 
8.26E-09 
4.02E-06 
1.20E-02 
1.35E-05 

-1.13E-08 
-4.17 E-08 
-2.88 E-09 
-e.14E-08 
-4.50 E-07 
-9.32 E-09 
-6.76E-08 
-1.35E-02 
-1.52 E-05 

-5.60E-09 
-1.42E-08 
-1.48E-07 
-2.15E-08 
-8.85E-08 
-4.78E-07 
-1.79E-08 
-2.61 E-03 
-7.79E-04 

!f*/A 

4.74001 E-07 
1.869S7E-06 
2 07338E-07 

1.4299E-06 
7.68731 E-06 
3.40213E-07 
1.18682E-06 
0.226906529 
0.000464799 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
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SCENARIO 2 
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July 6, 2012 

f_abio_HgO_w_1 
f_alMO_Hgll_w_1 
f_alMO_MeHg_w_1 
f_alMoJHgO_w_2 

f_al»o_Hgll_w_2 
f_abio_MeHg_w_2 

io_HgO_w_1 
io_Hg l l_wJ 
io_MeHg_w_l 
io_HgO_w_2 

io_Hgll_w_2 
io_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_Hgll_w_1 
f_phyto_MeHg_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_l 
f_org_MeHg_'jv_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_5ed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_5ed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
l(w_v,HgO 
l(w_v,Hgll 
l(w_v,MeHg 
kw_oxid_1 
kw_oxid_2 
k w r e d l 
kw_red_2 
kw_meth_1 
kw_meth_2 
kw_demeth_1 
kw_demeth_2 
kw_photodegrad_1 
kw_photodegfad_2 
l(w_mer 
kb_oxid 
kb_red 
kb_methy 
kb_demeth 
kb mer 

abiolic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

3 fraction of HgO in water column, layer 1 
3 traction of Hgll in water column, layer 1 
3 traction of MeHg in water col ivnn, layer 1 
3 fac t i on of HgO in water col ivnn, layer 2 
sf ract ionof Hgll in water column, layer 2 
2 fraction of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

3 fraction of HgO in water colt imn, layer 1 
^ f ract ionof Hgll in water column, layer 1 
3 Iraction of MeHg in water col ivnn, layer 1 
2 traction of HgO in water column, layer 2 
3fract ionof Hgll in water column, layer 2 
3h"actionof MeHg jn water column, layer 2 

2 f rac lK^ of HgO in water column, layer 1 
^ t r ac t i o t o f Hgll in water column, layer 1 
; f ract iot of MeHg in water c o l i m n , layer 1 

3 fraction of HgO in water coli^nn, layer 2 
sfractionof Hgll in water column, layer 2 
3 fraction of MeHg in water column, layer 2 

organic paiticulate pfkase fraclion of HgO in water column, layer 1 
organic partculate f^tase fraction of HgtJ in water coliffiin, layer 1 
organic partculate f^tase fraction of M^g in water column, layer 1 
organic partculate f^tase fraction of HgO in water column, layer 2 
organic partculate pftase fraction of Hgll in water column, layer 2 
organic partculate phase fraclion of MeHg in water column, layer 2 

aqueous pfiase fraction of HgO in sediments 
aqueous pfiase fraction of Hgll in sediments 
aqueous pfiase fraction of MeHg in sediments 

particulate phase fraction of HgO in sedimerjts 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilization loss rate conslant, higO 
waier co umn volatilization loss rate conslant, hlgll 
water co umn volatilization loss rate conslant, MeHg 
water co umn oxidation rale constant 
water co umn oxidation rale constant 
water co umn reduction rale conslant, layer 2 
wale" coumn reduction rale constant, layer2 
wale coumn mediation rate conslant, layer 1 
water co i£nn me^lat ioi rate constant, layer 2 
water co ivnn demethylation rate constant, layer 1 
water co ivnn demethylation rate constant, layer 2 
water co umn photoreduction rate for layer 1 
wala" CO umn photoreduction rate for layer 2 
water coumn mef deavage deme^ylalion rate constant 
bentbic oxidation rate constant 
bentbic reduction rate constant 
bentfiic methylation rate constani 
benthic demethylalion rate constait 
benthic mer deavaqe demethylalion rate conslant 

g'yr 
g'yr 
g'y 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 005 

0 000 
0 000 
0 062 

0 000 

0 000 
0 099 
0 396 
0 000 
0.000 
0.000 

0 000 

0 794 
0 396 

0 000 
0 000 
0 000 

0 000 
0 049 
0 025 
0 000 
0 538 
0 1 5 9 

I.OOE+OO 
1.32E-05 
1 . 1 ^ - 0 4 

O.OOE+00 
I.OOE+OO 
I.OOE+OO 

3.99E-01 
2 17E+01 
7.43E-01 

388.36 
0.00 
0.65 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13 03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for SedimenI Concentrations 
M o d ^ Calculates as g Hg per cubic meter {water or sediment particfes) 

'^dv 
g f i g 
g sed 

kw ,̂- = — 

/^balk 

p!«™-J,(l-^w) 

I ly aq,f 

g sed 

cm sed 

' g H g ' 

m^ bulk 

m^ bulk 
1 0 ' £ ^ 

C ^ 
\ g H g 

g sed P ^ 

C" 
,MJ+p,.,^,.^-sJ g water 

cm^ water 

m' water 

m' bulk 

" g H g ' 
m' bulk 

10"' ' '" ' 
m' 

+-
g sed 

cm^ sed 

m' water 

m' bulk 
1 0 ' ^ 1 

tn 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 

E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic settling velocily 
biotic settling velocity 
resu^tension v^oci ty 
phytoplankton morlality rate 
mineralization rate 
b u r i ^ rate 

pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water dilEus 
SedimenI Particle Densily 
sediment porosity 
sediment layer.char mi>nng length 
Vcrfume of Sediment 

vol i^ne, HgO 
volume, Hgll 
volume, MeHg 
coeflicient,HgO 
coefFcient, Hgll 
coefli cient, MeHg 

TS3_1 
TSS+2 

Effective Paitrtion Coelficients lor each Hg species and layer 
K_e!f_HgO_1 Effective K for HgO in layer 1 
K_e!f_Hgll_1 Effective K for Hgll in layer 1 
K_e!f_MeHg_1 Effective K for MeHg in layer 2 
K_elf_HgO_2 Eflective K lor HgO in layer 2 
K_elf_Hg!l_2 Eflective K lo r Hgll in layer 2 
K_elf_MeHg_2 Effective K for MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

iigiL 
ng/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
Lflig 

4,792 63 

73 
0 003700005 

10 95 
0 01 

0 007620015 

2.12E+05 
2.12E+05 
2 02E+05 

6.41E-tO 
6.41 E-10 
6.11 E-10 
2 65E+00 

0.83 
0 030 

1135143 

7.90 
0.56 

O.OOE+OO 
2.33E+06 
5.66E+05 
O.OOE+00 
2 67E+06 
3.37E+05 

^U.i 

[sLfL^i + s„',c4., + siî ^c',!̂ -.., + sLc i 
•si*,,.+s;^+s;,,.+sL 

(^L,+Cioc, 

l ) {& - c ' 1 
TSS 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Water Body Mercury Concentrations 
Sy inbo l P a r a m e t e i 
C HqO I Aq 
C Hqll i Ag 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HgO pore 
C Hgll pore 
C_MeHg_pore 

C HgT 1 fl l lered 
C_HgT_2_fi l lered 
C HgT Sed filtered 

C_HgO_1_T 
C Hgll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g l s e d , we l 

C HqT sed.wet 

C HgO_sed. dry weight 
C Hgll 1 sed. d iy weiqht 
C MeHq 1 sed. dry weight 

C HqT 1 
C HgT 2 
C_HgT_Sed 

Equa t io 

Layer 1 
Layer 2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f aq HqO w 1 
f_ai l_Hgl l_w_1 
t aq MeHq w 1 
f aq HqO w 2 
Laq_Hg l l _w_2 
E aq MeHq w 2 

E_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hgi l w 1 
l_DOC_Hgi [_w_2 

E DOC MeHq w 
E DOC MeHq w 

f abio HgO w 1 
f abio Hgl l w 1 
f_abio_MeHg_w_1 
f abio HQO W 2 
f abio HQH W 2 
f_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
depth of first water layer 
depth o l second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hqll in water cokimn. layer 1 
aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgl l in water column, layer 2 
aqueous phase fraction of MeHq in water column, layer 2 

DOC complexed fracl ion of HgO in water column, layer 1 
D O C complexed fraction of Hql l in water column, layer 1 
D O C complexed Eraction oE MeHg in water column, layer 1 
D O C complexed Eraction oE HgO in water column, layer 2 
D O C complexed Eraction oE Hql l in water column, layer 2 
DOC complexed Eraction oEMeHg in water column, layer 2 

ahiot c particulate phase Eraction oEHqO in water column, layer 1 
ahio tc particulate phase Eraction oEHgll in water column, layer 1 
ahio tc particulate phase Eraction oEMeHq in water column, layer 1 
abiot c particulate pftase Eraction oEHqO in water column, layer 2 
abiot c particulate pftase Eraction oEHqII in water column, layer 2 
abio tc particulate pftase fraction of MeHg in water coJumn, layer 2 

Uni ts 

q/m3 
q/m3 
g/m3 

q/m3 
q/m3 
g/m3 

q/m3 
nftnS 
gftn3 

nftnS 
gftnS 

alms 

g/m3 

nfma 
qln i3 
g/m3 

q l m 3 
q /m3 
g /m3 

q l m S 
gfm3 

g'g 
g'g 

tii^ 

g'g 
g'g 

nftnS 
nftnS 

g/g 

%MeHq 

5.25% 
1.75% 
0.11% 

HiB/yr 

Hia/yr 
m3^r 
m2 

m2/yr 
m3 

m3 

1.56E-05 
2.97E-06 
7.43E-07 

1.10E-04 
2.44E-04 
1.0BE-05 

1.10E-04 
2.91 E-04 
2.B4E-06 

1.93E-05 
3.65E-04 

4fl4E-04 

1.56E-05 

5.77E-05 
4.06E-06 
1.10E-04 

6.10E-04 
1.28E-05 
9.16E-05 

1.83E+01 
2.08E-02 

3.46E-11 
1.43E-05 
2.49E-08 

1.43E-05 

2.03E-10 

4.07E-05 
4.61 E-08 

7.73E-05 
7.33E-04 
4.07E-05 

%Hqll 

74.59% 
83.19% 
99.89% 

3,017,619 

3,474,314 
3,474,314 
37BJ81 

2 
1B3.741 

37,838 
0.49 
0.10 

100.00000% 
0.88548% 
3.06930% 

100.00000% 
6.87088% 

14 10566% 

0.00000% 
4.27053% 
15.22372% 
0.00000% 
33 13706% 
69.96409% 

0.00000% 
0.53471% 
0.00410% 
0.00000% 
6.15876% 
0.02796% 

Cone, in ng/L : ug/g 
15.58 
2.97 
0.74 

110 39 
244 01 
10.76 

110.39 
290.76 
2.84 

19.29 
365 17 

403 99 

15.53 

57.66 
4.06 

110.39 

609.90 
12.80 
91.63 

18314487.35 
20771.02 

0 000 
14 303 
0 025 

14.328 

0.00 

40.65 
0.05 

77.30 
733 10 
40.70 

%HqO 

20.15% 
15.06% 
0 00% 

y.^=i^.M,n^Q.f..H,u4HJj<,A''^:)...^-^^^^^^^ 

Q' = 
E„A,-

0.5-{z,+Z3) 
Q" Bulk exchange flow |L3/T1 

Equalions for Total Mercury Concen t ra t ionso fg ivenspedes (i.e., lolal HgO: sorbed + dissolved) 

4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/J„'//goAkL,+e'-C^^ 

dq 
dt 

^c i . 
" dt --t^M^Hi+QS,^.Hi+^Km-'^Ac„^iiA-Q^^rQ-^^K.M.Eiy.-H,,.},-y.-i^v;..J.-^^^^ 

yf-^=A^^uyvic'^,A^\.ry.+H>'«,..^^yici,HA-Q-^^^^^^^ 
/:: 

-+(v„+v,)-r;ff*-i 

''^-^='^^''''-'^'^-^^^AH...^-yJ[-<z,mA-Q Rj-f^'^kA^.)p:::.,dA, 

y-^^f^=-^^^''>^<X'^^i'^+\re'-''^^...ay.-i''s,.ry.-kw^,..r.,K---.^ 

dC^^ 
=k-w/.",:^+(^'^ • Ai^jo + ̂ ^ • A^w ) A ] - C H • / w , H s O - A . - * * = . C+K.-fJ-c^i+[* 

-=kj:iH,„+ L • f:uB+ >'.. • f:.'k -̂ Ai- c;,̂ + H,,- y J ĉ  -R-. ^ A^A'b)d::Ln^-H..+kU-y.. -H, 

dC 
~ l^swfaqMills "'" ViA • fsimMiSs + ''.-B ' /iiKMeHsJ' A ] ' ^McHs + V^-melh' y-.eiV ^Hgll + b I ' J in -kb_ 

Q ' = 
E...A.-

0 ,5-{z2-Fz,) 
E^ = 0.QYA2-Z'^^ -^GSd I yr where Z is mean to\^ depth (1 e . z l + z2) 

from Mortimer, cited in Schnoor, 1996. pq 57 
for nvers, this will be different (see Schnoor) 

Ma t i i x A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HqN 2 T 
C M e H q 2 T 
C HgD s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

A-x=b 

C HqO 1 T 
1 

-1,90E+fl8 

1,12E+08 
O.OOE+OO 

3,018 E+06 

O.OOOE+OO 
O.OOOE+00 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

C Hql l 1 T 
2 

4 ,54E*07 

-6.29 E+07 
6,91 E-02 

0 OOOE+00 

1.408E+O7 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

2.39 E+06 

4,02 E-02 
-9.76E+06 
O.OOOE+00 

O.OOOE+00 
3,773E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

3,02 E+06 

O.OOE+00 
O.OOE+00 
-2,31 E+07 

1,99 E+07 
0 OOE+00 
2,12 E+05 

O.OOE+00 
O.OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

3,02 E+06 
0 OOE+00 
4,06 E+06 

-1,34E+08 
6,43E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+00 

0 OOE+00 
3.02 E+06 
2.43 E+0 5 

6,43 E-01 
-8,19 E+0 6 
0 OOE+00 

0 OOEfOO 
4,93E+06 

: HqO 1 se 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
2,55 E+05 

0 OOE+00 
0 OOE+00 
-2,55E+05 

1,00 E+OO 
0 OOE+00 

:: Hql l 1 set 
8 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4,29E+03 
O.OOE+00 
O.OOE+00 

1,OOE+00 
1,45E+O0 

C T sed 

C MeHq 1 s e d 
9 

0 00E+OO 

0 OOEtOO 
0 OOEtOO 
0 OOEtOO 

0 OOEtOO 
4.31 E+03 
0 OOEtOO 

I.OOE+OO 
-4,31 E+03 

Maliix 
b 

-3,99E-01 

-4,13E+01 
-9,97E-01 
0 00E+OO 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1,83E+01 
0 OOE+00 

18.33535 Q/m3 

C HgO 1 T 

C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 

C Kqll 2 T 
C MeHq 2 T 
C KgO sed 

C Kqll 1 sed 
C MeHq 1 sed 

Solution 
Matrix 

1 553E-0S 

5 766E-0S 
4.061 E-06 
1 104E-04 

6 099E-04 
1 280E-05 
9 163E-05 

1.831E+01 
2 077E-02 

Inveited Matiix 

-9,25E-09 

-1,66E-08 
-9,27E-17 

-1,569 E-09 

-1,979 E-09 
7,949 E-17 
-1,30E-09 

1,30E-09 
5.27E-13 

-6.71 E-09 

-2,80 E-08 
-3,53 E-16 

-1,446 E-09 

-3,165E-09 
-4,998 E-16 
-1.20 E-09 

1,20 E-09 
-1.69 E-13 

-3,41 E-09 

-5,80 E-09 
-1,59 E-07 

-1.353E-09 

5,934E-09 
-1.842E-07 
-1,12 E-09 

2,10E-04 
-2,10E-04 

-1,39 E-09 

-2,81 E-09 
7,27E-15 
-4,51 E-08 

-7,00 E-09 
2,36E-14 
-3,74E-08 

3,74E-0e 
3,95E-11 

1.94E-10 

7,17F 
4,9M-
1,4(11-

7,77F 
1.591-
1.16t 

10 
16 
119 

09 
1,'> 
119 

l,17E-09 
1.42E-12 

-2,97E-09 

-4,49E-09 
-1,47E-07 
-2,51 E-09 

1,66E-08 
-4,76E-07 
-2,0eE-09 

5.44E-04 
-5,44E-04 

-1,38 E-09 

-2,79 E-09 
8,42E-13 
-4,51 E-08 

-6,87 E-09 
2,72E-12 
-3,96 E-06 

3,95E-06 
4,44E-09 

8,34 E-07 

3,08 E-06 
2,13E-07 
6,02 E-06 

3,33 E-05 
6,88 E-07 
4,99 E-06 

9,99 E-01 
1,12E-03 

-2,77E-09 

-3,78E-09 
-1,47E-07 
-1,11 E-09 

2.43 E-08 
-4,76E-07 
-9,20E-10 

7.75E-04 
-7,75E-04 

x=b/A 

1.56E-05 

5.77 E-05 
4.06 E-06 
0 00011 

0 00061 
1 28 E-05 
9.16 E-05 

18.31449 
0.020771 

^d^-

g H g ' 
g sed 

P j . a n f c / s U - ' ^ a j ) g sed 
cm sed 

~ g H g ' 
m' bulk 

m 

m^ bulk 
10'""3 

m 
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f 2DO HqO w \ zooplar^ton partculale phase fracbon of HqO in water column. layer 1 
r zooHqM w 1 zooptankron partciilale phase fracbon of HgM n wafer cohimn, layer 1 
f ZDO MeHq w 1 zooplankton pariiculaie phase fracbon of MeHq in water colunn. layer t 
f ZDo HqO w 2 zooptankton particulate phasefracbonof HqO in walercokuin. Iayer2 
f zoo Hqll w 2 zooptanktor partculate phase fracbon of Hqtl r water column, layer 2 
f zoo MeHq w 2 zooplankton partculate phasefractionof MeHq in walercokmn. Iayer2 

f phyto HqO w 1 phytoplankton particulate phase fraclion of HqO r water column, layer 1 
f phyto Hall w 1 phyloplanklon particulate phase fraclion of Hqll in water ct^umr, laver 1 
f phyto MeHq w 1 phytoplankton particiiate phase fraction of MeHq r waier column, layer 1 
f phyto HqO w 2 phyloplanklon particulate phase fraclion of HqO r water column, layer 2 
f phvto Hqll w 2 phytoplankton particulate phase fraction of Hqll in water column, lay^ 2 
f phyto MeHq w 2 phyloplanklon particulate phase fraction of MeHq in water column, layer 2 

f orq HqO w ^ orqanic particulate f ^ s e fraction of HqO FI water column, layer 1 
f orq Hqll w I orqanicparticulate [ ^ s e fraction of Hqll in watercolumn, layer 1 
f orq MeHq w 1 orqanic particulate phase fraction of MeHq in water column, layer 1 
f orq HqO w 2 orqanic particulate ptiase fractJon of HqO in water column, layer 2 
f Ofq Hqll w 2 orqanlcparticulate ptiase fraction of Hqll in watercolumn. layer 2 
f orq MeHq w 2 orqanic particulate ptiase fraction of MeHq in water column, layer 2 

000000% 
9 92923% 

39.61797% 
0.00000% 
0.00000% 
000000% 

0 00000% 
79 43383% 
39 61797% 
0.00000% 
0,00000% 
0.00000% 

0 00000% 
4 94622% 
2.46695% 
0,00000% 
53.83330% 
15,90229% 

f a q HqO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hqll aed 
f_sed MeHq sed 

L T,HqD 
L_T,Hqll 
L T.MeHo 

Rale Comlanta 
kw v,HqO 
kw vHqII 
kw v,MeHq 
kw ond 1 
kw OKid 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb ood 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqtl in sediments 
aqueous phase fraction of MeHq in sediments 

particulate pfiase fraction of HqO in sediments 
particulate phase fraction of Hqll PI sediments 
particulate phase fraction of MeHg in sedments 

Total Load. HqO 
Total Load Hgll 
Total Load, MeHq 

waier column volatclizabon kiss rale constant, HqO 
water column volaUlization kiss rate constant, Hqll 
water column volatilization kiss rate constant, MeHg 
water coK^rin ojodation rate constani 
water column ojodation rate constani 
water column reduction rale constant, layer 2 
water column reduction rate constant, layer 2 
water column methylation rate constant, layer 1 
water column methylation rate constani, layer 2 
water column demelhylation rale constant, layer 1 
water column demelhylation rale constant, layer 2 
water column photoreduction rale for layer 1 
water column photoreduction rale for layer 2 
water column met cleavaqe demelhylation rate constani 
benthic oxidation rale constant 
benthic reduction rate constant 
benthic methylalion rale constant 
benthic deme^lation rale constant 
benthic rner cleavage demethylation rale constant 

flftr 

l l^r 

pBTtr 
partr 
psrtr 

(Mrjr 
W V 
V f 
V V 
pB iy 
(WW 
periT 
PBfW 
pervr 
pwyr 
pervr 
pervr 
peryr 
pervr 

100.00000% 
0.00132% 
0.01133% 

0.00000% 
99.99868% 
99,98867% 

3.99E41 
Z17E+01 
TJfSEVn 

3B63B 
DJ» 
D.65 

61D22 
625£0 
246,95 
^ a I M 
O M 
ILOO 
O in 
OJN 
I3JI3 
643 
0.00 
aoo 
0.00 
O.0O 
0.00 
0,00 

\ g P g 

g sed Pp^rllM-") 

abiotic settlinq velocity 
bioiic setllinq velocity 
resuspension velocity 
pnvtoplankton modality rate 
mineralizaliDO rate 
burial rate 

pore wateJ* diffusive volume, HqD 
pore water diffiisive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coefficient, HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefTicient, MeHg 
Sedment Particle Density 
sediment poiosity 
sedment lavei,chai modnq tsnoli 
Vohme of Sedment 

Effective Partition Coefficients for each Hq species and laver 
K eff HqD 1 Effective K for HqO wi layer 1 
K eff Hqll 1 Effective Kfor HqO m layer 2 
K eff MeHa 1 Effective Kfor Hqll in layer 1 
K eff HqD 2 Effective Kfor Hqll in layer 2 
K eff Hqll 2 Effective Kfor l^eHq nlayer 1 
K eff MeHo 2 EftectivB Kfor MaHq n layer 2 

R sw 
R s* 
R sw 
E sw 
E sw 
E sw 
rtn s 
e set 
z s« 
V aed 

TSS 

HqD 
Hqll 
MeHq 
HqO 
Hqll 
MeHq 

TSS+2 

mA-r 
mA-r 
mAr 
per yr 
peryr 
m/yr 

i i i 3 ^ 
mSfyr 

lll2taBE 
iii2taac 
in2/iac 
qiani 

cin3/aTi3 

IIHlfL 
mgA. 

LAo 
Ukg 
LAfl 

4792.628412 
73 

0,003700005 
10.95 
0.01 

0 007620015 

2.t2Et06 
2.12E+05 
2,02E+06 
641E-1D 
641E-1D 
6,11E-10 
2.66E+0q 

0,83 1 ^ 
0,03 

1135143 

7.90 
0J6 

0,(»E+00 
2,33E+06 
6,66EH)5 
D,DOE<-00 
2,67Et06 
3,37E*05 

^ir,, 

{Si ,Pi/, , + 5^,C; , 

Si^„-^S^ 

CL 

- su,.j:U.^ - SLCL.,) ( c j ^ ^ , - q ,_ , ) 

i + ^ ; . . « + S i , TSS 
4- pJ r^ 

Tab: WaterBody C_sed_Hg Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Water Body Mercury Concentrations 
Symbol 
C HgO 1 Aq 
C Hgll 1 Ag 
C MeHg 1 Aq 
C HgO 2 Ag 
C Hgll 2 Ag 
C fUfeHg 2 Ag 
C HgO pore 
C Hgll pore 
C M e H g j r a e 

C HgT 1 filtered 
C HgT 2 filtered 
C HgT Sed Altered 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHq 2 T 
C HgO sed 
C Hglf 1 sed 
C MeHg 1 sed 

C HgD sed, wet 
C Hgll 1 sed,v«t 
C MeHg 1 sed,M«t 
C HgT sed,w«t 

C HgO sed,drvweiglit 

Parameter Equation 

C Hgli 1 sed, drv weight 
C MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
C H g T S e d , dry weigh 

Layer 1 
Layer 2 
Sediments 

Q' 
Oin 
Qout 
Aw 
E 
V 1 
V 2 
z l 
z2 

f ag HgO w 1 
f ag_Hgli w 1 
f ag MeHg w 1 
f ag HgO w 2 
f ag_Hgll w 2 
f ag MeHg w 2 

f DOC HgO w 1 
f DOC HgO w 2 
f OOC Hgll w 1 
f OOC Hgll w 2 
f DOC MeHg w 1 
f DOC MeHg w 2 

|%MeMeHg T/Hg Tj 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rate 
Volumeof Layer 1 Aw'z 1 
Volume of Layer 2 AWz 2 
deptti of first water layer 
deptti of second water layer 

Units 
g/m 3 
g/m3 
g/mS 
g/m3 
gAIi3 
gAIi3 
g/m3 
q/rn3 
g/mS 

q/m3 
g/m3 
gfin3 

g/mS 
g/m3 
'gAli3 
gAIi3 
g/m3 
q/rn3 
g/mS 
gftnS 
g/mS 

WQ 

m m gM] 

g'g 
g/g 
g/g 

gftnS 
gfni3 
g'g 

%MeHg 
5.50% 
1_81% 
0.12% 

nr3M' 
m3/vr 
m3/iT 
m2 

m2/VT 

m3 
m3 
m 
m 

aqueous phase fraction of HgO in water column, laver 1 
aqueous phase fraction of Hgll in water column. a y e r l 

aqueous phase fraction of MeHg in water column, laver 1 
aqueous phase fraction of HgO in water column, lav«r2 
aqueous phase fraction of Hqll in water column. ayer 2 

aqueous phase fraction of MeHg in water column, lav«r2 

DOC complexed ftactton of HgQ in water column layer 1 

DOC complexed fractton of Hgll in water column, layer 1 
DOC complexed fractton of MeHg in water column, layer 1 
DOC complexed fractton of HgO in water coiumr 
DOC complexed fractton of Hgll in water column 

layer 2 

layer 2 

DOC complexed fractton of MeHg in water column, layer 2 

V a U e 

4.37 E-06 

8 38 E-07 
2.20 E-07 

2.95 E-05 

6.52 E-05 
2.99 E-06 

2.95E-D5 

7.77 E-05 
7.79E-07 

5.43E-06 
9.78E-05 

I .OaE-04 

4.37 E-06 

1 63 E-05 

1.20 E-06 
2.95 E-05 

1.63 E-04 

3 56E-06 
2 45E-05 

4.89E+C0 

5.70 E-03 

9.2^-12 
3.B2E-06 
6.B3E-09 
3.B3E-06 

5.44E-11 
1.09E-D5 
1.27E-D8 

2.18E-05 
1.96E-04 
1.09E-05 

%Hgil 
74.48% 
83.13% 
99.88% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 

0 
0 

100.00000% 
0 88548% 
3.06930% 

100 00000% 
6 87088% 
14.10566% 

0.00000% 
4.27053% 
15.22372% 
0 00000% 
33.13706% 
69.96409% 

Cone, inng 'L : ug/g 
4.37 
0.84 
0.22 

29.54 
65.23 
2.99 

29.54 
77.68 
0.78 

5.43 
97.76 
108 00 

4.37 
16.26 
1.20 

29.54 
163.05 
3.56 

24.52 
4,893,169.85 

5,703 43 

0.00 
3.82 
0.01 
3.83 

0.00 
10.86 
0.01 

21.83 
196.14 
10.87 

%HgO 
20.02% 
15.06% 
0.00% 

y.—^=t-TM>Bs+Q,AnM>HA^ '̂-''i-yAcHs,ii-^{-Q.«rQ'-i(^oiii.siy.-k^,„,,i^^^ 

Q' = 
£•.-. A-

0.5.{z,+z,) 
O' B u l K e x c h a n g e f l o w [ L 3 / T l 

Equat ions for To ta l Mercu i y Concenf taBons o f g i v m ^>ec les {i.e., total HgOrso i t ied + dissolved) 

yJ-^=^TM^^Qs..HA''U^-'^}ci^A^w„^ry.^kw^^^^^^^^^ i ' h iqH^ ' \ \ ' ^ H ^ . \ ^ y i if^.? 

A f* 

yf-̂ =A^^U2'y^c:̂ A^w„^ -̂y^^H-̂ ^ ,̂,,,î ^^^^^ /:: 
'-+kA^.}f::L-A 

I;.^=+N..•^•J•c;,,,-^h, •y2-c',.,A-Q'-i''u-y -̂î ^ .̂̂ -y -̂'̂ AT:̂ %,,iA.-'.rf:;'̂ ^^^^ -+k+^)-f::LdA 

d^ZiB = 4'=>S,, ,*!r^]-C'j5^,^-F[-S--*w,,„,^,-F,-Jr^„-F,.-*«,„„, , , -F. .-v,^-/„ ' ;f^,^^4.- e U i • ^ ' ' ^aq.MeHi 

d C " 

• d l 
" - l-^^A'g'HsO + V ^ ' f^iial • fbi'aJlgtl / • •^w -vj-/;: •A...-kb. C+[*''wfJ-Cr+[':^.. •t'J-C^ 

'=|flX,U+kr/;af*,/z+v.,-/;iJ-A|-CS,,,4*4,,/U-C + 7. ^yj-c:^ 

^ i . . ~l-^sw/«ilOHe"'"VsJ •/oilaMeHg+^iS ' /siaJJiHs/ '•^w]'^w -[kb„..-yj-c: AC •A., - i k b . -kb^ 

Q' = 
- ^ n - ^ r 

0 , 5 . ( z , + Z j ) 
E_ = 0.0142 • Z'"^ • 365d /y r wt iere Z is m e a n total dep th (i e., z l + z 2 | 

f r o m Mort imer, cited in Schnoor , 1996, p g . 57 . 

fo r rivers, t h e will t ie di f ferent (see Schnoor ] 

l i fa l r ix A 

C HgO 1 T 

C Hg l l 1 T 

C M e H g 1 T 
C HgO Z T 

C Hg l l 2 T 

C M e H g 2 T 
C HgO s e d 

C Hg l l 1 s e d 

C M e H g 1 s e d 

C HgO 1 T 

1 
-1 ,90E+08 

1,12E+0B 

0 OOE+00 
3,01SE-fOE 

a OOOE+00 

•OQOE+OQ 
0OOE+00 

Q.00E+OO 

O.OOE+OO 

C Hg l l 1 T 

2 
4 ,54E+07 

-S,29E+07 

6,31 E-02 
O.OOOE+OO 

1,408 E+07 

O.OOOE+OO 
0OOE+00 

O.OO E+OO 

O.OOE+OO 

C f ^ H g 1 T 
3 

Z,3SE-f06 
4.02E-02 

-9,7eE-H)G 
O.OOOE+00 

O.OOOE+OO 

3,773 E+OS 
O.OOE+00 

O.OOE+00 

O.OOE+00 

C HgO 2 T 

4 
3,02E'H16 

O.OOE+OO 

O.OOE+00 
-2.31 E+07 

1,99E+07 

O.OOE+00 
Z,1ZE+05 

O.OOE+00 

O.OOE+00 

C Hg l l 2 T 

5 
0 OOE+00 

3.02E+OE 

0 OOE+00 
4.0GE+06 

-1,34E+08 

6,43E-01 
0 OOE+00 

0 OOE+00 

O.OOE+00 

C IVIeHg 2 T 

6 
0 OOE+00 

• OOE+00 

3,02 E+06 
2 ,43E+05 

6.43 E-01 

-8,19E+0e 
O.OOE+00 

O.OOE+OO 

4.93 E+OG 

: HgO 1 sei 

7 
0 OOE+00 

0 OOE+00 

0 OOE+OO 
2,S5E+0S 

0 DOE+OO 

0 OOE+00 
-2 ,55E+05 

I.OOE+OO 

0 OOE+00 

C Hg l l 1 s e d 

8 
0 OOE+OO 

0 OOE+00 

0 OOE+OO 
0 OOE+00 

4,29 E+03 

• O O E + 0 0 
• O O E + 0 0 

1,00 E+OO 

1,45 E+OO 

C M e H g 1 s e d 

9 
O.OOE+OO 

O.OOE+00 

O.OOE+00 
O.OOE+00 

O.OOE+OO 

4,31 E+oa 
O.OOE+00 

1,OOE+OO 

-4.31 E+03 

Ma t r i x 

b 
-3.g9E-01 

-4 ,13E+01 

-9.97 E-01 
0 OOE+00 

0 DOE+00 

0 OOE+00 
0 OOE+00 

4 .90E+00 

0 OOE+00 

G HgO 1 T 

C Hg l l 1 T 

C MeHg 1 T 
C HgO 2 T 

C Hg l l 2 T 

C MeHg 2 T 
C HgO s e d 

C Hg l l 1 s e d 

C MeHg 1 s e d 

S o l u t i o n 

Ma t r i x 
4 371 E-06 

1 626E-05 

1.202E-06 
2 .954E-05 

1.630E-04 

3 .556E-06 
2 452E-05 

4.893 E+OO 

5.703E-03 

Inveited Matrix 

-9,2SE-09 

-1,66 E-08 

-9,27 E-17 
-1,5G9E-09 

-1,979 E-09 

7 .949E-17 
-1,30 E-09 

1,30E-09 

5.27E-13 

-6,71 E-09 

-2,30 E-08 

-3,53 E-18 
-1,448 E-09 

-3,165 E-09 

-4 ,998E-16 
-1,20 E-09 

1.20 E-09 

-1.69 E-13 

-3.41 E-a9 

-5,80E-09 

-1,59E-07 
•1 .353E.09 

5,934 E-09 

•1.842E-07 
-1.12E-09 

2,10E-04 

-2 .10E-a4 

-1,39 E-09 

-2,31 E-09 

7,27E-15 
-4,51 E-08 

-7,00 E-09 

2,3GE-14 
-3,74E-08 

3.74 E-oe 

3.95E-11 

-1 ,94E-10 

-7,17E-10 

-4,95E-16 
-1,40E-09 

-7,77 E-09 

-1,59E-15 
-1,1SE-09 

1,17E-09 

-1.42E-12 

-2,97E-09 

-4,49E-09 

-1,47E-07 
-2,51 E-09 

1,68 E-08 

-4,76E-07 
-2,03E-09 

5,44E-04 

-5 ,44E-04 

-1,38 E-09 

-2,79 E-09 

G.42E-13 
-4,51 E-08 

-8,37 E-09 

2.72 E-12 
-3,98 E-08 

3.95 E-OG 

4.44E-a9 

8,34E-07 

3,08 E-08 

2,13E-07 
8,02 E-08 

3,33 E-05 

8,88 E-07 
4,99 E-08 

9,99 E-01 

1.12E-a3 

-2,77E-09 

-3,78E-09 

-1,47E-07 
-1,11 E-09 

2,43 E-08 

-4,76E-07 
-9,20E-10 

7,75 E-04 

-7 ,75E-04 

X=ti/A 

4.4E-06 

1.6E-05 

1.2E-06 
3E-05 

0 00016 

3.6E-06 
2.5E-05 

4 .89317 

0.0057 

T a r g e t C s e d , w e l 4 .898897797 g/g 

Tab: Target C s e d H g Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

f_abio_HgO_w_1 
r abio Hgll w 1 
r abio MeHg w 1 
f_abio_HgO_w_2 
r abio Hgll w 2 
f abio MeHg w 2 

f zoo HgO w 1 
f zoo Hgil w 1 
f_zoo_fi/leHg_w_ 1 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_fuleHg_w_2 

f phyto HgO w 1 
f_phyto_Hgll_w_1 
f phyto MeHg w 1 
f phyto HgO w 2 
f_phyio_Hgll_w_2 
f phyto MeHg w 2 

f o r g H g O w l 
f org Hgll w 1 
f org MeHg w 1 
f_org_HgD_w_2 
f org HgU w 2 
f org MeHg w 2 

f aq HgO sed 
f a q Hglt sed 
f ag MeHg sed 

f s ed HgO sed 
f sed Hgll sed 
f sed MeHg sed 

L T,HgD 
L T,Hgll 
L_T,lirtBHg 

Rate Constants 
l<w y.HgO 
l(w y,Hgll 
l<w y,MeHg 
l<w_oxid_1 
l(w owd 2 
^M red 1 
l(w_red_2 
l<w meffi 1 
l(w meth 2 
l(w demeth 1 
l(w demeth 2 
l<w pholodegrad 1 
l<wphotodegfad_2 
l(w mer 
Mn oxid 
kt i red 
KO methy 
Mn demeth 
Ml mer 

abiotic particulate phase fraction of HgD in water column, layer 1 
abioiic particulate phase fractton of Hgll in water column, layer 1 
abiotic particulate phase fractton of MeHg in water column, layer 1 
abiotic particulate phase fractton of HgO in water column, layer 2 
abiotic particuiate phase fractton of Hgll in water column, layer 2 
abiotic particutate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water coiumn, layer 1 
zooplanklon particulate phase fraction of Hgtl in water column, lav«r 1 
zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton paiCculate phase fraction of HgO in water column, lav«r2 
zooplankton patflculate phase fraction of Hgtl in water column, layer 2 
zooplankton patflculate phase fraction of MeHg in water column, layer 2 

phylopiantiton particutate phase fraction of HgO in water column, layer 1 
phyloplantiton particulate phase fraction of Hgll in water column, layer 1 
phytoplanttfon particulate phase fracflon of MeHg in water column, layer 1 
phytoplant^ton particulate phase fraction of HgD in water column, layer 2 
phytoplant^ton particulate phase fracflon of Hgh in water column, layer 2 
phyloplantiipn particulate phase fracflon of fjfeHg in water column, layer 2 

organic particuiate phase fraction of HgD in water column, layer 1 
organic particulate phase fractton ot Hgll in water column, layer 1 
organic particulate phase fractton of MeHg in water column, layer 1 
organic particulate phase fractton of HgO tn water column, layer 2 
orqanic partiojiate phase ftactton of Hgll in water column, layer 2 
organic particulate phase ftacUon of MeHg in water column, laver 2 

agueous phase fraction of HgO in sediments 
aqueous phase fraction of Hqtl in sediments 
aqueous phase fraction of MeHg in sediments 

particutate phase fracflon of HgD in sediments 
particulate phase flacflon of Hglt in sediments 
particulate phase fracflon of MeHq in sediments 

Total Load, HgD 
Total Load, Hgll 
Tolal Load, fJleHg 

water column voiatiiizatton loss rate c 
water column voJatttizatton loss rate c 
water column voiatiiizatton loss rate c 
water column oxklation rate constant 
water column oxklation rate constant 
water column reduction rate constant 
water column reduction rate constant 
water column methylaflon rate constf 
water column methylaflon rate constf 
water column demettiytation rale con 
water column demettiyiation rale con 
water column photoreductton ralef<a 
water column photoreductton ralef<a 
water column met cleavage demettiv 
benttiic oxidafion rate constant 
benttiic reducflon rate constant 
benthic meffiylatton rate constant 
benttiic demethytaflon rate constant 
benttiic me/" cleavage demethytaflon 

ONt 
g/w 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryi 
peryi 
peryi 
per\T 
periT 
peryi 
peryr 
peryr 
per\T 
peryr 
peryr 

0.00000% 
0.53471% 
0.00410% 
0.00000% 
6.15876% 
D 02796% 

0 . 0 0 0 0 0 % 
9 . 9 2 9 2 3 % 
3 9 . 6 1 7 9 7 % 
0 0 0 0 0 0 % 

D 0D00D% 
D ODOOD% 

0 0 0 0 0 0 % 
7 9 . 4 3 3 8 3 % 
3 9 . 6 1 7 9 7 % 
0 . 0 0 0 0 0 % 
0 . 0 0 0 0 0 % 
0 . 0 0 0 0 0 % 

D 00000% 
4.94622% 
2.46695% 
0.00000% 
53.83330% 
15.90229% 

100 00000% 
0 00132% 
0 01133% 

3.99 E-01 
2.17E+01 
7.43E-01 

388.36 
ODO 
0 65 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13.03 
6 43 
0.00 
OW 

ono 
0.00 
0.00 
0.00 

K y l ^ 

' - d . y 

g H g ' 

g sed 
P p . raa.(l-^i«i) gsed 

cm' sed 

~ g H g ' 

m' bulk 

' m' " 

n i bulk m J 

v s A 
v SB 
v rs 
t<_mort 
v mm 
v tiur 

R sw HgO 
R sw Hglt 
R sw MeHg 
E sw HgO 
E sw Hglt 
E_sw_MeHg 
iho s 
0_sed 
zsed 
V sed 

TSS_1 
TSS+2 

abiotic seUling velocity 
bkittc setUing velocity 
resuspension veiecity 
phytoplantrton mortality rate 
mineral izatton rate 
Burial rate 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgll 
pore water diffusive volume, MeHg 
pore water diffusion coefficient, HgD 
pore water diffusion coefflcient, Hgll 
pore water diffusion coefflcient, MeH< 
Sediment Partfcle Density 
sediment porosity 
sediment layer,char mcong iengtti 
Volume of Sediment Aw*z sed 

m / ^ 
m/yr 
t t i lv 

perjr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.00370D005 
10.95 
0.01 

0.007620015 

2.12E+05 
2.12E+05 
2.02E+O5 
641 E-10 
6.41 E-10 
6.11E-10 

2 65 
0.83 
0 03 

11351.43 

7 90 
0 56 

Effecttve F>aiOtien CoefTicients for each Hg species and layer 
K eff_HqO_1 
K eff Hqll 1 
K eff MeHg 1 
K eff HgO 2 
K eff HgU 2 
K eff MeHg 2 

Effective KforHgO in layer 1 
Effective KforHgll in layer 1 
Effective Kfor MeHg in layer 1 
Effective Kfor HqO in Iayer2 
Effective KforHgll in layer2 
Effective Kfor MeHg in layer 2 

L/kg 
Ukg 
Ukg 
U l ^ 
Ukg 
UKg 

O.OOE+00 
2.33E+06 
5.66E+05 
O.OOE+OO 
2.67E+06 
3.37E+D5 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I , i ^ R W , i ~ ^ ^ R R , i ~^ ^ R U J ~^ ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

h i and Dry Depos i t i on 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C • P 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 

^^H^^l 0.15 

^ ^ i ^ ^ 
9.34 

0.1578 

0 

0.15 

, User 
1 User 

User 

1 User 
User 
User 

g 
1.5% wet 

Tab: Hg Loading Page 1 of 3 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^W.i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D welA • A.U • Ru.t 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 

C.C c 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 

file:///ydrvj


RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.62 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 
0.67 
0.00 

Tab: Hg Loading Page 3 of 3 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L Diff.HgD Gaseous Diffusion Loaflmg, HgO 
LDiff.Hgll Gaseous Diffusion Loaflmg, Hgll 
LDiff.MeHg Gaseous Diffusion Loafling, MeHg 

C a,HgD 
C a.Hgll 
C a,MeHg 

Symbol 
K V.HgO.T 
K v.Hgll.T 
K V.MeHg.T 
Theta 
H.HqO 
H.Hgll 
H.l^eHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentratior of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO. adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHg, aflj for T 
T correction factor 
Henry's Law Constant. HqO 
Henry's Law Constant. Hgtt 
Henry's Law Constant. MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of the watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_y.HgO overall transfer rate, HgO 
Kv.Hgl l overall transfer rate, Hgtl 
K V.MeHq overall transfer rate. MeHg 
KL.HgO liguld phase transfet coefficienl.HgO 
KL.Hgl l liquid phase transfet coefficient. Hgtt 
K L.MeHg liguid phase transfet coefficient.MeHg 
K G , HgO gas phase transfer coefficient. HgO 
K G . Hgll gas phase transfer coefficient. Hgtt 
K G. MeHg gas phase transfet coefficient. MeHg 

Equatio ti 

Equation 

Units 
g"/f 
•Vyf 
g'yf 

ug/ni3 
ug/mO 
ug/ni3 

Units 
m/yr 
m/yr 
m/yr 

_ atm-m3/mote 
atm-m3/mote 
atm-m3/mole 

atth-m3/mole-K 
Kelvin 

Value 
3 99E-D1 
6.73 E-01 
6.15E-04 

1.6DE-03 
3.0DE-06 
3.0DE-09 

Value 
1.89E+D2 
1 69E-D2 
1.03E+D1 

1026 
7 1DE-D3 
7 1DE-10 
4 7DE-07 
8.21 E-05 

302.54 

m/yr 
m/yt 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yt 
m/yi 

1.89E+02 
1 7DE-D2 
1.D3E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason. R.P.. W.F. Fitzgerald, F.M M fvtoret. 1994. The tiiogeochemical cycling of elemental mercuiy: Anthropogenic Influences Geochimica et Cosmochiniica AcL 58(151: 3191-191 £ 
states that the atmosphere has an aveiage concentration of 1 6 ng/m3 = 0.D01B ug/m3 
and that 98% of this ts HgO 

Tab: Gas Diff Loading Page 1 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Liquid tt^tisfer coefficient, K_L,i 
Symbol 
K L.HgO 
K_L.Hgll 
K_L.MeHg 
Sc W.HgO 
Sc_w.Hgil 
Scw.MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficienl.HgO 
liguid phase transfer coefficient. Hgl I 
liguid phase transfer coefficieni.MeHg 
Schmidt nuthOer for water. HgO 
Schmidt numBer for water. Hgtl 
Schmidt numtier for water. MeHg 
Temperature of reference water (T=20| 
viscosity of water 

Equatio ti 
m/yr 
m/yr 
m/yt 

_ 
_ 
-C 

g/cm-s 

1.89E+02 
1.89E+D2 
1.83E+02 
2.9aE+03 
2.98E+03 
3.12E+D3 

2D 
0.019049 

^..="•15^1 [ ^ K r (3.15:̂ 100 
Calculated for T = 20 C (293.15 K) 

5b... , = k'> 

' ' Pw-D^,,-

J= 998.333 4-8.155(7;,-20)-f 0.00585(7;-20): 

Gas transfer coefficient, K_G,i 
Symbol Parameter 
K G , HgO gas phase transfer coefficient. HgO 
K G. Hgll gas phase transfer coefficient Hgil 
K G . MeHg gas phase transfer coefficient. MeHg 
Sca.HgO S<^midt number for air. HgO 
Sc a.Hgll Schmidt numtier for ait. Hgll 
Sca.MeHg S<^midt numtier for air. MeHg 

Parameters usefl in calculations of transfer coefficients 
u shear velocity 
Cfl flrag coefficient 
W wind velocity, ID m alxivewatersurface 
pa flensity of ait 
pw flensity of water 
k von Karman's constant 
i2 VISCOUS sublayer thickness 
va flynamic visco&ty of air 
Ta air temperature 

Equation 

u=sgrt(Cd)-W 

m/yr 
m/yr 
m/yi 

-
— 
— 

m/s 

-m/s 
g/an3 
g/cm3 

cm2/sec 
C 

5.94E-t-05 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+00 

D. 198997 
O.OD 11 

6 
1.2DE-D3 

D.99824 

0.4 

4 

D. 14991 

19.9 

Ca lcu la ted for T = 2 0 C (293.15 K) 

flensity 1.204 t(:g/m3 a l 2 0 C |if w e w a n f I o change wt lh T w e l l need fo rmu la ] 

, =(l.32-l-0.009»r„)il0-' 

Tab: Gas Diff Loading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

alphas 
layer 1 logK layer 2 Sediment 

Hg^" 
HgCl2 

Hg(0H)2 

Hg(S04)2 
HgS 

CI" 

so/-
ŝ -
OH" 

pH 

~ 
13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

-

Concentrations 

CI" 
S04^-

ŝ -

Molecular 

CI" 
S04^-

ŝ -

mg/L 
mg/L 

mg/L 

Weights 

amu 
amu 

amu 

7.94E-09 
9.02E-06 
1 .OOE+00 
9.05E-15 
2.48E-75 

layer 1 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

7.94E-09 
9.02E-Q6 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

7.94E-09 
9.02E-06 
1 OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Great Blue Heron 

July 6, 2012 

[^^^1 = «cC,,,^++ 

1 
^ 0 - h'. 

r 1-

^ 2 ~ ^Hg{OH), 

^ ^ H g { O H ) , 

OR-
2 

a, 

' ^ 3 = ^ I ^ S O A ^ ^ 4 P-O 

^ 4 ~ ^ I ^ S s'- X Q 

OR- ^ ^Hgsq SO^-' + ^ H , S 's'-] 

Assumption 
CI = Total Chloride 
S04^" = Total Sulfate 

ŝ - = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgii_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hg ll_w_1 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I i_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgl! in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100.00000% 
100.00000% 

0.88548% 
6.87088% 
3.06930% 

14.10566% 

0.00000% 
0.00000% 
4.27053% 

33.13706% 
15.22372% 
69.96409% 

0.00000% 
0.00000% 
0.53471% 
6.15876% 
0.00410% 
0.02796% 

0.00000% 
0.00000% 
9.92923% 
0.00000% 

39.61797% 
0.00000% 

0.00000% 
0.00000% 

79.43383% 
0.00000% 

39.61797% 
0.00000% 

0.00000% 
0.00000% 
4.94622% 

53.83330% 
2.46695% 

15.90229% 

100.00000% 
0.00132% 
0.01133% 

0.00000% 
99.99868% 
99.98867% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.08 
0.12 
0.31 
0.44 

52,833.08 
2,743.46 

16 
16 

J aa.i 1^,1 

I T I U \-ri.g/^j^ "^abio ~^bio_zoai "^biazoo^ ^bio_ phyla '^biaphylo^ ^biodeatji ^l>la,dead~ ̂ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"̂  ^ 4-ir V 
i r i u \JS.^j,i^ ' '^abio"^^bio_zoqi ' '^biqzoo'^ ^bio_phytii ' '^biqpfiyto'^ ^ b i o j e a d i ' '^biqdead'^ ̂ DOQ ' "^DOQ 

— fT"^ c 1 n-o ^ " j 
~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-^"^ ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U Y^abi^' '^abio"^^bio_zoqi' '^biQzoo'^ ^bio_pl>ytd' '^biqphyto'^ ^bio_deadi' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a b i o , i ' "^abioj ' ^ ^ "*"-'^ZJ/O dendj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 

Tab: Equilibrium Partitioning Page 1 of 2 
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Symbol 

K_aq_abio_HgO 
K_aci_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_MeHg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
K_aq_org_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Units 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310.000 

assumed to be 0.25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Solids Balance 

Sbio_phyto,1 
Sbio_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameiers for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
l<_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Theta sed 

g/m3 
5 

2-5 
0 
0 

8 41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 
5.56E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Water Body m2 
Surface Area of Catchment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiotic solids in water inflow g/m3 
Phytoplankton biotic solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velociiy nVday 
resuspension velocity, abtotic nVday 
resuspension velocity,dead btotic nVday 
phytoplankton mortality rate m layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nvyr 
phytopiankton mortality rate peryr 
Depth of sedJment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

7.90 
0.50 

mg/L 
mg/L 

tvlatrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
•I.82E+09 

0 
0 
0 
0 

S abio,2 
2 

3.02E-t-06 
-1.82E+09 

0 
0 

1.81E-t-09 
0 

S bio dead.i 
3 

0 
0 

2.81E-^07 
3.D6E+07 

0 
0 

S bio dead,2 
4 

0 
0 

3.02E+De 
-3.06E+07 

0 
2.76E+07 

S abio.sed 
5 

0 
1400.01159 

0 
0 

-4.28E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E+08 

0 
1.01 E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
8.41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-B.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-D4 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-04 

x=b/A 

0.084069 
0.12479 

0.311342 
0.4367 

52833.08 
2743.463 

-SE 

Value 
3.78E+05 
6.48E+05 
3.47E+06 
3 47E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0.83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

0.485598171 

0.1 
2.335096212 

378381 
3017618.85 
183741.1216 

37838.1 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

L^ = S ,^ 'A[kg/w ' /yr 

5 ^ = 1 . 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 . 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 
"^610,2 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Countiy Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • s : ^ o . - v ^ • A . • sz^oa + ^rs • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity ts a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBA,--S, bio_ dsail 

A c^^^ ,, J/ Qsed J c^sed 
~ Vi • Av • "^Sjo dead~^mm'ysed ' ' ^b io dead~yb ' \ ' ' "^bio . 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. Default 200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 

Tab: Solids Balance Page 2 of 2 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Water column Abiotic Methylation of Hgll => MeHg 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
L9P_HglLw_1 
Laq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k meth 2 

Parameter Equation Units Value Notes 
abiotic methylation in iayer 1 per day 1.16364E-07 1 
abiotic* methylation in iayer2 per day 1.16364E-06 1 
abiotic methylation in iayer 1 per yr 4.24727E-05 
abiotic* methylation in iayer2 peryr 0.000424727 
aqueous phase fraction of Hgll in water coiumn, iayer 1 0.00885 3 
aqueous phase fraction of Hgll in water coiumn, iayer 2 0.06871 
DOC compiexed fraction of Hgll in water column, layer 1 0.04271 
DOC compiexed fraction of Hgil in water column, layer 2 0.33137 
abiotic methylation in iayer 1 peryr 3.76E-07 
abiotic* methylation in iayer 2 per yr 1.70E-05 if anoxic: 

K .,. — / t . * f 
J I HgU 

k^ = /c„ 'U, i & i 
.fDOC 

Notes 
1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This Is a mid-range vaiue in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Coiumn table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methyiation was suppressed by coior and particulates suggesting that 

only aqueous dissolved (non-DOC compiexed) Hgll is the oniy reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are muitipiied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypoiimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

Ipediment Biotic Methylation of Hgll => MeHj 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Vaiue 
3.49091 E-07 
0.000127418 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hinteimann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Avaiiability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgil as 0.012 - 0.016/d, whiie old mercury is 0.001/day 

^ a t e r column Demethylation of MeHg => Hgj 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 

L3CLHgii_w_i 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 

k demeth 2 

Equation Parameter 
biotic demethyiation in layer 1 
biotic demethyiation in layer 2 
biotic demethyiation in layer 1 

biotic demethyiation in layer 2 
aqueous phase fraction of Hgll in water coiumn, iayer 1 
aqueous phase fraction of Hgll in water coiumn, iayer 2 
DOC compiexed fraction of Hgll in water column, layer 1 
DOC compiexed fraction of Hgll in water column, layer 2 
biotic demethyiation in layer 1 

biotic demethyiation in layer 2 

Units 
per day 
per day 
peryr 

peryr 

1 
2 
peryr 

peryr 

Vaiue 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
8.85E-03 
6.87E-02 
4.27E-02 
3.31 E-01 
2.19E-07 

1.70E-05 

Notes 
1 

k = k datieth .base 

Notes 
1 From Matiiainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journai of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particuiates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by coior and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgli is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter 
biotic demethylation in sediments 
biotic demethylation in sediments 

Equation Units 
per day 
peryr 

Value 
6.98182E-07 
0.000254836 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethyiation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, iayer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratioof Hg(0H)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
— 
~ 

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degradation (MeHg -> HgOl 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
3.57E-02 
1.76E-02 
1.30E+01 
6.43E+00 

Notes 
1 From Sellers, P., CA. Kelly, J.W. 

From Fig. 2a. k=0.0022"PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR 

Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

PAR = E/m2-day 
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Photo-Redu^tJjuxiHgll 
k_photo_vis, study 
k_photo_U V-B. study 
k_photoreduct_base_vis 
k_photored uct_base_vis 

-> HgO] 
rate for vis = 21 W/m2 
rate for UV-B = 0.4 W/m2 
base photoreduction rate constant, vis 
base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

1 1 
1 1.2 

calculated for comparison to input 

July 6, 2012 

k = /t * F 
pfioloied _ i pholoi&l base 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0.10 
28.25 
0.54 
0.26 
0.11 
0.00 
0.65 
0.26 

236.00 
96.45 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 perhr. For vis only, k = 1.0 +/-0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. tn LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

f hoto-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
ratefor UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over tayer 2 
Avg rate over layer 1 
Avg rate over tayer 2 

perhr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 

58.85 
1.44 
1.67 
1.44 

610.22 
525.60 

1 fromLaLonde, J.D.,M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
In freshwater, k = 0.25 +/- 0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k photo _base = 
0.25hr -1 

lASuE mAs 
k _ photo _ oxid =k _ photo _ base • UVB 
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U n h t I n t e n s i t y 
Symbol 
z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 
ri UV-B extinction coefficient (layer 
T] UV-B extinction coefficient (layer 
E_avg_1 
E_avg_2 
UV_avg_1 
UV_avg_2 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weathi 
Surface UV-B Intensity 
Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 
Avg Light over depth of layer 1 
Avg Light over depth of layer 2 
Avg UV over depth of layer 1 
Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 
76.66 
76.66 
17.84 

8.81 E+OO 
3.94E-03 
1.30E-18 

Pen?e3ucnor^Hg?n^ngIIjn'nofo-Keauctior^Iu^BioTi^?e3ucTiorr 
Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

236.00 
96.45 

246.95 
107.40 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

Notes 

t = E^e ' ax = 
Xj - X, ^̂  x , - x^ k 

i T •\-'i A-1 

e ' ' - e ' ^ 

E 
X-, X| 

• J -^0 , ( /F* 
-^UV-BX J ^ _ dx = 

1 E, ,UV-B n ^uv-B î _ p Vuv-a'̂ i 

il^,_,= 0.4415^ (DOC) 86 UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
citing Scully, NM, Lean, DRS. Arch. Hydrobiol. Belh. 1994. 43,135. 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Great Blue Heron 

July 6, 2012 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM dov/n to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (EBO) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell HB of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/20071 

July 6, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious ^ _ 
Percent Wetland ^ H 
Percent Riparian ^ H 
%with Known Contaminated Soil ^ H 
Percent Upland ^ B 

Lake Area ^ B 
Epilimnion Depth ^ H 
Hypolimnion Depth ^ H 
Anoxic Hypolimnion ^ H 
Hydraulic Residence Time ^ H 
Inflow ^ H 
Outflow ^ B 

Water pH ^ 1 
Epilimnion Water Temp ^ H 
Hypolimnion Water Temp ^ H 
Air Temp ^ H 
Annual Precipitation ^ H • 
DOC Epilimnion ^ ^ L 
DOC Hypolimnion ^ ^ M 
Color (as PtCo) ^ B 
Trophic Status 

Inflow Mercury Concentrations 

H g O H 
H g i i H 

M e H g ™ ^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweight 

Value 
East " ^ ^ 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% ^ ^ 

378,381 " ^ ^ 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 ^ ^ 

7.15 ^ ^ 
29.39 
29.39 
19.9 

105.2 

16 
16 
0 ^ ^ 

Eutrophic 

5.64E-06 
7.33E-08 

^ H 

Known Mercury in Contaminated Soils 

Cs,HgO " ^ ^ ^ ^ ^ " 
Cs,Hgll 

Cs.MeHg 

1.129080624 
4.13E-03 ^ ^ 

Units 

m2 

-

m2 
m 
m 

yr 

m3/yr 

„ 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m 3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd DOC 
Hgll 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHq Unfiltei 
HqT Unfiltere 

5.64 
0.07332 

7 

7,182,936 
15,887 

17,941,378 
2,581,565 

301,427 
310,000 

PCT ERROR 
-23.71 
-22.10 
-49.61 
237.77 

35.58437977 
83.29934922 

Epilimnion HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

Hypolimnion HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

^ ^ ^ ^ ^ B H g O 

^ ^ ^ ^ ^ H n g i i 
MeHg Unfiltered 
HgT Unfiltered 

I ^ ^ ^ ^ ^ ^ ^ H Sediment 
y ^ ^ ^ ^ ^ ^ ^ B HgO porewater 

Hgll porewater 
^ ^ ^ ^ ^ ^ ^ ^ ^ M e H g porewater 
^ ^ ^ ^ ^ ^ ^ ^ | H g T porewater 
CLEANUP 
18.18 iHgO bulk, dry 

Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Fish Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

15.61 
2.97 
1.01 

19.59 

15.61 
57.70 
5.52 

78.82 

110.40 
243.91 
14.72 

369.04 

110.40 
609.66 
17.52 

737.58 

110.40 
290.64 

3.88 
404.93 

0.00 
40.64 

0.06314 
40.70 

0.92 
2.01 

2.16 
Pied-bill Grebe 

18.18 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.77 
15.26 

2.78 
266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-15.61 
-2.97 
-0.24 
-4.33 

-15.61 
-57.70 
-2.74 

187.41 

-110.40 
-243.91 
-14.72 
-369.04 

-110.40 
-609.66 
-17.52 
-737.58 

-110.40 
-290.64 

-3.88 
^04.93 

0.00 
-40.64 
-0.06 
0.00 

-0.92 
-2.01 

Relative 
Error 

-100 
-100 

-23.71046 
-22.10485 

-100 
-100 

-49.61463 
237.76746 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-89.57908 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.10 
0.04 
0.61 

0.47 
1.87 
0.23 
2.56 

1.42 
3.06 
0.33 
4.81 

1.42 
7.64 
0.40 
9.46 

1.42 
3.58 
0.08 
5.08 

0.00 
0.27 
0.00 

0.502 

0.038 
0.082 

0.09 
Pied-bill Grebe 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

7.13 
1.36 
0.47 
8.96 

7.13 
26.41 
2.55 
36.09 

49.34 
108.96 
6.66 

164.97 

49.34 
272.35 

7.92 
329.62 

49.342 
129.800 

1.750 
180.893 

0.00 
18.15 
0.03 
18.18 

0.43 
0.93 

1.00 
Pied-bill Grebe 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Mettiylation 

Demettiyiation 

Biotic Reduction 
Ptioto-Degradation (MeHg - > HgO) 
Ptioto-Reduction (Hgll ~> HgO) Visible Ligtit 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO - > Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

IHuman and Wildlife Exposure Risk Results 

July 6, 2012 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.60E-07 
1.60E-06 
4.80E-07 
1.60E-08 
1.60E-07 
9.60E-07 

0.03 
0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.60E-04 
^ ^ ^ ^ ^ ^ H 

^^^^^1 ^^^^^1 ^^^^^1 ^^^^^1 1 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day , 
per day 1 

6,250 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Little &rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

^ U ^ 6.5̂  
0.00 
0.00 
0.00 
2.16 
0.00 

0.00 
0.00 
0.00 
0.09 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

—^:!L^M 
0.00 
0.00 
0.00 
1.00 
0.00 

^mPH 
0.00 
0.00 
0.00 
0.00 

^ 0.00 

X 

HI 
2.16 
0.09 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

40.70 
0.50 

19.384 
-1.207 
18.177 

for HI = 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river ora well-mixed lake, enter 0.1 
3 Type 'YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going io the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

SedHgT vs HI of Most Sensitive Indictor 

y = a.m'Mx - (i.tHie 

Absolute Error = Obseived - Predicted 

Observed - Predicted , „ „_. 
Relative EiTor = •100% 

Obseived 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Contaminated Uncontaminated ^ 
Scenano ^__,, , ^_ _„ ^ Target 

Water Concentration [MeHg] 

Biota 

Trophic Levef 1: Phytopiankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
I 1.01 

Sediment 
0.04 0.467 

0.19 
0.17 
0.18 
0.92 
2.01 
1.09 
0.19 
0.18 

0.01 
0.01 
0.01 
0.04 
0.08 
0.04 
0.01 
0.01 

0.09 
0.08 
0.08 
0.43 
0.93 
0.50 
0.09 
0.08 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Total Dose = J^ %Diet̂ ^^ ,̂̂ ĵ̂  • Potential Dose, + {drinking rate • [Hg]^^^) HQ = 

Tolal Dose 

TRV or R/D 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ ^ . , ^,_„ 
weight] ^^^ "^^^ weight/d] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _. , Percent of 

Percent of Diet Percent of Diet Diet from n' t f 
from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : , ° ' ' , , 

Level 3 : 
and Plants Insects Crayfish or ^. , 

Z Ftsh 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
„ . , Percent of 
Diet from „ . . , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^. , sources 
Fish 

-

0% 0% 

10% 0% 

0% 100% 

0% 100% 

0% 100% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

39 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

85 

0 

0 

D 

0 

41 

0 

11 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

3 

0 

0 

0 

15 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

69 

0 

0 

0 

74 

0 

0 

3 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

20 

0 

0 

0 

0 

0 

0 

15 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

85 

91 

0 

0 

0 

130 

0 

50 

19 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

56M 

HQ (Total 
Dose / TRV) 

1.13 

1.22 

0.00 

0.00 

0.00 

2.16 

0.00 

0.84 

0.00 

RflD 1 
0.02 

0.02 

0.02 

0.02 

0.02 

Nichols, J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Joumal of Toxicology and Environmental Health, Part B. 2:325-255. 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 (.74 Ud) and 11-19 (0.97 Ud}. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that ail the fish ingested of this type are exposed to the contamination and are of trophic 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

level 4. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67 E+05 

1.80E+05 

9.14E+05 

1.99E+06 

1.08E+06 

^ 1 . 8 7 E + 0 5 

• I . 7 4 E + 0 5 

75th 

9.20E+06 

95th 

1.40E+07 

B A F -

ug 

As 
ug 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.007 

0.003 

0.004 

0.002 

0.019 

0.003 

0.005 

0.003 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.59 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

3.46 

0.00 

0.00 

0.00 

0.00 

1.66 

0.00 

0.47 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.11 

0.00 

0.00 

0.00 

0.60 

0.00 

0.00 

0.04 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.80 

0.00 

0.00 

0.00 

3.03 

0.00 

0.00 

0.10 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

0.81 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.63 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

3 

4 

0 

0 

0 

5 

0 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

HQ (Total 
Dose / TRV) 

-

0.05 

0.05 

0.00 

0.00 

0.00 

0.09 

0.00 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.075 

0.039 

0.047 

0.021 

0.220 

0.034 

0.053 

0.031 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

18.03 

0.00 

Potential 
Dose from 

Trophic 
Level 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 

39.19 

0.00 

0.00 

0.00 

0.00 

18.85 

0.00 

5.31 

0.00 

Potential ^ . . . . _ . . . . 
Potential Potential 

Dose from r-> x r-. ^ 
^ , . Dose from Dose from 
Trophic T .• T u-
Level 2- ^'^^P^^^ Trophic 
„ „ Level 3 Level 4 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

0.00 0.00 

1.25 31.70 

0.00 0.00 

0.00 0.00 

0.00 0.00 

6.77 34.38 

0.00 0.00 

0.00 0.00 

0.47 1.16 

ug Hg/kg 
wet 

weight/d 

0.00 

9.20 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.12 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

39 

42 

0 

0 

0 

60 

0 

23 

9 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

sm 

HQ (Total 
Dose / TRV) 

~ 

0.52 

0.56 

0.00 

0.00 

0.00 

1.00 

0.00 

0.39 

0.00 

RfD 1 
0.008 

0.010 

0.009 

0.009 

0.009 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
£ 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

pH1 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 
4.86E-01 
l.OOE-01 
1.84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^^^^^H ^^^^^H 10 
7.76 

^^^^^B 
1 7.15 

7.15 
7.15 

1 

i 

• 
1 

• 
1 
1 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 
0 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter Equation 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_R0,Hg]l soil runoff rate constant, Hgll 
ks_R0,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soii concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpen/ious, MeH( Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
~ 
„ 

— 
-
_ 
— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% 1 
13% 1 
16% 1 
16% 

13,598 
345,118 M 
86,118 1 
101,010 I 
101,658 J 

0.1 
0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(D0C) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

-
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 
29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arct). Hydrobiol. Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 

Tab: Parameters Page 3 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

^ 15,887 ^ 

Kd-sed 
L/kg 

0 
260,558 

Kd_bio 
Ukg 

0 
17,941,378 

, 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Z)„.. = 
1.9 cm 

"'' MW^'^ sec 

- 5 

/ ) . , . - = 
22x10 cm 

W , l 

M W 2/3 
sec 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
iog(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

iog(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
iog(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
iog(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soll 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.2 
7943282 

79432.82 
1584893 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
i 630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal., 1996) stating that 
partitioning to biotics Is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Pied-Billed Grebe 

July 6, 2012 

Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C:_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_H9T_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_filterecl 

C_HgO_1_T 
C_HglL'_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
C^_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C_HglLl_5ed, VL̂  
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layer 2 
d^rth of first water layer 
d^jth of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ̂ k̂ase fractior of M^g 
aqueous phase fracfion of HgD in 
aqueous phase fracfion of Hgll in 
aqueous phase fraclion of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water column, layer 1 
water column, layer 1 
n wafer column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 
in water column, layer 1 

n water column, layer 2 
n watercc^umn, Iayer2 
in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'mB 
g'mB 
g'mB 
g'mB 
g'mB 
g^m3 
ĝ mS 
ĝ mS 

glm3 
glni2 
g'm3 

g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g^m3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
B.77% 
4.20% 
0.25% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 
m3 
m3 

Value 
4.73E-07 
9.6^-08 
4.1^-08 
1.4^-06 
3.0^-06 
3.34e-07 
1.42E-06 
3.58E-06 
7.62E-08 

6.11 E-07 
4.81 E-06 
S.OBE-Oe 

4.73E-07 
5.87 E-06 
2.25E-07 
1.42E-06 
7.&1E-06 
3.9^-07 
1.18E-06 
2.26E-01 
5.5eE-04 

qr)F-11 
2.70E-07 
5.07E-14 
2.70E-07 

2.62E-12 
5.01 E-07 
1.24E-09 

2.5^-06 
9.4^-06 
5.02E-07 

%Hgll 
72.77% 
80.77% 
99.75% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 
0.49 
0.10 

1.000 
0.009 
0 031 
1000 
0 069 
0141 

0 000 
0 043 
0.152 
0.000 
0.331 
0 700 

Cone, in 
ng/L: 
"g'g 
0 47 
010 
004 
142 
3.06 
0 33 
142 
3 58 
0 08 

0.61 
4 81 
5 08 

0 47 
187 
0 23 
142 
7.64 
0.40 

1 
225,579 

558 

0.000 
0.270 
0.000 
0.270 

0 0000 
0 5007 
0 0012 

2.565 
9.463 
0.502 

%HgO 
18.45% 
15.03% 
0.00% 

O' = 
J2.i-i J±t-

0 . 5 - ( z , + Z 2 ) 0" Bulk exchange flow |L3/T| 

Equations for Total Mercury Concentrations of given species (i.e , lotal HgO: sorbed + dissolved) 

v f - ^ = I^j,^ + Q,f,,,^ + ^w,,̂ -vJi-Cl̂ +̂̂ w„,,-V +̂kw^̂ ^̂ ^̂ ^̂ ^ 

f;^=W'+fi,c,^.«+N./J-c;^.i+N^.-.»-^J-c;,.i4a.re'-^„^,^^ 
ii C 

-+(v.+n)-r^,.^ 

dQ 
y«-^=i^'i.M'CHrAhh.,i,-K]<,Hi+h'-'''^>^i-K'^^^^ 

dt 

^^ideHiJ r 1 r 2 2 2 1 dc:. 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) •A]-C; - R • 

( f'"' ^ 

0.,^ ] 
-iy.+^Af::L,-K-kK, fHl+K.-fJ-Cfl 

- « , . • -kA^b)p::Ln^.-H.^+i^u-K. c',lM4^h...iyJ<: 

-=[-fl„/:iU+(v,.-/;,,'„«,H,+v^-/s^^i,,J-A]-c;;,fl,+|t6.,,-('„,]-cj^ - • « ™ -

I ""̂  ] 
-iy.^^^yni. vkb.,„VV,.. 

Q' = 
E„ A,-

0.5-(z3+z,) 
E^ = 0.0142 • Z'-^" • 365 d / y r u * e r e Z i s mean total depth ( i .e.,z1 +z2) 

from Moit !mer(1941), cited in Schnoor, 1996, pg. 57. 
for riwQS, this will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-1.90E*OB 
1,12E+fl8 
O.OOE+00 
3,018 E+06 
O.OOOE+OO 
O.OOOE+00 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

4,54E+07 
-6,29E+(I7 
9.50E-02 

0 OOOE+OO 
1,408E+O7 

0 oooE+m 
O.OOE+00 
O.OOE+OO 
O.OOE+00 

C MeHq 1 T 
3 

2.39E+06 
5,53E-02 

-9,76E+06 
0 OOOE+00 
OOOOE+flO 
3,773E+(I6 
0 00E+™ 
OOOE+OO 
OOOE+OO 

C HqO 2 T 
4 

3,02E+06 
OOOE+OO 
OOOE+OO 
-2.31 E+07 
1.99E+07 
OOOE+OO 
2,12E+05 
OOOE+OO 
OOOE+OO 

C Hqll 2 T 
5 

0 OOE+00 
3,02E+(I6 
0 OOE+00 
4,06E+(I6 
-1,34E+(I8 
8,84E-01 
OOOE+flO 
1,27E+08 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
3,02 E+06 
2,43 E+05 
8,84E-01 

-8,19 E+06 
O.OOE+00 
O.OOE+00 
4,93E+06 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
2.55E+05 
OOOE+OO 
OOOE+OO 
-2,55E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+OO 
OOOE+00 
0 OOE+00 
0 OOE+00 
4,29E+(I3 
O.OOE+00 
O.OOE+00 
-4,29E+(I3 
1,99E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
4,31E+(I3 
OOOE+00 
3,9BE+(I0 
-4,31E+(I3 

Mat r ix 
b 

-3,99 E-01 
-4,13E+01 
-9,97E-01 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+OO 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

So lu t ion 

4.733E-07 
1.866E-06 
2.250E-07 
1.423E-06 
7.643E-06 
3.973E-07 
1.181E-06 
2.256E-01 
5 578E-04 

Inverted Matrix 

-1,21 E-08 
-2,70 E-08 
-9,e5E-10 
-2.186E-0e 
-1.141 E-07 
-3.187E-09 
-1,81 E-08 
-3,37E-03 
-5,19 E-06 

-1,12 E-08 
-4,46E-08 
-1,58 E-09 

-3,389E-08 
-1.824E-07 
-5.096E-09 
-2,81 E-08 
-5,38 E-03 
-8,30 E-06 

-5.12E-09 
-1,21 E-08 
-1,60E-07 
-1,365E-08 
-6,198E-08 
-1,e59E-07 
-1,13E-08 
-1.83E-03 
-2,13E-04 

1,14E-08 
3,96E-08 
3,49E-09 
1,17E-07 
4,04E-07 
1,13E-08 
9,70E-08 
1,19E-02 
1,84E-05 

-1,13 E-08 
-4,15E-08 
-3,87E-09 
-8,10 E-08 
-4,48 E-07 
-1,25E-08 
-5,73 E-08 
-1,32E-02 
-2,04E-05 

-5.59E-09 
-1.42E-08 
-1.48E-07 
-2.14E-08 
-8.80E-08 
-4.79E-07 
-1.78E-08 
-2.60E-03 
-5.48E-04 

1,14E-08 
3,%E-08 
3,49E-09 
1,17E-07 
4,04E-07 
1,13E-08 
4,02E-06 
1,19E-02 
1,e4E-05 

-1,12 E-08 
-4,15E-08 
-3,93E-09 
-8,10 E-08 
-4,47 E-07 
-1,27 E-08 
-6,72E-08 
-1,34E-02 
-2,07 E-05 

-5.60E-09 
-1,42E-08 
-1,48E-07 
-2.15E-08 
-8.83E-08 
-4.78E-07 
-1.78E-08 
-2.61 E-03 
-7.80E-04 

!f*/A 

4.73309E-07 
1.86633E-06 
2.25039E-07 
1.42261 E-06 
7.64329E-06 
3.97302E-07 
1.18076E-06 
0.225578848 
0.000557807 
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MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

f_abio_HgO_w_1 
f_alMO_Hgll_w_1 
f_alMO_MeHg_w_1 
f_alMoJ-|gO_w_2 

f_al»o_Hgll_w_2 
f_abio_MeHg_w_2 

io_HgO_w_1 
io_Hg l l_wJ 
io_MeHg_w_l 
io_HgO_w_2 

io_Hgll_w_2 
io_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_Hgll_w_1 
f_phyto_Mel-|g_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_l 
f_org_MeHg_'jv_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_5ed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_5ed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
l(w_v,HgO 
l(w_v,Hgll 
l(w_v,MeHg 
kw_oxid_1 
kw_oxid_2 
k w r e d l 
kw_red_2 
kw_meth_1 
kw_meth_2 
kw_demeth_1 
kw_demeth_2 
kw_photodegrad_1 
kw_photodegfad_2 
l(w_mer 
kb_oxid 
kb_red 
kb_methy 
kb_demeth 
kb mer 

abiolic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

3 fraction of HgO in water column, layer 1 
3 traction of Hgll in water column, layer 1 
3 traction of MeHg in water col ivnn, layer 1 
3 fac t i on of HgO in water col ivnn, layer 2 
sf ract ionof Hgll in water column, layer 2 
2 fraction of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

3 fraction of HgO in water colt imn, layer 1 
^ f ract ionof Hgll in water column, layer 1 
3 Iraction of MeHg in water col ivnn, layer 1 
2 traction of HgO in water column, layer 2 
3fract ionof Hgll in water column, layer 2 
3h"actionof MeHg jn water column, layer 2 

2 f rac lK^ of HgO in water column, layer 1 
^ t r ac t i o t o f Hgli in water column, layer 1 
; f ract iot of MeHg in water c o l i m n , layer 1 

3 fraction of HgO in water coli^nn, layer 2 
sfractionof Hgll in water column, layer 2 
3 fraction of MeHg in water column, layer 2 

organic paiticulate pfkase fraclion of HgO in water column, layer 1 
organic partculate f^tase fraction of HgtJ in water coliffiin, layer 1 
organic partculate f^tase fraction of M^g in water column, layer 1 
organic partculate f^tase fraction of HgO in water column, layer 2 
organic partculate pftase fraction of Hgll in water column, layer 2 
organic partculate phase fraclion of MeHg in water column, layer 2 

aqueous pfiase fraction of HgO in sediments 
aqueous pfiase fraction of Hgll in sediments 
aqueous pfiase fraction of MeHg in sediments 

particulate phase fraction of HgO in sedimerjts 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilization loss rate conslant, higO 
waier co umn volatilization loss rate conslant, hlgll 
water co umn volatilization loss rate conslant, MeHg 
water co umn oxidation rale constant 
water co umn oxidation rale constant 
water co umn reduction rale conslant, layer 2 
wale" coumn reduction rale constant, layer2 
wale coumn mediation rate conslant, layer 1 
water co i£nn me^lat ioi rate constant, layer 2 
water co ivnn demethylation rate constant, layer 1 
water co ivnn demethylation rate constant, layer 2 
water co umn photoreduction rate for layer 1 
wala" CO umn photoreduction rate for layer 2 
water coumn mef deavage deme^ylalion rate constant 
bentbic oxidation rate constant 
bentbic reduction rate constant 
bentfiic methylation rate constani 
benthic demethylalion rate constait 
benthic mer deavaqe demethylalion rate conslant 

g'yr 
g'yr 
g'y 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 005 

0 000 
0 000 
0 062 

0 000 

0 000 
0 099 
0 396 
0 000 
0.000 
0.000 

0 000 

0 794 
0 396 

0 000 
0 000 
0 000 

0 000 
0 049 
0 025 
0 000 
0 538 
0 1 5 9 

I.OOE+OO 
1.32E-05 
1 . 1 ^ - 0 4 

O.OOE+00 
I.OOE+OO 
I.OOE+OO 

3.99E-01 
2 17E+01 
7.43E-01 

388.36 
0.00 
0.65 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13 03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for SedimenI Concentrations 
M o d ^ Calculates as g Hg per cubic meter {water or sediment particles) 

'^dv 
g f i g 
g sed 

kw ,̂- = — 

/^balk 

p!«™-J,(l-^w) 

I ly aq,f 

g sed 

cm sed 

' g H g ' 

m^ bulk 

m^ bulk 
1 0 ' £ ^ 

C ^ 
\ g H g 

g sed P ^ 

C" 
,MJ+p,.,^,.^-sJ g water 

cm^ water 

m' water 

m' bulk 

" g H g ' 
m' bulk 

10"' ' '" ' 
m' 

+-
g sed 

cm^ sed 

m' water 

m' bulk 
1 0 ' ^ 1 

tn 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 

E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic settling velocily 
biotic settling velocity 
resu^tension v^oci ty 
phytoplankton morlality rate 
mineralization rate 
b u r i ^ rate 

pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water dilEus 
SedimenI Particle Densily 
sediment porosity 
sediment layer.char mi>nng length 
Vcrfume of Sediment 

vol i^ne, HgO 
volume, Hgll 
volume, MeHg 
coeflicient,HgO 
coefFcient, Hgll 
coefli cient, MeHg 

TS3_1 
TSS+2 

Effective Paitrtion Coelficients lor each Hg species and layer 
K_e!f_HgO_1 Effective K for HgO in layer 1 
K_e!f_Hgll_1 Effective K for Hgll in layer 1 
K_e!f_MeHg_1 Effective K for MeHg in layer 2 
K_elf_HgO_2 Eflective K lor HgO in layer 2 
K_elf_Hg!l_2 Eflective K lo r Hgll in layer 2 
K_elf_MeHg_2 Effective K for MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

iigiL 
ng/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
Lflig 

4,792 63 

73 
0 003700005 

10 95 

0 01 
0 007620015 

2.12E+05 
2.12E+05 
2 02E+05 

6.41E-tO 
6.41 E-10 
6.11 E-10 
2 65E+00 

0.83 
0 030 

1135143 

7.90 
0.56 

O.OOE+OO 
2.33E+06 
5.66E+05 
O.OOE+00 
2 67E+06 
3.37E+05 

^U.i 

[sLfL^i + s„',c4., + siî ^c',!̂ -.., + sLc i 
•si*,,.+s;^+s;,,.+sL 

(^L,+Cioc, 

l ) {& - c ' 1 
TSS 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Pied-Billed Grebe 

July 6, 2012 

Water Body Mercury Concentrations 
Sy inbo l P a r a m e t e i 
C HqO 1 Aq 
C Hqll i Ag 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HgO pore 
C Hgll pore 
C_MeHg_pore 

C HgT 1 fl l lered 
C_HgT_2_fi l lered 
C HgT Sed filtered 

C_HgO_1_T 
C Hgll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g l s e d , we l 

C HqT sed.wet 

C HgO_sed. dry weight 
C Hgll 1 sed. d iy weiqht 
C MeHq 1 sed. dry weight 

C HqT 1 
C HgT 2 
C_HgT_Sed 

Equa t io 

Layer 1 
Layer 2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f aq HqO w 1 
f_ai l_Hgl l_w_1 
t aq MeHq w 1 
f aq HqO w 2 
L a q _ H g l l _ « _ 2 
E aq MeHq w 2 

E_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hgl l w 1 
l_DOC_Hgl I_w_2 

E DOC MeHq w 
E DOC MeHq w 

f abio HgO w 1 
f abio Hgl l w 1 
f_abio_MeHg_w_1 
f abio HQO W 2 
f abio HQH W 2 
f_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
depth of first water layer 
depth o l second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hqll in water cokimn. layer 1 
aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgl l in water column, layer 2 
agueous phase fraction of MeHq in water column, layer 2 

DOC complexed fracl ion of HgO in water column, layer 1 
D O C complexed fraction of Hql l in water column, iayer 1 
D O C complexed Eraction oE MeHg in water column, layer 1 
D O C complexed Eraction oE HgO in water column, layer 2 
D O C complexed Eraction oE Hql l in water column, layer 2 
DOC complexed Eraction oEMeHg in water column, layer 2 

ahiot c particulate phase Eraction oEHqO in water column, layer 1 
ahio tc particulate phase Eraction oEHgll in water column, layer 1 
ahio tc particulate phase Eraction oEMeHq in water column, layer 1 
abiot c particulate pftase Eraction oEHqO in water column, layer 2 
abiot c particulate pftase Eraction oEHqII in water column, layer 2 
abio tc particulate pftase fraction of MeHg in water column, layer 2 

Uni ts 

q/m3 
q/m3 
g/m3 

q/m3 
q/m3 
g/m3 

q/m3 
qlmi 
gftn3 

n/mS 
gftnS 

alms 

g/m3 

nfma 
qln i3 
g/m3 

q l m 3 
q tm3 
g /m3 

q l m S 
gfm3 

g'g 
g'g 

tii^ 

g'g 
g'g 

n/mS 
n/mS 

g/g 

%MeHq 

7.00% 
3.37% 
0.16% 

HiB/yr 

Hia/yr 
m3^r 
m2 

m2/yr 
m3 

m3 

1.56E-05 
2.97E-06 
1.01 E-06 

1.10E-04 
2.44E-04 
1.47E-05 

1.10E-04 
2.91 E-04 

3.BBE-06 

1.96E-05 

3.69E-04 
4I15E-04 

1.56E-05 

5.77E-05 
5.52E-06 
1.10E-04 

6.10E-04 
1.75E-05 
9.16E-05 

1.83E+01 
2.84E-02 

3.46E-11 
1.43E-05 
3.41 E-08 

1.43E-05 

2.03E-10 

4.06E-05 
6.31 E-08 

7.B8E-05 
7.38E-04 
4.07E-05 

%Hqll 

73,20% 
8Z66% 
99-84% 

3,017,619 

3,474,314 
3.474,314 
37BJ81 

2 
1B3.741 

37,838 
0.49 
0.10 

100.00000% 
0.88546% 
3.06930% 

100.00000% 
6.87088% 

14 10566% 

0.00000% 
4.27053% 
15.22372% 
0.00000% 
33 13706% 
69.96409% 

0.00000% 
0.53471% 
0.00410% 
0.00000% 
6.15876% 
0.02796% 

Cone, in ng/L : uq/g 
15.61 
2.97 
1.01 

110 40 
243.91 
14.72 

110.40 
290.64 
3.88 

19.59 
369.04 

404.93 

15.61 

57.70 
5.52 

110.40 

609.66 
17.52 
91.64 

18306812.78 
28445.53 

0 000 
14.297 
0 034 

14.331 

0.00 

40.64 
0.06 

78.82 
737 58 
40.70 

%HqO 

19.80% 
14.97% 
0 00% 

y.-^=i^j,,n+Q.f..H,u4HJj<,A''^:)...^-^^^^^^^ 

Q' = 
E„A,-

0 . 5 - { z , + Z 3 ) 
Q" Bulk exchange flow |L3/T1 

Equations for Total Mercury Concen t ra t ionso fg ivenspedes (i.e., lolal HgO: sorbed + dissolved) 

4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/J„'//goAkL,+e'-C^^ 

dQ 

dt 

^c i . 
" dt --t̂ M^Hi+QS,̂ .Hi+^Km-'̂ Ac„ îiA-Q^^rQ-^^K.M.Eiy.-H,,.},-y.-î v;..J.-^^^^ 

vf-^=A^^uyvic^,A^\.ry.+H>'«,..^^yici,HA-Q-^^^^^^^ 
/:: 

-+(v„+v,)-r;ff*-i 

''^-^='^^''''-'^'^-^^^AH...^-yJ[-<z,mA-Q Rj-f^'^kA^.)p:::.,dA, 

y''^^f^=-^^^''>^<^'^^i'^+\re'-''^^...ay.-i''s,.ry.-kw^,..r.,K-^^^^ 

d C ^ 
=k-w/.",:^+(^'^ • Ai^jo + ̂ ^ • A^w ) A ] - C H • / w , H s O - A . - * * = . C+K.-fJ-c^i+[* 

d(i% 
dt 
f=kj:i,,,A k • f:u,n+v., • f,%J- ^|- c;̂ ^+[M„,,- VJ. C- -R-. r ̂  A^A'b)d::Ln^-H..+kU-y.. -H, 

dC 
~ l^swfaqMills "'" ViA • fsimMiSs + ''.-B ' /iiKMeHsJ' A ] ' ^McHs + V^-melh' y-.eiV ^Hgll + b I ' J in -kb_ 

Q ' = 
E...A.-

0 ,5-{z2-Fz,) 
E^ = 0 . 0 1 4 2 - Z ' ^ ^ - 3 6 5 c / / > ' r where Z is mean ta)t^ depth (1 e . z l + z2) 

from Mortimer, cited in Schnoor, 1996. pq 57 
for nvers, this will be different (see Schnoor) 

Ma t i i x A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HqN 2 T 
C M e H q 2 T 
C HgD s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

A-x=b 

C HqO 1 T 
1 

-1,90E+fl8 

1,12E+08 
O.OOE+OO 

3,018 E+06 

O.OOOE+OO 
O.OOOE+00 
O.OOE+OO 

O.OOE+OO 
O.OOE+00 

C Hql l 1 T 
2 

4 ,54E*07 

-6.29 E+07 
9,50E-02 

0 OOOE+00 

1.408E+O7 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

2.39 E+06 

5,53 E-02 
-9.76E+06 
O.OOOE+00 

O.OOOE+00 
3,773E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

3,02 E+06 

O.OOE+00 
O.OOE+00 
-2,31 E+07 

1,99 E+07 
0 OOE+00 
2,12 E+05 

O.OOE+00 
O.OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

3,02 E+06 
0 OOE+00 
4,06 E+06 

-1,34 E+oe 
8,84E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+00 

0 OOE+00 
3.02 E+06 
2.43 E+0 5 

6,84 E-01 
-8,19 E+0 6 
0 OOE+00 

0 OOEfOO 
4,93E+06 

: HqO 1 se 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
2,55 E+05 

0 OOE+00 
0 OOE+00 
-2,55E+05 

1,00 E+OO 
0 OOE+00 

:: Hql l 1 set 
8 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4,29E+03 
O.OOE+00 
O.OOE+00 

1,OOE+OO 
1,99E+O0 

C T sed 

C MeHq 1 s e d 
9 

0 OOE+00 

0 OOEtOO 
0 OOEtOO 
0 OOEtOO 

0 OOEtOO 
4.31 E+03 
0 OOEtOO 

I.OOE+OO 
-4,31 E+03 

Maliix 
b 

-3,99E-01 

-4,13E+01 
-9,97E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1,83E+01 
0 OOE+00 

18.33535 g/m 3 

C HgO 1 T 

C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 

C Kqll 2 T 
C MeHq 2 T 
C KgO sed 

C Kqll 1 sed 
C MeHq 1 sed 

Solution 
Matrix 

1 561 E-05 

5 770E-05 
5 517E-06 
1.104E-04 

6 097E-04 
1.752E-05 
9 164E-05 

1.831E+01 
2 845E-02 

Inveited Matiix 

-9,25E-09 

-1,66E-08 
-1,2BE-15 

-1,569 E-09 

-1,979 E-09 
1,087 E-16 
-1,30E-09 

1,30E-09 
7.24E-13 

-6.71 E-09 

-2,80 E-08 
-4,85E-16 

-1,446 E-09 

-3,165E-09 
-6,871 E-16 
-1.20 E-09 

1,20 E-09 
-2,32 E-13 

-3,41 E-09 

-5,80 E-09 
-1,59 E-07 
-1.353E-09 

5,926E-09 
-1.840E-07 
-1,12 E-09 

2,10E-04 
-2,10E-04 

-1,39 E-09 

-2,81 E-09 
9,98E-15 
-4,51 E-08 

-7,00 E-09 
3,24E-14 
-3,74E-08 

3,74E-0e 
5,42E-11 

1.94E-10 

7,17F 
6.811-
1,4(11-

7,77F 
2.181-
1.16t 

10 
16 
119 

09 
I,') 
119 

l,17E-09 
1.95E-12 

-2,97E-09 

-4,49E-09 
-1,47E-07 
-2,50E-09 

1,66E-08 
-4,76E-07 
-2,08E-09 

5.43E-04 
-5,43E-04 

-1,38 E-09 

-2,79 E-09 
1,16E-12 
-4,51 E-08 

-6,87 E-09 
3,74E-12 
-3,9 6 E-06 

3,95E-06 
6,09E-09 

8,36 E-07 

3,08 E-06 
2,9 2 E-07 
6,02 E-06 

3,32 E-05 
9,45 E-07 
4,9 9 E-06 

9,98 E-01 
1,54E-03 

-2,77E-09 

-3,77E-09 
-1,47E-07 
-1,11 E-09 

2.43E-08 
-4,75E-07 
-9,19E-10 

7.74E-04 
-7,74E-04 

x=b/A 

1.56E-05 

5.77 E-05 
5.52 E-06 
0 00011 

0 00061 
1.75E-05 
9.16 E-05 

18 30681 
0.028446 

'~d,y 

g H g ' 
g sed 

f~bulk 

Pp^,^l,i\-^.,A g sed 
cm sed 

~ g H g ' 
m' bulk 

3 m 
m bulk 

10 '™ 
m 

Tab: WaterBody C s e d H g Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

zoo HgO w 1 
zoo_Hgll_w_1 
zoo MeHq w 1 
zoo HgO w 2 
zoo_Hgll_w_2 
zoo MeHq w 2 

phy t i iHgOwl 
phyto Hqll w 1 
phyto MeHq w 
phytoHgO w 2 
phyto Hqll w 2 
phyto MeHq w 

org HqO w 1 
org Hqll w I 
org_MeHg w_1 
orq HqO w 2 
org Hgll w 2 
org_MeHg _w 2 

'_ag_HgO_ sed 
ag Hgll sed 
aq MeHq sed 

sed HqO sed 
sed Hqll sed 

'_sed_MeHg_sed 

L T,HgO 
L_T,HglI 
L TMeHg 

Rate Constants 
kw v,HqO 
kw v,Hqll 
kw_v,MeHg 
kw oxid 1 
kw oxid 2 
kw_red_1 
kw red 2 
kw melh 1 
kw_melh_2 
kw demeth 1 
kw demeth 2 
kw_photodegrad_ 1 
kw pftotodegrad 2 
kw mer 
kb_oxid 
kb red 
kb methy 
kb demeth 
kb mer 

zooplankton particu 
zooplankton parti 
zooplankton paiticui 
zooplankton paiticui 
zooplankton parti 
zooplankton paiticui 

ilate pha 
ilate pha 
ilate pha 
ilate pha 
ilate pha 
ilate pha 

1 of HgO in water column, layer 1 
1 of Hgll in water column, layer 1 
1 ol MeHq in water column, layer 1 
1 ol HgO in water cokinn, layer 2 
1 of Hgll in water column, layer 2 
1 of MeHg in water column, layer 2 

[^tytoplanklon particulate pftase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phyloplanklon particulate phase fraction of MeHq in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phyloplanklon particulate pftase fraction of Hgll in water column, layer 2 
phyloplanklon particulate pftase fraction of MeHq in water column, layer 2 

orqanic particulate [ ^ s e fraction of HgO in water column, layer 1 
orqanic particulate phase fraction of Hgll in water column, layer 1 
organic particulate [ ^ s e fraction of MeHg in water column, layer 1 
organic particulate pfiase fraction of HgO in water column, layer 2 
organic particulate pftase fraction of Hqll in water column, layer 2 
organic particulate pftase fraction of MeHg in water column, layer 2 

aqueous phase fraclion of HgO in sediments 
agueous phase fraction of Hqll in sediments 
agueous phase fraction of MeHg in sediments 

particulate phase Iractnn ot HgO in sedments 
particulate phase Iractkin ot Hgll h sediments 
particulate phase Iractkin ol MeHg in sedvnents 

Total Load. HgO 
Total Load. Hgll 
Total Load. MeHg 

r column volatilization loss rate constant, HgO 
r column volatilizatkin loss rate constant, Hgll 
r column volatilizatkin loss rate constant, MeHg 
r column oxidation rate constant 
r column oxidation rate constant 
r column reduction rate constant, layer 2 
r column reduction rate constant, layer 2 
r column methylation rate constani. layer 1 
r column methylation rate constani. layer 2 
r cdumn demeth^atkin rate constant, layer 1 
r cdumn demeth^atkin rate constant, layer 2 
r cdumn photored uctkin rate lor layer 1 
r column photored uctkin rate for layer 2 
r column mer cleavage demelhylation rale constani 

benlhic oxktation rate constant 
benlhic reductkin rate constant 
benlhic methylatkin rate constant 
benlhic demethylation rate constani 
benlhic mer cleavage demethylation rate constant 

sfyi 
alp 
nfyi 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
pervr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0.00000% 
9.92923% 

39.61797% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
79.43383% 
39.61797% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
4.94622% 
2.46695% 
0.00000% 

53 83330% 
15.90229% 

100.00000% 
0.00132% 
0.01133% 

0.00000% 
99.99868% 
99.98867% 

3.99E-01 
2.17E+01 
7.43E-01 

3SS.3& 
0:00 
0£5 

610.22 
525£D 
246SS 
107.40 

0.00 
0.00 
0.00 
0.00 
13.03 
6 4 3 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I.V "^-^ 
, . , 1 

J aq,i 

^ 1 

[Hg{OH}AH*f 

hA 
= 10"" 

\gHg 
g sed 

pba Ik 

Pp.„J^-") 

K abiotic setllinc] velocrtv 
i biotic settling velocilv 

resu^ension velocity 
Oft [^tvtoplankton mortalitv rate 
in mineralization rale 
jr burial rate 

^ HgO pore water diffusive volume, HgO 
^Hg l l pore water diffusive volume, Hgll 
^ MeHq pore water diffusive volume, MeHc] 
IU HqO pore water diffusion coefficienl,HqO 
fljHqII pore water diffusion coefficient, Hgll 
IV MeHq pore water diffusion coefficient, MeHq 
5 Sediment Parlicle DensJtv 

sediment porosity 
sediment layer.char mixinq lenqlh 
Volume of Sediment 

m/vr 
m/vr 
peryr 
peryr 
m/vr 

e_sed 
z sed 
V sed 

TSS 1 
TSS+2 

Eflective Partitkin Coe^icients for each Hq species and layer 
K eEE HgO 1 EEEective K Eor HgO in layer 1 
K_eEE Hgll_1 EEEective K Eor HgO in layer 2 
K eEE MeHq 1 EEEective K Eor Hqll in layer 1 
K eEE HgO 2 EEEective K Eor Hqll in layer 2 
K eEE Hgll 2 EEEective K Eor MeHg h layer 1 
K eEE MeHq 2 EEEective K Eor MeHq h layer 2 

in3/yr 
in3/yr 
mJlyr 

nCllssc 
m2lsec 
m2/5ec 
q/cm3 

cm3/cm3 

m3 

mq/L 
mgfl. 

L*g 
U g 
LAq 
Ukq 
LAg 
l A g 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0 007620015 

2.12E+05 
2.12E+05 
2.02E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 
2.65E+00 

0.83 1 
0.03 

11351.43 

7.90 
0.56 

O.OOE+00 
2 33E+06 
5.66E+05 
0 OOE+00 
2.67E+06 
3.37E+05 

Tab: WaterBody C s e d H g Page 2 of 2 



RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Pied-Billed Grebe 

July 6, 2012 

Water Body Mercury Concentrations 
S y m b o l Par 

C HqO I Aq 
C Hqll i Ag 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hqll 2 Ag 
C..MeHg_2_Aq 
C HgO pore 
C Hgll pore 
C_MeHg_pore 

C HgT 1 EiKered 
C_HgT_2_Eillered 
C HgT Sed littered 

C_HgO_1_T 
C Hgll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO sed .we t 
C Hgll i sed, wet 
C M e H g l s e d , we l 

C HqT sed.wet 

C HgO_sed. dry weight 
C Hgll 1 sed. dry weiqht 
C MeHq 1 sed. dry wekjht 

C HqT 1 
C HgT 2 
C_HgT_Sed, dryweight 

Layer 1 
Layer 2 
Sediments 

Q' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

E ag HgO w 1 
f_ai l_Hgl l_w_1 
E ag MeHq w 1 
E ag HqO w 2 
Laq_Hg l l _w_2 
E ag MeHq w 2 

E_DOC_HgO_w_1 
E DOC HQO W 2 
E DOC Hgl l w 1 
E_DOC_Hgll_w_2 
E DOC MeHq w 
E DOC MeHq w 

Uni ts 
q/m3 
g/m3 
g/m3 
i|/m3 
i|/m3 
g/m3 
q ln i3 
gftnS 
gftn3 

Hftn3 

gftnS 

a lms 

g/m3 
nfmS 
i|/m3 
g/m3 
qlm3 
g/m3 
g/m3 
gfm3 
gfm3 

g'g 
q'g 
g'g 
gfii 

g'y 
q'q 

g'q 

nftn3 

i»ftn3 

g'g 

%MeHg 
7.07% 
Z40% 
0.16% 

HiB/yr 

Hia/yr 

i i i 3 ^ 

(%Me MeHg_T/Hg_T) 

Bulk Exchange Flow 
InElow 

Outflow 

Surface Area of the WaterBody 
Exchanqe rate 
Volume of Layer 1 Aw'z_1 

Volume of Layer 2 Aw'z 2 
depth of first water layer 
depth ol second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hqll in water cokimn. layer 1 
aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 2 
agueous phase fraction of MeHq in water column, layer 2 

DOC complexed fraclion of HgO in water column, layer 1 
DOC complexed fraction oE Hqll in water column, iayer 1 
DOC complexed Eraction oE MeHg in water column, layer 1 
DOC complexed Eraction oE HgO in water column, layer 2 
DOC complexed Eraction oE Hqll in water column, layer 2 
DOC complexed Eraction oEMeHg in water column, layer 2 

Value 

7.13E-06 
1.36E-06 
4.67E-07 

433E-05 
1.09E-O4 
6£6E-06 

4.93E-05 
1_30E-04 

1.75E-06 

B^BE^re 
1£5E^14 

1^1E-04 

7.13E-06 

2.64E-05 
2.55E-06 
453E-05 

2.72E^W 
7.92E-06 
4.1DE-05 

B.1ffi+00 
1.28E-02 

1 i 5 E - l i 
6JBE-06 
1i4E-0B 

6.40E-06 

9,09E-11 

1_B1E-05 
2.BSE-0B 

3£1E^5 
3L30E^14 
1_8^^5 

%Hgll 

73.18% 
82.63% 
99.84% 

3.017.619 

3.474.314 
3,474.314 
378,381 

2 
183,741 

37,838 

0 
0 

100 00000% 
0.38548% 

3.06930% 
100 00000% 
6.87088% 

14.10566% 

0.00000% 

4.27053% 
15.22372% 
0.00000% 

33.13706% 
69.96409% 

Cone, in ng/L: ug/g 

7.13 
1.36 
0 47 

49.34 
108.96 
6.66 

49.34 
129.80 

175 

8.96 
164.97 

180.89 

7 13 

26.41 
2 55 

49.34 

272.35 
7.92 

40.95 

8,175.900.49 
12.820.07 

0 00 
6 36 
0 02 

6 40 

0 00 

18.15 
0.03 

36 09 
329.62 
13.18 

%HqO 

19.75% 
14.97% 
0 00% 

Q' = 
£ i T ^ l -

0 , 5 . ( z , + Z 3 ) 
0" Bu Ik excha nqe f low (13/71 

Eqiiations for Total Mercuiy Concentrations of qiven species (i.e., total HqO: soibed -i- dissolved) 

" dt - = kH,n+Q,f..HA''^.J.]<,A^''.^^M(^uH^^^^^ 

V . . ^ ^ = L,^,,,+Q,,,C,,,,,A^w^^i^-y^<^A-Q^ar&-H^^^ 

</C 
v.^Ai^^'^.^-yicH,,,4^.j.+H>'^.,.,^y^-c'^^^^^ i f , . - ^ + (v„+v,)./- . 4 

K'^-ii'-..,K]<,.A :yJ\<.Hs+\r3-l^^.^-K-l'''..,i-K-'\.-J:L,nA.-^\BP:^^^^ KJ-r^^kA\)-f::Lu^ 

' ^ H - ^ ^ = 4 t ' ^ . B K , ] c ^ . , ; i + [-G'-Aw,,„,^-r,-*«i,,-F.-tw^,„„,^-F,-v,_,-/^^^^^^ f",. 

• d t 
- [ ^ ^ f J q H s H + V ^ •/=TliHsO+''.-B'/6l.Hso)'A.J'^HgO + -k+v,)-r^^-A,-*^„.-^„ C+[^^r,.-fJ-C/ + K 

J j-sed 

^*-^=i«x4i /+(^-4 • / « +^ ' ^^ •/*".y •-̂ 1-<̂ ff.ff+[̂ ^̂  - « . . • -kAVb)-f::Lu<-m..+kU-y. ^ H j H + r % e j u r t ' s s J ' ^ W , 

d C " 
U L . J . -=k/:iH.+(v^-/:i;!«^,+nB-/;^W)-'^l-ci^.+K.-*-''w]-cj; ^^Af: -kKA-y.. 

Q' = 
iLt-yA.^-

0 , 5 . ( z 3 + r , ) 
E^ =Q.(^142-Z^^^ - 3 6 5 d / y r where Z is mean t o t ^ depth (i.e , z1 4 z2) 

from Mortimer, cited ir SctwBor, 1996, pq 57. 

for rivers, Ihis will be di f ferer l (see Schnoor) 

M a t r n i A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hq l l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hq l l 1 s e d 
C MeHq 1 s e d 

C HqO 1 T 

1 
-1 ,90E*08 

1,12E+08 
O.OOE-tOO 

3,018 E+06 

O.OOOE+OO 
O.OOOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

C Hql l 1 T 

2 
4.54E+07 

-6,29E+07 
9,50 E-02 

O.OOOE+00 

1,408 E+07 
O.OOOE+00 
0 OOE+00 

O.OOE+00 
O.OOE+00 

C MeHq 1 T 

3 
2.39 E+06 

5,53 E-02 
-9,76E+06 
O.OOOE+00 

O.OOOE+00 
3,773E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 

4 
3,02E+«6 

O.OOE+OO 
O.OOE+OO 
-2,31 E+07 

1,99E+07 
O.OOE+OO 
2,12E+«5 

O.OOE+OO 
O.OOE+OO 

C Hql l 2 T 

5 
O.OOE+00 

3.02 E+06 
O.OOE+00 
4,06 E+06 

-1.34E+0B 
8,84E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 

6 
O.OOE+00 

O.OOE+OO 
3,02E+06 
2,43E+05 

8.84E-01 
-8,19E+06 
O.OOE+OO 

O.OOE+00 
4,93E+06 

: HqO 1 sei 

7 
O.OOE+00 

O.OOE+OO 
O.OOE+OO 
2,55E+05 

O.OOE+OO 
O.OOE+OO 
-2,55E+05 

1,OOE+00 
O.OOE+00 

C Hql l 1 s e d 

8 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4,29E+03 
O.OOE+OO 
O.OOE+00 

1,OOE+00 
1,99E+00 

C MeHq 1 s e d 

9 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

0 OOE+00 
4,31 E+03 
0 OOE+00 

1,00 E+OO 
-4.31 E+03 

Ma t r i x 

b 
-3.99 E-01 

-4,13E+01 
-9.97 E-01 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

8,19E+00 
O.OOE+00 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HqO 2 T 

C HqH 2 T 
C MeHq 2 T 
C HqO sed 

C Hql l 1 sed 
C MeHq 1 s e d 

So lu t i on 

7 127E-06 

2 641 E-05 
2 552E-06 
4.934E-05 

2 724E-04 
7.924E-06 
4 095E-05 

3 176E+00 
1 2e2E-02 

Inverted Matrix 

-9,25E-09 

-1,66E-0e 
-1,2eE-16 

-1,569 E-09 

-1.979 E-09 
1,087 E-16 
-1,30E-09 

1,30E-09 
7,24E-13 

-6,71 E-09 

-2,80 E-08 
-4,e5E-16 
-1.446E-09 

-3.165E-09 
-6.871 E-16 
-1,20 E-09 

1,20 E-09 
-2,32 E-13 

-3,41 E-09 

-5,80E-09 
-1,59E-07 

-1,353E-09 

5,926E-09 
-1,840 E-07 
-1,12E-09 

2,10E-04 
-2,10E-04 

-1.39 E-09 

-2.81 E-09 
9,98 E-15 
-4.51 E-08 

-7.00 E-09 
3,24E-14 
-3,74E-08 

3,74E-08 
5,42 E-11 

-1.94E-10 

-7.17E 
-6.81 E 
-1.40E 

-7.77E 
-2.18 E 
-1.16E 

10 
16 
119 

09 
1,^ 
119 

1,17E-09 
-1.95E-12 

-2.97E-09 

-4.49 E-09 
-1.47E-07 
-2.50 E-09 

1,66 E-08 
-4,76E-07 
-2,08 E-09 

5,43 E-04 
-5.43E-04 

-1,38 E-09 

-2.79 E-09 
1,16E-12 
-4.51 E-08 

-6.87E-09 
3,74E-12 
-3,96E-06 

3,95 E-06 
6,09 E-09 

8,36 E-07 

3,08 E-06 
2,92 E-07 
6,02 E-06 

3,32 E-05 
9,45 E-07 
4,99 E-06 

9,98E-01 
1.54E-03 

-2,77E-09 

-3,77E-09 
-1,47E-07 
-1,11 E-09 

2,43E-08 
-4,75E-07 
-9,19E-10 

7,74E-04 
-7,74E-04 

t F b t k 

7 13E-06 

2 64 E-05 
2 55E-06 
4.93E-05 

0 000272 
7.92E-06 

4.1 E-05 

8.1759 
0.01282 

Ta rqe tC sed. we l 3.188761515 q/q 

Tab: Target C s e d H g Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

a b i o H g O w J 
abio Hgl i w 1 
abio MeHq w 1 
abio_HgO_w_2 
abio Hql l w 2 
abio MeHq w 2 

zoo HgO w 1 
zoo Hgll w 1 
zoo_MeHg_w_1 
zoo HgO w 2 
zoo Hgll w 2 

.zoo_MeHg_w_2 

phyto HgO w 1 
phyto Hgl I w l 
phyto MeHq w 1 
phyto HgO w 2 
phyto Hqll w_2 
phyto MeHq w 2 

o r g H g O w l 
org Hgl l w 1 
org MeHg w 1 
org_HgO_w_2 
orq Hgl l w 2 
org MeHg w 2 

ag HgO sed 
:_aq_Hgll_sed 

ag MeHg sed 

•_sed_HgO_sed 
sed Hql l sed 
sed MeHg sed 

L T.HqO 
L T H g l l 
L_T,MeHg 

Rate Cons tan ts 
kw_v,HgO 

kw v,Hgll 
kw v,MeHq 
kw_oxid_1 

kw oxid 2 
kw red 1 
k w r e d 2 

kw meth 1 
kw metf i 2 
kw _demeth_1 

kw demeth 2 
kw [ ^ t o d e g r a d 1 
k w _ j ^ t o d e g r a d _ 2 

kw mer 
kb oxid 
kb_red 

kb methy 
kb demeth 
kb mer 

abiotic particulate pfiase fraction of HgO in water column, layer 1 
abkitic particulate pfiase fraction of Hgl l in water column, layer 1 
abkitic particulate pfiase fraction of MeHg in water coiumn. layer 1 
abkitic par tculate pfiase fraction of HgO in water column, layer 2 

^ k f t i c particulate pfiase fraction of Hgll in water column, layer 2 
^ k i t i c particulate pfiase fraction of MeHq in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplanklcHi pa i tku la le pha 
zooplanktiHi pa i tku la le pha 
zooplanklon par1k:ulate pha 

? Iraction o l HgO in water cokjmn, layer 1 
? Iracl ion o l Hgll ki water column, layer 1 
? Iractkin o l MeHg in water cokimn, layer 1 
? I r ac lnn o l HgO in water cokjmn, layer 2 
? Iraclkin o l Hgll h waier column, layer 2 
? Iractkin o l MeHg in water cokimn, layer 2 

[^ytoplanklon partculate pftase fraction of HgO in water column, layer 1 
phytopiankton partculate pftase fraction of Hgll in water column, layer 1 
phytoplankton particulate pftase fraction of MeHq in water coiumn. layer 1 
phytoplankton particulate pftase fraction of HgO in water column, layer 2 
phytoplankton particulate pftase fraction of Hgl l in water column, layer 2 
phyloplanklon particulate phase fraction of MeHq in water column, layer 2 

organic particulate pftase fraction of HgO in water column, layer 1 
organic particulate pfiase fraction of Hgll in water column, layer 1 
organic particulate pfiase fraction of MeHg in water column, layer 1 
organic particulate pfiase fraction of HgO in water column, layer 2 
organic particulate pfiase fraction of Hgll in water column, layer 2 
organic particulate pfiase fraction of MeHq in water column, layer 2 

agueous phase fraction of HqO in sediments 
aqueous phase fraction of Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load. HgO 
Total Load. Hgll 
Total Load. MeHg 

water column volatilizatkin loss rale cc 
water column volatilizatkin loss rate cc 
water column volatilizatkin loss rate cc 
water column oxidation rale conslant 
water column oxidaticxi rate conslant 
water column reduction rale constani. 
water column reduction rale constant. 
water column methylation rate constar 
water column methylation rate constar 
water column demelhylalkin rate cons 
water column d^nelhy la tk in rate cons 
water column photored uctkin rate for I 
water column photored uctkin rate for I 
water column mer cleavage demethyl 
b e n ^ i c oxklation rate constant 
b e n ^ i c reductkin rate constant 
b e n ^ i c methyiation rate constant 
benthic demethylal ion rate constant 
benthic mer cleavage demethylation r 

s/yr 
fl/yr 
g ' y f 

pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
pe ry r 
p e r y r 
p e r y r 
p e r y r 
pe ry r 
pe ry r 

0 .00000% 
0 .53471% 
0.00410% 
0.00000% 
6.15876% 
0.02796% 

0.00000% 
9.92923% 
39.61797% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
79.43383% 
39.61797% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
4.94622% 
2.46695% 
0.00000% 
53.83330% 
15.90229% 

100 00000% 
0.00132% 
0.01133% 

0.00000% 

99.99863% 

3.99E-01 
Z 1 7 E + 0 1 
7 .43E-0 i 

388.36 
0,00 
0.6S 

6 1 0 J S 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
OJIO 
13.03 
6-43 
O.OO 
O.OO 
O.OO 
0.00 
0.00 
0.00 

' gHgA 

gsed 

fbiAli 
' - ad 

Ppa,n,A^ - ^ :^) g sed 

cm^ sed 

~ g H g ' 

Itl' bulk 

m' 

Itl' bulk 
1 0 ' £ ^ 

m 

yv HQO 

/ i Hqll 
Ar_MeHg 
HI HqO 
HI Hqll 
HI MeHq 

e_sed 

z s e d 

V sed 

TSS_1 

TSS+2 

abiotic settling velocity 
tNotic setHhq velocity 
resuspersi ixt vektcitv 
[^tV^oplarkton mortality rale 
mireral izat ior rate 
burial rate 

pore waier diffusive volume, HqO 
pore waier diffusive volume, Hgl l 
pore waier diffusive volume, MeHg 
pore waier dif fusiwi coefficient,HqO 
pore waier diffusion coefficient, HgJI 
pore waier diffusion coefficient, MeHg 
SedimenI Particle Density 
sediment porosily 
sediment layer,char mixing lenqth 
Volume of Sediment A w ' z sed 

m ^ 
m/yr 
m/yr 

p e r y r 
p e r y r 
t n / y i 

tn3Jyr 
m3/yr 
m3(yr 

m2(sec 

m2/sec 
m2/sec 
g(cm3 

cm3/cm3 

m3 

mgA. 

mgyL 

4792.628412 

73 
0.003700005 

10.95 

0.01 
0.007620015 

2.12E+05 
Z 1 2 E + 0 5 
Z 0 2 E + 0 5 
6.41E-10 
6.41 E-10 
6.11E-10 

2.65 

0.03 

11351.43 

7 5 0 

Q £ 6 

Effective Partition Coefficients for each Hg species and layer 
K eff HgO 1 
K_eff Hgll 1 
K eff MeHg I 
K eff HgO 2 
K eff_Hgll_2 
K eff MeHg 2 

Effective K for HgO in layer 1 
Effective K for Hgll in layer 1 
Effective K tor MeHg in layer 1 
Effective K for HgO in iayer 2 

Effective K for Hgll in layer 2 
Effective K for MeHq in layer 2 

l A g 
l A g 
U b r 

U k a 

O.DOE+00 
Z 3 3 E + 0 e 
5.66E+1B 
O.DOE+DO 
Z 6 7 E + D 6 
3.37E+05 

^itr.1 

te „CX- + 5i,C^ 

sL,+sir 

CL 

+ ^pl,sJ~phili>,i + S „ „ C ^ 

,-i-s;,,„+si„„ 

+ C^oc, 

„•) (c - c ) 
TSS 

""fliia/vd.' 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I , i ^ R W , i ~ ^ ^ R R , i ~^ ^ R U J ~^ ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L T,HgO 
L T,Hgll 
L T,IVIeHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

h i and Dry Depos i t i on 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Precip, Hgll 

C_Precip, MeHg Cone in Precip, MeHg 

D_ = C • P 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 

^^H^^l 0.15 

^ ^ i ^ ^ 
9.34 

0.1578 

0 

0.15 

, User 
1 User 

User 

1 User 
User 
User 

g 
1.5% wet 

Tab: Hg Loading Page 1 of 3 
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Operable Unit 2, Mcintosh, Alabama 

Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^W.i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D welA • A.U • Ru.t 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 
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Operable Unit 2, Mcintosh, Alabama 

Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.62 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 
0.67 
0.00 

Tab: Hg Loading Page 3 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L DiIT,HgO Gaseous Diflusion Loaflmq, HgO 
L_Diff,Hgll Gaseous Diffusion Loaflmq, Hgll 
L_DiIT,fuleHq Gaseous Diffusion Loaflmq, MeHq 

C a,HgO 
C a,Hgll 
C a,MeHq 

Symbol 
K v,HqO,T 
K v,Hqll,T 
K y,MeHg,T 
Tdeta 
H.HqQ 
H.Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HqO 
Gaseous Concentratior of Hqll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHq, aflj for T 
T correction factor 
Henry's Law Constant, HqO 
Henry's Law Constant, Hqll 
Henry's Law Constant, MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of the watertxxly 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_y,HqO overall transfer rate, HgO 
K_v,Hqll overall transfer rate, Hgll 
K v,MeHg overall transfer rate, MeHq 
K_L,HqO liquid ptiase transfer coefficient,HqO 
K_L,Hgil liquid pliase transfer coefficient, Hql I 
K L,MeHq liquid ptiase transfer coefficient,MeHg 
K G . HgO qas pliase transfer coefficient, HqO 
K G . Hqll qas pliase transfer coefficient, Hqll 
K G. lileHq qas pliase transfer coefficient, MeHg 

Equation 

Equation 

Units 
g"/r 
•Vyf 
g'yf 

ug/ni3 
ug/ni3 
ug/ni3 

Units 
m/yr 
m/yr 
m/yr 

_ atm-m3/mole 
atm-m3/mole 
atm-m3/mole 

atin-mS/mole-K 
Kelvin 

Value 
3 99E-01 
6.73 E-01 
6.15E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E-I-02 
1 69E-Q2 
1.03E-I-Q1 

1026 
7 10E-<13 
7 10E-10 
4 70E-07 
8.21 E-05 

302.54 

m/yr 
m/yt 
m/yr 
m/yr 
m/yt 
m/yr 
m/yr 
m/yt 
m/yi 

1.89E-f02 
1 70 E-02 
1.03E-1-01 
1.89E+02 
1.89E-t02 
1.83E-t02 
5.94E-f05 
5.94E->05 
5.75E-^05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M M Ivlorel. 1994. The Blogeoctiemical cycling of elemenlal mercuiy: Antliropogenic Influences Geoctiimica et Cosmoctiimica AcL 58(151: 3191-191 £ 
states that tlie atmosptiere has an aveiage concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% ot thts ts HgO 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K L,Hqll 
K_L,MeHg 
Sc_w,HgO 
Sc w,Hqll 
Sc_w,MeHg 
Tw 
|1W 

Parameter 
liquid phase transfer coefficient,HqO 
liquid phase transfer coefficient,Hqll 
liquid phase transfer coefficient,MeHg 
SWimidt numBer for water, HqO 
Schmidt numBer for water, Hqll 
Schmidt numBer for water, MeHg 
Temperature of reference water (T=20) 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yi 

-
_ 
-

1.89E->02 
1.89E-^02 
1.83E+02 
2.98E-^03 
2.98E-t03 
3.12E-f03 

Calculated for T = 20 C (293.15 K) 

5b..., = k'> 

Pw-D^,, 

(«.) = 
998.333 4-8.155(7;,-20)-l-0.00585(r^-20f 

Tab: Gas Diff Loading Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6. 2012 

Gas fransfer coefficient, K_G,i 
S y m b o l 

K G , HgO 

K G , Hq i l 

K _ G , M e H g 

S c a.HgO 

Sc a .Hq l l 

S c _ a . M e H g 

P a r a m e t e r 

qas p t iase t ransfer coef f ic ient , HqO 

qas p t iase t i ans le r coef f lc ient , Hg l l 

gas phase t ransfe t coef f ic ient , M e H g 

Schmid t numBer fo r air. HgO 

Schmid t numBer fo r air, Hg l l 

Schmid t numBer fo r air. M e H g 

Paramete rs usef l in calcu lat ions o l t ranster coef f ic ients 

u shear ve loc i ty 

CO flrag coef f ic ient 

W w ind ve loc i ty . 10 m a b o v e water sur face 

pa flensity ot air 

pw flensity o t water 

K v o n Karman ' s constant 

A3 VISCOUS suBlayei thickness 

va dynamic yiscosity of air 

Ta air temperature 

Equation 

u=sqrt(Cd)'W 

Units 

m/yr 
m/yr 

m/yr 

_ 
_ 
~ 

m/s 

-m/s 

g/cm3 

q/cm3 

cm2/sec 

G 

Value 
5.94E+05 

5.94EH)5 

5.75E+05 

2.71E+00 

2.71E-fO0 

2.84EHX1 

0.198997 

0 00)1 

6 

1 20 E-03 

0.99824 

0.4 

4 

0.14991 

19.9 

K^^=u»\^\Sc:^''[3.15x10' 

Caiojialed tor T = 20 c (293.15 K) 

Sc,, =—i-

Oenslty 1,204 l(q/m3at20C|lf we wanllochange wilti T, well need formula] 

v ,=( l .32 + 0.009-7, )ilO-' 

Tab: Gas Offloading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 

Hg(S04)2 
HgS 

or 
S04^" 

ŝ -
OH" 

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04 -̂

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CJ-
S04^" 

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32,06 

alphas 
layer 2 

7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35,45 
96.056 

32,06 

Sediment 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

[^^^1 = «oC,..^.. 

1 
^ 0 -

1 + ^HgCI cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 

OH- ' ^ ^ H g s q so]-' + ^ H s S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S s'-_ y,Q 

Assumption 
cr = Total Chloride 
SO.^" = Total Sulfate 

S -̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100,00000% 
100,00000% 

0,88548% 
6,87088% 
3,06930% 

14,10566% 

0,00000% 
0,00000% 
4,27053% 

33,13706% 
15,22372% 
69,96409% 

0,00000% 
0,00000% 
0,53471% 
6,15876% 
0,00410% 
0,02796% 

0,00000% 
0,00000% 
9,92923% 
0,00000% 

39,61797% 
0,00000% 

0,00000% 
0,00000% 

79,43383% 
0,00000% 

39,61797% 
0,00000% 

0,00000% 
0,00000% 
4,94622% 

53,83330% 
2,46695% 

15,90229% 

100,00000% 
0,00132% 
0,01133% 

0,00000% 
99,99868% 
99,98867% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.08 
0.12 
0.31 
0.44 

52,833.08 
2,743,46 

16 
16 

J aa.i 1^,1 1+TfW^^ n iV"^ C I I^ag ^ , Yaq ^ , p- f' 
I T I U Y^ai^i^ "^abio ~^bio_zoai "^biazoo^ ^biophytd '^biaphylo^ ^biodeatji ^l>ta,dead~ ̂ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"̂  ^ 4-ir V 
i r i u \JS.^j,i^ ' '^abto"^^bio_zoqi ' '^biqzoo'^ ^bio_phytd ' '^biqphyto'^ ^ b i o j e a d i ' '^biqdead'^ ̂ DOQ ' "^DOQ 

~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-^"^ ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U Y^abi^' '^abio"^^bio_zoqi' '^biQzoo'^ ^bio_pl>ytd' '^biqphyto'^ ^bio_deadi' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a b i o , i ' "^abioj ' ^ ^ "*"-'^ZJ/O dendj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_Me Hg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
l^_aq_o''g_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_D0C_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

J nits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

assumed to be 0,25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0,83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Solids Balance 

SbJo_phyto,1 
SbJo_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

8 41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 
5.56E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiottc solids in water inflow g/m3 
Phytoplankton bJottc solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

7.90 
0.50 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
•I.82E+09 

0 
0 
0 
0 

S abio,2 
2 

3.02E-t-06 
-1.82E+09 

0 
0 

1.81E-t-09 
0 

S bio dead.i 
3 

0 
0 

2.81E-^07 
3.D6E+07 

0 
0 

S bio dead,2 
4 

0 
0 

3.02E+De 
-3.06E+07 

0 
2.76E+07 

S abio.sed 
5 

0 
1400.01159 

0 
0 

-4.28E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E+08 

0 
1.01 E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
8.41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-B.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-D4 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-04 

x=b/A 

0.084069 
0.12479 

0.311342 
0.4367 

52833.08 
2743.463 

-SE 

Value 
3.78E+05 
6.48E+05 
3.47E+06 
3 47E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0,83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

0.485598171 

0.1 
2.335096212 

378381 
3017618.85 
183741.1216 

37838.1 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

5 ^ = 1 , 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 , 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • s : ^ o . -^sA • A . • sz^oa + ^rs • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
nxjrtality is modeled as flrst order, and productivity ts a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBA,--S, bio_ dsail 

A c^^^ ,, J/ Qsed J c^sed 
~ Vi • Av • "^Sjo dead~^mm'ysed ' ' ^b io dead~yb ' \ ' ' "^bio . 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Kinetic Rate Constants 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_v/_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

ADIOIIC MMnyisTiAH Af H^ii •!> m u s 
Equation Units 

per day 
per day 
peryr 
peryr 

Parameter 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC compiexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic" methyiation in layer 2 per yr 

Value 
0,00000016 
0.0000016 
0.0000584 
0.000584 
0.00885 
0.06871 
0.04271 
0.33137 
5,17E-07 
2.34E-05 

Notes 

if anoxic: 

=A- J l HgU 

= k. 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0,0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table, 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methyiation occurs in the hypolimnion at a rate of 0,01 per day. The ' denotes that biotic methylation is occuring if there is anoxia 

Sediment Biotic IVIethylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Units 
per day 
peryr 

Value 
0.00000048 
0.0001752 

Notes 
1 

Parameter Equation 
biotic methylation in sediments 
biotic methylation in sediments 

1 Mercury Report to Congress presents 0,0001 per day 
2 from Hintelmann, H,, K, Keppel-Jones, R. D, Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ, Tox, Chem, 19(9): 2204-2211, 
present methylation of new Hgll as 0,012 - 0.016/d, while old mercury is 0,001/day 

Water column Demethylation of MeHg => Hgll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 
peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 
biotic demethylation in layer 2 per yr 

Value 
0.000000016 
0,00000016 
0,00000584 
0.0000584 
8.85E-03 
6.87E-02 
4.27E-02 
3.31E-01 
3.01 E-07 
2.34E-05 

Notes 
1 

= k * ( / . i ^ 
. D O C 

^ J I ^ 

Notes 
1 From Matilainen and Verta, 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Joumal of Fisheries and Aquatic Sciences. 52:1597-1608, 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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Sediment Biotic Demethylation of MeHq => Halj 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Units 
per day 
peryr 

Value 
0.00000096 
0.0003504 

Notes 
1 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H,, K, Keppel-Jones, R. D, Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211, 
present demethylation of new Hgll as 0,416 - 0,528/d, while old mercury is 0,390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw basered 
kw basered sed 
alpha red 1 
alpha_red_2 
alpha_red_sed 

kw red 1 
kw red 2 
kb_red 

kw red 1 
kw red 2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

-
-
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0,03 

0 
1.00 
1.00 
1.00 

3,00E-02 
3.00E-02 
O.OOE+OO 

10.95 
10.95 
0,00 

Notes 

* currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L {from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R,P,, F.M.M. Morel, H,F,Hemond, 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along wiUi microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic waier, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degradation (MeHg -> HgO)̂  
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
3,57E-02 
1,76E-02 
1.30E+01 
6.43E+00 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A,R, MacHutchon. 1996. Photodegradation of Methylmercury in Lakes, Nature, 380(25). April 

From Fig. 2a, k=0,0022'PAR 
From Fig. 2b, k=0.0019'PAR Value used: 0,002'PAR PAR = E/m2-day 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Photo-Reduction (Hall -> HgO)l 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0,0010 
0.0300 

1 1 
1 1.2 

calculated for comparison to input 

, = k • E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2, UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 

peryr 
peryr 

0.10 
28.25 
0.54 
0,26 
0.11 
0,00 
0.65 
0.26 

236.00 
96.45 

calculated for comparison to input 

1 from Amyot, M, D.R.S. Lean, L, Poissant, M-R Doyon, 2000. Distribution and Transformation of Elemental Mercury in the St, Lawrence River and Lake Ontario. Can, J. Aquat, Sci, 57 (Suppl, 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B, For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0,4 W/m2. 
Converting to uE/m2/sec, vis = 103,57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000, In LaLonde, etal, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al,, 2001, 
The UV-B is presented there as 1,18 uE/m2/s, therefore 11,8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
ratefor UV-B-1,18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1,44 
1.67 
1.44 

610.22 
525.60 

1 from LaLonde, J.D., M, Amyot, A,M,L. Kraepiel, F,M,M,Morel, 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25+/- 0.02 per hour, w/UV-B = 1,18uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0,06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ photo _base = 
0.25hr 

lASuE rnVs 
k _ photo _ oxid = k _ photo _ base • UVB 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

Light Intensity 
Symbol 

z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

T| UV-B extinction coefficient (layer UV light extinction = f(DOC) 
T| UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light, 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 

76.66 
76.66 
17.84 

8.81 E+OO 
3.94E-03 
1.30E-18 

Net Reduction fHaO 
Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Hgll): Photo-Reduction plus Biotic Reduction 
Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation 

Notes 

E 

Z T 

1 "̂  
= Ei^e '^dx = 

x^ - X , •" 
2 1 xi 

= x^ — x.̂  

1 ^0 [^-V. 
X y X.i K 

- e ' \̂ 

F 
X^ - X . 

— {E 
1 E 

- tuv-B^Jy. _ '• OVV-B I -ijvr-B^ _ -luv-B^i 

JCt J C I K 

7 ] ^ = 0 . 4 4 1 S^ (DOC)- UV-B relation to DOC 
from LaLonde, J,D,, M, Amyot, A,M,L, Kraepiel, F.M.M.Morel. 2001, Photooxidation of Hg(0) in Artificial and Natural Waters, Environ, Sci, Technol, 35: 1367-1372, 
citing Scully, NM, Lean, DRS. Arch. Hydrobiol. Beih. 1994. 43,135, 

Units 
peryr 
peryr 
peryr 
p a ^ ^ 
peryr 
peryr 

Value 
10.95 
10,95 

236,00 
96,45 

246,95 
107.40 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Pied-Billed Grebe 

July 6, 2012 

YES 
NO 

Revisions 
Version No. 
1,0,1 

1,0.2 

1,0,3 
1,0,3a 

1,0,3b 
"LITE" 

1,0,4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this v̂ 'ay, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users, 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM dov/n to the mercury cycling aquatic ecosystem, 
wh\c[\ can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios, 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (ESQ) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell HB of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/20071 

July 6, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

^ • • 
%with Known Contaminated Soil ^ ^ 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Con 

^B 
• • • • • 1 
1 

1 
centrations 

H g O H 
H g l l H 

MeHg™^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweiqht 

Value 
East 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% 

378,381 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 

7,15 
29.39 
29.39 
19.9 

105,2 

16 
16 
0 

Eutrophic 

^ ^ H 

^ ^ ^ 

^ 

^ 

^ ^ 

— 

5.64E-06 
7.33E-08 

40.7 H 

Known Mercury in Contaminated Soils 

Us,HgU ^ ^ 
Cs,Hgll 

Cs,MeHg 
1.129080624 

4.13E-03 ^ ^ _ 

Units 

m2 

-
~ 
-
~ 
-

m2 
m 
m 

~ 
yr 

m3/yT 

„ 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m 3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd DOC 
Hgll 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHq Unfiltei 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

17,941,378 
2,581,565 

301,427 
310,000 

PCT ERROR 
3,65 

-20,91 
-31,54 
244,41 

48.90245623 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ ^ H 
^^^^^^1 

i ^ ^ ^ ^ H 
d t ^ ^ ^ ^ ^ l 

^ ^ ^ ^ ^ ^ H 
^^^^^1 CLEANUP 
12.02 

75.12997546 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

1 Sediment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
| H g T porewater 

3HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

15,58 
2.97 
0,74 
19,29 

15,58 
57,66 
4.06 
77,30 

110.39 
244.01 
10,76 

365.17 

110.39 
609.90 
12,80 

733.10 

110.39 
290.76 

2.84 
403.99 

0.00 
40,65 

0,04611 
40,70 

0.68 
1.48 

3,10 
Kingfisher 

12,02 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
Ltg/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.77 
15,26 

2.78 
266,23 

0.00658 
40,7 

Note: 8 

Absolute Error 

-15.58 
-2.97 
0.03 
-4.03 

-15.58 
-57.66 
-1.28 

188.93 

-110,39 
-244,01 
-10.76 

-365,17 

-110,39 
-609,90 
-12.80 
-733,10 

-110,39 
-290,76 

-2.84 
-403.99 

0,00 
-40.65 
-0.04 
0,00 

-0.68 
-1.48 

Relative 
Error 

-100 
-100 

3,6500678 
-20,91065 

-100 
-100 

-31,54439 
244,4148 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-85,72872 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.10 
0.04 
0.61 

0.47 
1.87 
0.21 
2.55 

1.43 
3.08 
0.29 
4,79 

1.43 
7.69 
0.34 
9.46 

1.43 
3.60 
0.06 
5.10 

0.00 
0.27 
0.00 

0.505 

0.035 
0.075 

0.16 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

4.80 
0.92 
0.24 
5.96 

4.80 
17.86 
1.31 

23.97 

32.65 
72.12 
3.29 

108,06 

32.65 
180.25 
3.91 

216,82 

32.654 
85.889 
0,858 

119,400 

0.00 
12.01 
0.01 
12.02 

0.22 
0.48 

1.00 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

Demethylation 

Biotic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO - > Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1.16E-07 
6.98E-07 

0,03 
0.002 
0.03 

28,25 
58,85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.16E-04 
^ ^ ^ ^ ^ ^ H 

^^^^^1 ^^^^^1 ^^^^^1 ^^^^^1 1 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day , 
per day 1 

8,594 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1,89E+05 
1,67E+05 
1,80E+05 
9,14E+05 
1,99E+06 

Wildlife 
Little &rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

ti.SS 

1.74 
0.00 
0.00 
1.59 
3.10 

0.04 

0.09 
0.00 
0.00 
0.08 
0.16 

0.00 
0,00 
0.00 
0.00 

0,00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

__^^^_^M 
0.56 
0.00 
0.00 
0.51 
1.00 

0.00 
0,00 
0.00 
0.00 

^ 0.00 

X 

HI 
3.10 
0.16 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

40,70 
0.50 

13.681 
-1.658 
12.023 

for HI = 

SedHgT vs HI of Most Sensitive Indictor 

y = O.UOyfix - U.IHI6 

1 Calculated for user as the remainder of watershed area, 
2 If you are modeling a river ora well-mixed lake, enter 0,1 
3 Type 'YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0,001/d oxic), 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo, If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going io the Parameters sheet and updating the number for trophic status flag, 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" function under tools. 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Eiror = Obsei'ved - Predicted 

Relative EiTor = 
Observed - Predicted 

Obseived 
>100% 

Site-Specific User Input 
I Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Scenario 
Contaminated Uncontaminated 

Water Concentration [MeHg] 

Biota 

Trophic Levef 1: Phytopiankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
I 0.74 

Sediment 
0,04 

Target 

0.240 

0.14 
0.12 
0.13 
0.68 
1.48 
0.80 
0.14 
0.13 

0,01 
0,01 
0,01 
0,03 
0,08 
0,04 
0,01 
0,01 

0,05 
0,04 
0,04 
0,22 
0,48 
0,26 
0,04 
0,04 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Total Dose = J^ %Diet̂ ^^ ,̂̂ ĵ̂  • Potential Dose, + {drinking rate • [Hg]^^^) HQ = 

Tolal Dose 

TRV or R/D 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ ^ . , ^,_„ 
weight] ^^^ "^^^ weight/d] [L/d] 

0,0075 0,00377 0,0012 

7,4 0.733 0,62 

0.85 0.1145 0.085 

2,2 0.509 0.1 

0.34 0.147 0,16 

0,417 0.168 0,03 

0.15 0.086 0.017 

0,673 0.1834 0.045 

50 0,80 0.000 

Percent of „ 
_ _. , Percent of 

Percent of Diet Percent of Diet Diet from n' t f 
from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : , ° ' ' , , 

Level 3 : 
and Plants Insects Crayfish or ^, , 

Z Ftsh 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 18% 23% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
„ . , Percent of 
Diet from „ . . , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^, , sources 
Fish 

-

0% 0% 

10% 0% 

60% 0% 

0% 100% 

0% 100% 

0% 0% 

10% 50% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0,0066 1.4 

70 0,0066 1.4 

45 0,0066 0.9 

70 0.059 1,4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3,3, Table 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

29 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

62 

0 

0 

D 

0 

30 

0 

8 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

2 

6 

0 

0 

11 

13 

0 

1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

50 

5 

0 

0 

55 

88 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

15 

119 

0 

0 

0 

85 

0 

11 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

62 

67 

130 

0 

0 

95 

186 

37 

14 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

56M 

HQ (Total 
Dose / TRV) 

0,83 

0.89 

1.74 

0.00 

0,00 

1.59 

3.10 

0.62 

0,00 

RflD 1 
0,01 

0,02 

0,01 

0,01 

0,01 

Nichols, J,,S, Bradbury, J. Swartout, 1999, Derivation of Wildlife Values for Mercury, Joumal of Toxicology and Environmental Health, Part B. 2:325-255, 
values from Nichols, et al, 1999, Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook, Child drinking rate is the average of children 1-10 (,74 Ud) and 11-19 (0,97 Ud}, 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0,00 

0,00 

0,00 

level 4. 

0.00 

0.00 

0,00 

0,00 

0,00 

0.00 

0.00 

0,00 

0,00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,3 

0,1 

0,3 

0,1 

0,3 

0,00 

0,00 

0,00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5,00E+06 

50th 

1.89E+05 
1.67 E+05 

1.80E+05 

9,14E+05 

1.99E+06 

1,08E+06 

^.1.87E+05 

• I . 7 4 E + 0 5 

75th 

9,20E+06 

95th 

1.40E+07 

B A F -

ug 

As 
ug 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.006 

0.003 

0.004 

0.002 

0.018 

0.003 

0.004 

0.003 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0,00 

1,47 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

3.18 

0.00 

0.00 

0.00 

0,00 

1,53 

0,00 

0,43 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.10 

0.32 

0.00 

0.00 

0.55 

0.69 

0.00 

0.04 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.58 

0.23 

0.00 

0.00 

2.79 

4.47 

0,00 

0.09 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0,00 

0,75 

6,10 

0,00 

0,00 

0,00 

4,33 

0,00 

0,58 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

3 

3 

7 

0 

0 

5 

9 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

HQ (Total 
Dose / TRV) 

--

0.04 

0.05 

0.09 

0.00 

0.00 

0.08 

0.16 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0,038 

0.020 

0.024 

0,011 

0,113 

0,017 

0,027 

0.016 

0,000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0,00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

9.27 

0,00 

Potential 
Dose from 

Trophic 
Level 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 

20.14 

0,00 

0,00 

0,00 

0,00 

9,69 

0.00 

2.73 

0,00 

Potential 
Dose from 

Trophic 
Level 2: 

ug Hg/kg 
wet 

weight/d 

0.00 

0.64 

2.04 

0.00 

0.00 

3.48 

4.33 

0.00 

0.24 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0,00 

16.29 

1,48 

0.00 

0.00 

17.67 

28.29 

0.00 

0.60 

ug Hg/kg 
wet 

weight/d 

0,00 

4,73 

38,59 

0,00 

0,00 

0,00 

27,38 

0,00 

3,66 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

20 

22 

42 

0 

0 

31 

60 

12 

4 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

^ m m 

HQ (Total 
Dose / TRV) 

~ 

0.27 

0,29 

0,56 

0.00 

0,00 

0,51 

1.00 

0.20 

0,00 

RfD 1 
0,004 

0,005 

0.005 

0.005 

0.005 

0.00 

0,00 

0,00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0,00 

0,00 

0,00 

0.00 

0,00 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
£ 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 
yr 

m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3,78E+05 
4.86E-01 
l.OOE-01 
1,84E+05 
3,78E+04 

0 
3,47E+06 
3,47E+06 

0 
0,00000564 
7,332E-08 

105.2 
100 

^̂ ^̂ ^H ^^^^^H 10 
7.76 

^^^^^B 
1 7,15 

7,15 
7,15 

1 
1 1 

i 

• 
1 
• 
1 
1 1 

Link 
Link 
Link 
Calc 
Calc 
Link 
Calc 
Calc 
User 
User 
User 
Link 

not currently used 
Link 
Link 

not currently used 
not currently used 

Comp 

Link 
Link 
Link 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter Equation 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_R0,Hgll soil runoff rate constant, Hgll 
ks_R0,MeHg soil runoff rate constani, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs,HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeH( Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Weiland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J,W.M. 1995, Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
-
„ 

— 
-
_ 
— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% 1 
13% 1 
16% 1 
16% 

13,598 
345,118 M 
86,118 1 
101,010 I 
101,658 J 

0,1 
0,001 
0,001 
0,001 

0,0005 
0 
0 
0 

1,129080624 
0,004128952 

6 

1 
1 
1 

0,2 
0,2 
4,9 

0,2 
0,2 
2 

0,2 
0,2 
0,2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(D0C) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

-
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0,525 

Value 
29,39 
29,39 
302,54 
302,39 

19,9 

95,00 
0,65 
0,05 
0,50 
29,33 

2,25 
76,66 
76,66 

Meso 
3-5 
2 

Meso 
1,05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2,25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2,5 

mg DOC/L 

2 Light Extinction CoefTicient 
from Wetzel 0,525 1,05 2,25 2,5 perm 

3 from Scully and Lean: Scully, N,M., D,R.S, Lean, Arct). Hydrobiol. Beih. 1994, 43,135, as cited by 
LaLonde, J.D., M, Amyot, A.M,L. Kraepiel, and F.M,M.Morel. 2001, Environ, Sci. Technol, 35, 1367-1372, 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

H 
atm-m3/mole 

7,10E-03 
7,10E-10 
4,70E-07 

7,10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15.887 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
L/kg 

0 
17,941,378 

, 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-a2 

D_w,i 
cm2/sec 
6,41 E-06 
6,41 E-06 
6,11 E-06 
5,53E-06 
5,24E-06 

1.9 cm^ 
"'' ~ MW^^^ sec 

- 5 22x10"^ c m ' 

' ' ' ~ MW^^' sec 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
Ukg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et a!,, 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2,2-5,8 

17 
2.8 

1,3-4,8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4,2-6,9 
35 
4.9 

4,2-6,2 
2 

Kd-sediment 
log(L/kg) 

4,9 
3,8-6.0 

2 
3,9 

2,8-5.0 

DOC/Water 
log(L/kg) 

5,4 
5,3-5.6 

3 
5 

2.8-5.5 

Kd-soil 
Kd-

suspended 
matter 

L/kg 
6309,573 
630957,3 

L/kg 
199526.23 
7943282,3 

630,9573 79432,823 
1584893,2 

Kd-
sediment 

L/kg 
79432,82 
1000000 

7943,282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526,23 

100000 
316227,77 
630.95734 

multiplier 
for 

Kd_abio 
toKd bio 

Kd-bio 
Avg 

Kd bio 

NTG_max 
estimate of 
Kd_bio from 
Kd_suspen 
ded X max 
multiplier 

L/kg 
1,5 299289.3 349170,9 

2 399052.5 15,886,565j 

5 397164.1 516313,4 
8 635462.6 12,679,146^ 

Allison, J.D, and T.L. Allison, 2000, Partition Coefficients for Metals in Surface Water, Soil, and Waste, Internal USEPA Report, 3169786,4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal,, 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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Operable Unit 2, Mcintosh, Alabama 

Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C:_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_H9T_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_filterecl 

C_HgO_1_T 
C_HglL'_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
C^_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C^_HglLl_5ed, VL̂  
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layer 2 
deffih of first water layer 
deffih of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ^̂ kase fractior of M^g 
aqueous phase fractior of HgD in 
aqueous phase fractior of Hgll ir 
aqueous phase fractior of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water coiumr, layer 1 
water column, layer 1 
n water column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 

in water column, layer 1 
n water column, layer 2 
n watercc^umn, Iayer2 

in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'm3 
g'm3 
glni3 
g'mB 
g'mB 
g^m3 
g^m3 
g^m3 

glm2 
glni2 
g'm3 

g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g/m3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
8.13% 
3.60% 
0.20% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 

m3 
m3 

Value 
4.74E-07 
9.64E-08 
3.79E-08 
1.4^-06 
3.0^-06 
2.8^-07 
1.4^-06 
3.60E-06 
6.35E-08 

6.0eE-07 
4.79E-D6 
5.10E-D6 

4.74 E-D7 
1.e7E-Q6 
2.07 E-Q7 
143E-06 
7.69E-06 
3.40E-07 
1.19E-06 
2.27E-01 
4.65E-04 

9.27E-13 
2.72E-07 
4.2^-14 
2.72E-07 

2.63E-12 
5.04E-07 
1.0^-09 

2.55E-06 
9.46E-06 
5.05E-07 

%Hgll 
73.29% 
31.28% 
99.80% 

3,017,619 
3,474,314 
3.474,314 
378,381 

2 
183,741 
37,838 
0.49 
0.10 

1.000 
0.009 
0 031 
1000 
0 069 
0141 

0 000 
0 043 
0.152 
0.000 
0.331 
0 700 

Cone, in 
ng/L: 
"g'g 
0 47 
OiO 
004 
143 
3.08 
0 29 
143 
3 60 
0 06 

0.61 
4 79 
510 

0 47 
187 

0 21 
143 
7 69 
034 

1 
226,907 

465 

0.000 
0.272 
0.000 
0.272 

0 0000 
0 5037 
0 0010 

2.551 
9.457 
0.505 

%HgO 
18.58% 
15.12% 
0.00% 

O' = 
J2.i-i J±t-

0 , 5 - ( z , + Z 2 ) 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

Q' Bulk exchange flow |L3/T| 

Equalions for Tolal Mercury Concentralions of given species (i.e , lotaJ HgO: sorbed + dissolved) 

July 6, 2012 

v f - ^ = I^j,^ + Q,f,,,^ + ^w,,^-vJi-Cl^^+^w„,,-V^+kw^^^^^^^^^ 

f;^=W'+fi,c,^.«+N./J-c;^.i+N^.-.»-^J-c;,.i4a.re'-^„^,^^ 
ii C 

-+(v.+n)-r^,.^ 

dQ 
y«-^=i^'i .M'CHrAhh.,i ,-K]<,Hi+h'- ' ' '^>^i-K'^^^^ dt 

^^ideHiJ r 1 r 2 2 2 1 dc:. 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) • A ] - C ; - R • 

( f'"' ^ 

0.,^ ] 
-iy.+^Af::L,-K-kK, fHl+K.-fJ-Cfl 

- « , . • -(^.+n)-ri,.A-(n..+*u-f^. c',lM4^h...iyJ<: 

-=[-fl„/:iU+(v,.-/;,,'„«,H,+v^-/s^^i,,J-A]-c;;,fl,+[t6.,,-('„,]-cj^ -(v.+v,)-/: KSA_„ VF.., 

Q' = 
£•,•, A, -

0.5-(z3+z,) 
E^ = 0 . 0 1 4 2 • Z'-^" • 3 6 5 d / y r v * e r e Z i s mean lotal depth ( i .e.,z1 +z2) 

from Moit !mer(1941), ciled in Schnoor, 1996, pg. 57. 
for riwQS, Ihis will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-1.90E*OB 
1,12E+fl8 
O.OOE+00 
3,018 E+06 
O.OOOE+OO 
O.OOOE+00 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

4,54E+07 
-6,29E+(I7 
6,91 E-02 

0 OOOE+OO 
1,408E+07 

0 oooE+m 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39E+06 
4,02E-02 

-9,76E+06 
0 OOOE+00 
0OO0E+€0 
3,773E+(I6 
0 00E+™ 
OOOE+OO 
OOOE+HB 

C HqO 2 T 
4 

3,02E+06 
OOOE+ffi) 
OOOE+fX) 
-2.31 E+07 
1.99E+07 
OOOE+m 
2,12E+05 
OOOE+ffl) 
OOOE+ffl) 

C Hqll 2 T 
5 

0 OOE+00 
3,02E+(I6 
0 OOE+00 
4,06E+(I6 
-1,34E+(I8 
6,43E-01 
OOOE+flO 
1,27E+08 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
3,02 E+06 
2,43 E+05 
6,43E-01 

-8,19 E+06 
O.OOE+00 
O.OOE+00 
4,93E+06 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
2.55E+05 
OOOE+OO 
OOOE+OO 
-2,55E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+OO 
0O0E+€O 
0 OOE+00 
0 OOE+00 
4,29E+(I3 
O.OOE+00 
O.OOE+00 
-4,29E+(I3 
1,45E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
4,31E+(I3 
OOOE+00 
2,89E+(I0 
-4,31E+(I3 

Mat r ix 
b 

-3,99 E-01 
-4,13E+01 
-9,97E-01 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

So lu t ion 

4.740E-07 
1.870E-06 
2.074E-07 
1.430E-06 
7.687E-06 
3.402E-07 
1.187E-06 
2.269E-01 
4 643E-04 

Inverted Matrix 

-1,21 E-08 
-2,70 E-08 
-7,21 E-10 
-2.197E-0e 
-1.147E-07 
-2.334E-09 
-1,82E-08 
-3,39 E-03 
-3,80 E-06 

-1,12 E-08 
-4,47 E-08 
-1,15E-09 
-3,407E-08 
-1.835E-07 
-3.731 E-09 
-2,83 E-08 
-5,42 E-03 
-6,08 E-06 

-5.13E-09 
-1,21 E-08 
-1,60E-07 
-1,369E-08 
-6,226E-08 
-1,e56E-07 
-1,14E-08 
-1.84E-03 
-2,13E-04 

1,14E-08 
3,98E-08 
2,55E-09 
1,17E-07 
4,06E-07 
8,26E-09 
9,73E-08 
1,20E-02 
1,35E-05 

-1,13E-08 
-4,17E-08 
-2,83E-09 
-8,15E-08 
-4,50 E-07 
-9,16E-09 
-5,76E-08 
-1,33 E-02 
-1,49 E-05 

-5.60E-09 
-1.42E-08 
-1.48E-07 
-2.15E-08 
-8.83E-08 
-4.79E-07 
-1.78E-08 
-2.61 E-03 
-5.48E-04 

1,14E-08 
3,98E-08 
2,55E-09 
1,17E-07 
4,06E-07 
8,26E-09 
4,02E-06 
1,20E-02 
1,35E-05 

-1,13E-08 
-4,17 E-08 
-2,88 E-09 
-e,14E-08 
-4,50 E-07 
-9,32 E-09 
-6,76E-08 
-1,35E-02 
-1,52 E-05 

-5.60E-09 
-1,42E-08 
-1.48E-07 
-2.15E-08 
-8.85E-08 
-4.78E-07 
-1.79E-08 
-2.61 E-03 
-7.79E-04 

!f*/A 

4.74001 E-07 
1.869S7E-06 
2 07338E-07 

1.4299E-06 
7.68731 E-06 
3.40213E-07 
1.18682E-06 
0.226906529 
0.000464799 

Tab: Water Body Hg Page 1 of 2 
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July 6, 2012 

f_abio_HgO_w_1 

f_alMO_Hgll_w_1 

f_alMO_MeHg_w_1 

f_alMoJHgO_w_2 

f_al»o_Hgll_w_2 

f_abio_MeHg_w_2 

io_HgO_w_1 

io_Hg l l_wJ 

io_MeHg_w_l 

io_HgO_w_2 
io_Hgll_w_2 

io_MeHg_w_2 

f_phyto_HgO_w_1 

f_phyto_Hgll_w_1 

f_phylo_MeHg_w_1 

f_phylo_HgO_w_2 

f_phylo_Hgll_w_2 

f_phyto_MeHg_w_2 

f_org_HgO_w_1 

f_org_Hgll_w_l 

f_org_MeHg_'jv_1 

f_org_HgO_w_2 

f_org_Hgll_w_2 

f_org_MeHg_w_2 

f_aq_HgO_sed 

f_aq_Hgll_sed 

f_aq_MeHg_sed 

f_sed_HgO_sed 

f_sed_Hgll_sed 

f_sed_MeHg_sed 

L_T,HgO 

L_T,Hgll 

L_T,MeHg 

Rate Constants 

l(w_v,HgO 

l(w_v,Hgll 

l(w_v,MeHg 

kw_oxid_1 

kw_oxid_2 

k w r e d l 

kw_red_2 

kw_melh_1 

kw_meth_2 

kw_demelh_1 

kw_demeth_2 

kw_photodegrad_1 

kw_photodegfad_2 

l(w_mer 

kb_oxid 

kb_red 

kb_melhy 

kb_demelh 

kb mer 

abiotic particulate pha 

abiotic particulate pha 

abiotic particulate pha 

abiotic particulate pha 

abiotic particulate pha 

abiotic particulate pha 

3 fraction of HgO in v/ater column, layer 1 

3 Iraclion of Hgll in wafer column, layer 1 

3 Iraction of MeHg in water col ivnn, layer 1 

3 fac t i on of HgO in water col ivnn, layer 2 

s f ract ionof Hgll in water column, layer 2 

2 fraction of MeHg in water column, layer 2 

zooplanklon particulate pha 

zooplanklon particulate pha 

zooplanklon particulate pha 

zooplanklon particulate pha 

zooplanklon particulate pha 

zooplanklon particulate pha 

phyloplanklon particulate pha 

phyloplanklon particulate pha 

phyloplanklon particulate pha 

phyloplanklon particulate pha 

phyloplanklon particulate pha 

phyloplanklon particulate pha 

3 fraction of HgO in water column, layer 1 

^ f ract ionof Hgll in wafer column, layer 1 

3 Iraction of MeHg in water col ivnn, layer 1 

2 traction of HgO in water column, layer 2 

3fract ionof Hgll in wafer column, layer 2 

3h"actionof MeHg in water column, layer 2 

2 f rac lK^ of HgO in water column, layer 1 

^ t r ac t i o t o f Hgli in water column, layer 1 

; f ract iot of MeHg in water c o l i m n , layer 1 

3 fraction of HgO in water coli^nn, layer 2 
sfractionof Hgll in wafer column, layer 2 
3 fraction of MeHg in water column, layer 2 

organic paiticulate pfkase fraclion of HgO in water column, layer 1 
organic partculate f^tase fraction of HgtJ in water coli^nn, layer 1 
organic partculate f^tase fraction of M^g in water column, layer 1 
organic partculate f^tase fraction of HgO in water column, layer 2 
organic partculate pftase fraction of Hgll in water column, layer 2 
organic partculate phase fraclion of MeHg in water column, layer 2 

aqueous pfiase fraction of HgO in sedimenis 
aqueous pfiase fraction of Hgll in sediments 
aqueous pfiase fracljon of MeHg in sedimenis 

pariiculaie phase fraclion of HgO in sediments 
particulaie phase fraclion of Hgll in sedimenis 
paificulale phase fraclion of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilizalion loss rale conslant, higO 
water co umn volatilizalion loss rale conslant, hlgll 
water co umn volatilizalion loss rale conslant, MeHg 
water co umn oxidalion rate constani 
water co umn oxidalion rate constani 
water co umn reduction rale conslant, layer 2 
wale" coumn reduction rale constant, layer2 
wale coumn mediation rate conslant, layer 1 
water co i£nn me^lat ioi rate conslant, layer 2 
water co ivnn demethylation rale constant, layer 1 
water co ivnn demethylation rale constant, layer 2 
water co umn pholoreduction rate for layer 1 
wala" CO umn pholoreduction rate for layer 2 
water coumn mef cleavage deme^ylalion rate conslant 
benlhic oxidalion rate constani 
benlhic reduction rale constant 
benlfiic methylation rate constant 
benlhic demethylation rale constait 
benlhic mer deavaqe demethylalion rate conslant 

g'yr 
g'yr 
g'y 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 005 
0 000 
0 000 
0 062 
0 000 

0 000 

0 099 

0 396 

0 000 

0.000 

0.000 

0 000 
0 794 
0 396 
0 000 
0 000 
0 000 

0 000 

0 049 

0 025 

0 000 

0 538 

0 1 5 9 

I.OOE+OO 

1.32E-05 

1 . 1 ^ - 0 4 

O.OOE+00 

I.OOE+OO 

I.OOE+OO 

3.99E-01 

2 17E+01 

7.43E-01 

388.36 

0.00 

0.65 

610.22 

525.60 

246.95 

107.40 

0.00 

0.00 

0.00 

0.00 

13 03 

6.43 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Conversion for SedimenI Concenlralions 

M o d ^ Calculates as g Hg per cubic meter {water or sediment particles) 

'^dv 
g f i g 
g sed 

kw ,̂- = — 

/^balk 

p!«™-J,(l-^w) 

I L /AI / . I 

^ 1 

g sed 

cm sed 

' g H g ' 

m^ bulk 

m^ bulk 
1 0 ' £ ^ 

C ^ 
\ g H g 

g sed P ^ 

C" 
,MJ+p,.,^,.^-sJ g water 

cm^ water 

m' water 

m' bulk 

" g H g ' 
m' bulk 

10"' ' '" ' 
m' 

+-
g sed 

cm^ sed 

m' water 

m' bulk 
1 0 ' ^ 1 

tn 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic seflling velocily 
biotic setlling velocity 
resu^tension v^ocity 
phyloplanklon mortality rate 
mineralization rate 
buri^ rale 

pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water dilEus 
Sediment Particle Densily 
sediment porosity 
sediment layer.char mi>nng length 
Virfume of Sediment 

voli^ne, HgO 
volume, Hgll 
volume, MeHg 
coeflicient,HgO 
coefFcient, Hgll 
coefli cient, MeHg 

TS3_1 
TSS+2 

Effective Paitrtion Coefficients lor each Hg species and layer 
K_eff_HgO_1 Eflective K lor HgO in layer 1 
K_eff_Hgll_1 Eflective K lor Hgll in layer 1 
K_eff_MeHg_1 Eflective K lor MeHg in layer 2 
K_eff_HgO_2 Eflective K lor HgO in layer 2 
K_eff_Hg!l_2 Eflective Klor Hgll in layer 2 
K_eff_MeHg_2 Effective K lor MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

iigiL 
Tig/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
Lflig 

4,792 63 
73 

0 003700005 
10 95 

0 01 

0 007620015 

2.12E+05 

2.12E+05 

2 02E+05 

6.41E-tO 

6.41 E-10 

6.11 E-10 

2 65E+00 

0.83 

0 030 

1135143 

7.90 
0.56 

O.OOE+OO 

2.33E+06 

5.66E+05 

O.OOE+00 

2 67E+06 

3.37E+05 

^U.i 

[sLfL^i + s„',c4,, + siî ^c',!̂ -.., + sLc i 
•si*,,.+s;^+s;,,.+sL 

(^L,+Cioc, 

,) fc' - c ' 1 
TSS 

Tab: Water Body Hg Page 2 of 2 
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SCENARIO 2 

Belted Kingfisher - Varied Diet 

July 6, 2012 

Water Body Mercury Concentrations 
Symbol Pan 
C HgO 1 Aq 
C Hgll 1 Aq 
C MeHq 1 Aq 
C HQO 2 Aq 
C Hgll 2 Aq 
C MeHq 2 Aq 
C HgO pore 
C Hgll pore 
C MeHq pore 

C HqT 1 filtered 
C HqT 2 filtered 
C HqT Sed filtered 

C HgO 1 T 
C Hgll 1 T 
C MeHq 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
C MeHq 1 sed, wet 
C HgT sed,wet 

C HqO sed, diy weiqhl 
C Hqll 1 sed,diyweic^ 
C MeHq 1 sed, diyweic^ 

C HqT 1 
C HqT 2 
C HqT Sed 

Layer 1 
Layer 2 
Sediments 

V 1 
V 2 
z l 
z2 

I aq HgO w 1 
f ag Hgll w 1 
f ag MeHg w 
f ag HgO w 2 
f ag Hgll w 2 
f ag MeHg w 

f DOC HqO w 
f DOC HqO w 
f DOC Hqll w 
f DOC Hqll w 
f DOC MeHg 
f DOC MeHq 

f abio HgO w 
f abio Hgll w 
f abio MeHq u 
f abio HqO w 
f abio Hgll w 
f abio MeHq \ 

(%Me MeHg T/Hq T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 
Surface Area of the WaterBody 
Exchange rate 
Volume of Layer 1 
Volume of Layer 2 
depthof first water layer 
depth of second water layer 

Units 
q/m3 
q/m3 
q/ni3 
q/m3 
q/m3 
q/m3 
q/m3 
q/m3 
q/m3 

q/lll3 
q/m3 
q/m3 

q/lll3 
q/m3 
q/m3 
q/m3 
q/m3 
q/m3 
q/m3 
q/m3 
q/m3 

fl/fl 

fl/fl 

fl/fl 

fl/fl 

q/lll3 
q/m3 
q'q 

%MeHq 
5.25% 
1.75% 
0.11% 

iil3<yr 
ni3<yr 
m3<yr 

Aw'z 1 
Aw'z 2 

agueous pha 
agueous pha 
agueous pha 
agueous pha 
agueous pha 
agueous pha 

i fractiixk of HqO in water column, layer 1 
i fraction of Hqll in wafer column, layer 1 
i fraction of MeHg in water column, layer 1 
i fraction of HqO in wafer column, layer 2 
i fraction ol Hqll in wafer column, layer 2 
i fraction ol MeHq in wafer column, layer 2 

DOC complexed fraction of HqO In wafer column, layer 1 
DOC complexed fraction of Hqll In water column, layer 1 
DOC complexed fraction of MeHg in wafer coiumn, layer 1 
DOC complexed fraction ot HqO in wafer column, layer 2 
DOC complexed fraction ot Hqll in wafer column, layer 2 
DOC complexed fraction oi MeHg in wafer column, layer 2 

abiol 
abiol 
abiol 
abiol 
abiol 
abiol 

. particulate phase fraclion of HgO in water column, layer 1 

. particulate phase fraclion of Hqll in water column, layer 1 

. particulate phase fracfion of MeHq in water column, layer 1 

. particulate phase fracfion oE HqO in water column, layer 2 

. particulate phase fracfion of HqJI in water column, layer 2 

. particulate phase fraclion of MeHq in water column, layer 2 

Value 
1 56E-05 
2 97 E-06 
7 43 E-07 
1 lOE-04 
2 44E-04 
1 08E-05 
1 lOE-04 
2 91 E-04 
2.84E-06 

1.93E-05 
3.65E-04 
4.04E-O4 

1.56E-05 
5 77 E-05 
4 06E-06 
1.10E-O4 
6.10E-04 
1.28E-05 
9.16E-05 
1.B3E+01 
2-0aE-O2 

3 46E-11 
1 43 E-05 
2 49E-08 
1.43E-05 

2-n3E-in 
4.n7E-05 
4.61 E-08 

7.73E-05 
7 33E-04 
4 07 E-05 

%Hqll 
74.59% 
83.19% 
99.89% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 

0 49 
0 10 

100.00000% 
0 88548% 
3.06930% 

100.00000% 
6 87088% 
1410566% 

0 00000% 
4 27053% 
15.22372% 
0.00000% 

33.13706% 
69.96409% 

0 00000% 
0 53471% 
0 00410% 
0 00000% 
6 15876% 
0 02796% 

Cone, in nq/L : uq/q 
15 58 
2.97 
0.74 

110.39 
244.01 
10 76 
110.39 
290.76 

2.84 

19.29 
365.17 
403.99 

15 58 
57 66 
4.06 

110.39 
609.90 
12.80 
9163 

18314487 35 
20771 02 

0 000 
14.303 
0.025 
14.328 

0.00 
40.65 
0.05 

77.30 
733.10 
40 70 

%HqO 
20.15% 
15 06% 
0.00% 

K ^ = l^,,n+af^.H,u4HM<,AH...>.-K]<UH^^^^ 

V ^ ^ ^ = Lr^^,,^+Q,,,C,,^,,^4w„,,,-V^\c;^,,^^^^ 

Q' = 
£",-, A,. 

0,5-(z,-l-zJ 
0" Bulk exchanqe flow \\2,I\\ 

Equabons for Total Mercury Concentrationsofqivenspedes (i.e., bilal HgO: soibed -i-dssolved) 

;^=i7.;.^+a„c„^^4k..r ' 'J-c;,,,+k„f;+H,„.,«-^J-c;,^ 

da 

dQ 

K^-^=4^UyKWE,A^^^^rK+H>^..r,^^^^^^^^^ 
/;: 

-+(i'.+n)-o.-< 

dQ, 
" dt -=4^i.jy^<,A^^^^^>s-y}(-z,HA-&-^'^^€<-^'i.^^^^^^^ -'+k+vj-c«//A 

d(Z,n 
- = A''^s,«ii-K]-c^,,;iA-Q'-i<'^^.«.i^K-i'^^..-K-kw^>.,..^-K--^,Af:il^.HiA,.-y,B-f^^^^ 

dCZ 
=KL:1 ' fbiiillgo)' A t [ ^B, -K+vAC • A - i •fJc^+[H..„-^JcS 

t , ~ rjiX^flglZ"'" Ya ' Jabi^slA ŝB ' Jbi'uSsm A l l '-ffji/"'" r ^ i j j KiA' '-Hg, + -K. A^rA\)T::LuK-{kKA^\j-y. '-H!n+l*'jEi«j/i"i<ifJ'*-M 

dCZ 
- ["si . /ogJJfHs + T i J •/oi ' ioMeiJi + ^sS ' Jb^MeHg] ' A \ ' ^-ja ^v,)-/: i-*6. 

Q' = 
E „ A.-

0 , 5 - ( z 3 + z , ) 
E^ = Q . Q \ 4 2 - Z ^ * ^ - ^ e S d I y r where Z is mean total depth [i.e.. z l + z2) 

from Moitimer, cited inSchnoor. 1996, pq 57 
for rivers, this will be different fsee Schnoor) 

Matrix A 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

A'x=l) 

C HqO 1 T 
1 

-1.90E*08 
1.12E*08 
0 OOE+00 

3,018E+O6 
O.OOOE+00 
O.OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 

C Hqll 1 T 
2 

4,54E+07 
-6,29 E+07 
6,91 E-02 

0 OOOE+OO 
1,40BE+07 
0 OOOE+OO 
0 OOE+00 
0 OOE+OO 
0 OOE+00 

C MeHq 1 T 
3 

2,39E+06 
4.02 E-02 

-9,76E+06 
0 OOOE+OO 
0 OOOE+OO 
3,773 E+06 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HqO 2 T 
4 

3.02E+06 
O.OOE+00 
O.OOE+00 
-2,31 E+07 
1,99E+07 
O.OOE+00 
2,12E+05 
O.OOE+00 
O.OOE+00 

C Hqll 2 T 
5 

O.OOE+00 
3,02 E+06 
0 OOE+OO 
4,06 E+06 
-1,34E+08 
6,43E-01 
0 OOE+OO 
0 OOE+OO 
0 OOE+OO 

C MeHq 2 T 
6 

0 OOE+00 
0 OOE+00 
3.02 E+06 
2,43E+05 
6,43 E-01 
-8,19E+06 
0 OOE+00 
0 OOE+00 
4.93E+06 

: HqO 1 se 
7 

0 OOE+00 
0 OOE+00 
0 OOE+00 
2.55E+05 
0 OOE+00 
0 OOE+00 
-2.55E+05 
I.OOE+OO 
0 OOE+00 

: Hqll 1 se 
S 

O.OOE+00 
O.OOE+00 
0 OOE+00 
0 OOE+00 
4.29 E+03 
0 OOE+00 
0 OOE+00 
I.OOE+OO 
1.45E+00 

C T sed 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
4,31 E+03 
0 OOE+00 
1,00 E+OO 
-4.31 E+03 

18 33535 

Matrix 
b 

-3.99 E-01 
-4,13E+01 
-9.97 E-01 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
1,83E+01 
O.OOE+00 

q/m3 

C 
C 
i: 
i : 
i : 

c 
c 
c 
c 

HqO 1 T 
Hqll 1 T 
MeHq 1 T 
HqO 2 T 
Hqll 2 T 
MeHq 2 T 
HqO sed 
Hqll 1 sed 
MeHq 1 sed 

Solution 
Matrix 

1.558E-05 
5.766 E-05 
4.061 E-06 
1.104E-04 
6.099E-04 
1.280E-05 
9.163E-05 
1.831E+01 
2.077E-02 

Inverted Matnx 

-9.25E-09 
-1,66E-08 
-9,27E-17 

-1,569 E-09 
-1,979 E-09 
7,949 E-17 
-1,30E-09 
1.30E-09 
5.27 E-13 

-6.71 E-09 
-2.80 E-08 
-3.53E-16 

-1,446 E-09 
-3,165 E-09 
-4,998 E-16 
-1.20 E-09 
1.20 E-09 
-1.69 E-13 

-3,41 E-09 
-5,80E-09 
-1,59E-07 

-1,353 E-09 
5,934E-09 
-1,e42E-07 
-1,12E-09 
2,10E-04 
-2,10E-04 

-1,39 E-09 
-2.81 E-09 
7,27 E-15 
-4.51 E-08 
-7,00 E-09 
2,36E-14 
-3.74E-08 
3.74E-08 
3.95E-11 

1,94E-10 
7.17 E-10 
4,95E-16 
1,40 E-09 
7,77 E-09 
1.59 E-15 
1.16E-09 
1.17 E-09 
1.42E-12 

-2.97 E-09 
-4.49 E-09 
-1,47 E-07 
-2,51E-09 
1,66E-08 
-4,76E-07 
-2,08 E-09 
5.44E-04 
-5.44E-04 

-1,38 E-09 
-2.79 E-09 
8.42E-13 
-4.51E-08 
-6,87 E-09 
2.72E-12 
-3,96E-06 
3.95E-06 
4.44E-09 

8,34E-07 
3,08 E-06 
2.13E-07 
6.02E-06 
3.33E-05 
6.88E-[)7 
4.99E-06 
9.99E-01 
1.12E-03 

-2.77 E-09 
-3,78 E-09 
-1,47 E-07 
-1,11 E-09 
2,43E-08 
-4,76E-07 
-9.20E-10 
7.75E-04 
-7,75E-04 

iFb/A 

16E-05 
5 8E-05 
4 1E-06 
0.0001 i 
0.00061 
13E-05 
9 2E-05 
18 3145 
0.02077 

g H g 

g sed /'po™=fe(l-^w) g sed 

sed 

s H g 
m ' bulk 

It? bulk 
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SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

HqO w 
Hqll w 
MeHq 
HgO w 
Hgll w 
MeHq 

E phylo HqO w 
E phylo Hqfl w 
E phyto MeHq 
E phylo HqO w 
E phylo Hgfl w 
E phylo MeHq 

E org HgO w 1 
E org Hgll w 1 
E org MeHq w 
E org HgO w 2 
E orq Hgll w 2 
E org MeHq w 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate piia 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

J fraction of HqO in water column, layer 1 
J fraction of Hgll in water column, laver 1 
J fraction of MeHq in water column, laver 1 
? fracton of HgO in water column, laver 2 
} fraction of Hgll in water column, layer 2 
J fraction of MeHg in water column, layer 2 

J fraction of HgO in water column, layer 1 
J fraction of Hgll in water column, laver 1 
J fraction of MeHq in water column, layer 1 
J fraction of HgO in water column, laver 2 
J fraction of Hgll in water column, layer 2 
J fraction of MeHg in water column, laver 2 

organic particulate pha 
orqanic particulate pha 
organic particulate pha 
organic particulate pha 
orqanic particulate pha 
organic particulate pha 

? fracfion of HqO in water column, layer 1 
? fracfion of Hqll in water column, layer 1 
? fracfion of MeHq in water column, layer 1 
? fracfion of HgO in water column, layer 2 
? fracfion of Hgll in water column, layer 2 
? fracfion of MeHq in water column, layer 2 

0.00000% 
9.92923% 

39.61797% 
0.00000% 
0.00000% 
0 00000% 

0.00000% 
79.43383% 
39.61797% 
0.00000% 
0 00000% 
0 00000% 

0 00000% 
4 94622% 
2 46695% 
0 00000% 

53 83330% 
15.90229% 

f aq HgO sed 
E ag Hgll sed 
E aq MeHg sed 

E sed HgO sed 
E sed Hgll sed 
E sed MeHq sed 

L T.HqO 
L T.HqII 
L T.MeHg 

Rate Constants 
kw v,HgO 
kw v,Hgll 
kw v,MeHq 
kw oHd 1 
kw oxid 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demelh 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb oxid 
kb red 
hb melhy 
kb demeth 
kb mer 

aqueous phase fractim of HqO in sediments 
aqueous phase fraction of Hqll in sedimerrts 
aqueous phase fraction of MeHq in sediments 

particulate phase fraclion of HgO in sediments 
particulate phase fraclion of Hgll in sediments 
particulate phase fraclion of MeHq in sediments 

Total Load. HgO 
Total Load. Hgll 
Total Load. MeHq 

water column volatilization loss rale conslant. HqO 
water column volatilization loss rate conslant. Hqll 
water column volatilization loss rate conslant, MeHg 
water column oxidalion rate conslant 
water column oxidalion rate conslant 
water column reduction rate conslant. laver 2 
water column reduction rate conslant. laver 2 
water column methylation rale conslant, layer 1 
water column methylation rale conslant, layer 2 
water column demelhylation rate constani, layer 1 
water column demelhylation rate constani, layer 2 
water column pholoreduction rate Eor layer 1 
water column pholoreduction rate Eor layer 2 
water column mer cleavage demelhylation rate constant 
b^kthic oxidalion rale conslant 
b^kthic reduction rate conslant 
benthic methylalion rate conslant 
benthic demelhylalion rate constani 
benthic mer cleavage demelhylation rafe constant 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

100.00000% 
0.00132% 
0.01133% 

0 00000% 
99 99868% 
99 98867% 

3 99E-01 
2.17E+01 
7 43E-01 

388.36 
0 00 
0 65 

610.22 
525.60 
246.95 
107.40 

0 00 
0 00 
0 00 
0 00 
13.03 
6 43 
0 00 

gHg 
g sed Pp.„il^-") 

abiotic setding velocitv 
biotic settlinq v^ocity 
resuspension velocitv 
phvtoplankton moitality rale 
mineralization rate 
burial rate 

pore water diffusive volume, HqO 
pore water diffusive volume, HqlL 
pore water diffusive volume, MeHq 
pore water diffusion coeftJcient,HqO 
pore water diffusion coefficient, Hql[ 
pore water diffusion coefficient, MeHq 
Sediment Particle Den^ly 
sediment porosity 
sediment layer, char miranq lenqth 
Volume of SedimenI 

Effective ParSlion Coefficients for each Hq species and layer 
K eff HQO 1 Effective K for HqO in layer 1 
K eff Hqll 1 Effective Kfor HqO in layer 2 
K eff MeHq 1 Effective Kfor Hqll in layer 1 
K eff HqO 2 Effective Kfor Hqll in layer 2 
K eff Hqll 2 Effective Kfor MeHq in layer 1 
K eff MeHq 2 Effective K for MeHq in layer 2 

R sw 
R sw 
R sw 
b sw 
b sw 
b sw 
rho s 
e sei 
z se( 
V sec 

TSS 

HqO 
Hqll 
MeHq 
HqO 
Hqll 
MeHg 

TSS+2 

m ^ 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3^r 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

mgfl-
mgfl-

l A q 
Ukq 
Ukq 
Ukq 
Ukq 
Ukq 

4792.628412 
73 

0.003700005 
10 95 
0 01 

0.007620015 

2.12E+05 
2.12E+05 
2.02E+05 
6 41 E-10 
6 41 E-10 
6.11 E-10 
2.65E+00 
tM 

0.03 
11351.43 

7 90 
0 56 

O.OOE+00 
2.33E+06 
5.66E+05 
O.OOE+00 
2.67E+06 
3.37E+05 

^iufL^,^K,fU 
sL^+si, 

CL. 

+ ^piytf^ptyui, + ^ : 

,+s;,,„+si,„ 
+ci,oc,, 

Ĵ L ,1 (a - c ) 
TSS 

Tab: WaterBody C s e d H g Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Water Body Mercury Concentrations 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Symbol 
C HgO 1 Aq 
C Hgll 1 Ag 
C MeHg 1 Aq 
C HgO 2 Ag 
C Hgll 2 Ag 
C MeHg 2 Ag 
C HgO pore 
C Hgll pore 
C M e H g j r a e 

C HgT 1 flllered 
C HgT 2 flllered 
C HgT Sed Altered 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sea 
C MeHg 1 sed 

C HgO sed, wet 
C Hgll 1 sed, wet 
C MeHg 1 sed, wet 
C HgT sed,wet 

C HgO sed,dryweight 

Parameter Eguatton 

C Hgli 1 sed, dry weight 
C MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
C H g T S e d , dry weigh 

Layet1 
Layer 2 
Sediments 

Q' 
Oin 
Qout 
Aw 
E 
V 1 
V 2 
z l 
z2 

f ag HgO w 1 
f ag_Hgli w 1 
f ag MeHg w 1 
f ag HgO w 2 
f ag_Hgll w 2 
f ag MeHg w 2 

f DOC HgO w 1 
f DOC HgO w 2 
f OOC Hgll w 1 
f OOC Hgll w 2 
f DOC MeHg w 1 
f DOC MeHg w 2 

|%MeMeHg T/Hg Tj 

Bulk Exchange Flow 
Intlow 
Outflow 
Surtace Area of the Water Body 
Exchange rate 
Volumeof Layer 1 Aw'z 1 
Volume of Layer 2 AWz 2 
depth of first water layer 
depth of second water layer 

Units 
g/m 3 
g/m3 
g/m3 
g/mS 
gAIi3 
gAIi3 
g/m3 
q/rn3 
g/ma 

q/m3 
g/m3 
gfm3 

g/ni3 
g/mS 
'gAli3 
gAIi3 
g/m3 
q/rn3 
g/ma 
gftnS 
g/mS 

g/g 

m m PM] 

g'g 
g'g 
g/g 

gftnS 
g/ni3 
g'g 

%MeHg 
5.47% 
1-80% 
0.1 a s 

ni3;vT 
m3/vr 
m3/iT 
ins 

m2/vT 
m3 
m3 
m 
m 

agueous phase fraction of HgO in water column, laver 1 
aqueous phase fraction of Hgll in water column. ayerl 
aqueous phase fraction of MeHg in water column, layer 1 
agueous phase fraction of HgO in water column, lav«r2 
aqueous phase fraction of Hqll in water column. ayer 2 
agueous phase fraction of MeHg in water column, la\«r 2 

DOC complexed fraction of HgQ in water column layer 1 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of HgO in water coiumr 
DOC complexed fraction of Hgll in water column 

layer 2 
layer 2 

DOC complexed fraction of MeHg in water column, layer 2 

VaUe 
4.BO E-06 
9 21 E-07 
2.40 E-07 
3.27 E-05 
7.21 E-05 
3.29 E-06 
3.27 E-05 
8.59 E-05 
8.58 E-07 

5.96E-06 
1.0BE-04 
1.19E-04 

4.BO E-06 
1.79 E-05 
1.31 E-06 
3.27 E-05 
1.BO E-04 
3.91 E-06 
2.71 E-05 
5.41 E+OO 
6.28 E-03 

1.02E-11 
4 71F-nK 
7.52E-09 
4.23E-06 

6 02E-11 
1.20 E-05 
1.39 E-08 

2.40E-05 
2.17E-04 
1.20E-05 

%Hgil 
74.49% 
83.14% 
99.8B% 

3,017,619 
3,474,314 
3,474,314 
37B,3B1 

2 
183,741 
37,838 

0 
0 

100.00000% 
0 88548% 
3.06930% 

100 00000% 
6 87088% 
14.10566% 

0.00000% 
4.27053% 
15.22372% 
0 00000% 
33.13706% 
69.96409% 

Cone, in ng/L : u 
4.80 
0.92 
0.24 

32.65 
72.12 
3.29 

32.65 
85.89 
0.86 

5.96 
108 06 
1194Q 

4.80 
17.86 
1.31 

32.65 
180.25 

3.91 
27.10 

5,409,978.52 
6,283 63 

0.00 
4.22 
0.01 
4.23 

0.00 
12.01 
0.01 

23.97 
216 82 
12.02 

%HgO 
20.03% 
15.06% 
0.00% 

Q' = 
£•.-. A-

0.5.{z,+z,) 
O' BulKexchangeflow[L3/Tl 

Eguations for Total Mercuiy ConcenftaBons of g ivm ^>ecies {i.e.. total HgOrsortiea + dissolved) 

t;^=ir,«^+aAw4w..>-f;l'c;,^4*^«./^.+K.=/«.«-d-c;^^^ i ' h iqH^ ' \ \ ' ^ H ^ . \ ^ y i if^.? 

A f* 

d(i. 
" dt 

-=Ak^,,2-yic,^A^w„^^-K+kK^i,..,^^v}c:^^^^ /:: 
-+(i'.+n)'/;;M.A 

I;.^=+N..•^•J•c;,.,-^h, •y2-c',.,A-Q'-i''u-K-k^.,-y.-^.AT:^%,,iA.-'.rf:;'̂ ^^^^ -+k+^)-f::LdA 

d^ZiB = 4'=>S,, ,*!r^]-C'j5^,^-F[-S--*w,,„,^,-F,-Jr^„-F,.-*«,„„,, ,-F..-v,^-/„ ' ;f^,^^^ e U i • ^ ' ' ^aq.MeHi 

d C " 

• dt 
" - l-^^A'g'HsO + V ^ ' f^iial • fbi'aJlgtl / • •^w -vJ-/;: •A...-l!b. Ct+i^b,^-KK::+[kK.ryJ-C'^ 

'= | f lX,U+kr/ ;af*, /z+v. , - / ; i J -A|-CS, , ,4*4, , /U-C + 7. 
'sed I 

^yj-c^ 

^ i . . ~l-^sw/«ilOHe"'"VsJ •/oilaMeHg+^iS ' /siaJJiHs/ '•^w]'^w -[kb„..-yj-c: AC •A., - i k b . -kb^ 

Q' = 
- ^ n - ^ r 

0 , 5 . ( z , + Z j ) 
E_ = 0.0142 • Z'"^ • 365d /y r wtiere Z is mean teial depth (i e., z1 + z2 | 

from Mortimer, died in Schnoor, 1996, pg. 57. 
forrlyers, B I E W I I I Be different (see Schnoor] 

Matrix A 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO Z T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO 1 T 
1 

-1,90E+08 
1,12E+0B 
0 OOE+00 
3,01SE-fOE 
0 OOOE+OO 
0 OOOE+OO 
0 OOE+00 
Q.00E+OO 
O.OOE+00 

C Hgll 1 T 
2 

4,54E+07 
-S,29E+07 
6,31 E-02 

O.OOOE+00 
1,408 E+07 
O.OOOE+00 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C MeHg 1 T 
3 

Z,3SE-f06 
4.02E-02 

-9,7eE-H)G 
O.OOOE+00 
O.OOOE+00 
3,773 E+OS 
O.OOE+00 
O.OOE+00 
O.OOE+OO 

C HgO 2 T 
4 

3,02E+€6 
O.OOE+00 
O.OOE+00 
-2.31 E+07 
1,99E+07 
O.OOE+00 
2,12E+05 
O.OOE+00 
O.OOE+00 

C Hgll 2 T 
5 

0 OOE+00 
3.02E+OE 
0 OOE+00 
4.0GE+06 
-1,34E+08 
6,43E-01 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C MeHg 2 T 
6 

0 OOE+00 
0 OOE+00 
3,02 E+06 
2,43E+05 
6,43 E-01 
-S,19E+Q6 
O.OOE+00 
O.OD E+OO 
4.93 E+OG 

: HgO 1 sei 
7 

0 OOE+00 
0 OOE+00 
0 OOE+00 
2,S5E+0S 
0 DOE+00 
0 DOE+00 
-2,55E+05 
I.OOE+OO 
0 OOE+OO 

C Hgll 1 sed 
G 

D ODE+00 
D ODE+00 
D ODE+00 
D ODE+00 
4,29 E+03 
0 ODE+00 
0 ODE+00 
1,00 E+OO 
1,45 E+OO 

C MeHg 1 sed 
9 

O.OOE+DO 
O.OOE+DO 
O.OOE+00 
O.OOE+DO 
O.OOE+DO 
4,31 EM)3 
O.OOE+DO 
1,OOE+00 
-4.31 E+03 

Matrix 
b 

-3.g9E-01 
-4,13E+01 
-9.97 E-01 
0 DOE+OD 
0 DOE+OD 
0 DOE+OD 
0 DOE+OD 
5.42E+00 
0 DOE+OD 

G HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

Solution 
Matrix 

4 802E-06 
1 786E-05 
1.312E-06 
3.265E-05 
1.803E-04 
3.912E-06 
2 710E-05 
5.4 ID E+OO 
6.284E-03 

Inverted Matrix 

-9,2SE-09 
-1,66 E-OG 
-9,27 E-17 

-1,5G9E-09 
-1,979 E-09 
7.949E-17 
-1,30 E-09 
1.30E-09 
5.27E-13 

-6,71 E-09 
-2,30 E-OG 
-3,53 E-16 

-1,446 E-09 
-3,165 E-09 
-4,99GE-16 
-1,20 E-09 
1.20 E-09 
-1.69 E-13 

-3.41 E-a9 
-5,GOE-09 
-1,59E-07 

•1.353E-09 
5,934 E-09 
•1 .G42E-07 
-1.12E-09 
2,10E-04 
-2.10E-a4 

-1,39 E-09 
-2,31 E-09 
7,27E-15 
-4,51 E-OG 
-7,00 E-09 
2,36E-14 
-3,74E-0G 
3.74 E-OG 
3.95E-11 

-1,94E-10 
-7,17E-10 
-4,95E-16 
-1,40E-09 
-7,77 E-09 
-1,59E-15 
-1,16E-09 
1,17E-09 
-1.42E-12 

-2,97E-09 
-4,49E-09 
-1,47E-07 
-2,51 E-09 
1,66 E-OG 
-4,76E-07 
-2,03E-09 
5,44E-04 
-5,44E-04 

-1,36 E-09 
-2,79 E-09 
G.42E-13 
-4,51 E-OG 
-6,37 E-09 
2.72 E-12 
-3,96 E-06 
3.95 E-06 
4.44E-a9 

6,34E-07 
3,06 E-06 
2,13E-07 
6,02 E-06 
3,33 E-05 
6,86 E-07 
4,99 E-06 
9,99 E-01 
1.12E-a3 

-2,77E-09 
-3,78E-09 
-1,47E-07 
-1,11 E-09 
2,43 E-06 
-4,76E-07 
-9,20E-10 
7,75 E-04 
-7,75E-04 

X=ti/A 

4.8E-06 
1.8E-05 
1.3E-06 
3.3E-05 
0 00018 
3.9E-06 
2.7E-05 
5 40998 
0.00628 

TargetC sed,wel 5416289254 g/g 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

f_abio_HgO_w_1 
f abio Hgll w 1 
f abio MeHg w 1 
f_abio_HgO_w_2 
f abio Hgll w 2 
f abio MeHg w 2 

f zoo HgO w 1 
f zoo Hgll w 1 
f_zoo_MeHg_w_ 1 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_MeHg_w_2 

f phyto HgO w 1 
f_phyto_Hgll_w_1 
f phyto MeHg w 1 
f phyto HgO w 2 
f_phyto_Hgll_w_2 
f phyto MeHg w 2 

f o r g H g O w l 
f org Hgll w 1 
f org MeHg w 1 
f_otg_HgD_w_2 
f org Hgll w 2 
f org MeHq w 2 

f ag HgO sed 
f a q Hgll sed 
f ag MeHg sed 

f s ed HgD sed 
f sed Hgll sed 
f sed MeHq sed 

L T,HgO 
L T,Hgll 
L_T,MBHg 

Rate Constants 
l<w y.HgO 
l(w y,Hgll 
i™ y,MeHg 
l<w_ox]d_1 
l(w oxid 2 
^M red 1 
l(w_red_2 
l<w meffi 1 
l(w melh 2 
l(w Oemeth 1 
l(w Oemeth 2 
l<w pholodegrad 1 
l<wphotodegra0_2 
l(w mer 
Mn oxid 
kBted 
KB meffiy 
KB demeth 
KB mer 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of MeHq in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particuiate phase fraction of Hgll in water column, layer 2 
abiotic particulate phase fraction of MeHq in water column, layer 2 

zooplankton particulate phase fraction of HqO in water coiumn, layer 1 
zooplanklon particulate phase fraction of Hqll in water column, la\«r 1 
zooplankton particulate phase fraction of MeHg in water column, la^er 1 
zooplankton parCculaie phase fraction of HgO in water column, Ia\«r2 
zooplankton patflculate phase fraction of Hgll in water column, layer 2 
zooplankton patflculate phase fraction of MeHg in water column, layer 2 

phytoplanKlon particulate phase fraction of HgD in watet coiumn, layer 1 
phytoplanKlon particulate phase fraction of Hgll in watet column, layer 1 
phytoplanltfon particulate phase fracflon of MeHg in watet column, layer 1 
phytoplankion particulate phase fraction of HgD in watet column, layer 2 
phytoplankion particulate phase fracflon of Hgll in watet column, layer 2 
phytoplanKipn particulate phase fracflon of MeHg in water column, layer 2 

organic particulate phase fraction of HgD tn water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of MeHg in water column, layer 1 
organic particulate phase fraction of HgD in water column, layer 2 
organic partioilate phase fraction of Hgll tn water column, layer 2 
orqanic particulate phase fraction of MeHq in water column, layer 2 

agueous phase fraction of HqO in seOiments 
agueous phase fraction of Hqll in seOiments 
agueous phase fraction of MeHg in seOimenis 

particulate phase fracflon of HgD in sediments 
particulate phase fracflon of Hgll in sedments 
particulate phase fracflon of MeHg in seOiments 

Total Load, HgD 
Tolal Load, Hgll 
Tolal Load, MeHg 

watet column volatilizatjon loss rate c 
waiet column volatilization loss rate c 
watet column volattlizatkin loss rate c 
waiet column oxklation rate constant 
waiet column oxklation rate constant 
watet column reduction rale constant 
watet column reduction rale constant 
watet column methylaflon rate constf 
watet column methylaflon rate constf 
watet column demethytation rate con 
waiet column demethyiation rate con 
watet column photereOuctton ratef<a 
watet column photereOuctton ratef<a 
waiet CPlumn met cleavage demefti\ 
benthic oxidafion tate constant 
benthic teducflon rate constant 
benthic meffiyiatkin rate constant 
benthic Oemethylaflon rate constant 
benthic me/" cleavage Oemethylaflon 

ONt 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryi 
per>i 
per\T 
per^T 
periT 
peryi 
peryr 
peryr 
per^T 
pervr 
per>T 

0.00000% 
0.53471% 
0.00410% 
0.00000% 
6.15876% 
0 02796% 

D.00000% 
9.92923% 
39.61797% 
0 00000% 
0 00000% 
0 00000% 

D 00000% 
79.43383% 
39.61797% 
0.00000% 
0.00000% 
0.00000% 

0 00000% 
4.94622% 
2.46695% 
0.00000% 
53.83330% 
15.90229% 

100 00000% 
0 00132% 
0 01133% 

3.99 E-01 
2.17E+01 
7.43E-01 

388.36 
0 00 
0 65 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13.03 
6 43 
0.00 
OW 

ono 
0-00 
0.00 
0.00 

K y l ^ 

g H g ' 

g sed 
P p . raa.(l-^i«i) gsed 

cm' sed 

~ g H g ' 

m' bulk 

' m' " 

n i bulk m J 

v s A 
V SB 
V rs 
Kmort 
V mm 
V Bur 

R sw HgO 
R sw Hgll 
R sw MeHg 
E sw HgO 
E sw Hgll 
E_sw_MeHg 
iho s 
e_sed 
zsed 

V sed 

TSS_1 
TSS+2 

abiotic seUling velocity 
btoflc settling velocity 
resuspension velnciiy 
phytoplanKton moitality rate 
mineral izatton rate 
Burial rate 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgll 
pore water diffusive volume, MeHg 
pore water diffusion coetlictenl,HgO 
pore water diffusion coeflictent, Hqll 
pore water diffusion coeflictent, MeH< 
Sediment Partfcle Density 
sediment porosily 
sediment layer,char miwng ienqtii 
Volume of Sediment Aw*z sed 

m / ^ 
m/yr 
t t i lv 

peryr 
peryr 
m/yr 

m3/yr 
mB/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.003700005 
10.95 
0.01 

0.007620015 

2.12E+05 
2.12E+05 
2.02E+O5 
6.41 E-10 
6.41 E-10 
6.11E-10 

2 65 
0.83 
0 03 

11351.43 

7 90 
0 56 

Effecttve PaiOtien Coefficients lor each Hg species and layer 
K eff_HqO_1 
K eff Hqll 1 
K eff MeHg 1 
K eff HgO 2 
K eff Hqll 2 
K eff MeHg 2 

Effecttve KforHgO in layer 1 
Efl'ecttve KforHgll in layer 1 
Efl'ecttve Kfor MeHg in layer 1 
Efl'ecttve Kfor HqO in Iayer2 
Effective Kfor Hqll in layer 2 
Effective Kfor MeHg in layer 2 

L/kg 
Ukg 
Ukg 
U l ^ 
Ukg 
UKg 

O.OOE+00 
2.33E+06 
5.66E+05 
O.OOE+00 
2.67E+D6 
3.37E+D5 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ^ D e p , i ' ^ ^ R I , i ~ ^ ^ R T V , i ~^ ^ R R , i ~^ ^ R U J ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

Units 
g/yr 
g/yr 
g/yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

Value 
O.OOE+00 

7.32 
0.116465672 

0 
19.34 

0.3078 

h i and Dry Depos i t ion 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C mP 
precip.: 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 

^^H^^l 0.15 

^ ^ i ^ ^ 
9.34 

0.1578 

0 

0.15 

, User 
1 User 

User 

1 User 
User 
User 

g 
1.5% wet 

Tab: Hg Loading Page 1 of 3 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

^ R l i ~ Y^drvJ '^^yvet.J • ^ C A ^ ^ L i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^W.i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^ w e t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D 
welA • A.U • Ru.t 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

^ R J ^ R W . + L 
Equation 

RR, 

UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW. i 

Value 
0.00 
13.47 
0.62 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 
0.67 
0.00 

Tab: Hg Loading Page 3 of 3 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Gaseous Diffusion Loading 
Symtiol Parameter 
L Diff.HgD Gaseous Diffusion Loaflmg, HgO 
LDiff.Hgll Gaseous Diffusion Loaflirq. Hgll 
LDiff.MeHg Gaseous Diffusion Loafling. MeHg 

C a.HgO 
C a.Hgll 
C a.MeHg 

Symbol 
K V.HgO.T 
K v.Hgll.T 
K V.MeHg.T 
Theta 
H.HqO 
H.Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concenttattor of Hgll 
Gaseous Concerltattor of MeHg 

Parameter 
overall transfer rate, HgO. adj for T 
overall transfer tate, Hgll, ad| forT 
overall transfer tate, MeHg. aflj for T 
T cofrectioh factor 
Heniv's Law Constant. HqO 
Henfy's Law Constant. Hqll 
Henry's Law Constant. MeHq 
Universal Gas Constant 
water Bofly temperature 
Surface area of the watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v.HgO overall transfer rate, HgO 
Kv.Hgl l overall transfer rate, Hgll 
K V.MeHg overall transfer rate. MeHq 
KL.HgO liguid phase transfet coefficient. HqO 
KL.Hgl l liquid phase transfer coefficient. Hgl I 
K L.MeHq liquid phase transfer coefficient.MeHg 
K G , HgO gas phase transfer coefficient. HqO 
K G . Hqll qas phase transfer coefficient. Hqll 
K G. MeHg qas phase transfer coefficient. MeHg 

Equation 

Equation 

Units 
g"/r 
•Vyf 
g'yf 

ug/m3 
ug/m3 
ug/m3 

Units 
hi/yr 
hi/yr 
m/yr 

_ atm-hi3/mole 
atm-hi3/mole 
atm-m3/mole 

at7h-m3/mole-K 
Kelvin 

Value 
3 99E-D1 
6.73E-D1 
6.15E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E+D2 
1 69E-D2 
1.03E-I-D1 

1026 
7 1DE-D3 
7 1DE-10 
4 7DE-D7 
8.21 E-05 

302.54 

m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yt 

1.89E+02 
1 7DE-D2 
1.D3E-1-D1 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+D5 
5.75E+05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason. R.P.. W.F. Ftlzgerald, F.M M Morel. 1994. The Biogeochemical cycling of elemenlal mercury: Anthropogenic Influences Geochimica et Cosmochiniica AcL 58(151: 3191-191 £ 
states that the atmosphere has an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Liquid transfer coefficient, K_L,i 
Symbol 
K L.HgO 
K_L.Hgll 
K_L.MeHg 
Sc W.HgO 
Sc_w.Hgil 
Scw.MeHq 
Tw 
|1W 

Parameter 
liquid phase transfer coefficient.HqO 
liquid phase transfer coefficient. Hql I 
liquid phase transfet coefficient.MeHg 
Schmidt nuniOer for water. HqO 
Schmidt numBer for water. Hqll 
Schmidt number for water. MeHg 
Temperature of reference watet (T=20| 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yr 

_ 
_ 
-C 

g/cm-s 

1.89E-f02 
1.89E-I-D2 
1.83E-t̂ D2 
2.9aE-f03 
2.98E-I-03 
3.12E-I-D3 

20 
0.019049 

^..="•15^1 [ ^ K r (3.15:̂ 100 
Calculated for T = 20 C (293.15 K) 

5b... , = k'> 

' ' Pw-D^,,-

J= 998.333 4-8.155(7;,-20)-f 0.00585(7;-20): 

Gas transfer coefficient, K_G,i 
Symbol Parameter 
K G , HgD gas phase transfer coefficient. HqO 
K G. Hqll qas phase transfer coefficient Hqil 
K G . MeHg gas phase transfer coefficient. MeHg 
Sca.HgO S<^mtdt numBer for air. HgO 
Sc a.Hgll Schmidt numBer for air. Hgll 
Sca.MeHg S<^midt numt>er for air. MeHq 

Parameters usefl in calculations of transfer coefficients 
u shear velocity 
Cfl flrag coefficient 
W wind velocity, 10 m abovewatersurface 
pa flensity ot air 
pw flensity of water 
k von Karman's constant 
i2 VISCOUS sublayer thickness 
va flynamic vtsco&ty of air 
Ta air temperature 

Equation 

u=sqrt(Cd)-W 

m/yr 
m/yr 
m/yt 

-
— 
— 

m/s 

-m/s 
g/an3 
g/cm3 

cm2/sec 
C 

5.94E-t-05 
5.94E-f05 
5.75E-f05 
2.71E-t00 
2.71E-f00 
2.84E+00 

0.198997 
0.0011 

6 
1.2DE-D3 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 l(:q/m3 at20 C |if wewanHo change wtlh T well need formula] 

, =(l.32-l-0.009»r„)il0-' 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04 -̂

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CJ-
S04^" 

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

alphas 
layer 2 

7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35.45 
96.056 

32.06 

Sediment 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0.3 
5.0E-03 

1.OE-09 

35.45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

[^^^1 = «oC,..^.. 

1 
^ 0 -

1 + ^HgCI cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 

OH- ' ^ ^ H g s q so]-' + ^ H s S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S s'-_ y,Q 

Assumption 
C\- = Total Chloride 
SO.^" = Total Sulfate 

S -̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100.00000% 
100.00000% 

0.88548% 
6.87088% 
3.06930% 

14.10566% 

0.00000% 
0.00000% 
4.27053% 

33.13706% 
15.22372% 
69.96409% 

0.00000% 
0.00000% 
0.53471% 
6.15876% 
0.00410% 
0.02796% 

0.00000% 
0.00000% 
9.92923% 
0.00000% 

39.61797% 
0.00000% 

0.00000% 
0.00000% 

79.43383% 
0.00000% 

39.61797% 
0.00000% 

0.00000% 
0.00000% 
4.94622% 

53.83330% 
2.46695% 

15.90229% 

100.00000% 
0.00132% 
0.01133% 

0.00000% 
99.99868% 
99.98867% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.08 
0.12 
0.31 
0.44 

52,833.08 
2,743.46 

16 
16 

J aa.i 1^,1 

I T I U Y^ai^i^ "^abio ~^bio_zoai "^biazoo^ ^biophytd '^biaphylo^ ^biodeadi ^l>ta,dead~ ̂ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"̂  ^ 4-ir V 
i T i U \JS.^j,i^ ' '^abto"^^bio_zoqi ' '^biqzoo'^ ^bio_phytii ' '^biqpfiyto'^ ^bio_dea4i' '^biqdead'^ ̂ DOQ ' "^DOQ 

~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-^"^ ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U Y^abi^' '^abio"^^bio_zoqi' '^biQzoo'^ ^bio_pl>ytd' '^biqphyto'^ ^bio_dea,Ji' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a b i o , i ' "^abioj ' ^ ^ "*"-'^ZJ/O dendj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_Me Hg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
l^_aq_o''g_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_D0C_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

J nits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

assumed to be 0.25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Solids Balance 

SbJo_phyto,1 
SbJo_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

8 41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 
5.56E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiottc solids in water inflow g/m3 
Phytoplankton bJottc solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

7.90 
0.50 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
•I.82E+09 

0 
0 
0 
0 

S abio,2 
2 

3.02E-t-06 
-1.82E+09 

0 
0 

1.81E-t-09 
0 

S bio dead.i 
3 

0 
0 

2.81E-'-07 
3.D6E+07 

0 
0 

S bio dead,2 
4 

0 
0 

3.02E+De 
-3.06E+07 

0 
2.76E+07 

S abio.sed 
5 

0 
1400.01159 

0 
0 

-4.28E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E+08 

0 
1.01 E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
8.41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-B.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-D4 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-04 

x=b/A 

0.084069 
0.12479 

0.311342 
0.4367 

52833.08 
2743.463 

-SE 

Value 
3.78E+05 
6.48E+05 
3.47E+06 
3 47E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0.83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

0.485598171 

0.1 
2.335096212 

378381 
3017618.85 
183741.1216 

37838.1 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

L^ = S,^'A[kg/w'/y,-

5 ^ = 1 . 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 . 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 

q W 
^B!0_dead,1 

death/production 

settling 

q W 
'^BI0,2 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • s : ^ o . - v ^ • A . • sz^oa + ^rs • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution, because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBA,--S, bio_ dsail 

A c^^^ ,, J/ Qsed J c^sed 
~ Vi • Av • "^Sjo dead~^mm'ysed ' ' ^b io dead~yb ' \ ' ' "^bio . 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Water column Abiotic Methylation of Hgll => MeHg 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
L9P_HglLw_1 
Laq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_meth_1 
k meth 2 

Parameter Equation Units Value Notes 
abiotic methylation in iayer 1 per day 1.16364E-07 1 
abiotic* methylation in iayer2 per day 1.16364E-06 1 
abiotic methylation in iayer 1 per yr 4.24727E-05 
abiotic* methylation in iayer2 peryr 0.000424727 
aqueous phase fraction of Hgll in water coiumn, iayer 1 0.00885 3 
aqueous phase fraction of Hgll in water coiumn, iayer 2 0.06871 
DOC compiexed fraction of Hgll in water column, layer 1 0.04271 
DOC compiexed fraction of Hgil in water column, layer 2 0.33137 
abiotic methylation in iayer 1 peryr 3.76E-07 
abiotic* methylation in iayer 2 per yr 1.70E-05 if anoxic: 

K .,. — / t . * f 
J I HgU 

k^ = /c„ 'U, i & i 
.fDOC 

Notes 
1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This Is a mid-range vaiue in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Coiumn table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic methyiation was suppressed by coior and particulates suggesting that 

only aqueous dissolved (non-DOC compiexed) Hgll is the oniy reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are muitipiied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in the hypoiimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

Ipediment Biotic Methylation of Hgll => MeHj 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Vaiue 
3.49091 E-07 
0.000127418 

Notes 

1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hinteimann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Avaiiability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgil as 0.012 - 0.016/d, whiie old mercury is 0.001/day 

^ a t e r column Demethylation of MeHg => Hgj 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 

L3CLHgii_w_i 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 

k demeth 2 

Equation Parameter 
biotic demethyiation in layer 1 
biotic demethyiation in layer 2 
biotic demethyiation in layer 1 

biotic demethyiation in layer 2 
aqueous phase fraction of Hgll in water coiumn, iayer 1 
aqueous phase fraction of Hgll in water coiumn, iayer 2 
DOC compiexed fraction of Hgll in water column, layer 1 
DOC compiexed fraction of Hgll in water column, layer 2 
biotic demethyiation in layer 1 

biotic demethyiation in layer 2 

Units 
per day 
per day 
peryr 

peryr 

1 
2 
peryr 

peryr 

Vaiue 
1.16364E-08 
1.16364E-07 
4.24727E-06 

4.24727E-05 
8.85E-03 
6.87E-02 
4.27E-02 
3.31 E-01 
2.19E-07 

1.70E-05 

Notes 

1 

k = k datieth .base 

Notes 
1 From Matiiainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journai of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particuiates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgli is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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jgjJijjjgy^gjj^Jjj^yjygJIjjJflJyy^j^UfitiS^^ifllL 
Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter 
biotic demethylation in sediments 
biotic demethylation in sediments 

Equation 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Belted Kingfisher - Varied Diet 

Units 
per day 
peryr 

Value 
6.98182E-07 
0.000254836 

Notes 
1 2 

July 6, 2012 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethyiation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, iayer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratioof Hg(0H)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
— 
~ 

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degradation (MeHg -> HgOl 
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
3.57E-02 
1.76E-02 
1.30E+01 
6.43E+00 

Notes 
1 From Sellers, P., CA. Kelly, J.W. 

From Fig. 2a. k=0.0022"PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR 

Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

PAR = E/m2-day 
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Photo-Redu^tJjuxiHgll 
k_photo_vis, study 
k_photo_U V-B. study 
k_photoreduct_base_vis 
k_photored uct_base_vis 

-> HgO] 
rate for vis = 21 W/m2 
rate for UV-B = 0.4 W/m2 
base photoreduction rate constant, vis 
base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

1 1 
1 1.2 

calculated for comparison to input 

July 6, 2012 

k = /t * F 
pholmed _ i pholoied base 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

0.10 
28.25 
0.54 
0.26 
0.11 
0.00 
0.65 
0.26 

236.00 
96.45 

calculated for comparison to input 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the St. Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 perhr. For vis only, k = 1.0 +/-0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03 uE/m2/s 
This is the calculation as given by Amyot, 2000. tn LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

f hoto-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
ratefor UV-B-1.18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over tayer 2 
Avg rate over layer 1 
Avg rate over tayer 2 

perhr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 

58.85 
1.44 
1.67 
1.44 

610.22 
525.60 

1 fromLaLonde, J.D.,M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
In freshwater, k = 0.25 +/- 0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k photo _base = 
0.25hr -1 

lASuE mAs 
k _ photo _ oxid =k _ photo _ base • UVB 
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U n h t I n t e n s i t y 
Symbol 
z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 
ri UV-B extinction coefficient (layer 
T] UV-B extinction coefficient (layer 
E_avg_1 
E_avg_2 
UV_avg_1 
UV_avg_2 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weathi 
Surface UV-B Intensity 
Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 
Avg Light over depth of layer 1 
Avg Light over depth of layer 2 
Avg UV over depth of layer 1 
Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 
76.66 
76.66 
17.84 

8.81 E+OO 
3.94E-03 
1.30E-18 

Pen?e3ucnor^Hg?n^ngIIjn'nofo-Keauctior^Iu^BioTi^?e3ucTiorr 
Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

236.00 
96.45 

246.95 
107.40 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

Notes 

t = E^e ' ax = 
Xj - X, ^̂  x , - x^ k 

i T •\-'i A-1 

e ' ' -k.x^ 

F 
X-, X| 

• J -^0 , ( /F* 
-^UV-BX J ^ _ dx = 

1 E, ,UV-B n ^uv-B î _ p Vuv-a'̂ i 

il^,_,= 0.4415^ (DOC) 86 UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
citing Scully, NM, Lean, DRS. Arch. Hydrobiol. Belh. 1994. 43,135. 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher - Varied Diet 

July 6, 2012 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Olin Site Specific 
Application of SERAFM 

Date 
2/15/2006 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

1/18/2010 

Changes 
Separated Partitioning Into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of DIssolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation If DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, Is fixed to link to per year 
a-llne of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations In this way, SERAFMb v̂ âs created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to Invert the matrix and "MMULT" to multiply the Inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boll SERAFM dov^n to the mercury cycling aquatic ecosystem, 
which can be used as Is to Investigate mercury concentrations In a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_w_1, link v^as to Sablo_2 (E59) was fixed to go to Sblo_dead,1 (E60) 
For f_org_Hgll_v^_1, link was to K_aq_org_MeHg (E80) v^as fixed to go to K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to Invert the matrix and "MMULT" to multiply the Inv of A by column vector b. 

Matrix multiplication originally designed for Mac, Incorporated Into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for v^lldllfe calculations were linked to the Input/output v^orksheeL 

In this application, BAFs v̂ êre linked v^lthln the v^lldllfe v^^orksheet to Include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, v^here It should have been using wet sediment concentrations. 

The nev^ SERAFM now uses the v^et concentration, and links that value to the Target C_sed_Hg page. This change has resulted In the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the Input out page. This reflects the use of site specific BAFs that v/ere based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/20071 

July 6, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

^ • • 
%with Known Contaminated Soil ^ ^ 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Con 

^B 
• • • • • 1 
1 

1 
centrations 

H g O H 
H g i i H 

MeHg™^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweiqht 

Value 
East 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% 

378,381 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 

7.15 
29.39 
29.39 
19.9 

105.2 

16 
16 
0 

Eutrophic 

^ ^ H 

^ ^ ^ 

^ 

^ 

^ ^ 

— 

5.64E-06 
7.33E-08 

40.7 H 

Known Mercury in Contaminated Soils 

Us,HgU ^ ^ 
Cs,Hgll 

Cs.MeHg 
1.129080624 

4.13E-03 ^ ^ _ 

Units 

m2 

~ 
~ 
~ 
~ 
-

m2 
m 
m 

~ 
yr 

m3/yf 

„ 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m 3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgii H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd DOC 
Hgli 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHq Unfiltei 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

17.941,378 
2,581,565 

301,427 
310,000 

PCT ERROR 
3.65 

-20.91 
-31.54 
244.41 

48.90245623 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ ^ H 
^^^^^^1 

i ^ ^ ^ ^ H 
d t ^ ^ ^ ^ ^ l 

^ ^ ^ ^ ^ ^ H 
^^^^^1 CLEANUP 
4.87 

75.12997546 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

1 Sediment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
| H g T porewater 

3HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

15.58 
2.97 
0.74 
19.29 

15.58 
57.66 
4.06 
77.30 

110.39 
244.01 
10.76 

365.17 

110.39 
609.90 
12.80 

733.10 

110.39 
290.76 

2.84 
403.99 

0.00 
40.65 

0.04611 
40.70 

0.68 
1.48 

6.49 
Kingfislier 

4.87 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
Ltg/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.77 
15.26 

2.78 
266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-15.58 
-2.97 
0.03 
-4.03 

-15.58 
-57.66 
-1.28 

188.93 

-110.39 
-244.01 
-10.76 

-365.17 

-110.39 
-609.90 
-12.80 
-733.10 

-110.39 
-290.76 

-2.84 
-403.99 

0.00 
-40.65 
-0.04 
0.00 

-0.68 
-1.48 

Relative 
Error 

-100 
-100 

3.6500678 
-20.91065 

-100 
-100 

-31.54439 
244.4148 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-85.72872 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.10 
0.04 
0.61 

0.47 
1.87 
0.21 
2.55 

1.43 
3.08 
0.29 
4.79 

1.43 
7.69 
0.34 
9.46 

1.43 
3.60 
0.06 
5.10 

0.00 
0.27 
0.00 

0.505 

0.035 
0.075 

0.33 
Kingfislier 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

2.11 
0.41 
0.11 
2.64 

2.11 
7.93 
0.63 
10.67 

13.26 
29.24 
1.42 

43.93 

13.26 
73.09 
1.69 

88.05 

13.264 
34.789 
0.365 

48.417 

0.00 
4.86 
0.01 
4.87 

0.10 
0.23 

1.00 
Kingfisher 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

Demethylation 

Biotic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO - > Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1.16E-07 
6.98E-07 

0.03 
0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.16E-04 
^ ^ ^ ^ ^ ^ H 

^^^^^1 ^^^^^1 ^^^^^1 ^^^^^1 1 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day , 
per day 1 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

Wildlife 
Little &rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient | 
Contaminated Background 

ti.SS 

1.74 
3.38 
3.89 
1.59 
6.49 

0.04 

0.09 
0.17 
0.20 
0.08 
0.33 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

Indicates an exceedence of Hl=1 

for Proposed 
Tarqet-Level 

—^:1L^M 
0.27 
0.52 
0.60 
0.25 
1.00 

^mPB 
0.00 
0.00 
0.00 
0.00 

^ 0.00 

X 

HI 
6.49 
0.33 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

40.70 
0.50 

6.529 
-1.658 
4.870 

for HI = 

SedHgT vs HI of Most Sensitive Indictor 

y = li.m'Atix - 0.UU6 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river ora well-mixed lake, enter 0.1 
3 Type 'YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" function under tools. 

Use "Set Cell" to Q38, "to vaiue" to B43, and "By Changing Cell" to H41 

Absolute Error = Obsei'ved - Predicted 

Relative EiTor = 
Observed - Predicted 

Obseived 
>100% 

Site-Specific User Input 
I Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 
Contaminated Uncontaminated ^ 

Scenano ^__,, , ^_ _„ ^ Target 

Water Concentration [MeHg] 

Biota 

Sediment 
I 0.74 

Sediment 
0.04 0.114 ng/L 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Trophic Levef 1: Phytopiankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Level 3: Bullfrog 

0.14 
0.12 
0.13 
0.68 
1.48 
0.80 
0.14 
0.13 

0.01 
0.01 
0.01 
0.03 
0.08 
0.04 
0.01 
0.01 

0.02 
0.02 
0.02 
0.10 
0.23 
0.12 
0.02 
0.02 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

BodyWeigtit 
Total Dose = J^ %Diet̂ ^^ ,̂̂ ĵ̂  • Potential Dose, + {drinking rate • [Hg]^^^) HQ = 

Tolal Dose 

TRV or R/D 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ ^ . , ^,_„ 
weight] ^^^ "^^^ weight/d] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _. , Percent of 

Percent of Diet Percent of Diet Diet from n' t f 
from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : , ° ' ' , , 

Level 3 : 
and Plants Insects Crayfish or ^. , 

Z Ftsh 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 5% 10% 50% 

0% 25% 0% 75% 

0% 60% 20% 20% 

0% 0% 0% 100% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
„ . , Percent of 
Diet from „ . . , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^. , sources 
Fish 

-

0% 0% 

10% 0% 

60% 0% 

35% 0% 

0% 0% 

0% 0% 

0% 0% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

29 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

62 

0 

0 

1 

13 

30 

0 

8 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

2 

6 

3 

0 

11 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

50 

5 

79 

220 

55 

389 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

15 

119 

120 

0 

0 

0 

0 

11 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

62 

67 

130 

203 

234 

95 

389 

37 

14 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

56M 

HQ (Total 
Dose / TRV) 

0.83 

0.89 

1.74 

3.38 

3.89 

1.59 

6.49 

0.62 

0.00 

RflD 1 
0.01 

0.02 

0.01 

0.01 

0.01 

Nichols, J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Joumal of Toxicology and Environmental Health, Part B. 2:325-255. 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 (.74 Ud) and 11-19 (0.97 Ud}. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that all the fish ingested of this type are exposed to the contamination and are of trophic 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

level 4. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67 E+05 

1.80E+05 

9.14E+05 

1.99E+06 

1.08E+06 

^ 1 . 8 7 E + 0 5 

• I . 7 4 E + 0 5 

75th 

9.20E+06 

95th 

1.40E+07 

B A F -

ug 

As 
ug 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.006 

0.003 

0.004 

0.002 

0.018 

0.003 

0.004 

0.003 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.47 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

3.18 

0.00 

0.00 

0.07 

0.68 

1.53 

0.00 

0.43 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.10 

0.32 

0.16 

0.00 

0.55 

0.00 

0.00 

0.04 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.58 

0.23 

4.01 

11.24 

2.79 

19.88 

0.00 

0.09 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

0.75 

6.10 

6.11 

0.00 

0.00 

0.00 

0.00 

0.58 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

3 

3 

7 

10 

12 

5 

20 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

HQ (Total 
Dose / TRV) 

-

0.04 

0.05 

0.09 

0.17 

0.20 

0.08 

0.33 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.018 

0.010 

0.011 

0.005 

0.054 

0.008 

0.013 

0.008 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.42 

0.00 

Potential 
Dose from 

Trophic 
Level 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 

9.61 

0.00 

0.00 

0.22 

2.07 

4.62 

0.00 

1.30 

0.00 

Potential ^ . . . . _ . . . . 
Potential Potential 

Dose from r-> x r-. ^ 
^ , . Dose from Dose from 
Trophic T .• T u-
Level 2- ^'^^P^^^ Trophic 
„ „ Level 3 Level 4 

ug Hg/kg ug Hg/kg 
wet wet 

weight/d weight/d 

0.00 0.00 

0.31 7.77 

0.97 0.70 

0.48 12.11 

0.00 33.93 

1.66 8.43 

0.00 60.00 

0.00 0.00 

0.12 0.28 

ug Hg/kg 
wet 

weight/d 

0.00 

2.26 

18.42 

18.45 

0.00 

0.00 

0.00 

0.00 

1.75 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

10 

10 

20 

31 

36 

15 

60 

6 

2 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

i^^^^n 

HQ (Total 
Dose / TRV) 

~ 

0.13 

0.14 

0.27 

0.52 

0.60 

0.25 

1.00 

0.10 

0.00 

RfD 1 
0.002 

0.002 

0.002 

0.002 

0.002 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
£ 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 
4.86E-01 
l.OOE-01 
1.84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^^^^^H ^^^^^H 10 
7.76 

^^^^^B 
1 7.15 

7.15 
7.15 

1 

i 

• 
1 

• 
1 
1 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 
0 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Behed Kingfisher 

July 6, 2012 

Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter Equation 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,Hg0 soil runoff rate constant, HgO 
ks_R0,Hg]l soil runoff rate constant, Hgll 
ks_R0,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs.HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soii concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeH( Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetiands 
R_Weiland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
~ 
„ 

— 
-
_ 
— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% 1 
13% 1 
16% 1 
16% 

13,598 
345,118 M 
86,118 1 
101,010 I 
101,658 J 

0.1 
0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0 2 
0 2 
2 

0 2 
0 2 
0 2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(D0C) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

-
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 
29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

12 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arct). Hydrobiol. Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fractton daylight) 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Basic Chemical Dependent Parameters: HgO, Hgll, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15,887 ^ H 

Kd-sed 
Ukg 

0 
260,558 

• 4,557 ^ 

Kd_blo 
L/kg 

0 
17,941,378 

^ 2,581,565 

Kd_DOC 
L/kg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soll Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_ablo Suspended sediment-water partition coefficient 
Kd_blo Suspended biotic sollds-water partition coefficient 
D_a,l Diffusivity In air 
D_w,l Diffusivity In water 

D_a,i 
cm2/sec 
5.54 E-02 
5.54 E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cm 
"'' ~ MW^ '̂ sec 

- 5 
_ 22x10"" cm^ 

--'" " 7V#F2/3 g ^ 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000 - 250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There Is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et al., 1994). 
However the functionality Is unclear, and the parameters must be site-specif leal ly calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

MeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOCA/Vater 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.23 
7943282.3 

79432.823 
1584893.2 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

I 630.95734 

multiplier 
for 

Kd_abio 
to Kd bio 

1.5 
2 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd bio 

NTG_max 
estimate of 
Kd_bio from 
Kd_suspend 

ed X max 
^nult ipl ier 

349170.9 

516313.4 

15-886.565J 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 

12,679, 

3169786.38 

Mercury Report to Congress, 1997 cites R-MCM (Harris, et al., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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RGO Report 

Operable Unit 2, Mcintosh, Alabama 

Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_HgT_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_fiHerecl 

C_HgO_1_T 
C_Hgll_1_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
C_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C_HglLl_5ed, VL^ 
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layef 2 
deffih of first water layef 
deffih of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ̂ k̂ase fractior of M^g 
aqueous phase fractior of HgD in 
aqueous phase fractior of Hgll ir 
aqueous phase fradior of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water coiumr, layer 1 
watef column, layer 1 
n water column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 
in water column, layer 1 

n water column, layer 2 
n water cc^umn, Iayer2 
in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'm3 
g'm3 
glni3 
g'mB 
g'mB 
g^m3 
g^m3 
g^m3 

glm2 
glni2 
g'm3 

g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g/m3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
8.13% 
3.60% 
0.20% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 
m3 
m3 

Value 
4.74E-07 
9.64E-08 
3.79E-08 
1.4^-06 
3.0^-06 
2.8^-07 
1.4^-06 
3.60E-06 
6.35E-08 

6.0eE-07 
4.79E-D6 
5.10E-D6 

4.74 E-D7 
1.e7E-Q6 
2.07 E-Q7 
143E-06 
7.69E-06 
3.40E-07 
1.19E-06 
2.27E-01 
4.65E-04 

9.27E-13 
2.72E-07 
4.2^-14 
2.72E-07 

2.63E-12 
5.04E-07 
1.0^-09 

2.55E-06 
9.46E-06 
5.05E-07 

%Hgll 
73.29% 
31.28% 
99.80% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 
0.49 
0.10 

1.000 
0.009 
0 031 
1000 
0 069 
0141 

0 000 
0 043 
0.152 
0.000 
0.331 
0 700 

Cone, in 
ng/L: 
"g'g 
0 47 
OiO 
004 
143 
3.08 
0 29 
143 
3 60 
0 06 

0 61 
4 79 
510 

0 47 
187 
0 21 
143 
7 69 
034 

1 
226,907 

465 

0.000 
0.272 
0.000 
0.272 

0 0000 
0 5037 
0 0010 

2.551 
9.457 
0.505 

%HgO 
18.58% 
15.12% 
0.00% 

O' = 
J2.i-i J±t-

0 , 5 - ( z , + Z 2 ) 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Belted Kingfisher 

Bulk exchange flow |L3/T| 

Equalions for Tolal Mercury Concenlralions of given species (i.e , lotaJ HgO: sorbed + dissolved) 

July 6, 2012 

F,.^=i,^^+a„c,,^^+[tH;,,,-Fj.c^^^+K„.f;+^,„,„,,,.Fj.c;;,^^+[-a„ 

y f -^ = kMu^QA^A^\J^C,,, + ̂ ^̂ ',,,,,̂ ŷ ^̂ ^̂ ^̂  

ii C 

-9'-H„,jii«-f;-^«;,,/f;-v,,-/;6;(^j<,-4-v,j-/M^jfl-4.|-Cffjo,i+?'-c;^,, 

-H.r^.-^\.,i-y.-''\Ap't^iifK-^.id;f^iii'^\Cusii+Q:-Cl,j!, 

-K.,-f'».-H*=(.,i/f'w-v,,-/;iU,ffs-4-'',r/i';iM,5j-Aj-c^,H^+e'-c;,Hi 

-+(v.+n)-r^,.^ 

dQ 
y«-^=i^'i.M'CHrAhh.,i,-K]<,Hi+h'-'''^>^i-K'^^^^ dt 

^^ideHiJ r 1 r 2 2 2 1 dc:. 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) •A]-C; - R • 

( f'"' ^ 
Jiqjls'l 

0.,^ ] 
-iy.+^Af::L,-K-kK, fHl+K.-fJ-c^ 

- « , . • -(^.+n)-ri,.A-(n..+*u-f^. c',lM4^h...iyJ<: 

-=[-fl„/:iU+(v,.-/;,,'„«,H,+v^-/s^^i,,J-A]-c;;,fl,+[t6.,,-('„,]-cj^ - • « ™ -

I ""̂  ] 
-iy.^^Afl vkb.,„VV,.. 

Q ' = 
E „ A,-

0 . 5 - ( z 3 + z , ) 
E^ = 0.0142 • Z'-^" • 365 d / y r v * e r e Z i s mean lotal depth ( i .e.,z1 +z2) 

from Moit imer(1941), ciled in Schnoor, 1996, pg. 57. 
for riwQS, Ihis will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-1.90E*OB 
1.12E+fl8 
O.OOE+00 
3.018 E+06 
O.OOOE+OO 
O.OOOE+00 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

4.54E+07 
-6.29E+(I7 
6,91 E-02 

0 OOOE+OO 
1.408E+07 

0 oooE+m 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39E+06 
4.02E-02 

-9.76E+06 
0 OOOE+00 
0OO0E+€0 
3.773E+(I6 
0 00E+™ 
OOOE+OO 
OOOE+HB 

C HqO 2 T 
4 

3.02E+06 
OOOE+ffi) 
OOOE+fX) 

-2.31 E+07 
1.99E+07 
OOOE+m 
2.12E+05 
OOOE+ffl) 
OOOE+ffl) 

C Hqll 2 T 
5 

0 OOE+00 
3.02E+(I6 
0 OOE+00 
4.06E+(I6 
-1.34E+(I8 
6.43E-01 
OOOE+flO 
1.27E+08 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
3.02 E+06 
2.43 E+05 
6.43E-01 

-8.19 E+06 
O.OOE+00 
O.OOE+00 
4.93E+06 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
2.55E+05 
OOOE+OO 
OOOE+OO 
-2.55E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+OO 
0O0E+€O 
0 OOE+00 
0 OOE+00 
4.29E+(I3 
O.OOE+00 
O.OOE+00 
-4.29E+(I3 
1.45E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
4.31E+(I3 
OOOE+00 
2.89E+(I0 
-4.31E+(I3 

Mat r ix 
b 

-3.99 E-01 
-4.13E+01 
-9.97E-01 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

So lu t ion 

4.740E-07 
1.870E-06 
2.074E-07 
1.430E-06 
7.687E-06 
3.402E-07 
1.187E-06 
2.269E-01 
4 643E-04 

Inverted Matrix 

-1.21 E-08 
-2.70 E-08 
-7.21 E-10 
-2.197E-0e 
-1.147E-07 
-2.334E-09 
-1.82E-08 
-3.39 E-03 
-3.80 E-06 

-1.12 E-08 
-4.47 E-08 
-1.15E-09 
-3,407E-08 
-1.835E-07 
-3.731 E-09 
-2.83 E-08 
-5.42 E-03 
-6.08 E-06 

-5.13E-09 
-1.21 E-08 
-1,60E-07 
-1.369E-08 
-6.226E-08 
-1.e56E-07 
-1.14E-08 
-1.84E-03 
-2,13E-04 

1.14E-08 
3.98E-08 
2.55E-09 
1.17E-07 
4.06E-07 
8.26E-09 
9.73E-08 
1.20E-02 
1.35E-05 

-1.13E-08 
-4.17E-08 
-2.83E-09 
-8.15E-08 
-4.50 E-07 
-9.16E-09 
-6.76E-08 
-1.33 E-02 
-1.49 E-05 

-5.60E-09 
-1.42E-08 
-1.48E-07 
-2.15E-08 
-8.83E-08 
-4.79E-07 
-1.78E-08 
-2.61 E-03 
-5.48E-04 

1.14E-08 
3.98E-08 
2.55E-09 
1.17E-07 
4.06E-07 
8.26E-09 
4.02E-06 
1.20E-02 
1.35E-05 

-1.13E-08 
-4.17 E-08 
-2.88 E-09 
-e.14E-08 
-4.50 E-07 
-9.32 E-09 
-6.76E-08 
-1.35E-02 
-1.52 E-05 

-5.60E-09 
-1.42E-08 
-1.48E-07 
-2.15E-08 
-8.85E-08 
-4.78E-07 
-1.79E-08 
-2.61 E-03 
-7.79E-04 

!f*/A 

4.74001 E-07 
1.869S7E-06 
2 07338E-07 

1.4299E-06 
7.68731 E-06 
3.40213E-07 
1.18682E-06 
0.226906529 
0.000464799 
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SCENARIO 2 
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July 6, 2012 

f a lMoHgOwl 
f_alMO_Hgll_w_1 
f_alMO_MeHg_w_1 
f_alHO_HgO_w_2 
f_al»o_Hgll_w_2 
f_al̂ o_MeHg_w_2 

io_HgO_w_1 
io_Hgll_wJ 
io_MeHg_w_1 
io_HgO_w_2 
io_Hgll_w_2 
io_MeHg_w_2 

f_phylo_HgO_w_1 
f_phylo_Hgll_w_l 
f_phylo_MeHg_w_1 
f_phylo_HgO_w_2 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_2 

f_Mg_HgO_w_1 
f_otg_Hgll_w_l 
f_org_MeHg_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_wg_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_5ed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
l(w_v,HgO 
l(w_v,Hg)l 
l(w_v,MeHg 
kw_oxid_1 
kw_oxid_2 
k w r e d l 
kw_red_2 
kw_meth_1 
kw_meth_2 
kw_demelh_1 
kw_demelh_2 
kw_photodegrad_1 
kw_photodegrad_2 

kb_oxid 
kb_red 
kb_melhy 
kb_demelh 
kb mer 

abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

3 ffaclion of HgO In water column, layer 1 
B Iraclion of Hglt in water column, layer 1 
^ faction of MeHg in water colixnn, layer 1 
2 fraction of HgO in water colimn, layer 2 
sfractionof Hgll in wafer column, layer 2 
2 fraction of MeHg in wato" column, layer 2 

zooplanklon particulate pha 
zooplanklon particulate pha 
zooplanklon particulate pha 
zooplanklon particulate pha 
zooplanklon particulate pha 
zooplanklon particulate pha 

phyloplanklon particulate pha 
phyloplanklon particulate pha 
phyloplanklon particulate pha 
phyloplanklon particulate pha 
phyloplanklon particulate pha 
phyloplanklon particulate pha 

^ fraction of HgO in water colLvnn, layer 1 
^fraction of Hglt in water column, layer 1 
s Iraction of MeHg in water colixnn, layer 1 
2 fraction of HgO in water column, layer 2 
sfractionof Hgll in water column, layer 2 
5 fraction of MeHg in water colisnn, layer 2 

jfractiwiof HgO in water column, layer 1 
^fractiokof Hgll in wafer column, layer 1 
^ fractiok of MeHg in wata column, layer 1 
^ Eraction of HgO in water column, layer 2 
^fractal of Hgll in water column, layer 2 
^ EractKHk of MeHg in water colivnn, layer 2 

organic particulate pfiase fracton of HgO in water coJumn, layer 1 
organic particulate pfiase fraction of Hgll in wat^ column, layer 1 
organic particulate pfiase fraction of MdHg in water column, layer 1 
organic particulate pfiase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 2 
organic particulate phase fraction of MeHg in water ci^umn, layer 2 

aqueous pfiase fraction of HgO in sediments 
aqueous pfiase fraction of Hgll in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilization loss rale constant, higO 
water coumn volatilization loss rale constant, hlgll 
water co i^nn volatilization loss rale constant, Mehtg 
water co i^nn oxidation rate constani 
wats CO umn oxidalion rate constani 
wate" CO umn reduction rale constant, layer 2 
wate" CO umn reduction rale constant, layer 2 
water CO umn mediation rate conslant, layer 1 
water co i£nn metiiylatioi rate conslant, layer 2 
water co i£nn demethylation rale c<HLStant, layer 1 
water co umn demethylation rale coistant, layer 2 
water co umn photoreduction rate for layer 1 
water co umn photoreduction rate for layer 2 
water co umn mer cleavage demetiiylaton rate conslant 
benlhic oxidalion rate constani 
benlhic reduction rale constant 
benthic methylation rate conslant 
benthic demethylation rale constant 
benthic mer cleavage demethylation rate conslant 

9 ^ 
g'yr 
g'yr 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 005 
0 000 
0 000 
0 062 
0 000 

0 000 
0 099 
0 396 
0 000 
0.000 
0 000 

0 000 
0 794 
0 396 
0 000 
0 000 
0 000 

0 000 
0 049 
0 025 
0 000 
0 538 
0.159 

I.OOE+OO 
1.32E-05 
1.13E-04 

O.OOE+00 
I.OOE+OO 
I.OOE+OO 

3.99E-0) 
217E+01 
7.43E-01 

388.36 
000 
065 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13.03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for Sediment Concenlralions 
Mod^ Calculates as g Hg per cubicmeter (water or sediment particle 

^ w g ^ g 

\_g ^^' 

K 
^ ^ ' v 1 ~ 

/^bulk 

Ppa^d^-^^) 

L- aq , i 

^1 

g sed 

cm sed 

g H g ' 

m' bulk 

m^ bulk 
10̂  £ ^ 

m 

C™ 
g sed \ p ^ 

clf 
g water 

cm' water 

III' water 

m' bulk 

" g f i g ' 
m' bulk 

10"' ' '" ' 
m ' J 

+-
g sed 

cm' sed 

m' water 

ffl' bulk 
1 0 ' ^ 1 

m J 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 
E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic setlling velocity 
biotic setlling velocity 
resu^iension velocity 
phyloplanklon mortality rate 
mineralizatK^ rate 
buiial rale 

pore water dilEus 
pore water dilEus 
pore water dilEus 
pore water dilEus 
pore water dilEus 
pore wafer diffus 
Sediment Particle Density 
sediment porosity 
sediment layer.char mi>nng length 
Volume of Sediment 

volume, HgO 
volume, Hgll 
volume, MeHg 
coeflicienl.HgO 
coefli cient, Hgll 
coefficient, Mehlg 

TS3_I 
TSS+2 

Effective Partition CoelEicienIa for each Hg species and layer 
K_eff_HgO_l Effective K lor HgO in layer 1 
K_eff_Hgll_1 Effective Klor Hgll in layer 1 
K_eEf_MeHg_1 Effective K for MeHg in layer 2 
K_elf_HgO_2 Eflective K lor HgO in layer 2 
K_eEf_Hgll_2 Effective Klor Hgll in lays 2 
K_eff_MeHg_2 Effective K lor MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

ngiL 
ngiL 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

4,792.63 
73 

0 003700005 
10 95 
0 01 

0 007620015 

2.f2E+05 
2.12E+05 
2 02E+05 
6.41 E-10 
6.41 E-10 
6.11 E-10 
2.65E+00 

0.83 
0 030 

11351.43 

O.OOE+00 
2.33E+06 
5 66E+05 
O.OOE+00 
2 67E+06 
3 37E+05 

K.̂  

{si j::L^^ + sir,c:,, 

s j j , . „ - f s ; 

cL 

+•5pftj»fj,j«-»/ + s „ f i ^ 

, + S';,.„-fSi„ 

• + Cioc,, 

.̂  y-'u'lftlNreii.i ^ JfllB/vtl,i} 

TSS 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Water Body Mercury Concentrations 
Sy inbo l P a r a m e t e i 
C HqO I Aq 
C Hqll i Aq 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HqO pore 
C Hqll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HqT_2_fi l tered 
C HqT Sed littered 

C_HqO_1_T 
C Hqll 1 T 
C MeHg 1 T 
C_HqO_2_T 
C Hqll 2 T 
C MeHg 2 T 
C_HqO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g l s e d , wet 

C HqT sed.wet 

C HqO_sed. d iy weight 
C Hqll 1 sed. d iy weiqht 
C MeHq 1 sed. dryweiqht 

C HqT 1 
C HqT 2 
C_HqT_Sed 

Equa t io 

Layer 1 
Layer 2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f aq HqO w 1 
f_ai l_Hgl l_w_1 
f aq MeHq w 1 
f aq HqO w 2 
L a q _ H g l l _ « _ 2 
E aq MeHq w 2 

E_DOC_HgO_w_1 
f DOC HqO w 2 
f DOC Hqi l w 1 
l_DOC_Hgi [_w_2 

E DOC MeHq w 
E DOC MeHq w 

E abio HqO w 1 
E abio Hgl l w 1 
E a b i o M e H g w l 
E abio HqO w 2 
E abio Hqll w 2 
E_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
InElow 

Outtlow 

SufEace Area oE the Water Body 
Exchanqe rale 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
deplh of Eirst water iayer 
deplh o l second water layer 

aqueous phase Eraction oE HqO in water column, layer 1 
aqueous phase Eraction oE Hqll in water cokimn. layer 1 
aqueous phase Eraction oE MeHq in water column, layer 1 
aqueous phase Eraction oE HqO in water column, layer 2 
aqueous phase Eraction oE Hgl l in water column, layer 2 
aqueous phase Eraction oE MeHq in water column, layer 2 

DOC complexed Eraction oE HgO in water column, layer 1 
D O C complexed Eraction oE Hql l in water column, layer 1 
D O C complexed Eraction oE MeHq in water column, layer 1 
D O C complexed Eraction oE HgO in water column, layer 2 
D O C complexed Eraction oE Hql l in water column, layer 2 
DOC complexed Eraction oEMeHq in water column, layer 2 

ahiot c particulate phase Eraction oEHqO in waier column, layer 1 
ah io tc particulate phase Eraction oEHqII in water column, layer 1 
ah io tc particulate phase Eraction oEMeHq in water column, layer 1 
abiot c particulate pfiase Eraction oEHqO in water column, layer 2 
abiot c particulate pfiase Eraction oEHqII in water column, layer 2 
ab io tc particulate pfiase Eraction oE MeHg in water coJumn, layer 2 

Uni ts 

q/m3 
q/m3 
g/m3 

q/m3 
q/m3 
g/m3 

q/m3 
qlmi 
gftn3 

Hftn3 
gftnS 

alms 

g/m3 

nfma 
qln i3 
glmS 

q l m 3 
q tm3 
g /m3 

q l m S 
gfm3 

g'g 
g'g 

tit^ 

g'g 
g'g 

nftnS 
nftnS 
g/g 

%MeHq 
5.25% 
1.75% 
0.11% 

HiB/yr 
Hia/yr 
m3^r 
m2 

m2/yr 
m3 
m3 

1.56 E-05 
2.97E-06 
7.43E-07 
1.10E-04 
2.44E-04 
1.0BE-05 
1.H1E-04 
251E-04 
2-B4E-OS 

1.93E-05 
3.65E-04 
4.04E-04 

1.56E-05 
5.77E-05 
4.06E-06 
1.10E-04 
6.10E-04 
1.2BE-05 
9.16E-05 
1.B3E+01 
2.08E^12 

3.4SE-11 
1.43E-05 
2.49E-0B 
1.43E-05 

2.03E-10 
4.07E-05 
4.61 E-08 

7.73E-05 
7.33E-04 
4.07E-05 

%Hqll 
74,59% 
83.19% 
99.89% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37.838 

0.49 
D.in 

100 00000% 
0.38548% 
3.06930% 

100 00000% 
6.87088% 
14.10566% 

0.00000% 
4.27053% 
15.22372% 
0.00000% 
33.13706% 
69.96409% 

0.00000% 
0 .53471% 
0.00410% 
0.00000% 
6.15876% 
0.02796% 

Cone, in n g / L : ug/g 

15.58 
2 97 
0 74 

110.39 
244.01 
10.76 

110.39 
290.76 

284 

19.29 
365.17 

403.99 

15 58 

57.66 
4.06 

110.39 

609.90 
12.80 
91.63 

18314487.35 
20771.02 

0.000 
14 303 
0.025 

14 323 

0 00 

40 65 
0 05 

77 30 
733.10 
40 70 

% H q O 
20 15% 

15.06% 
0.00% 

^1.^=^7 ^^+a,c,H^4^wrf;]-c;,,,+k.^.+^,„,„,,.-f;l-^ 

Q' = 
E^.A, 

0 . 5 - ( z , - F Z 3 ) 

Q' Bu Ik excha ruje f low \ L 2 n \ 

Equations for Total Mercuiy Ccxicefitralions of given spedes (i.e., total HgO: soibed - i-dssolved) 

dQ 
' . - ^ = ki:,:^Qif.HA^^lJ^\^l^AH...t^-y}^^^^ 

dt 

" dt 
- - k M , H s + Q l A . M , E A ^ K . i a - K \ C H s I l A - Q o . l - Q ' - ^ ^ . m B s K - l i ^ , . e ( t - K - k \ , , - V . ^ 

K ^ = 4^ .̂n-vi<,mA^% '̂-K + H'̂ ..,,̂ ^̂ -C^̂ ^̂ ^̂ ^ K.-^^k^v,)p::^ 

K'%^=ik^i.,K]<,A :K]<.H,+\r3-l^^.^-K-l<^.,-y.-^sAf:^.M,,iA-^.BP:^^^^^^ ^ . ^ ' ^ k A y b ) - f : : k d ^ 

dCSlcB - = 4*"ie»-r'Jc^,,^+[-e'-*'v,,„,^-F..-t^,,-F..-t>..,„,„,,-F.-v,,-/;,f^^^^^ • j s + ^ s ' / i B j M f H s ^ . \ CI'. e i l l t n i - ^ ^agHeH, 

dc:i 
WcwJaqJItt} + Vi i ' JabmHst "'" ^'i5 ' JbH^eO } ' A . [ ^Hjl -vj-x: •A...-kb. csUH^-yi,]-c'^u4ki>..,-yJ-c-: 

dcj: f;^'=kx,k'7+k4-/;.U//+^^B-/:ijAl-c;,,,+N„.,-F„j-c;; -R Hy,Av,)-f::Lu-A-H,AkU-y. CH' JAH, 

v _ _ ^ ^ = h i r r + k|-/J'^ M:6. -iy.+^Aa 

Q' = 
E,.A,. 

0 . 5 . ( r ,+z , ) 
E^ = 0.0142-Z'^^-365d/yr where Z is mean total deptfi (i.e., z l + z2) 

from Mortimer, cited inSchnoor, 1996, pq 57. 
for fivers. Ihis will be dilferent (see Schnoor) 

Mat r ix A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C H q l 2 T 
C MeHq 2 T 
C KgO s e d 

C H q l 1 s e d 
C MeHq 1 s e d 

A*x=b 

C HqO 1 T 
1 

-1.90 E+08 

1.12E*08 
O.OOE+00 
3.018E+06 

0 OOOE+00 
0 OOOE+00 
0 OOE+00 

O.OOE+00 
0 OOE+00 

C Hql l 1 T 
2 

4,54E+07 

-6,29E+07 
6.91 E-02 

0 OOOE+OO 

1,408 E+0 7 
0 OOOE+00 
O.OOE+00 

O.OOE+OO 
O.OOE+OO 

C MeHq 1 T 
3 

2,39 E+06 

4,02E-02 
-9,76 E+06 
0 OOOE+OO 

0 OOOE+00 
3,773E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

3,02E+O6 

O.OOE+OO 
O.OOE+OO 
-2,31 E+07 

1,99E+07 
O.OOE+00 
2,12E+05 

O.OOE+00 
O.OOE+00 

C Hql l 2 T 
5 

O.OOE+00 

3,02E+06 
O.OOE+OO 
4,06E+06 

-1,34E+08 
6.43E-01 
O.OOE+OO 

O.OOE+00 
O.OOE+00 

C MeHq 2 T 
6 

O.OOE+00 

O.OOE+00 
3,02 E+06 
2,43 E+05 

6,43E-01 
-8,19 E+06 
0 OOE+00 

0 OOE+00 
4,93 E+06 

: HqO 1 se 
7 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
2,55E+05 

O.OOE+OO 
O.OOE+OO 
-2,55E+05 

1,OOE+OO 
O.OOE+OO 

: Hql l 1 se< 
8 

0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

4,29 E+0 3 
0 OOE+00 
0 OOEtOO 

I.OOE+OO 
1.45E+0* 

0 T sed 

C MeHq 1 s e d 
9 

0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

0 OOE+00 
4,31 E+03 
O.OOE+00 

I.OOE+OO 
-4.31 E+03 

Mat r ix 
b 

-3.99 E-01 

-4,13E+01 
-9,97E-01 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

1,83E+01 
O.OOE+00 

18 33535 q/m3 

C HgO 1 T 

C HqH 1 T 
C MeHq 1 T 
C HgO 2 T 

C Hql l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

So lu t i on 
Mat r ix 

1.558E-05 

5.766E-05 
4.061 E-06 
1.104 E-04 

6.099E-04 
1.280 E-05 
9.163E-05 

1.e31E+01 
2.077E-02 

Inverted Matrix 

-9.25E-09 

-1,66E-08 
-9.27 E-17 

-1,569 E-09 

-1,979 E-09 
7,949 E-17 
-1,30 E-09 

1.30 E-09 
5.27 E-13 

-6,71 E-09 

-2,80 E-08 
-3,53 E-16 

-1.446E-09 

-3,165E-09 
-4.99 BE-16 
-1,20 E-09 

1,20E-09 
-1.69E-13 

-3,41 E-09 

-5,80E-09 
-1,59E-07 

-1,353E-0S 

5,934E-09 
-1,842 E-07 
-1,12E-09 

2.10 E-04 
-2,10E-04 

-1,39E-09 

-2,81 E-09 
7.27 E-15 
-4,51 E-08 

-7,0OE-09 
2.36E-14 
-3,74E-08 

3.74E-08 
3.95E-11 

-1,94E-10 

-7,17 E-10 
-4,95 E-16 
-1,40 E-09 

-7,77 E-09 
-1,59 E-15 
-1,16 E-09 

1,17E-09 
-1,42 E-12 

-2,97 E-09 

-4.49 E-09 
-1,47 E-07 
-2,51 E-09 

1,66 E-08 
-4.76E-07 
-2,08 E-09 

5,44E-04 
-5.44E-04 

-1,38E-09 

-2,79E-09 
8.42 E-13 
-4,51 E-08 

-6,87E-09 
2.72 E-12 
-3,96E-06 

3.95E-06 
4.44E-09 

B,34E-07 

3,08E-06 
2,13E-07 
6,02E-06 

3,33E-05 
6,88E-07 
4,99E-06 

9,99E-01 
1,12E-03 

-2.77 E-09 

-3,78 E-09 
-1,47 E-07 
-1,11 E-09 

2,43 E-08 
-4.76E-07 
-9.20 E-10 

7,75E-04 
-7.75E-04 

x=b/A 

1.56E-05 

5.77E-05 
4.06E-06 
0.00011 

0.00061 
1.28E-05 
9.16E-05 

18.31449 
0 020771 

<^d^. 

' g ^ g ~ 
g sed 

•-•jed 

Pp^,s^lt\^-^,ed} g sed 

cm sed 

~ g ^ g ~ 
11!̂  bulk 

3 
in 

nP bulk III J 

Tab: WaterBody C s e d H g Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

f ZDO HqO w i zooplar^ton particulate phase fracbon of HqO in water column, layer 1 
r zooHqll w 1 zooptankron partculate phase fracbon of HgM n water column, layer 1 
f lOO MeHq w 1 zooplankton particulate phase fracbon of MeHq in water colunn. layer t 
f ZDo HqO w 2 zooptankton particulate phasefracbonof HqO in water cokinn. Iayer2 
f zoo Hqll w 2 zooptankTor partculate phase fracbon of Hqtl r water column, layer 2 
f zoo MeHq w 2 zooplanhTor partculate phasefractionof MeHq in water cokinn. Iayer2 

f phyto HqO w 1 phytopiankton paiticulate ph^se fraclion of HqO r water column, layer 1 
f phyto Hall w 1 phyloplankton particulate phase fraction of Hqll in water ct^umr, laver 1 
f phyto MeHq w 1 phytopiankton particulate phase fraction of MeHq r waier column, layer 1 
f phyto HqO w 2 phytopiankton particulate phase fraction of HqO r water column, layer 2 
f phvto Hqil w 2 phytopiankton particulate phase fractior of Hqll in water column, lay^ 2 
f phyto MeHq w 2 phytoplankton particulate phase fraction of MeHq in water column, layer 2 

f orq HqO w 1 orqanic particulate f ^ s e fraction of HqO FI water column, layer 1 
f orq Hqll w i orqanicparticulate [ ^ s e fraction of Hqll in watercolumn, layer 1 
f orq MeHq w 1 orqanic particulate phase fraction of MeHq in water column, layer 1 
f Ofq HqO w 2 orqanic particulate ptiase fractJon of HqO in water column, layer 2 
f Ofq Hqll w 2 orqanlcparticulate ptiase fraction of Hqll in watercolumn. Iayer2 
f orq MeHq w 2 orqanic particulate ptiase fraction of MeHq in water column, layer 2 

0.00000% 
9.92933% 
39 61797% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
79.43383% 
39.61797% 
0.00000% 
0 00000% 
0 00000% 

0 00000% 
4 94622% 
2 46695% 
0.00000% 
53.83330% 
15.90329% 

f a q HqO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hqll aed 
f_sed MeHq sed 

L T,HqO 
L_T,Hqil 
L T.MeHo 

Rale Comlanta 
kw v,HqO 
kw vHqIi 
kw v,MeHq 
kw oad 1 
kw ond 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb ood 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqtl in sediments 
aqueous phase fraction of MeHq in sediments 

particulate pfiase fraction of HqO in sediments 
particulate phase fraction of Hqll PI sediments 
particulate phase fraction of MeHg in sedments 

Total Load. HqO 
Total Load Hgll 
Total Load, MeHq 

waier column volatckzabon kiss rate constant, HqO 
water column volaUlization kiss rate constant, Hqil 
waier column volatikzation kiss rate constant, MeHg 
water coK^rin ojodation rate constant 
waier column ojodation rate constant 
waier column reduction rate constant, layer 2 
water coiumn reduction rate constant, layer 2 
water column methylatian rate constant, layer 1 
water column methylation rate constant, layer 2 
water column demethylation rate conslant, layer 1 
water column demethylation rate conslant, layer 2 
water column photoreduction rate for layer f 
water column photoreduction rate for layer 2 
water column met cleavaqe demelhylation rate constant 
benthic oxidation rate constant 
benthic reduction rate constant 
benthic methylation rate constant 
benthic deme^lation rate constant 
benthic ftrsr cleavage demethylation rate constant 

flftr 

l l^r 

pBTtr 
partr 
psrtr 
pa rv 

(Mrjr 
tmrv 
p t v 
t m r r 
pa ry 
(WW 
periT 
PBfW 
pervr 
pwyr 
pervr 
pervr 
peryr 
pervr 

100.00000% 
0 00132% 
0 01133% 

0 00000% 
99 99868% 
99.98867% 

3.99E41 
2.17E+01 
7.43E-01 

3BBX 
iMn 
0.65 

610,2 
SZS.GO 
246.95 
VITAO 

aoD 
OOO 
OOO 

aw 
13.03 
&43 
0,00 
OJX) 
0.00 
0.00 
0,00 
OOO 

\sHg\ 
gsed Pp^rllcl^-") 

abiotic settlinq velocity 
bioiic setllinq velocity 
resuspension velocity 
pnvtoplankton modality rate 
mineralizaliDO rate 
burial rate 

pore wateJ* diffusive volume, HqO 
pore water diffiisive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coefficient, HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefTicient, MeHg 
Sedment Particle Density 
sediment poiosity 
sedment lavei,chai modnq tsnolh 
Vohme of Sedment 

Effective Partition Coefficients for each Hq species and laver 
K eff HqD 1 Effective K for HqO r layer 1 
K eff Hqll 1 Effective Kfor HqO m layer 2 
K eff MeHa 1 Effective Kfor Hqll in layer 1 
K eff HqO 2 Effective Kfor Hqll in layer 2 
K eff Hqll 2 Effective Kfor l^eHq nlayer 1 
K eff MeHo 2 EftectivB Kfor MaHq n layer 2 

R sw 
R sv> 
R sw 
E sw 
E sw 
E sw 
rtn s 
e set 
z s« 
V aed 

TSS 

HqO 
Hqll 
MeHq 
HqO 
Hqll 
MeHq 

TSS+2 

mA-r 
mA-r 
mAr 
per yr 
peryr 
m/yr 

I i i 3 ^ 
iB3fyr 

iii2taBC 
iii2taac 
in2/uc 
iVcrnS 

an3/aii3 

IIHlfL 
mgA. 

LAo 
LAo 
Ukg 
LAfl 

4792,626412 
73 

0,003700005 
10.95 
0.01 

0 007620015 

2.12E^05 
2,12E+D5 
Z02EtO5 
641E-10 
&41E-1D 
6.11E-ia 
2.65E*00 

083 IHI 
0.03 

11351.43 

7.90 
D.56 

O.OOE'OO 
2.33E-'06 
5.66E-t05 
a.0(£-*00 
2.67E+06 
3.37E+05 

*̂4,.-

[Si ,PL ,+si,^c^^ 
SL,-^S^^ 

CL 

- 5 ; , . ^ ; , ^ . SL^CU,) {c^^^^ _ c; ,_, ,) 

, + 5;*,,.«+si, j ^ s 
+ '-Doe.i '-JKHUJ.I 

Tab: WaterBody C_sed_Hg Page 2 of 2 
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Water Body Mercury Concentrations 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Symbol 
C HgO 1 Aq 
C Hgll 1 Ag 
C MeHg 1 Aq 
C HgO 2 Ag 
C Hgll 2 Ag 
C fUfeHg 2 Ag 
C HgO pore 
C Hgll pore 
C M e H g j r a e 

C HgT 1 filteied 
C HgT 2 filteied 
C HgT Sed Altered 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHq 2 T 
C HgO sed 
C Hglf 1 sed 
C MeHg 1 sed 

C HgO sed, wet 
C Hgll 1 sed,v«t 
C MeHg 1 sed,M«t 
C HgT sed,w«t 

C HgO sed,divweiglit 

Parameter Equation 

C Hgli 1 sed, drv weight 
C MeHg 1 sed, dry weight 

C HgT 1 
C HgT 2 
C H g T S e d , dry weigh 

Layei1 
Layer 2 
Sediments 

Q' 
Oin 
Qout 
Aw 
E 
V 1 
V 2 
z l 
z2 

f ag HgO w 1 
f ag_Hgli w 1 
f ag MeHg w 1 
f ag HgO w 2 
f ag_Hgll w 2 
f ag MeHg w 2 

f DOC HgO w 1 
f DOC HgO w 2 
f OOC Hgll w 1 
f OOC Hgll w 2 
f DOC MeHg w 1 
f DOC MeHg w 2 

|%MeMeHg T/Hg Tj 

Bulk Exchange Flow 
Inflow 
Outflow 
Surtace Area of the Water Body 
Exchange rate 
Volumeof Layei 1 Aw'z 1 
Volume of Layei 2 AWz 2 
deptti of first water layer 
deptti of second water layer 

Units 
g/m 3 
g/m3 
gmi3 
g/m3 
gAIi3 
gAIi3 
g/m3 
q/in3 
g/ma 

q/mS 
g/mS 
gfin3 

gmi3 
g/m3 
gAIi3 
gAIi3 
q/m3 
q/in3 
g/ma 
gftnS 
g/mS 

WQ 

m m gM] 

g'g 
g/g 
g/g 

gftnS 
gfm3 
g'g 

%MeHg 
5.87% 
1_92% 
0.1 a s 

iir3M' 
ma/vr 
ma/iT 
in2 

m2l\r 
m3 
m3 
m 
m 

aqueous phase fraction of HgO in water column, laver 1 
aqueous phase fraction of Hgll in water column. ayerl 
aqueous phase fraction of MeHg in water column, laver 1 
aqueous phase fraction of HgO in water column, lav«r2 
aqueous phase fraction of Hqll in water column. ayer 2 
aqueous phase fraction of MeHg in water column, lav«r2 

DOC complexed fiactton of HgQ in water column layer 1 
DOC complexed fiactton of Hgll in water column, layer 1 
DOC complexed fiactton of WieHq in water column, layer 1 
DOC complexed fiactton of HgO in water coiumr 
DOC complexed fiactton of Hgll in water column 

layer 2 
layer 2 

DOC complexed fiactton of MeHg in water column, layer 2 

VaUe 
2.11 E-06 
4 09 E-07 
1.14E-07 
1.33 E-05 
2.92 E-05 
1 42 E-06 
1.33 E-05 
3.48 E-05 
3.65E-07 

2.64 E-06 
4.39 E-05 
4.B4E-05 

2.11 E-06 
7.93 E-06 
6 26 E-07 
1.33 E-05 
7.31 E-05 
1.69 E-06 
1.10E-05 
2.19E+O0 
2.67 E-03 

4.15E-12 
1.71 E-06 
320E-09 
1.71 E-06 

2 44E-11 
4B6E-06 
5.93 E-09 

1.07E-05 
8.B0E-05 
4.B7E-06 

%HgM 
74.31% 
83.01% 
99.88% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 

0 
0 

100.00000% 
0 88548% 
3.06930% 

100 00000% 
6 87088% 
14.10566% 

0.00000% 
4.27053% 
15.22372% 
0 00000% 
33.13706% 
69.96409% 

Cone, inng 'L : ugfg 
2.11 
0.41 
0.11 
13.26 
29.24 
1.42 

13.26 
34.79 
0.36 

2.64 
43.93 
48.42 

2.11 
7.93 
0.63 
13.26 
73.09 
1.69 

11.01 
2,191,300.87 

2,670 15 

0.00 
1.71 
0.00 
1.71 

0.00 
4.86 
0.01 

10.67 
88.05 
4.87 

%HgO 
19.82% 
15.06% 
0.00% 

Q' = 
E,-, A,. 

0.5.{z,+z,) 
O' BulKexchangeflowfLSrri 

Equations for Total Mercuiy ConcenftaBons of givm ^>ecles {i.e.. total HgOrsoitied + dissolved) 

K^-^=k^^+QSi.HA'''U^-y^\<,m4^-,^^-K^H^^^^^^^^ i ' J b i q H ^ ' \ \ ' ^ H ^ . l ' ^ i i if^.? 

' IQ. 
" dt - = trjrf,irs+S.C,^,VK=ra't'J-Cffj,4+|-a.,-S'-^'K»^,ffsf'w-^'' i,.=,rt '.-K,/f '.-H*«,=r4d-^^ 

K -̂̂ =Ak ,̂,2-yic,̂ A^w„^ -̂K+kK î,..,̂ ^^^^^^ 
/:: 

A^A^.}f::L-A 

I;.^=+N..•^•J•c;,,,-^h, A-c',.,A-Q'-i''u-K-k^.,-y.-^.AT:^%,,iA.-'.rf:;'^,^^^^ -+k+^)-f::LdA 

d^ZiB = 4'=>S,, ,*!r^]-C'j5^,^-F[-S--*w,,„,^,-F,-Jr^„-F,.-*«,„„,, ,-F..-v,^-/„ ' ;f^,^^^ e U i • ^ ' ' ^aq.MeHi 

d C " 

• dt 
" - l-̂ ^A'g'HsO + V^ ' Tibial • fbi'aJlgtl /• A -vJ-/;: •A...-kb. C + [ * ' ' w f J - C r + [ ' : ^ . . •t 'J-C^ 

' = | f l X , U + k r / ; a f * , ; z + v . , - / ; i J - A | - C S , , , 4 * 4 , , / U - C + 7. ^yj-c^ 

yb . , - ^ i w f t l M , H g * V s A •/oiiaMeHg+^iS '/siaJJiHs/'•^w]'^W -[kb„,,,-vJ-Cl AC •A. - i k b . -kb^ 

Q' = 
- ^ n - ^ r 

0 , 5 . ( z , + Z j ) 
E_ = 0.0142 • Z'"^ • 365d /y r wtiere Z is mean total depth (i e., z l + z2| 

from Mortimei, cited in Schnoor, 1996, pg. 57. 
forriyeis, the will tie different (see Schnooi] 

lifalrix A 

C HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO Z T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO 1 T 
1 

-1,90E+08 
1,12E+0B 
0 OOE+00 
3,01SE-fOE 
a OOOE+00 
0 OOOE+00 
0 OOE+00 
Q.00E+OO 
O.OOE+OO 

C Hgll 1 T 
2 

4,54E+07 
-S,29E+07 
6,31 E-02 

O.OOOE+00 
1,408 E+07 
O.OOOE+00 
0 OOE+00 
O.OOE+00 
O.OOE+00 

C f ^ H g 1 T 
3 

2,3SE-f06 
4.02E-02 

-9,7eE-H)G 
O.OOOE+00 
O.OOOE+00 
3,773 E+OS 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C HgO 2 T 
4 

3,02E+€6 
O.OOE+00 
O.OOE+00 
-2.31 E+07 
1,99E+07 
O.OOE+00 
2,12E+05 
O.OOE+00 
O.OOE+00 

C Hgll 2 T 
5 

0 OOE+00 
3.02E+OE 
0 OOE+00 
4.0GE+06 
-1,34E+08 
6,43E-01 
0 OOE+00 
0 OOE+00 
O.OOE+00 

C IVIeHg 2 T 
6 

0 OOE+00 
0 OOE+00 
3,02 E+06 
2,43E+05 
6.43 E-01 
-8,19E+Q6 
O.OOE+00 
O.OD E+OO 
4.93 E+OG 

: HgO 1 sei 
7 

0 OOE+OO 
0 OOE+OO 
0 OOE+OO 
2,S5E+0S 
0 DOE+00 
0 DOE+00 
-2,55E+05 
I.OOE+OO 
0 OOE+OO 

C Hgll 1 sed 
8 

D ODE+00 
D OOE+OO 
D ODE+00 
D ODE+00 
4,29 E+03 
0 ODE+00 
0 ODE+00 
1,00 E+OO 
1,45 E+OO 

C MeHg 1 sed 
9 

O.OOE+DO 
O.OOE+DO 
O.OOE+DO 
O.OOE+DO 
O.OOE+DO 
4,31 EM)3 
O.OOE+DO 
1,OOE+00 
-4.31 E+03 

Matrix 
b 

-3.g9E-01 
-4,13E+01 
-9.97 E-01 
0 DOE+OD 
0 DOE+00 
0 DOE+OD 
0 DOE+OD 
2,19E+00 
0 DOE+OD 

G HgO 1 T 
C Hgll 1 T 
C MeHg 1 T 
C HgO 2 T 
C Hgll 2 T 
C MeHg 2 T 
C HgO sed 
C Hgll 1 sed 
C MeHg 1 sed 

Solution 
Matrix 

2.114E-06 
7.929E-06 
6.259E-07 
1.326E-05 
7.309E-05 
1 694E-06 
1 101 E-05 

2.191 E+OO 
2.670E-03 

Inveited Matrix 

-9,2SE-09 
-1,66 E-08 
-9,27 E-17 

-1,569E-09 
-1,979 E-09 
7.949E-17 
-1,30 E-09 
1,30E-09 
5.27E-13 

-6,71 E-09 
-2,30 E-08 
-3,53 E-16 

-1,446 E-09 
-3,165 E-09 
-4,998E-16 
-1,20 E-09 
1.20 E-09 
-1.69 E-13 

-3.41 E-09 
-5,80E-09 
-1,59E-07 

-1.353E-09 
5,934 E-09 
-1.842E-07 
-1.12E-09 
2,10E-04 
-2.10E-04 

-1,39 E-09 
-2,31 E-09 
7,27E-15 
-4,51 E-08 
-7,00 E-09 
2,36E-14 
-3,74E-08 
3.74 E-08 
3.95E-11 

-1,94E-10 
-7,17E-10 
-4,95E-16 
-1,40E-09 
-7,77 E-09 
-1,59E-15 
-1,16E-09 
1,17E-09 
-1.42E-12 

-2,97E-09 
-4,49E-09 
-1,47E-07 
-2,51 E-09 
1,66 E-08 
-4,76E-07 
-2,03E-09 
S,44E-04 
-5,44E-04 

-1,38 E-09 
-2,79 E-09 
8.42 E-13 
-4,51 E-08 
-6,37 E-09 
2.72 E-12 
-3,96 E-06 
3.95 E-06 
4.44E-a9 

8,34E-07 
3,08 E-06 
2,13E-07 
6,02 E-06 
3,33 E-05 
6,88 E-07 
4,99 E-06 
9,99 E-01 
1.12E-a3 

-2,77E-09 
-3,78E-09 
-1,47E-07 
-1,11 E-09 
2,43 E-08 
-4,76E-07 
-9,20E-10 
7,75 E-04 
-7,75E-04 

X=ti/A 

2.1 E-06 
7.9E-06 
6.3E-07 
1.3E-05 
7.3E-05 
1.7E-06 
1.1 E-05 
2.1913 

0.00267 

TargetC sed,wel 2.193982028 g/g 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

f_abio_HgO_w_1 
r abio Hgll w 1 
r abio MeHg w 1 
f_abio_HgO_w_2 
r abio Hgll w 2 
f abio MeHg w 2 

f zoo HgO w 1 
f zoo Hgll w 1 
f_zoo_fi/leHg_w_ 1 
f zoo HgO w 2 
f zoo Hgll w 2 
f_zoo_fuleHg_w_2 

f phyto HgO w 1 
f_phyto_Hgll_w_1 
f phyto MeHg w 1 
f phyto HgD w 2 
f_phyio_Hgll_w_2 
f phyto MeHg w 2 

f o i g H g O w l 
f oig Hgll w 1 
f oig MeHg w 1 
f_oig_HgD_w_2 
f oig HgU w 2 
f oig MeHg w 2 

f aq HgO sed 
f a q Hglt sed 
f ag MeHg sed 

f s ed HgD sed 
f sed Hgll sed 
f sed MeHg sed 

L T,HgO 
L T,Hgll 
L_T,MBHg 

Rate Constants 
l<w y.HgO 
l(w y,Hgll 
l<w y,MeHg 
l<w_oxid_l 
l(w owd 2 
^M led 1 
l(w_ied_2 
l<w meffi 1 
l(w meth 2 
l(w demeth 1 
l(w demeth 2 
l<w pholodegrad 1 
l<wpholodegfad_2 
l(w mer 
Mn oxid 
k i l l ed 
KO melhy 
Mn demeth 
Ml mer 

abiotic padiculate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fractton of Hgll in water column, layer 1 
abiotic particulate phase fiactton of MeHg in water column, layer 1 
abiotic particulate phase fiactton of HgO in water column, layer 2 
abiolic particuiate phase fiactton of Hgll in water column, layer 2 
abiolic particutate phase fraction of MeHg in water column, layer 2 

zooplankton paiticulate phase fraction of HgO in water coiumn, layer 1 
zooplankton particulate phase fraction of Hgtl in water column, lav«r 1 
zooplankton particulate phase fraction of MeHg in water column, layer 1 
zoopiankton paiCculate phase fraction of HgO in water column, Iav«r2 
zooplankton paiflculate phase fraction of Hgtl in water column, layer 2 
zooplankton paiflculate phase fraction of MeHg in water column, layer 2 

phylopiantiton particutate phase fraction of HgD in watei column, layei 1 
phyloplantiton particulate phase fraction of Hgll in watei column, layei 1 
phytoplanttfon particulate phase fracflon of MeHg in watei cplumn, layei 1 
phyloplant^ion particulate phase fraction of HgD in watei column, layei 2 
phyloplant^ion particulate phase fracflon of Hgh in watei column, layei 2 
phyloplantiipn particulate phase fracflon of fjfeHg in water column, layei 2 

oiganic particulate phase fractton of HgD in water column, layer 1 
organic particulate phase fractton ot Hgll in water column, layer 1 
organic particulate phase fiactton of MeHg in water column, layer 1 
organic particulate phase fiactton of HgD in water column, layer 2 
organic partioilate phase fiactton of Hgll tn water column, layer 2 
organic particulate phase fiactton of MeHg in water column, laver 2 

agueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgtl in sediments 
aqueous phase fraction of MeHg in sediments 

particulate phase fracflon of HgD in sediments 
particulate phase flacflon of Hglt in sediments 
parttcutate phase fracflon of MeHq in sediments 

Total Load, HgD 
Tolal Load, Hgll 
Tolal Load, fJleHg 

water column voiatiiizatton loss rate c 
waiei column voiattlizalioh loss rate c 
water column voiatiiizatton loss rate c 
water column oxklation rate constant 
watei column oxklation rate constant 
watei column reduction rate constant 
watei column reduction rate constant 
watei column methylaflon rale constf 
water column methylaflon rate constf 
water column demettiytation rale con 
watei column demettiyiation rate con 
water column photoreductton ratef<a 
water column photoreductton ratef<a 
water column met cleavage demetti^ 
benttiic oxidafion late constant 
benttiic teducflon rate constant 
benthic meffiylattoh rate constant 
benttiic demethytaflon rate constant 
benttiic me/" cleavage demethytaflon 

ONt 

peiyr 
peiyr 
peiyr 
peiyr 
peiyr 
peiyr 
peiyr 
peiyr 
peryi 
peryi 
peryi 
penT 
periT 
peiy i 
peryr 
peryr 
per\T 
peryr 
peryr 

0.00000% 
0.53471% 
0.00410% 
0.00000% 
6.15876% 
0 02796% 

D.00000% 
9.92923% 
39.61797% 
0 00000% 
0 00000% 
0 00000% 

D 00000% 
79.43383% 
39.61797% 
0.00000% 
0.00000% 
0.00000% 

0 00000% 
4.94622% 
2.46695% 
0.00000% 
53.83330% 
15.90229% 

100 00000% 
0 00132% 
0 01133% 

3.99 E-01 
2.17E+01 
7.43E-01 

388.36 
0 00 
0 65 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13.03 
6 43 
0.00 
OW 

ono 
0.00 
0.00 
0.00 

K y l ^ 

g H g ' 

g sed 
P p . raa.(l-^i«i) gsed 

cm' sed 

~ g H g ' 

m' bulk 

' m' " 

n i bulk m J 

v s A 
V SB 
V rs 
l<_mort 
V mm 
V tiui 

R sw HgO 
R sw Hglt 
R sw MeHg 
E sw HgO 
E sw Hglt 
E_sw_MeHg 
rho s 
0_sed 
zsed 

V sed 

TSS_1 
TSS+2 

abiotic seUling velocity 
btottc setUing velocity 
resuspension veiecity 
phytoplanldon mortality rate 
mineral izatton rate 
Burial rate 

pore water diffusive volume, HgO 
pore water diffusive volume, Hgll 
pore water diffusive volume, MeHg 
pore water diffusion coefflcient, HgO 
pore water diffusion coefflcient, Hgll 
pore water diffusion coefflcient, MeH< 
Sediment Partfcle Density 
sediment poiosity 
sediment layer,char miwng iengtti 
Volume of Sediment Aw*z sed 

m/yr 
Itl/VT 

perjr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 
m 

m3 

mg/L 
mg/L 

4792.628412 
73 

0.00370D005 
10.95 
0.01 

0.007620015 

2.12E+05 
2.12E+05 
2.02E+O5 
641 E-10 
6.41 E-10 
6.11E-10 

2 65 
0.83 
0 03 

11351.43 

7 90 
0 56 

Effecttve F>artitien CoefTicients for each Hg species and layer 
K eff_HqO_1 
K eff Hqll 1 
K eff MeHg 1 
K eff HgO 2 
K eff HgU 2 
K eff MeHg 2 

Effective KforHgO in layer 1 
Effective KforHgll in layer 1 
Effective Kfor MeHg in layer 1 
Effective Kfor HqO in Iayer2 
Effeclive KforHgll in layer2 
Effective Kfor MeHg in layer 2 

L/kg 
Ukg 
Ukg 
U l ^ 
Ukg 
UKg 

O.OOE+00 
2.33E+06 
5.66E+05 
O.OOE+DO 
2.67E+D6 
3.37E+D5 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I , i ^ R W , i ~ ^ ^ R R , i ~^ ^ R U J ~^ ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A.../I«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

h i and Dry Depos i t i on 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C • P 
p r e a p . : 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 

^^H^^l 0.15 

^ ^ i ^ ^ 
9.34 

0.1578 

0 

0.15 

, User 
1 User 

User 

1 User 
User 
User 

g 
1.5% wet 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^W.i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D welA • Aru • Ru.t 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.62 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 
0.67 
0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Gaseous Diffusion Loading 
Symtioi Parameter 
L Diff.HgD Gaseous Diffusion Loaflmg, HgO 
LDiff.Hgll Gaseous Diffusion Loaflmg. Hgll 
LDIff.fuleHg Gaseous Diffusion Loafling. MeHg 

C a.HgD 
C a.Hgll 
C a.MeHg 

Symbol 
K V.HgO.T 
K v.Hgll.T 
K V.MeHg.T 
Theta 
H.HqO 
H.Hgll 
H.l^eHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentratior of Hgll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO. adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHg. aflj for T 
T correction factor 
Heniv's Law Constant. HqO 
Henfy's Law Constant. Hgtt 
Henfy's Law Constant. MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of the watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v.HgO overall transfer rate, HgO 
Kv.Hgl l overall transfer rate, Hgll 
K V.MeHq overall transfer rate. MeHg 
KL.HgO liguld phase transfer coefficient. HgO 
KL.Hgl l liquid phase transfer coefficient. Hgtt 
K L.MeHg liguid phase transfer coefficient.MeHg 
K G , HgO gas phase transfer coefficient. HgO 
K G . Hgll gas phase transfer coefficient. Hgtt 
K G. MeHg gas phase transfer coefficient. MeHg 

Equation 

Equation 

Units 
g"/r 
fVyf 
g'yf 

ug/ni3 
ug/ni3 
ug/ni3 

Units 
m/yr 
m/yr 
m/yr 

_ atm-m3/mote 
atm-m3/mote 
atih-mS/mole 

atth-m3/mole-K 
Kelvin 

Value 
3 99E-D1 
6.73E-D1 
6.15E-04 

1.60E-03 
3.00 E-06 
3.0DE-09 

Value 
1.89E+D2 
1 69E-D2 
1.03E+D1 

f 026 
7 1DE-03 
7 1DE-10 
4 7DE-D7 
8.21 E-05 

302.54 

m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1 7DE-D2 
1.D3E-1-D1 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+D5 
5.75E+05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason. R.P.. W.F. Fitzgerald, F.M M fvtoret. 1994. The tiiogeochemical cvcling of elemental mercury: Anthropogenic Influences Geochimica et Cosmochiniica AcL 58(151: 3191-191 £ 
states that the atmosphere has an average concentration of 1 6 ng/m3 = 0.DD16 ug/m3 
and that 98% of this ts HgO 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Liquid tt^tisfer coefficient, K_L,i 
Symbol 
K L.HgO 
K_L.Hgll 
K_L.MeHg 
Sc W.HgO 
Sc_w.Hgll 
Scw.MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficienl.HgO 
liguid phase transfer coefficient. Hgl I 
liguid phase transfer coefficient.MeHg 
Schmidt nuniOer for water. HgO 
Schmidt numBer for water. Hgtl 
Schmidt numtier for water. MeHg 
Temperature of reference water (T=20| 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yr 

_ 
_ 
-C 

g/cm-s 

1.89E+D2 
1.89E+D2 
1.83E+02 
2.9aE+03 
2.98E+03 
3.12E+D3 

20 
0.019049 

^..="•15^1 [ ^ K r (3.15:̂ 100 
Calculated for T = 20 C (293.15 K) 

5b... , = k'> 

' ' Pw-D^,,-

J= 
998.333 4-8.155(7; , -20)-f 0 . 0 0 5 8 5 ( 7 ; - 2 0 ) : 

Gas transfer coefficient, K_G,i 
Symbol Parameter 
K G , HgD gas phase transfer coefficient. HgO 
K G. Hgll gas phase transfer coefficient Hgll 
K G . MeHg gas phase transfer coefficient. MeHg 
Sca.HgO S<^midt number for air. HgO 
Sc a.Hgll Schmidt numtier for air. Hgll 
Sca.MeHg S<^midt numtier for air. MeHg 

Parameters usefl in calculations of transfer coefficients 
u shear velocity 
Cfl flrag coefficient 
W wind velocity, 10 m alxivewatersurface 
pa flensity of air 
pw flensity of water 
k von Karman's constant 
i2 VISCOUS sublayer thickness 
va flynamic visco&ty of air 
Ta air temperature 

Equation 

u=sgrt(Cd)-W 

m/yr 
m/yr 
m/yr 

-
— 
— 

m/s 

-m/s 
g/an3 
g/cm3 

cm2/sec 
C 

5.94E-t-D5 
5.94E+05 
5.75E+05 
2.71 E+OO 
2.71 E+OO 
2.84E+00 

0.198997 
0.0011 

6 
1.2DE-D3 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated for T = 20 C (293.15 K) 

flensity 1.204 t(:g/m3 at20 C |if wewanf to change wtlh T we'll need formula] 

, =(l.32-l-0.009»r„)il0-' 
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Operable Unit 2, Mcintosh, Alabama 

Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg(0H)2 

Hg(S04)2 
HgS 

or 
S04^" 

ŝ -
OH" 

logK 

~ 
13.2 

21.8 

1.34 
-53 

Moles/L 

Moles/L 

Moles/L 

Moles/L 

layer 1 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

layer 1 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

alphas 
layer 2 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

layer 2 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

Sediment 

7.94E-09 
9.02E-06 

I.OOE+OO 

9.05E-15 
2.48E-75 

Sediment 

8.46E-06 

5.21 E-08 

3.12E-14 

1.41 E-07 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Belted Kingfisher 

July 6, 2012 

pH 

[77^-J = a,C^_^^.. 

1 

1 + ̂ ^ . c [cr 
a^ =Kj^^ci[Cl J ag 

^ 2 ~ ^Hg{OH\ 

2 

OH-
2 

^ i — ^ î fso ^ \ y ^ 2 J^o 

^ 4 ~ ^ I ^ S X Q 

O H - sat' + ^ H S S s'-] 

7.15 7.15 7.15 

Concentrations 

or mg/L 
804^" mg/L 

S^" mg/L 

Molecular Weights 

o r amu 

S04^" amu 

S "̂ amu 

layer 1 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

layer 2 

0.3 

5.0E-03 

1.OE-09 

35.45 

96.056 

32.06 

Sediment 

0.3 

5.0E-03 

1.0 E-09 

35.45 

96.056 

32.06 

Assumption 

o r = Total Chloride 

S04^" = Total Sulfate 

S "̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Operable Unit 2, Mcintosh, Alabama 

Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100.00000% 
100.00000% 

0.88548% 
6.87088% 
3.06930% 

14.10566% 

0.00000% 
0.00000% 
4.27053% 

33.13706% 
15.22372% 
69.96409% 

0.00000% 
0.00000% 
0.53471% 
6.15876% 
0.00410% 
0.02796% 

0.00000% 
0.00000% 
9.92923% 
0.00000% 

39.61797% 
0.00000% 

0.00000% 
0.00000% 

79.43383% 
0.00000% 

39.61797% 
0.00000% 

0.00000% 
0.00000% 
4.94622% 

53.83330% 
2.46695% 

15.90229% 

100.00000% 
0.00132% 
0.01133% 

0.00000% 
99.99868% 
99.98867% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.08 
0.12 
0.31 
0.44 

52,833.08 
2,743.46 

16 
16 

J aa.i 1^,1 

I T I U \-ri.a/)JoJ ^abio ~^bio_zoai "^biazoo^ ^biophytd '^biaphylo^ ^biodeadi ^l>ia,dead~ ̂ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"̂  ^ 4-ir V 
i r i u \JS.^j,i^ ' '^abto"^^bio_zoqi ' '^biqzoo'^ ^bio_phytii ' '^biqphyto'^ ^bio_dea4i' '^biqdead'^ ̂ DOQ ' "^DOQ 

~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-^"^ ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U Y^abi^' '^abio"^^bio_zoqi' '^biQzoo'^ ^bio_pl>ytd' '^biqphyto'^ ^bio_dea,Ji' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a b i o , i ' "^abioj ' ^ ^ "*"-'^ZJ/O dendj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 

Tab: Equilibrium Partitioning Page 1 of 2 
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Operable Unit 2, Mcintosh, Alabama 

Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_Me Hg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
l^_aq_o''g_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_DOC_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

J nits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

assumed to be 0.25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0.83 

Tab: Equilibrium Partitioning Page 2 of 2 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Solids Balance 

SbJo_phyto,1 
SbJo_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

8 41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 
5.56E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiottc solids in water inflow g/m3 
Phytoplankton biotic solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling velocity nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate m layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sedJment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

7.90 
0.50 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abio.sed 
S bio dead,sed 

S abio.1 
1 

1.81E+09 
•I.82E+09 

0 
0 
0 
0 

S abio,2 
2 

3.02E-t-06 
-1.82E+09 

0 
0 

1.81E-t-09 
0 

S bio dead.i 
3 

0 
0 

2.81E-^07 
3.D6E+07 

0 
0 

S bio dead.2 
4 

0 
0 

3.02E+De 
-3.06E+07 

0 
2.76E+07 

S abio.sed 
5 

0 
1400.01159 

0 
0 

-4.28E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E+08 

0 
1.01 E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
8.41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-B.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-D4 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-04 

x=b/A 

0.084069 
0.12479 

0.311342 
0.4367 

52833.08 
2743.463 

-SE 

Value 
3.78E+05 
6.48E+05 
3.47E+06 
3 47E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0.83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

0.485598171 

0.1 
2.335096212 

378381 
3017618.85 
183741.1216 

37838.1 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

L^ = S,^'A[kg/w'/y,-

5 ^ = 1 . 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 . 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Country Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • s : ^ o . - v ^ • A . • sz^oa + ^rs • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity is a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

*'\ , . ~ ^'^forl "^I,,, ,,,,. ^\ "JB AV '̂ bio_dead,l 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBACS, bio_ dsail 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 

Tab: Solids Balance Page 2 of 2 
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Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Water column Abiotic IVIethylation of Hgll => MeHg 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
L3C]_Hgii_w_i 
Laq_Hgil_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

Parameter Equation Units 
abiotic methyiation in iayer 1 per day 
abiotic* mettiylation in iayer 2 per day 
abiotic metiiyiation in iayer 1 per yr 
abiotic* mettiylation in iayer 2 per yr 
aqueous ptiase fraction of Hgli in water column, layer 1 
aqueous ptiase fraction of Hgli in water column, layer 2 
DOC compiexed fraction of Hgii in water coiumn, iayer 1 
DOC compiexed fraction of Hgii in water coiumn, iayer 2 
abiotic metiiyiation in iayer 1 per yr 
abiotic* mettiylation in tayer 2 per yr 

Vaiue 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00885 
0.06871 
0.04271 
0.33137 
3.76E-07 
1.70E-05 

Notes 

ff,..„,i. — K.. J HgS 

if anoxic: k^ = k^ 

1 Mercury Report to Congress 
2 Vaiue used is the same as ttie one used in ttie IVIercury Report to Congress. This is a mid-range value in a range of 0.0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Mettiylation in Water Column table. 
3 According to research done by Matilainen, and Verta, 1995, abiotic mettiylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is ttie only reacting mercury. Also in this article, DOC increased ttie rate of biotic demettiyiation 
suggesting ttiat biotic reactions can tiappen to both DOC-comptexed and aqueous. Ttierefore, ttiese reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methylation occurs in ttie tiypolimnion at a rate of 0.01 per day. The * denotes that biotic methylation is occuring if there is anoxia 

£^in^r)Jt Biotic Methylation of Hgll =>̂  

Symbol 
k_meth_b 
k_meth_b 

Notes 

Parameter 
biotic methylation in sediments 
biotic methylation in sediments 

Equation Units 
per day 
peryr 

Value 
3.49091 E-07 
0.000127418 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present methylation of new Hgll as 0.012 - 0.016/d, while old mercury is 0.001/day 

pvater column uemethytailon of MeHg =^Wg1 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
L3q_Hgll_w_1 
Laq_Hgll_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_demeth_1 

k demeth 2 

Equation Units 
per day 
per day 

peryr 

peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 

biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 per yr 

biotic demethylation in layer 2 per yr 

Value 
1.16364E-08 
1.16364E-07 
4.24727E-06 
4.24727E-05 

8.85E-03 
6.87E-02 
4.27E-02 
3.31 E-01 
2.19 E-07 
1.70 E-05 

Notes 
1 

k. = k danah ,base 
I r - a q r-DOC \ 
\ J m n ^ J /feZ7 I 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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iediment Biotic Demethylation of MeHg => Hi 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Units 
per day 
peryr 

Value 
6.98182E-07 
0.000254836 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

Notes 
1 2 

July 6, 2012 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

T?eaucTiononipTBioficr»wr5Trg'r"^B 
Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(OH)2 to Hgll, layer 1 
ratio of Hg(OH)2 to Hgil, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
— 
~ 

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

PhPto-Degradatla 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

g -> HgO) 
base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
3.57E-02 
1.76 E-02 
1.30E+01 
6.43E+00 

Notes 
1 From Sellers, P., CA . Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 
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fhoto-Reduction (Hgll -> HgO) 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
per hr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

1 1 
1 1.2 

calculated for comparison to input 

July 6, 2012 

Ir —IT 
'^photoi-ed _ i ' ^ 

photored _ base E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

per hour per uE/m^ 
per day per E/m2-

perday 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

-sec 
day 

0.10 
28.25 
0.54 
0.26 
0.11 
0.00 
0.65 
0.26 

236.00 
96.45 

base photoreduction rate constant, UV-B per hour per uE/m2-sec 0.10 calculated for comparison to input 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the S t Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et at., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

photo-Oxidation (HgO 
k_photo_UV-B, study 
k_p h otooxi d_b ase 
k_ph otooxi d_b ase 
k_oxid 
k_p h otooxi d_a vg_1 
k_p h otooxi d_a vg_2 
k_ph otooxi d_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
rate for UV-B- 1.18uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.67 
1.44 

610.22 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
In freshwater, k = 0.25+/-0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _photo_base = 
O.lShr -1 

lA^uE mAs 
k_photo_oxid -k_photo_base• UVB 
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Light Intensity 
Symbol 

Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weatt 
Surface UV-B Intensity 
Light Extinction Coefficient 

T) UV-B extinction coefficient (layer UV light extinction = f(DOC) 
Ti UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

Net Reduction (Hg^^J^I I ) : Photo-Reduction plus Biotic Reduction 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 
76.66 
76.66 
17.84 

8.81E+00 
3.94E-03 
1.30E-18 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

236.00 
96.45 

246.95 
107.40 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

Notes 

July 6, 2012 

E = E^e " ax = 

z , = x , - x , 

e ' ' - e ' ' J 

E UV-B 
= ' [ E < luV-B^ ^ v — dx = 

1 £, O.f/f-S p l u v - s h p ^UV-B^2 

il^,_,= 0.4415^(0001 UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scutly, NM, Lean, DRS. Arch, l-lydrobiol. ee//7.1994. "^3,135. 

Notes 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Belted Kingfisher 

July 6, 2012 

Location 
East 
West 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (EBO) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, whiie this version for Olin calls the filtered 
MeHg from Cell HB of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Spreadsheet-based Ecological Risk Assessment for the Fate of Mercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/2007 

Waterstied Location (East or West) 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 
%with Known Contaminated Soil 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Concentrations 
HgO 
Hgll I 

MeHg I 

Total Mercury Concentration in 
Contaminated Sediment, dryweiqht 

Known Mercury in Contaminated Soils 
Cs.HgO 
Cs,Hgll 

Cs,MeHg 

Required Hazard Index for Sensitive 
Indicator 

Value 
East 

647,500 
2.1% 
53.3% 
13.3% 
15.6% 
15.7% 

378,381 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 

7.15 
29.39 
29.39 
19.9 

105.2 

16 
16 
0 

Eutrophic 

5.64E-06 
7.33E-08 

Units 

m2 

Notes 
0 

40.7 

1.129080624 
4.13E-03 

m2 
m 
m 

yr 

m3/yr 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m3 
g/m3 
g/m3 

g/m3 
g/m3 
g/m3 

2 
3 
4 

Kd_abio 
Hgll 
MeHg 

Kd_bio 
HgM 
MeHg 

Kd_DOC 
Hgll 
MeHg 

7,182,936 
15,887 

17,941,378 
2,581,565 

301,427 
310,000 

PCT ERROR 

Epilimnion 

Hypolimnion 

CLEANUP 
MeHg Filterec 
HgT Filtered 
MeHg Unfiltei 
HgT Unfiltere 

3.65 
-20.91 
-31.54 
244.41 

9.22 

5.64 
0.07332 

48.90245623 
75.12997546 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 
Sediment 
HgO porewater 
Hgll porewater 

_ MeHg porewater 
1 HgT porewater 

]HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C_sed, wet 

With 
Contaminated 

Sediment 

15.58 
2.97 
0.74 
19.29 

15.58 
57.66 
4.06 

77.30 

110.39 
244.01 
10.76 

365.17 

110.39 
609.90 
12.80 

733.10 

110.39 
290.76 

2.84 
403.99 

0.00 
40.65 

0.04611 
40.70 

0.68 
1.48 

3.89 
Little Blue Heron 

9.22 
K 4.15 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

^^IPH^^H 
^ 

^ r 2.78 
^ P 266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-15.58 
-2.97 

1 0.03 
-4.03 

-15.58 
-57.66 
-1.28 

188.93 

-110.39 
-244.01 
-10.76 

-365.17 

-110.39 
-609.90 
-12.80 

-733.10 

-110.39 
-290.76 

-2.84 
-403.99 

0.00 
-40.65 
-0.04 
0.00 

-0.68 
-1.48 

Relative 
Error 

-100 
-100 

3.6500678 
-20.91065 

-100 
-100 

-31.54439 
244.4148 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-85.72872 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.10 
0.04 
0.61 

0.47 
1.87 
0.21 
2.55 

1.43 
3.08 
0.29 
4.79 

1.43 
7.69 
0.34 
9.46 

1.43 
3.60 
0.06 
5.10 

0.00 
0.27 
0.00 
0.505 

0.035 
0.075 

0.20 
Little Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

3.75 
0.72 
0.19 
4.66 

3.75 
13.97 
1.04 

18.76 

25.06 
55.33 
2.56 
82.95 

25.06 
138.29 
3.04 

166.40 

25.061 
65.879 
0.665 
91.605 

0.00 
9.21 
0.01 
9.22 

0.17 
0.38 

1.00 
Lrttle Blue Heron 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 
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Rate Constants 
Process 
Methylation 

Demethylation 

Biotic Reduction 
Photo-Degradation {MeHg ~> HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO ~> Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

Notes 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Coiumn 
Water Coiumn 
Water Column 
Water Coiumn 
Water Column 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

Value 
1.16E-07 
1.16E-06 
3.49E-07 
1.16E-08 
1.16E-07 
6.98E-07 

0.03 
0.002 
0.03 
28.25 
58.85 
1.44 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.1 

per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

Wildlife 
Little y rownUa l 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Hazard Quotient 
Contaminated Background 

T W Tnr 
1.74 
3.38 
3.89 
1.59 
0.00 

0.09 
0.17 
0.20 
0.08 
0.00 

for Proposed 
Target-Level 

0.45 
0.87 
1.00 
0.41 
0.00 

X 

HI 
3.89 
0.20 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

40.70 
0.50 

10.880 
-1.658 
9.222 

for HI = 

Human 
Man 
Woman 
Adult 
Child 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

• f f W — 1 

1 0.00 • 
0.00 
0.00 
0.00 a 
0.00 1 

SedHgT vs HI of Most Sensitive IndJctoc 

Indicates an exceedence of Hl=1 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river or a well-mixed lake, enter 0.1 
3 Type YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. An exact result can be found by using the "Goal Seek" function under tools. 

Use "Set Cell" to Q38, "to value" to B43, and "By Changing Cell" to H41 

Absolute Enor = Observed - Predicted 

„ . . _ Obsei'ved - Predicted 
Relative Error = •100% 

Obseived 

Site-Specific User Input 
Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Contaminated Uncontaminated ^ 
Scenano ^__,, , ^_ _„ ^ Target 

Water Concentration [MeHg] 

Biota 

Trophic Levef 1: Phytopiankton 
Trophic Level 2: Insects 
Trophic Levei 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Levei 4: Bass 
Trophic Level 3: Silverside 
Trophic Levei: 3 Crayfish 
Trophic Level 3: Bullfrog 

Sediment 
I 0.74 

Sediment 
0.04 0.191 

0.14 
0.12 
0.13 
0.68 
1.48 
0.80 
0.14 
0.13 

0.01 
0.01 
0.01 
0.03 
0.08 
0.04 
0.01 
0.01 

0.04 
0.03 
0.03 
0.17 
0.38 
0.21 
0.04 
0.03 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

Body Weight 
Total Dose = J^ %Diet̂ ^^ ,̂̂ ĵ̂  • Potential Dose, + {drinking rate • [Hg]^^^) HQ = 

Tolal Dose 

TRV or R/D 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ ^ . , ^,_„ 
weight] ^^^ "^^^ weight/d] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _. , Percent of 

Percent of Diet Percent of Diet Diet from n' t f 
from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : , ° ' ' , , 

Level 3 : 
and Plants Insects Crayfish or ^. , 

Z Ftsh 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 5% 10% 50% 

0% 25% 0% 75% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
„ . , Percent of 
Diet from „ . . , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^. , sources 
Fish 

-

0% 0% 

10% 0% 

60% 0% 

35% 0% 

0% 0% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

29 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

62 

0 

0 

1 

13 

30 

0 

8 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

2 

6 

3 

0 

11 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

50 

5 

79 

220 

55 

0 

0 

2 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

15 

119 

120 

0 

0 

0 

0 

11 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

62 

67 

130 

203 

234 

95 

0 

37 

14 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

56M 

HQ (Total 
Dose / TRV) 

0.83 

0.89 

1.74 

3.38 

3.89 

1.59 

0.00 

0.62 

0.00 

RflD 1 
0.01 

0.02 

0.01 

0.01 

0.01 

Nichols, J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Joumal of Toxicology and Environmental Health, Part B. 2:325-255. 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 (.74 Ud) and 11-19 (0.97 Ud). 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that ail the fish ingested of this type are exposed to the contamination and are of trophic 

Woman modeled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

level 4. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67 E+05 

1.80E+05 

9.14E+05 

1.99E+06 

1.08E+06 

^ 1 . 8 7 E + 0 5 

• I . 7 4 E + 0 5 

75th 

9.20E+06 

95th 

1.40E+07 

B A F -

ug 

As 
ug 

L 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.006 

0.003 

0.004 

0.002 

0.018 

0.003 

0.004 

0.003 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.47 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

3.18 

0.00 

0.00 

0.07 

0.68 

1.53 

0.00 

0.43 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.10 

0.32 

0.16 

0.00 

0.55 

0.00 

0.00 

0.04 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.58 

0.23 

4.01 

11.24 

2.79 

0.00 

0.00 

0.09 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

0.75 

6.10 

6.11 

0.00 

0.00 

0.00 

0.00 

0.58 

Total 
Potentiai 

Dose 

ug Hg/kg 
wet 

weight/d 

3 

3 

7 

10 

12 

5 

0 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

HQ (Total 
Dose / TRV) 

--

0.04 

0.05 

0.09 

0.17 

0.20 

0.08 

0.00 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.031 

0.016 

0.019 

0.009 

0.090 

0.014 

0.022 

0.013 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.37 

0.00 

Potential 
Dose from 

Trophic 
Level 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 

16.02 

0.00 

0.00 

0.37 

3.44 

7.70 

0.00 

2.17 

0.00 

Potentiai 
Dose from 

Trophic 
Level 2: 

ug Hg/kg 
wet 

weight/d 

0.00 

0.51 

1.62 

0.79 

0.00 

2.77 

0.00 

0.00 

0.19 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

12.96 

1.17 

20.18 

56.56 

14.05 

0.00 

0.00 

0.47 

ug Hg/kg 
wet 

weight/d 

0.00 

3.76 

30.69 

30.75 

0.00 

0.00 

0.00 

0.00 

2.91 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

16 

17 

33 

52 

60 

25 

0 

10 

4 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

^ m m 

HQ (Total 
Dose / TRV) 

~ 

0.21 

0.23 

0.45 

0.87 

1.00 

0.41 

0.00 

0.16 

0.00 

RfD 1 
0.003 

0.004 

0.004 

0.004 

0.004 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Gin_Hgll 
Cin MeHg 
P 
£ 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Concentration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 
4.86E-01 
l.OOE-01 
1.84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^^^^^H ^^^^^H 10 
7.76 

^^^^^B 
1 7.15 

7.15 
7.15 

1 

i 

• 
1 

• 
1 
1 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 
0 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter Equation 
AG Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Gont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_RO,Hgl! soil runoff rate constant, Hgll 
ks_RO,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs.HgO watershed soil concentration, HgO 
Cs,Hgll watershed soil concentration, Hgll 
Cs,MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeH( Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Wetland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water, Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
-
„ 

— 
-
_ 
— 
-
_ 
-
-

Value 
647,500 • 

2% • 
53% 1 
13% 1 
16% 1 
16% 

13,598 
345,118 M 
86,118 1 
101,010 I 
101,658 J 

0.1 
0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(DOC) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

-
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 
29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean, Arch. Hydrobioi Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fractton daylight) 

Tab: Parameters Page 3 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

15.887 

Kd-sed 
Ukg 

0 
260,558 

Kd_bio 
L/kg 

0 
17,941,378 

, 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
MeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-v^ater partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-a2 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

1.9 cm^ 
"'' ~ MW^^^ sec 

- 5 22x10"^ c m ' 

' ' ' ~ MW^^' sec 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
Ukg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et a!., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 
Kd-

suspended 
matter 

L/kg 
6309.573 
630957.3 

L/kg 
199526.23 
7943282.3 

630.9573 79432.823 
1584893.2 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 
630.95734 

multiplier 
for 

Kd_abio 
toKd bio 

Kd-bio 
Avg 

Kd bio 

NTG_max 
estimate of 
Kd_bio from 
Kd_suspen 
ded X max 
multiplier 

L/kg 
1.5 299289.3 349170.9 

2 399052.5 15,886,565j 

5 397164.1 516313.4 
8 635462.6 12,679,146^ 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 

Tab: Mercury Params Page 1 of 1 
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Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_HgT_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_filterecl 

C_HgO_1_T 
C_Hgll_1_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
C_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C_HglLl_5ed, VL^ 
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layer 2 
deffih of first water layer 
deffih of second water layer 

aqueous phase fradior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ̂ k̂ase fractior of M^g 
aqueous phase fraction of HgD in 
aqueous phase fracfion of Hgll in 
aqueous phase fraclion of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water column, layer 1 
water column, layer 1 
n water column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 
in water column, layer 1 

n water column, layer 2 
n watercc^umn, Iayer2 
in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'm3 
g'm3 
gln\3 
g'mB 
g'mB 
g^m3 
g^m3 
g^m3 

glm2 
gln\2 
g'm3 

g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g/m3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
8.13% 
3.60% 
0.20% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 
m3 
m3 

Value 
4.74E-07 
9.64E-08 
3.79E-08 
1.4^-06 
3.0^-06 
2.8^-07 
1.4^-06 
3.60E-06 
6.35E-08 

6.0eE-07 
4.79E-D6 
5.10E-D6 

4.74 E-D7 
1.e7E-Q6 
2.07 E-Q7 
143E-06 
7.69E-06 
3.40E-07 
1.19E-06 
2.27E-01 
4.65E-04 

9.27E-13 
2.72E-07 
4.2^-14 
2.72E-07 

2.63E-12 
5.04E-07 
1.0^-09 

2.55E-06 
9.46E-06 
5.05E-07 

%Hgll 
73.29% 
31.28% 
99.80% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 
0.49 
0.10 

1.000 
0.009 
0 031 
1000 
0 069 
0141 

0 000 
0 043 
0.152 
0.000 
0.331 
0 700 

Cone, in 
ng/L: 
"g'g 
0 47 
OiO 
004 
143 
3.08 
0 29 
143 
3 60 
0 06 

0.61 
4 79 
510 

0 47 
187 
0 21 
143 
7 69 
034 

1 
226,907 

465 

0.000 
0.272 
0.000 
0.272 

0 0000 
0 5037 
0 0010 

2.551 
9.457 
0.505 

%HgO 
18.58% 
15.12% 
0.00% 

O' = 
J2.i-i J±t-

0 , 5 - ( z , + Z 2 ) 0" Bulk exchange flow |L3/T| 

Equalions for Tolal Mercury Concentrations of given species (i.e , lotal HgO: sorbed + dissolved) 

v f - ^ = I^j,^ + Q,f,,,^ + ̂ w,,̂ -vJi-Cl̂ +̂̂ w„,,-V +̂kw^̂ ^̂ ^̂ ^̂ ^ 

f;^=W'+fi,c,^.«+N./J-c;^.i+N^.-.»-^J-c;,.i4a.re'-^„^,,/^ 
ii C 

-+(v.+n)-r^,.^ 

dQ 
y«-^=i^'i.M'CHrAhh.,i,-K]<,Hi+h'-'''^>^i-K'^^^^ 

dt 

„ JaiH'II , I . \ rsrd . 

ŷ - — - 7 r ~ = + F % ' i ' i . i • yA ^ H ^ m + [ - 0 - ^"j.™«i,2 • K - î'™^- • y^ - ^^p*=,=r.p • y^ - .̂.̂  • Li^M^ns- A , - V,B • / i . , ; ,^^^- A . - ^ , . - L I M ^ H ^ - C*, . 
del 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) • A ] - C ; - R • 

( f'"' ^ 
Jiqjls'l 

0.,^ ] 
-iy.+^Af::L,-K-kK, fHl+K.-fJ-Cfl 

- « , . • -(^.+n)-ri,.A-(n..+*u-f^. c',lM4^h...iyJ<: 

-=[-fl„/:iU+(vu •/;i,=«,H.+v^ •/s^W<)-A]-c;;,fl,+[t6.,,-('„,]-cj^ - • « ™ -

I ""̂  ] 
-iy.^^Afl KSA_„ VF.., 

Q' = E„ A,-
0 . 5 - ( z 3 + z , ) 

E^ = 0.0142 • Z'-^" • 365 d / y r u * e r e Z i s mean total depth ( i .e.,z1 +z2) 
from Moit !mer(1941), cited in Schnoor, 1996, pg. 57. 
for riwQS, this will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-1.90E*OB 
1,12E+fl8 
O.OOE+OO 
3,018 E+06 
O.OOOE+OO 
O.OOOE+00 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

4,54E+07 
-6,29E+(I7 
6,91 E-02 

0 OOOE+00 
1,408E+07 

0 oooE+m 
O.OOE+00 
O.OOE+00 
O.OOE+00 

C MeHq 1 T 
3 

2.39E+06 
4,02E-02 

-9,76E+06 
0 OOOE+00 
0OO0E+€0 
3,773E+(I6 
0 00E+™ 
OOOE+OO 
OOOE+HB 

C HqO 2 T 
4 

3,02E+06 
OOOE+ffi) 
OOOE+fX) 
-2.31 E+07 
1.99E+07 
OOOE+m 
2,12E+05 
OOOE+ffl) 
OOOE+ffl) 

C Hqll 2 T 
5 

0 OOE+00 
3,02E+(I6 
0 OOE+00 
4,06E+(I6 
-1,34E+(I8 
6,43E-01 
OOOE+flO 
1,27E+08 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
3,02 E+06 
2,43 E+05 
6,43E-01 

-8,19 E+06 
O.OOE+00 
O.OOE+00 
4,93E+06 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
2.55E+05 
OOOE+OO 
OOOE+OO 
-2,55E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+OO 
0O0E+€O 
0 OOE+00 
0 OOE+00 
4,29E+(I3 
O.OOE+00 
O.OOE+00 
-4,29E+(I3 
1,45E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
4,31E+(I3 
OOOE+00 
2,89E+(I0 
-4,31E+(I3 

Mat r ix 
b 

-3,99 E-01 
-4,13E+01 
-9,97E-01 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

So lu t ion 

4.740E-07 
1.870E-06 
2.074E-07 
1.430E-06 
7.687E-06 
3.402E-07 
1.187E-06 
2.269E-01 
4 643E-04 

Inverted Matrix 

-1,21 E-08 
-2,70 E-08 
-7,21 E-10 
-2.197E-0e 
-1.147E-07 
-2.334E-09 
-1,82E-08 
-3,39 E-03 
-3,80 E-06 

-1,12 E-08 
-4,47 E-08 
-1,15E-09 
-3,407E-08 
-1.835E-07 
-3.731 E-09 
-2,83 E-08 
-5,42 E-03 
-6,08 E-06 

-5.13E-09 
-1,21 E-08 
-1,60E-07 
-1,369E-08 
-6,226E-08 
-1,e56E-07 
-1,14E-08 
-1.84E-03 
-2,13E-04 

1,14E-08 
3,98E-08 
2,55E-09 
1,17E-07 
4,06E-07 
8,26E-09 
9,73E-08 
1,20E-02 
1,35E-05 

-1,13E-08 
-4,17E-08 
-2,83E-09 
-8,15E-08 
-4,50 E-07 
-9,16E-09 
-5,76E-08 
-1,33 E-02 
-1,49 E-05 

-5.60E-09 
-1.42E-08 
-1.48E-07 
-2.15E-08 
-8.83E-08 
-4.79E-07 
-1.78E-08 
-2.61 E-03 
-5.48E-04 

1,14E-08 
3,98E-08 
2,55E-09 
1,17E-07 
4,06E-07 
8,26E-09 
4,02E-06 
1,20E-02 
1,35E-05 

-1,13E-08 
-4,17 E-08 
-2,88 E-09 
-e,14E-08 
-4,50 E-07 
-9,32 E-09 
-6,76E-08 
-1,35E-02 
-1,52 E-05 

-5.60E-09 
-1,42E-08 
-1.48E-07 
-2.15E-08 
-8.85E-08 
-4.78E-07 
-1.79E-08 
-2.61 E-03 
-7.79E-04 

!f*/A 

4.74001 E-07 
1.869S7E-06 
2 07338E-07 

1.4299E-06 
7.68731 E-06 
3.40213E-07 
1.18682E-06 
0.226906529 
0.000464799 

Tab: Water Body Hg Page 1 of 2 
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f_abio_HgO_w_1 
f_alMO_Hgll_w_1 
f_alMO_MeHg_w_1 
f_alMoJHgO_w_2 

f_al»o_Hgll_w_2 
f_abio_MeHg_w_2 

io_HgO_w_1 
io_Hg l l_wJ 
io_MeHg_w_l 
io_HgO_w_2 

io_Hgll_w_2 
io_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_Hgll_w_1 
f_phyto_MeHg_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_l 
f_org_MeHg_'jv_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_5ed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_5ed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
l(w_v,HgO 
l(w_v,Hgll 
l(w_v,MeHg 
kw_oxid_1 
kw_oxid_2 
k w r e d l 
kw_red_2 
kw_meth_1 
kw_meth_2 
kw_demeth_1 
kw_demeth_2 
kw_photodegrad_1 
kw_photodegfad_2 
l(w_mer 
kb_oxid 
kb_red 
kb_methy 
kb_demeth 
kb mer 

abiolic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

3 fraction of HgO in water column, layer 1 
3 traction of Hgll in water column, layer 1 
3 traction of MeHg in water col ivnn, layer 1 
3 fac t i on of HgO in water col ivnn, layer 2 
sf ract ionof Hgll in water column, layer 2 
2 fraction of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

3 fraction of HgO in water colt imn, layer 1 
^ f ract ionof Hgll in water column, layer 1 
3 Iraction of MeHg in water col ivnn, layer 1 
2 traction of HgO in water column, layer 2 
3fract ionof Hgll in water column, layer 2 
3h"actionof MeHg jn water column, layer 2 

2 f rac lK^ of HgO in water column, layer 1 
^ t r ac t i o t o f Hgli in water column, layer 1 
; f ract iot of MeHg in water c o l i m n , layer 1 

3 fraction of HgO in water coli^nn, layer 2 
sfractionof Hgll in water column, layer 2 
3 fraction of MeHg in water column, layer 2 

organic paiticulate pfkase fraclion of HgO in water column, layer 1 
organic partculate f^tase fraction of HgtJ in water coliffiin, layer 1 
organic partculate f^tase fraction of M^g in water column, layer 1 
organic partculate f^tase fraction of HgO in water column, layer 2 
organic partculate pftase fraction of Hgll in water column, layer 2 
organic partculate phase fraclion of MeHg in water column, layer 2 

aqueous pfiase fraction of HgO in sediments 
aqueous pfiase fraction of Hgll in sediments 
aqueous pfiase fraction of MeHg in sediments 

particulate phase fraction of HgO in sedimerjts 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilization loss rate conslant, higO 
waier co umn volatilization loss rate conslant, hlgll 
water co umn volatilization loss rate conslant, MeHg 
water co umn oxidation rale constant 
water co umn oxidation rale constant 
water co umn reduction rale conslant, layer 2 
wale" coumn reduction rale constant, layer2 
wale coumn mediation rate conslant, layer 1 
water co i£nn me^lat ioi rate constant, layer 2 
water co ivnn demethylation rate constant, layer 1 
water co ivnn demethylation rate constant, layer 2 
water co umn photoreduction rate for layer 1 
wala" CO umn photoreduction rate for layer 2 
water coumn mef deavage deme^ylalion rate constant 
bentbic oxidation rate constant 
bentbic reduction rate constant 
bentfiic methylalion rate constani 
benthic demethylalion rate constait 
benthic mer deavaqe demethylalion rate conslant 

g'yr 
g'yr 
g'y 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 005 

0 000 
0 000 
0 062 

0 000 

0 000 
0 099 
0 396 
0 000 
0.000 
0.000 

0 000 

0 794 
0 396 

0 000 
0 000 
0 000 

0 000 
0 049 
0 025 
0 000 
0 538 
0 1 5 9 

I.OOE+OO 
1.32E-05 
1 . 1 ^ - 0 4 

O.OOE+00 
I.OOE+OO 
I.OOE+OO 

3.99E-01 
2 17E+01 
7.43E-01 

388.36 
0.00 
0.65 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13 03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for SedimenI Concentrations 
M o d ^ Calculates as g Hg per cubicmeter {water or sediment particles) 

'^dv 
g f i g 
g sed 

kw ,̂- = — 

/^balk 

p!«™-J,(l-^w) 

I ly aq,f 

g sed 

cm sed 

' g H g ' 

m^ bulk 

m^ bulk 
1 0 ' £ ^ 

C ^ 
\ g H g 

g sed P ^ 

C" 
J9j+p,.,^,.^-sj g water 

cm^ water 

m' water 

m' bulk 

" g H g ' 
m' bulk 

10"' ' '" ' 
m' 

+-
g sed 

cm^ sed 

m' water 

m' bulk 
1 0 ' ^ 1 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 

E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic settling velocily 
biotic settling velocity 
resu^tension v^oci ty 
phytoplankton morlality rate 
mineralization rate 
b u r i ^ rate 

pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water dilEus 
SedimenI Particle Densily 
sediment porosity 
sediment layer.char mi>nng length 
Vcrfume of Sediment 

vol i^ne, HgO 
volume, Hgll 
volume, MeHg 
coeflicient,HgO 
coefFcient, Hgll 
coefli cient, MeHg 

TS3_1 
TSS+2 

Effective Paitrtion Coelficients lor each Hg species and layer 
K_e!f_HgO_1 Effective K for HgO in layer 1 
K_e!f_Hgll_1 Effective K for Hgll in layer 1 
K_e!f_MeHg_1 Effective K for MeHg in layer 2 
K_elf_HgO_2 Eflective K lor HgO in layer 2 
K_elf_Hg!l_2 Eflective K lo r Hgll in layer 2 
K_elf_MeHg_2 Effective K for MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

iigiL 
ng/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
Lflig 

4,792 63 

73 
0 003700005 

10 95 
0 01 

0 007620015 

2.12E+05 
2.12E+05 
2 02E+05 

6.41E-tO 
6.41 E-10 
6.11 E-10 
2 65E+00 

0.83 
0 030 

1135143 

7.90 
0.56 

O.OOE+OO 
2.33E+06 
5.66E+05 
O.OOE+00 
2 67E+06 
3.37E+05 

^U.i 

[sLfL^i + s„',c4., + siî ^c',!̂ -.., + sLc i 
•si*,,.+s;^+s;,,.+sL 

(^L,+Cioc, 

l ) {& - c ' 1 
TSS 

Tab: Water Body Hg Page 2 of 2 



RGO Report 

Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 

MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Little Blue Heron 

July 6, 2012 

Water Body Mercury Concentrations 
Sy inbo l P a r a m e t e i 
C HqO 1 Aq 
C Hqll i Ag 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HgO pore 
C Hgll pore 
C_MeHg_pore 

C HgT 1 fl l lered 
C_HgT_2_fi l lered 
C HgT Sed filtered 

C_HgO_1_T 
C Hgll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g l s e d , we l 

C HqT sed.wet 

C HgO_sed. dry weight 
C Hgll 1 sed. d iy weiqht 
C MeHq 1 sed. dry weight 

C HqT 1 
C HgT 2 
C_HgT_Sed 

Equa t io 

Layer 1 
Layer 2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f aq HqO w 1 
f_ai l_Hgl l_w_1 
t aq MeHq w 1 
f aq HqO w 2 
L a q _ H g l l _ « _ 2 
E aq MeHq w 2 

E_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hgl l w 1 
l_DOC_Hgl I_w_2 

E DOC MeHq w 
E DOC MeHq w 

f abio HgO w 1 
f abio Hgl l w 1 
f_abio_MeHg_w_1 
f abio HQO W 2 
f abio HQH W 2 
f_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
depth of first water layer 
depth o l second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hqll in water cokimn. layer 1 
aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgl l in water column, layer 2 
aqueous phase fraction of MeHq in water column, layer 2 

DOC complexed fracl ion of HgO in water column, layer 1 
D O C complexed fraction of Hql l in water column, layer 1 
D O C complexed Eraction oE MeHg in water column, layer 1 
D O C complexed Eraction oE HgO in water column, layer 2 
D O C complexed Eraction oE Hql l in water column, layer 2 
DOC complexed Eraction oEMeHg in water column, layer 2 

ahiot c particulate phase Eraction oEHqO in water column, layer 1 
ahio tc particulate phase Eraction oEHgll in water column, layer 1 
ahio tc particulate phase Eraction oEMeHq in water column, layer 1 
abiot c particulate pftase Eraction oEHqO in water column, layer 2 
abiot c particulate pftase Eraction oEHqII in water column, layer 2 
abio tc particulate pftase fraction of MeHg in water column, layer 2 

Uni ts 

q/m3 
q/m3 
g/m3 

q/m3 
q/m3 
g/m3 

q/m3 
nftnS 
gftn3 

nftnS 
gftnS 

alms 

g/m3 

qln,3 
q ln i3 
glmS 

q l m 3 
q tm3 
g /m3 

q l m S 
gfm3 

g'g 
g'g 

tit^ 

g'g 
g'g 

nftnS 
nftnS 

g/g 

%MeHq 

5.25% 
1.75% 
0.11% 

HiB/yr 

Hia/yr 
m3^r 
m2 

m2/yr 
m3 

m3 

1.56E-05 
2.97E-06 
7.43E-07 

1.10E-04 
2.44E-04 
1.0BE-05 

1.10E-04 
2.91 E-04 
2.B4E-06 

1.93E-05 
3.65E-04 

4fl4E-04 

1.56E-05 

5.77E-05 
4.06E-06 
1.10E-04 

6.10E-04 
1.28E-05 
9.16E-05 

1.83E+01 
2.08E-02 

3.46E-11 
1.43E-05 
2.49E-08 

1.43E-05 

2.03E-10 

4.07E-05 
4.61 E-08 

7.73E-05 
7.33E-04 
4.07E-05 

%Hqll 

74.59% 
83.19% 
99-89% 

3,017,619 

3,474,314 
3,474,314 
37BJ81 

2 
1B3.741 

37,838 
0.49 
0.10 

100.00000% 
0.88548% 
3.06930% 

100.00000% 
6.87088% 

14 10566% 

0.00000% 
4.27053% 
15.22372% 
0.00000% 
33 13706% 
69.96409% 

0.00000% 
0.53471% 
0.00410% 
0.00000% 
6.15876% 
0.02796% 

Cone, in ng/L : ug/g 
15.58 
2.97 
0.74 

110 39 
244 01 
10.76 

110.39 
290.76 
2.84 

19.29 
365 17 

403 99 

15.53 

57.66 
4.06 

110.39 

609.90 
12.80 
91.63 

18314487.35 
20771.02 

0 000 
14 303 
0 025 

14.328 

0.00 

40.65 
0.05 

77.30 
733 10 
40.70 

%HqO 

20.15% 
15.06% 
0 00% 

y.^=i^.M,n^Q.f..H,u4HJj<,A''^:^^~^^^-^^^^^^^ 

Q' = E„A,-
0.5-{z,+Z3) 

Q" Bulk exchange flow |L3/T1 

Equalions for Total Mercury Concen t ra t ionso fg ivenspedes (i.e., lolal HgO: sorbed + dissolved) 

4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/J„'//goAkL,+e'-C^^ 

dq 

dt 

^c i . 
" dt --hM^Hi+QS,^.Hi+^Km-'^Ac„^iiA-Q^^rQ-^^K.M.Eiy.-H,,.},-y.-i^v;..r-y.-^^^^ 

yf-^=A^^uyvic^,A^\.ry.+H>'«,..^^yici,HA-Q-^^^^^^^ /:: 
-+(v„+v,)-r;ff*-i 

''^-^='^^''''-'^'^-^^^AH...^-yJ[-<z,mA-Q Rj-f^'^kA^.)p:::.,dA, 

y-^^f^=-^^^''>^<^'^^i'^+\re'-''^^...ay.-i''s,.ry.-kw^,,..r.,K-^^^^ 

dC^^ 
=k-w/.",:^+( '̂̂  • Ai^jo + ̂ ^ • A^w )A]-CH • / w , H s O - A . - * * = . C+K.-fJ-c^i+[* 

-=kxin^iA L • f:uB+ '.B • f̂ î nj- Ai- c',,u+ H. f y J ĉ  -R-. ^ A^A',,)d::Ln^-H..+kU-K. -H, 

dC 
~ [^swfaqMills "'" ViA • fsimMiSs + ''.-B ' /iiKMeHsJ' A ] ' ^McHs + V^-melh' y-.eiV ^Hgll + b I ' J in -kb_ 

Q' = 
E...A.-

0,5-{z2-Fz,) 
E^ = 0.QYA2-Z'^^ • 3 6 5 d / y r where Z is mean to\^ depth (1 e . z l + z2) 

from Mortimer, cited in Schnoor, 1996. pq 57 
for nvers, this will be different (see Schnoor) 

Ma t i i x A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HqN 2 T 
C M e H q 2 T 
C HgD s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

A-x=b 

C HqO 1 T 
1 

-1,90E+fl8 

1,12E+08 
O.OOE+OO 

3,018 E+06 

O.OOOE+OO 
O.OOOE+00 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

C Hql l 1 T 
2 

4 ,54E*07 

-6.29 E+07 
6,91 E-02 

0 OOOE+00 

1.408E+O7 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

2.39 E+06 

4,02 E-02 
-9.76E+06 
O.OOOE+00 

O.OOOE+00 
3,773E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

3,02 E+06 

O.OOE+00 
O.OOE+00 
-2,31 E+07 

1,99 E+07 
0 OOE+00 
2,12 E+05 

O.OOE+00 
O.OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

3,02 E+06 
0 OOE+00 
4,06 E+06 

-1,34E+08 
6,43E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+OO 

0 OOE+00 
3.02 E+06 
2.43 E+0 5 

6,43 E-01 
-8,19 E+0 6 
0 OOE+00 

0 OOEfOO 
4,93E+06 

: HqO 1 se 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
2,55 E+05 

0 OOE+00 
0 OOE+00 
-2,55E+05 

1,00 E+OO 
0 OOE+00 

:: Hql l 1 set 
8 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4,29E+03 
O.OOE+00 
O.OOE+00 

1,OOE+OO 
1,45E+O0 

C T sed 

C MeHq 1 s e d 
9 

0 OOE+00 

0 OOEtOO 
0 OOEtOO 
0 OOEtOO 

0 OOEtOO 
4.31 E+03 
0 OOEtOO 

I.OOE+OO 
-4,31 E+03 

Maliix 
b 

-3,99E-01 

-4,13E+01 
-9,97E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1,83E+01 
0 OOE+00 

18.33535 Q/m3 

C HgO 1 T 

C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 

C Kqll 2 T 
C MeHq 2 T 
C KgO sed 

C Kqll 1 sed 
C MeHq 1 sed 

Solution 
Matrix 

1 553E-0S 

5 766E-0S 
4.061 E-06 
1 104E-04 

6 099E-04 
1 280E-05 
9 163E-05 

1.831E+01 
2 077E-02 

Inveited Matiix 

-9,25E-09 

-1,66E-08 
-9,27E-17 

-1,569 E-09 

-1,979 E-09 
7,949 E-17 
-1,30E-09 

1,30E-09 
5.27E-13 

-6.71 E-09 

-2,80 E-08 
-3,53 E-16 

-1,446 E-09 

-3,165E-09 
-4,998 E-16 
-1.20 E-09 

1,20 E-09 
-1.69 E-13 

-3,41 E-09 

-5,80 E-09 
-1,59 E-07 

-1.353E-09 

5,934E-09 
-1.842E-07 
-1,12 E-09 

2,10E-04 
-2,10E-04 

-1,39 E-09 

-2,81 E-09 
7,27E-15 
-4,51 E-08 

-7,00 E-09 
2,36E-14 
-3,74E-08 

3,74E-0e 
3,95E-11 

1.94E-10 

7,17F 
4,9M-
1,4(11-

7,77F 
1.591-
1.16t 

10 
16 
119 

09 
I,') 
119 

l,17E-09 
1.42E-12 

-2,97E-09 

-4,49E-09 
-1,47E-07 
-2,51 E-09 

1,66E-08 
-4,76E-07 
-2,0eE-09 

5.44E-04 
-5,44E-04 

-1,38 E-09 

-2,79 E-09 
8,42E-13 
-4,51 E-08 

-6,87 E-09 
2,72E-12 
-3,96 E-06 

3,95E-06 
4,44E-09 

8,34 E-07 

3,08 E-06 
2,13E-07 
6,02 E-06 

3,33 E-05 
6,88 E-07 
4,99 E-06 

9,99 E-01 
1,12E-03 

-2,77E-09 

-3,78E-09 
-1,47E-07 
-1,11 E-09 

2.43 E-08 
-4,76E-07 
-9,20E-10 

7.75E-04 
-7,75E-04 

x=b/A 

1.56E-05 

5.77 E-05 
4.06 E-06 
0 00011 

0 00061 
1 28 E-05 
9.16 E-05 

18.31449 
0.020771 

^d,y 

g H g ' 

g sed 

f~bulk 

Pp^,^l,i\-^.,A g sed 

cm sed 

~ g H g ' 

m ' bulk 
3 

III 

111 bulk 
1 0 ' ™ 

m 

Tab: WaterBody C s e d H g Page 1 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

f 2DO HqO w \ zooplar^ton partculale phase fracbon of HqO in water column. layer 1 
r zooHqM w 1 zooptankron partciilale phase fracbon of HgM n wafer column, layer 1 
f ZDO MeHq w 1 zooplankton pariiculaie phase fracbon of MeHq in water colunn. layer t 
f ZDo HqO w 2 zooptankton particulate phasefracbonof HqO in watercokuin. Iayer2 
f zoo Hqll w 2 zooptankton partculate phase fracbon of Hqtl r water column, layer 2 
f zoo MeHq w 2 zooplankton partculate phasefractionof MeHq in watercokmn. Iayer2 

f phyto HqO w 1 phytopiankton particulate phase fraclion of HqO r water column, layer 1 
f phyto Holl w 1 phyloplanklon particulate phase fraclion of Hqll in water ct^umr, laver 1 
f phyto MeHq w 1 phytoplankton particulate phase fraction of MeHq r waier column, layer 1 
f phyto HqO w 2 phyloplanklon particulate phase fraclion of HqO r water column, layer 2 
f phvto Hqll w 2 phytoplankton particulate phase fraclion of Hqll in water column, lay^ 2 
f phyto MeHq w 2 phyloplanklon particulate phase fraclion of MeHq ir> water column, layer 2 

f orq HqO w ^ orqanic particulate f ^ s e fraction of HqO FI water column, layer 1 
f orq Hqll w I orqanicparticulate [ ^ s e fraction of Hqll in watercolumn, layer 1 
f orq MeHq w 1 orqanic particulate phase fraction of MeHq in water column, layer 1 
f Ofq HqO w 2 orqanic particulate phase fractJon of HqO in water column, layer 2 
f Ofq Hqll w 2 orqanicparticulate phase ffaction of Hqll in watercolumn. layer 2 
f Ofq MeHq w 2 orqanic particulate phase fraction of MeHq in water column, layer 2 

000000% 
9 92923% 

39.61797% 
0.00000% 
0.00000% 
000000% 

0 00000% 
79 43383% 
39 61797% 
0.00000% 
0,00000% 
0.00000% 

0 00000% 
4 94622% 
2.46695% 
0,00000% 
53.83330% 
15,90229% 

f a q HqO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hqll aed 
f_sed MeHq sed 

L T,HqD 
L_T,Hqll 
L T.MeHo 

Rale Comlants 
kw v,HqO 
kw vHqII 
kw v,MeHq 
kw ond 1 
kw OKid 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb ood 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in aedimenia 
aqueous phase fraction of Hqtl in sedimenis 
aqueous phase fraction of MeHq in sediments 

particulate pfiase fraction of HqO in sediments 
particulate phase fraction of Hqll PI sedimente 
particulate phase fraction of MeHg in sedments 

Total Load. HqO 
Total Load Hgll 
Total Load, MeHq 

water column volatclizabon kiss rale constant, HqO 
water column volaUlization kiss fate constant, Hgll 
water column volatilization kiss rate constant, MeHg 
water coK^rin ojodation rate constani 
water column ojodation rate constani 
water column reduction rale constant, layer 2 
water column reduction rate constant, layer 2 
water column methylation rate constant, layer 1 
water column methylation rate constani, layer 2 
water column demethylation rate constant, layer 1 
water column demethylation rate constant, layer 2 
water column photoreduction rate for layer 1 
water column photoreduction rate for layer 2 
water column met cleavaqe demelhylation rate constani 
benthic oxidation rate constant 
benthic reduction rate constant 
benthic methylation rate constant 
benthic deme^lation rate constant 
benthic rner cleavage demethylation rate constant 

flftr 

l l^r 

pBTtr 
partr 
psrtr 

(Mrjr 
W V 
V f 
V V 
pB iy 
(WW 
periT 
PBfW 
pervr 
pwyr 
pervr 
pervr 
peryr 
pervr 

100.00000% 
0.00132% 
0.01133% 

0.00000% 
99.99868% 
99,98867% 

3.99E-ai 
Z17E+01 
TJfSEVn 

3B63B 
DJ» 
D.65 

61D22 
625£0 
246,95 
^ a I M 
O M 
ILOO 
O in 
OJN 
I3JI3 
643 
0.00 
aoo 
0.00 
O.0O 
0.00 
0,00 

\ g P g 

g sed 

^balk 

Pp.rllM-") 

abiotic settlinq velocity 
bioiic setllinq velocity 
resuspension velocity 
pnvtoplankton modality rate 
mineralizaliDO rate 
burial rate 

pore wateJ* diffusive volume, HqD 
pore water diffiisive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coefficient, HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefTicient, MeHg 
Sedment Particle Density 
sediment poiosity 
sedment lavei,chai modnq tsnoli 
Vohme of Sedment 

Effective Partition Coefficients for each Hq species and laver 
K eff HqD 1 Effective K for HqO wi layer 1 
K eff Hqll 1 Effective Kfor HqO m layer 2 
K eff MeHa 1 Effective Kfor Hqll in layer 1 
K eff HqD 2 Effective Kfor Hqll in layer 2 
K eff Hqll 2 Effective Kfor l^eHq nlayer 1 
K eff MeHo 2 EftectivB Kfor MaHq n layer 2 

R sw 
R s* 
R sw 
E sw 
E sw 
E sw 
rtn s 
e set 
z s« 
V aed 

TSS 

HqD 
Hqll 
MeHq 
HqO 
Hqll 
MeHq 

TSS+2 

mA-r 
mA-r 
mAr 
per yr 
peryr 
m/yr 

i i i 3 ^ 
mSfyr 

lll2taBE 
iii2taac 
in2/iac 
qiani 

cin3/aTi3 

IIHlfL 
mgA. 

LAo 
Ukg 
LAfl 

4792.628412 
73 

0,003700005 
10.95 
0.01 

0 007620015 

2.t2Et06 
2.12E+05 
2,02E+06 
641E-1D 
641E-1D 
6,11E-10 
2.66E+0q 

D.83 1 ^ 
0,03 

1135143 

7.90 
DJ6 

0,(»E+00 
2,33E+{)6 
6,66EH)5 
D,DOE<-00 
2,67Et06 
3,37E*05 

^ir,, 

{Si ,Pi/, , + 5^,C; , 

Si^„-^S^ 

CL 

- su,.j:U.^ - SLCL.,) ( c j ^ ^ , - q ,_ , ) 

i + ^ ; . . « + S i , TSS 
4- pJ r^ 
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APPENDIX C 

MODEL INPUTS AND OUTPUTS 
SCENARIO 2 

Little Blue Heron 

Water Body Mercury Concentrations 
Symbol 
C HgO 1 Aq 
C Hgll 1 Ag 
C fVfeHg 1 Aq 
C HgO 2 Ag 
C Hgll 2 Ag 
C fUteHg 2 Aq 
C HgD pore 
C Hgll pore 
C_MeHg_pore 

C HgT 1 filtered 
C HgT 2 filtered 
C HgT Sed Altered 

C HgO 1 T 
C Hgli 1 T 
C fUteHg 1 T 
C HgD 2 T 
C Hglf 2 T 
C MeHq 2 T 
C HgO sed 
C Hgll 1 sed 
C fvteHg 1 sed 

C HgD sed, wel 
C Hgil 1 sed,w«t 
C fufeHg 1 sed,w«t 
C HgT sed,Viet 

C HgD sed, dry i"«iglit 

Parameter Equation 

C Hgll 1 sed, dry weighi 
C MeHg 1 sed, dry weight 

C HqT 1 
C HqT 2 
C H g T S e d , dry weigh 

Layer 1 
Layer 2 
Sedimenis 

Q' 
Qm 
Oout 
Aw 
E 
V 1 
V 2 
z1 
z2 

f ag HgD w 1 
f aq_Hgll w 1 
f aq MeHq w 1 
f aq HqO w 2 
r aq Hgli w 2 
f aq fVteHg w 2 

f OOC HgO w 1 
f DOC HqO w 2 
f OOC Hqil w 1 
f OOC Hgli w 2 
f OOC l * H q w 1 
f DOC MeHq w 2 

(%Me(UteHg T/Hg J j 

Bulk Exchanqe Flow 
Inflow 
OiAflow 
Sjitace Area of tlie W/ater Body 
Exchanqe rate 
Volumeof Layer 1 Air^z I 
Volume of Layer 2 Aw'z 2 
depth of first water layer 
depth ofsecond water layer 

Units 
q/m3 
g/m3 
g/in3 
q/m3 
q/ms 
g/mS 
qftnS 
q/in3 
g/in3 

q/mS 
g/mS 
.q/m3 

'gAIi3 
q/m3 
q/ms 
g/mS 
qftnS 
q/in3 
g/in3 
tjImS 
g/mS 

wa 
q/q 
g'g 
g'q 

g'g 
g'g 
g'g 

qfmS 
q/in3 
g'g 

%MeHq 
5.56% 
1.83% 
0.12% 

mSlyr 

mSlyr 
m 3 l ^ 

m2 
in2/VT 
m3 
m3 
m 
m 

aqueous phase fraction of HqO in walet coiumn, layer 1 
aqueous phase fraclion of Hgli in water column. a ^ r l 
aqueous phase fraction of MeHq in water cdumn, layer 1 
aqueous phase fraction of HqO in water column, la^«r2 
aqueous phase fraction of Hgli in water column. ayer 2 
aqueous phase fraction of MeHg in water column, layer 2 

DOC compiexed fiaction of HgO in water column 
DOC compiexed fraction of Hgil in water column 

layer 1 
layer 1 

DOC compiexed fiaction of luleHg in water column, laver 1 
DOC compiexed fiaction of HgO in water coiumr 
DOC compiexed fiactimi of Hgil in water column 

layer 2 
layer 2 

OOC compiexed fiaction of luleHg in water column, layer 2 

VaUe 
3.75 E-06 
7 20E-D7 
1.91E-D7 
2.51 E-D5 
5.53E-D5 
2.56E-D6 
2.5)E-D5 
6.59E-D5 
6.65E-D7 

4.66E-D6 
a.29E-D5 
9.16E-05 

3.75 E-06 
1 4QE-05 
1 D4E-D6 
2 51E-D5 
1.38E-D4 
3.04 E-06 
2.08E-D5 
4.15E+<10 
4.B7E-D3 

7.B5E-12 
3.24E-D6 
5.8^-09 
3.25E-D6 

4.62E-11 
9.21 E-D6 
1.08E-D8 

1.BaE-D5 
1.66E-04 
9.22E-D6 

%Hqli 
74.45% 
83.11% 
99.88% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 

0 
0 

100.00000% 
0 88548% 
3 06930% 

100 00000% 
6 87088% 
14.10566% 

0 00000% 
4.27053% 
15.22372% 
0 00000% 
33.13706% 
69.96409% 

Cone, in ng/L : ug/g 
3.75 
0.72 
0.19 

25.06 
55.33 
2.56 

25.06 
65.88 
0.66 

4.66 
82.95 
91.61 

3.75 
13.97 
1.04 

25.06 
138.29 
3.04 

20.80 
4,149,629.37 

4,868 69 

0.00 
3.24 
0.01 
3.25 

0.00 
9.21 
0.01 

18.76 
166 40 
9.22 

%HqO 
19.99% 
15.06% 
0.00% 

Q ' = 
E „ A,. 

0.5-{z,+z,) 
Q' Bulk exchanqe flow [L3/T1 

Equatons f(B Total Mercuiy ConcenfraBons of given ̂ (ecles (i.e., total H^rsoiOed + dissolved) 

f;^=ir,«^+a„c,.„«^4w..rd'c;,.,4K./^.+K...™«-d-c^.^ 

dQ SH 
= kHsi&Qifin,HzAHxiY,\-Cl^i-^p%„,ik-yicl,sA-Q''-r&-^^msd^^^ 

dQ. 
' dt 

- = t-TM.Hs+Q,A^.HA^\^'^A'CHsmA-Q..rQ'-k^oiM>HiK-l^^..nt-y^-kw„,/y^-kw^^^^^^ 

^' '^-^ = '-\l''''̂ ^^-'̂ \̂-'̂ ^^^A '̂̂ ^^^^^^ 
i:: -+K.+n)'/;i.A 

K-^=ik^Ljy^-c;^A^,^.j^-v2-c:,,A-^^ R.J-T^< .̂A )̂-f::LdA 

d<Zi,H = 4«^>^,,*!f'wlc^,,a + [ -5 ' - * ' ^ . „ . f f l - l ^ . - ' r ^ . , - I ' . . - f t ' v , , „ „ „ , F . - v , , - / / , f ^ , s ^ ^ 

dCfZ 
-=VMI ' Jab iaH •Ci •A...-kb. C+K.-fJ-c«^+[*^,.-f.. 

'=kxL«+ kA-f:Un-̂ \, • i:iiA AI- ĉ ,/,+[*4./ vj • cit, + C/+l^4=...U-c;; 

• d t 
'- = kw/.'^LHi, + {̂ ^ • C I M ^ E , + 1 " ^ • f Z ^ e s } K ]• Cl,j,,+[kb„,„ • F„, ] • Cl -k+vj-/;: •A.Akb,._^+kb...A-V__ 

Q ' = 
E^.A-

0 ,5 . { z3+z , ) 
E^ = 0.0142 • Z^"^ • 365d ly r where Z is m e a n tolal depth (i e., z l + z2) 

f rom Mor l ime i , cited jn S « i r o o i , 1996, p q . 57 . 

for r iyeis, this will Be di f ferent {see Schnoo r l 

Ma t r i x A 

C HgO 1 T 

C Hg i i 1 T 

C M e H g 1 T 
C HgO Z T 

C Hg i i 2 T 

C M e H g Z T 
C HgO s e d 

C Hg i i 1 s e d 

C M e H g 1 s e d 

C HgO 1 T 

1 
-1 ,90EM)e 

1,1ZE-fOB 

0 OOEtOO 
3,018E+06 

0.OQOE+OQ 

0.OQOE+OQ 
Q.OQE+OD 

0 OQE+OO 

O.OOE+OD 

C Hg i i 1 T 

2 
4 ,54E+07 

-8 ,29EM)7 

6.91 £ -02 
O.OOQE+OD 

1,40BE+07 

O.OOQE+OD 
0 OQE+OO 

0 OQE+OO 

O.OOE+OD 

C M e H g 1 T 

3 
Z,33E-f06 

4 .02E-02 

-9,76E4-06 
D.ODQE+OO 

O.OOOE+OO 

3,773 E+OS 
O.OOE+OD 

O.OOE+OO 

O.OOE+OO 

C HgO 2 T 

4 
3 ,02EH)e 

O.ODE+QO 

O.OOE+00 
-2.31 E+07 

1,99E4-07 

O.OOE+OD 
Z,12E+05 

O.OOE+OO 

O.OOE+OO 

C Hg i l 2 T 

5 
0 ODE+OQ 

3.02E+06 

0 ODE+OQ 
4.06E+OE 

-1,34E+08 

6,43E-01 
0 OOE+OQ 

0 OOE+OO 

O.OOE+DO 

C M e H g 2 T 

6 
Q OQE+OO 

Q OQE+OO 

3,02 E+06 
2 ,43E+05 

6,43 E-01 

-3 ,19EH)6 
O.OO E+OO 

0 OQE+OO 

4.93 E+oe 

: HgO 1 sei 

7 
0 QOE+OQ 

0 OOE+OQ 

0 OOE+OQ 
2.S5E+0S 

0 QOE+OQ 

0 QOE+OQ 
-2,55 E+05 

1, OOE+00 

0 OOE+OQ 

C Hg i i 1 s e d 

S 
0 OQE+OO 

0 OQE+OO 

0 OQE+OO 
0 OQE+OO 

4,29 E+03 

Q.OQE+OO 
Q OQE+OO 

1,00 E+OO 

1,45 E+OO 

C M e H g 1 s e d 

9 
O.OOE+OD 

O.OOE+OD 

O.OOE+OO 
O.OOE+OO 

O.OOE+OO 

4,31 E+03 
O.OOE+QO 

1,OOE+OO 

-4,31 E+03 

Ma t r i x 

b 
-3 .99E-a i 

-4 ,13E+01 

-9,97E-01 
0 OOE+OQ 

0 OOE+OQ 

0 QOE+OQ 
0 QOE+OQ 

4.15E+00 

0 QOE+OQ 

G HgO 1 T 

C Hg i l 1 T 

C MeHg 1 T 
C HgO 2 T 

C Hg i l 2 T 

C MeHg 2 T 
C HgO s e d 

C Hg i l 1 s e d 

C M e H g 1 s e d 

S o l u t i o n 

3 75DE-06 

1.397E-05 

1 043E-06 
2 .506E-05 

1.383E-04 

3 .043E-06 
2 Q8DE-05 

4.150 E+OO 

4.869E-03 

inverted Malhx 

-9,25 E-09 

-1,66 E-OS 

-9,27 E-17 
-1 ,569E-09 

-1 ,979E-09 

7 .949E-17 
-1,30 E-09 

1.30E-09 

5.27E-13 

-6,71 E-09 

-2,30 E-OS 

-3,53 E-1 E 
-1,44EE-09 

-3,165 E-09 

-4,99SE-1E 
-1,20 E-09 

1,20E-09 

-1,69 E-13 

-3.41 E-09 

-5,S0E-09 

-1.59E-07 
-1 ,353E-09 

5,934E-09 

-1,S42E-07 
-1.12E-09 

2,10E-04 

-2.10E-a4 

-1,39 E-09 

-2,31 E-09 

7.27E-15 
-4,51 E-OS 

-7,00 E-09 

2 .36E-14 
-3,74E-0S 

3.74 E-08 

3.95E-11 

-1.94E-10 

-7,17E-10 

-4.95E-16 
-1,40E-09 

-7,77 E-09 

-1.59 E-15 
-1,16 E-09 

1,17E-09 

-1.42E-12 

-2,97E-09 

-4,49E-09 

-1,47E-07 
-2,51 E-09 

1,60 E-OB 

-4,76E-07 
-2,03E-09 

5,44E-04 

-5 ,44E-04 

-1,38E-a9 

-2,79 E-09 

S.42E-13 
-4,51 E-OS 

-E ,37 E-09 

2 .72E-12 
-3,9EE-0E 

3.95E-06 

4 ^ 4 E - a 9 

8,34E-07 

3,OS E-OE 

2,13E-07 
E,02 E-OE 

3,33 E-05 

E,3SE-07 
4,99 E-OE 

9,99 E-01 

1,12E-D3 

-2,77E-09 

-3,73E-09 

-1,47E-07 
-1,11 E-09 

2,43E-OB 

-4,76E-07 
-9,20E-10 

7,75E-04 

-7 ,75E-04 

X=b/A 

3.7E-Q6 

1.4E-Q5 

1E-06 
2.5E-05 

0.00014 

3E-06 
2.1 E-05 

4 14963 

0.00487 

T a r q e t C s e d , w e l 4 .154518855 q/q 
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July 6, 2012 
APPENDIX C 

MODEL INPUTS AND OUTPUTS 
SCENARIO 2 

Little Blue Heron 

f_abio_HgO_w_1 
r abio Hqil w 1 
r abio MeHq w 1 
f_abio_HgO_w_2 
r abio Hgii w 2 
f abio MeHg w 2 

f zoo HgO w 1 
f zoo Hgli w 1 
f z o o M e H g w l 
f zoo HgD w 2 
f zoo Hgli w 2 
f_zoo_fUfeHg_w_2 

f phylo HgO w 1 
f_phylo_Hgii_w_1 
f phyto luleHg w 1 
f phyto HgQ w 2 
f_phyto_Hgil_w_2 
f phylo MeHg w 2 

f o r g H g O w l 
f org Hgil w 1 
f org luleHg w 1 
f_oig_HgO_w_2 
f oig Hgil w 2 
f oig MeHg w 2 

f ag HgO sed 
f_aq Hgll sed 
f aq MeHg sed 

f s e d H g O s e d 

f sed Hgil sed 

f sed MeHg sed 

L T,HgO 
L T,Hqli 
L_T,MBHg 

Rate Constants 
l(w y.HgQ 

Kw y,Hgil 

l(w y,MeHq 
l i w o x i d l 

i™ oxid 2 

l(w led 1 
l(w led 2 

l(w meth 1 

l<w meth 2 
l<w demeth 1 

l(w demelh 2 

i™ photodeqrad 1 
i™ pholodegrad 2 

l(w mer 

Mn oxid 
KB_ied 

kO meBiy 

KB demeth 
KB m e r 

abiotic part iculate phase fractton of HgQ m water c o l u m n , layer 1 
abiot ic part iculate phase f iac t ton of Hgi i in water co lumn, layer 1 
abiot ic part icuiate phase f iac t ton of MeHg in water c o l u m n , layer 1 
abiol ic part icuiate phase f iac t ton of HgQ in water c o l u m n , layer 2 
abioi ic part iculate phase f iac t ton of Hgi i in water co lumn, layer 2 
abiotic part iculate phase f ract ion of MeHg in water co lumn, layer 2 

zoop iank ton part iculate phase fract ion of HgO in water co lumn, layer 1 
zoop lan ldon part iculaie phase fract ion of Hgi i in water co iumn, i a \ « r 1 
zoop lan ldon part iculaie phase fract ion of MeHg in water c o i u m n , layer 1 
zoop ian ldon part iculaie phase fract ion of HgO in water co lumn, i a \ « r 2 
zoop lan ldon part iculate phase fract ion of Hgl i in water co lumn, layer 2 
zoop lanWon part iculaie phase fract ion of MeHg in water co lumn, layer 2 

phytoplanKton part iculate phase fract ion of HgQ in water c o l u m n , laye i 1 
phytoplanKton part iculate phase fract ion of Hgil in w a i e i c o i u m n , laye i 1 
phylopianKtpn part iculate phase fract ion of fjfeHg in w a i e i c o i u m n , laye i 1 
phylopianKlpn part iculate phase fract ion of HgO in w a i e i c o i u m n , laye i 2 
phylopianKlon part iculate phase fract ion o i Hgi i in w a i e i c o i u m n , laye i 2 
phy lop ianKipn part iculate phase fract ion of f j teHg in water c o i u m n , laye i 2 

o igan ic part iculate phase f ract ion of HgQ in water co lumn, layer 1 
o igan ic par t io i la te phase f iac t ion of Hgi i in water c o l u m n , layer 1 
o igan ic part iculate phase f iac t ton of MeHg in water c o l u m n , layer 1 
o igan ic part iculate phase f iac t ton of HgQ in water co lumn, layer 2 
o igan ic part iculate phase f iac t ion of Hgi i in water c o l u m n , layer 2 
o igan ic part iculate p h a s e f i a c d o n of MeHg in water c o l u m n , layer 2 

agueous phase f ract ion of HgO in sed iments 
agueous phase f ract ion of Hgl i in sed iments 
aqueous phase f ract ion of MeHg in sediments 

part iculate phase fract ion of HgQ in sed iments 

part iculate phase fracOon of Hgil in sed iments 

part iculate phase f r a c i o n of MeHg in sed iments 

Tota l Load , HgQ g/yr 

Tota l Load , Hgi l g/yr 
Total Load, MeHg g/jr 

watei coiumn yolatilizalton loss rate c pei yr 
watei coiumn yolalilizatton loss rate c pei yr 

watei coiumn yolatiiizaUon loss rate c pei yr 
watei coiumn oxtoation rate consiani pei yr 

watei coiumn oxtoation rate consiani pei yr 

watei coiumn reduclion rale consiani peryr 
water coiumn reduclion rale consiani peryr 

water CPlumn melhylalloh latecpnstf peryr 

water cpiumn methyiaeon rate cnnstf perw 
water cpiumn demelhylalipn rale con peryr 

water CPlumn demelhyialipn ralecpn peryi 

water coiumn photoreduction rale f<» peryr 
water coiumn photoreduction rale f<» peryr 

waier coiumn iner cleavage demetfi\ peryi 

benttiic oxidatoh rate constant peryr 
benttiic reducfion rate constant per yr 

benttiic meffi>1atton rale consiani peryi 

benttiic demethyiation rate constant peryi 
benttiic mer cleayage demelhylation peryi 

O.DQODQ% 

Q 5 3 4 7 1 % 
Q DQ41Q% 
Q OQOOQ% 
6 1 5 8 7 6 % 
Q 0 2 7 9 6 % 

Q OQOOQ% 
9 . 9 2 9 2 3 % 
3 9 . 6 1 7 9 7 % 
Q OQOOQ% 

Q OQOOQ% 
Q OQOOQ% 

Q.OQODQ% 
79 4 3 3 8 3 % 
3 9 . 6 1 7 9 7 % 
0 . 0 0 0 0 0 % 
0 . 0 0 0 0 0 % 
0 0 0 0 0 0 % 

Q OQOOQ% 
4 . 9 4 6 2 2 % 
2 . 4 6 6 9 5 % 
0 . 0 0 0 0 0 % 
5 3 . 8 3 3 3 0 % 
15 9 0 2 2 9 % 

100 0 0 0 0 0 % 
0 0 0 1 3 2 % 

0 0 1 1 3 3 % 

0 OQOOQ% 

9 9 . 9 9 8 6 8 % 

9 9 . 9 8 8 6 7 % 

3.99 E-01 
2.17E+01 
7.43E-D1 

388.36 

0 00 

0 65 

610.22 

525.60 

246.95 

107.40 

0.00 

0.00 

0.00 

0.00 

13.03 

6 43 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

K y l ^ 

c ^ 
g H g ' 

g sed 
Pp^.^ciA} - ^ , n i ) gsed 

cin^ sed 

~ g H g ' 

m' bulk 

' rr? " 

rrf bulk m 

v s A 

V SB 

V rs 
Kmort 

V m m 

V Bur 

R sw HgO 
R sw Hgll 
R s w M e H g 
E sw HgD 
E sw Hgll 
E sw_ MeHg 
rho s 
e_sed 
zsed 

V sed 

T S S _ 1 

T S S + 2 

abiot ic sett l ing veloci ly 
btottc sett l ing yelocrly 
resuspension yeioci iy 
phy lop ianKlon mo i la i l l y rale 
minera l izatton rale 
Bunal rate 

pore water diffusjye vo l ume , HqO 
pore water diffusive vo l ume , Hgi i 
pore water diffusive vo l ume , MeHg 
pore water dif fusion coefnctenl,HgQ 
pore water dif fusion coeff ictenl, Hqi l 
pore water dif fusion coeff ictenl, MeH( 
Sed imen I Parttcle Densi ly 
sed iment porosity 
sed iment layer,char mcong lengtt i 
V o l u m e o f S e d i m e n l A w * z s e d 

m/yr 
m/^ 
m/VT 
perjT 

peryr 
m/yr 

m3/yr 

m3/yr 
m3/yr 

m2/sec 

m2/sec 
m2/sec 

g/cm3 

cm3/cm3 
m 

m3 

mg/L 

mg/L 

4792.628412 
73 

0.00370Q0D5 
1Q.95 

0.01 

0.007620015 

2.12E+05 
2.12E+05 
2.02E+O5 
6.41 E-10 
6.41 E-10 
6.11E-10 

2 65 

0.83 

0Q3 

11351.43 

7.90 

0 56 

Effecttve Partilion Coefficienls for each Hg species and layer 

K eff_HgO 1 
K eff Hqll 1 
K eff MeHg 1 
K eff Hg0_2 
K eff HgN 2 
K eff MeHg 2 

Effecln« KforHgO in layer 1 
Effecli\«Kfra-Hgiiinlayer1 
Effeclire Kfor MeHg in layer 1 
Effective Kfor HgO in layer 2 

Effective Kfor Hqll in Iayer2 
Effective Kfor MeHg in layer 2 

UKg 
Ukg 
Ukg 
Ukg 
LTkq 
Lftq 

O.OOE+QO 
2.33E+06 
5.66E+05 
O.OOE+QO 
2.67E+Q6 
3.37E+Q5 

(si,„C^,. + sj^cj^ 

Kbi.*K 
CL 

+ s4 ,„c^w+sLci 

. + s;^»+s4„ 
i + CjjoCj 

. l ) V^a^ltereii ^filKml.i J 

TSS 

CjilKreil.i 

Tab: Target C s e d H g Page 2 of 2 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I , i ^ R W , i ~ ^ ^ R R , i ~^ ^ R U J ~^ ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L T,HgO 
L T,Hgll 
L T,iVleHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

h i and Dry Depos i t i on 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Preeip, Hgll 

C_Precip, MeHg Cone in Preeip, MeHg 

D_ = C • P 
p r e a p . : 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 

^^H^^l 0.15 

^ ^ i ^ ^ 
9.34 

0.1578 

0 

0.15 

, User 
1 User 

User 

1 User 
User 
User 

g 
1.5% wet 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^W.i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D welA • A.U • Ru.t 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 
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Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

G a s e o u s W t f u s i o n Load (VolatiMziTion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.62 

X E J = ks e , / K„ • c 
Equation 

Equation 

Units 
g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

1 
Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 
0.67 
0.00 

Tab: Hg Loading Page 3 of 3 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Gaseous Diffusion Loading 
Symt>oi Parameter 
L D!ff,HqQ Gaseous Diffusion Loaflmq, HqO 
L_Diff,Hgii Gaseous Diffusion Loaflmq, Hgll 
L_Diff,MeHg Gaseous Diffusion Loaflmg, MeHg 

C a,HgQ 
C a,Hgii 
C a,MeHg 

Symbol 
K v,HgO,T 
K v,Hgll,T 
K v,MeHg,T 
Theta 
H,HqQ 
H.Hgll 
H,MeHg 
R 
T 
Aw 

Gaseous Conceniration of HgO 
Gaseous Concentration of Hgll 
Gaseous Conceniration of MeHg 

Parameter 
overall transfer rate, HgO, adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHg, aflj for T 
T correction factor 
Henry's Law Constant, HqO 
Henfy's Law Constant, Hgll 
Henry's Law Constant, MeHq 
Universal Gas Constant 
water Bofly temperature 
Surface area of the watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_y,HgO overall transfer rate, HgO 
K_y,Hgll overall transfer rate, Hgll 
K v,MeHg overall transfer rate, MeHg 
K_L,HgO liguid phase transfer coefficient,HgO 
K_L,Hgii liquid phase transfer coefficient, Hgl I 
K L,MeHg liguid phase transfer coefficient,MeHg 
K G , HgO gas phase transfer coefficient, HgO 
K G , Hgii gas phase transfer coefficient, Hgll 
K G, MeHg gas phase transfer coefficient, MeHg 

Equation 

Equation 

Units 
g"/r 
•Vyf 
g'yf 

ug/m3 
ug/m3 
ug/m3 

Units 
hi/yr 
hi/yr 
m/yr 

_ atm-hi3/mole 
atm-hi3/mole 
attn-m3/mole 

alm-m3/mole-K 
Kelvin 

Vaiue 
3 99E-Q1 
6.73E-Q1 
6.15E-04 

1.60E-Q3 
3.0QE-06 
3.0QE-09 

Vaiue 
1.89E+Q2 
1 69E-Q2 
1.Q3E+Q1 

1026 
7 1QE-Q3 
7 1QE-10 
4 7QE-Q7 
8.21 E-05 

302.54 

m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1 7QE-Q2 
1.Q3E-1-Q1 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+Q5 
5.75E+05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason, R.P., W.F. Ftlzgerald, F.M M Ivlorel. 1994. The l)iogeochemicai cvcling of elemenlal mercury: Anttiropogenic influences Geochimica el Cosmochiniica AcL 58(151: 3191-191 £ 
states that the atmosphere has an average conceniration of 1 6 ng/m3 = D.QQ1B ug/m3 
and that 98% of this ts HgO 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K L,Hgii 
K_L,MeHg 
Sc_w,HgO 
Sc w,Hgil 
Sc_w,MeHg 
Tw 
|1W 

Parameter 
liguid phase transfer coefficient,HgO 
iiguid phase transfer coefficient, Hgl I 
liguld phase transfer coefficient,MeHg 
SWimidt number for water, HgO 
Schmidt numBer for water, Hgll 
Schmidt numBer for water, MeHg 
Temperature of reference water (T=2D) 
viscositv of water 

Equation 
m/yr 
m/yr 
m/yr 

-
_ 
-

1.89E+Q2 
1.89E-^02 
1.83E+Q2 
2.98E+03 
2.98E+03 
3.12E+Q3 

Calculated for T = 20 C (293.15 K) 

Sc..., = k'> 

Pw-D^,, 

(«.) = 
998.333 4-8.155(7;,-20)-l-0.00585(r^-20f 

Tab: Gas Diff Loading Page 1 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6. 2012 

Gas fransfer coefficient, K_G,i 
S y m b o l 

K G , HgO 

K G , Hq i l 

K _ G , M e H g 

S c a.HgO 

Sc a .Hq l l 

S c _ a . M e H g 

P a r a m e t e r 

gas p t iase t ransfer coef f lc len l , HqO 

qas p t iase t ransfer coef f lc ient , Hg i l 

gas phase t ransfer coef f lc ient , M e H g 

S c h m i d l numBer for air, HgQ 

Schmid t numBer for air, Hg i i 

Schmid t numBer for air, M e H g 

Paramete rs usef l in ca lcu lat ions of t ransfer coef f lc ients 

u shear ve loc i ty 

CO flrag coef f ic ient 

W w ind ve loc i ty , 10 m a b o v e wa ie r sur face 

pa flensity of air 

f W flensity of water 

K v o n Ka rman ' s cons lan t 

A3 Viscous suBlayer th ickness 

v a dvnam ic v iscos i ty of a i r 

T a a i r tempera tu re 

E q u a t i o n 

u=sq r t (Cd ) 'W 

U n i t s 

m/yr 

m/yr 

m/yr 

_ 
_ 
~ 

m/s 

-m/s 
g / c m 3 

g / c m 3 

cm2/sec 

G 

V a l u e 

5 .94E+D5 

5 . 9 4 E H ) 5 

5 .75E+D5 

2 .71E+00 

2.71 E+OO 

2 .84EHX) 

0 .198997 

Q 0 Q ) 1 

6 
1 20E-Q3 

0.99824 

0.4 

4 

0 .14991 

19.9 

K^^=u»\^\Sc:^' ' [3.15x10' 

C a i o j i a l e d tor T = 2 0 c (293 .15 K) 

Sc,, =—i-

aens l tv 1,204 kg /ma at 2 0 C 111 w e w a n l l o change M l h T, we' l l need l o n n u l a i 

v ,=( l .32 + 0.009-7, )ilO-' 

Tab: Gas Offloading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04 -̂

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CJ-
S04^" 

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32,06 

alphas 
layer 2 

7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35,45 
96.056 

32,06 

Sediment 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

[^^^1 = «oC,..^.. 

1 
^ 0 -

1 + ^HgCI cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 

OH- ' ^ ^ H g s q so]-' + ^ H s S s'-] 

OH-
2 

^ 3 ^ ^ I ^ S o A ' ^ ^ 4 F o 

^ 4 ~ - ^ I ^ S s'-_ y,Q 

Assumption 
cr = Total Chloride 
SO.^" = Total Sulfate 

S -̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_HglLw_1 
f_aq_HgiLw_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100,00000% 
100,00000% 

0,88548% 
6,87088% 
3,06930% 

14,10566% 

0,00000% 
0,00000% 
4,27053% 

33,13706% 
15,22372% 
69,96409% 

0,00000% 
0,00000% 
0,53471% 
6,15876% 
0,00410% 
0,02796% 

0,00000% 
0,00000% 
9,92923% 
0,00000% 

39,61797% 
0,00000% 

0,00000% 
0,00000% 

79,43383% 
0,00000% 

39,61797% 
0,00000% 

0,00000% 
0,00000% 
4,94622% 

53,83330% 
2,46695% 

15,90229% 

100,00000% 
0,00132% 
0,01133% 

0,00000% 
99,99868% 
99,98867% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.08 
0.12 
0.31 
0.44 

52,833.08 
2,743,46 

16 
16 

J aa.i 1^,1 

I T I U Y^ai^i^ "^abio ~^bio_zoai "^biazoo^ ^biophytd '^biaphylo^ ^biodeadi ^l>ia,dead~ ̂ D O g ^L 

Jabigi 
Km'^abio '^^ 

1-1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ -1-JT"^ ^ 4-ir V 
i T i U \JS.^j,i^ ' '^abto"^^bio_zoqi ' '^biqzoo'^ ^bio_phytd ' '^biqphyto'^ ^ b i o j e a d i ' '^biqdead'^ ̂ DOQ ' "^DOQ 

— fT"^ c 1 n-o ^ " j 
~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-JT"̂  ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U Y^abi^' '^abio"^^bio_zoqi' '^biQzoo'^ ^bio_pl>yld' '^biqphyto'^ ^bio_deadi' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a h i o d ' "^abioj ' ^ ^ "*"-'^ZJ/O dendj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 

Tab: Equilibrium Partitioning Page 1 of 2 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_Me Hg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
l^_aq_o''g_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_D0C_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

J nits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

assumed to be 0,25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0,83 

Tab: Equilibrium Partitioning Page 2 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Solids Balance 

SbJo_phyto,1 
SbJo_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

8 41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 
5.56E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiotic solids in water inflow g/m3 
Phytoplankton biotic solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

7.90 
0.50 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
•I.82E+09 

0 
0 
0 
0 

S abio,2 
2 

3.02E-t-06 
-1.82E+09 

0 
0 

1.81E-t-09 
0 

S bio dead.i 
3 

0 
0 

2.81E-^07 
3.D6E+07 

0 
0 

S bio dead,2 
4 

0 
0 

3.02E+De 
-3.06E+07 

0 
2.76E+07 

S abio.sed 
5 

0 
1400.01159 

0 
0 

-4.28E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E+08 

0 
1.01 E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
8.41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-B.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-D4 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-04 

x=b/A 

0.084069 
0.12479 

0.311342 
0.4367 

52833.08 
2743.463 

-SE 

Value 
3.78E+05 
6.48E+05 
3.47E+06 
3 47E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0,83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

0.485598171 

0.1 
2.335096212 

378381 
3017618.85 
183741.1216 

37838.1 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

L^ = S,^'A[kg/w'/y,-

5 ^ = 1 , 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 , 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State, dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Countiy Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • s:^o., -^sA • A . • sz^oa + ^rs • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution, because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity ts a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

*'\ , . ~ ^'^forl "^I,,, ,,,,. ^\ ŝB ^ '̂ bio_dead,l 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBACS, bio_ dsail ~ Vi • Av • "̂ Sjo dead~^mm'yseil''^bio dead~yb ' \ ' ' "̂ bio . 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985, settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985, range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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Operable Unit 2, Mcintosh, Alabama 

Kinetic Rate Constants 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Water column Abiotic IVIethylation of Hgll => MeHg 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
L3C]_Hgii_w_i 
Laq_Hgil_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

Parameter Equation Units 
abiotic metiiyiation in iayer 1 per day 
abiotic* mettiylation in iayer 2 per day 
abiotic metiiyiation in iayer 1 per yr 
abiotic* metiiyiation in iayer 2 per yr 
aqueous ptiase fraction of Hgli in water column, layer 1 
aqueous ptiase fraction of Hgli in water column, layer 2 
DOC compiexed fraction of Hgii in water coiumn, iayer 1 
DOC compiexed fraction of Hgii in water coiumn, iayer 2 
abiotic metiiyiation in iayer 1 per yr 
abiotic* mettiylation in iayer 2 per yr 

Vaiue 
1.16364E-07 
1.16364E-06 
4.24727E-05 
0.000424727 

0.00885 
0.06871 
0.04271 
0.33137 
3.76E-07 
1.70E-05 

Notes 

ff,..„,i. — K.. J HgS 

if anoxic: k^ = k^ 

1 Mercury Report to Congress 
2 Vaiue used is the same as ttie one used in ttie IVIercury Report to Congress. This is a mid-range vaiue in a range of 0.0001 - 0.003 per day as reported 

in Glimour and Henry, 1991. Ranges of values are presented In the Mettiylation In Water Coiumn table. 
3 According to research done by Matiiainen, and Verta, 1995, abiotic mettiylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is ttie only reacting mercury. Also In this article, DOC Increased ttie rate of biotic demettiyiation 
suggesting ttiat biotic reactions can tiappen to both DOC-comptexed and aqueous. Ttierefore, ttiese reactions are muitipiied by the associated fractions 

4 If the hypolimnion Is anoxic, then methylation occurs In ttie tiypolimnion at a rate of 0.01 per day. The * denotes ttiat biotic methylation Is occuring If there Is anoxia 

£^in^r)Jt Biotic Methylation of Hgll =>̂  

Symbol 
k_metti_b 
k_metti_b 

Notes 

Parameter 
biotic mettiylation In sediments 
biotic mettiylation In sediments 

Equation Units 
per day 
peryr 

Value 
3.49091 E-07 
0.000127418 

Notes 
1 

1 Mercury Report to Congress presents 0.0001 per day 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Mettiylation and Demettiyiation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present metiiyiation of new Hgll as 0.012 - 0.016/d, while old mercury Is 0.001/day 

pvater column uemethytailon of MeHg =^Wg1 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 

k_demeth_2 
L3q_Hgll_w_1 
Laq_Hgll_w_2 
f_DOC_Hgll_w_1 
f_DOC_Hgll_w_2 
k_demeth_1 

k demeth 2 

Equation Units 
per day 
per day 

peryr 

peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethyiation in layer 2 
biotic demethyiation in layer 1 

biotic demethyiation in layer 2 
aqueous ptiase fraction of Hglt In water column, layer 1 
aqueous ptiase fraction of Hglt In water column, layer 2 
DOC compiexed fraction of Hgtt in water coiumn, tayer 1 
DOC compiexed fraction of Hgtt in water coiumn, tayer 2 
biotic demethytation in layer 1 per yr 

biotic demethytation in layer 2 per yr 

Vaiue 
1.16364E-08 
1.16364E-07 
4.24727E-06 
4.24727E-05 

8.85E-03 
6.87E-02 
4.27E-02 
3.31 E-01 
2.19 E-07 
1.70 E-05 

Notes 
1 

k. = k danah ,base 
I r - a q r-DOC \ 
\ J m n ^ J /feZ7 I 

Notes 
1 From Matilainen and Verta. 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Journal of Fisheries and Aquatic Sciences. 52:1597-1608. 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also In this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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Operable Unit 2, Mcintosh, Alabama 

iediment Biotic Demethylation of MeHg => Hi 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

Units 
per day 
peryr 

Value 
6.98182E-07 
0.000254836 

Notes 
1 

1 Mercury Report to Congress 
2 from Hintelmann, H., K. Keppel-Jones, R. D. Evans. 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211. 
present demethylation of new Hgll as 0.416 - 0.528/d, while old mercury is 0.390/day 

T?eaiicTiononipTBioficr»wr5Trg'r"^B 
Symbol 
kw_basered 
kw_basered_sed 
alpha_red_1 
alpha_red_2 
alpha_red_sed 

kw_red_1 
kw_red_2 
kb_red 

kw_red_1 
kw_red_2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(OH)2 to Hgll, layer 1 
ratio of Hg(OH)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hglt, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

~ 
— 
~ 

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0.03 

0 
1.00 
1.00 
1.00 

3.00E-02 
3.00E-02 
O.OOE+00 

10.95 
10.95 
0.00 

Notes 

currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L (from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R.P., F.M.M. Morel, H.F.Hemond. 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along with microorganism activity. 
Only mercury In the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) Is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic water, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury Is calculated in "Speciation" spreadsheet and linked here 

PhPto-Degradatla 
k_photored_base 
k_photored_1 
k_photored_2 
k_photored_1 
k_photored_2 

g -> HgO) 
base photoreduction rate constant 
MeHg photored rate constant 1 
MeHg photored rate constant 2 
MeHg photored rate constant 1 
MeHg photored rate constant 2 

per day per E/m2 
per day 
per day 
per year 
per year 

-day 0.002 
3.57E-02 
1.76 E-02 
1.30E+01 
6.43E+00 

Notes 
1 From Sellers, P., CA . Kelly, J.W.M. Rudd, A.R. MacHutchon. 1996. Photodegradation of Methylmercury in Lakes. Nature. 380(25). April 

From Fig. 2a. k=0.0022*PAR 
From Fig. 2b. k=0.0019*PAR Value used: 0.002*PAR PAR = E/m2-day 
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fhoto-Reduction (Hgll -> HgO) 
k_photo_vIs,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
per hr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0.0010 
0.0300 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

1 1 
1 1.2 

calculated for comparison to input 

July 6, 2012 

Ir —IT 
'^photoi-ed _ i ' ^ 

photored _ base E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2,UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

per hour per uE/m^ 
per day per E/m2-

perday 
per day 
per day 
per day 
per day 
per day 
peryr 
peryr 

-sec 
day 

0.10 
28.25 
0.54 
0.26 
0.11 
0.00 
0.65 
0.26 

236.00 
96.45 

base photoreduction rate constant, UV-B per hour per uE/m2-sec 0.10 calculated for comparison to input 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

1 from Amyot, M. D.R.S. Lean, L. Poissant, M-R Doyon. 2000. Distribution and Transformation of Elemental Mercury in the S t Lawrence River and Lake Ontario. Can. J. Aquat. Sci. 57 (Suppl. 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B. For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident tight for these experiments was vis = 21 W/m2, and UV-B 0.4 W/m2. 
Converting to uE/m2/sec, vis = 103.57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000. In LaLonde, et al, 2001, It states that the work done here was done at 10 times the Incident UV radiation as presented in LaLonde et at., 2001. 
The UV-B is presented there as 1.18 uE/m2/s, therefore 11.8 uE/m2/s Is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B tight Induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

photo-Oxidation (HgO 
k_photo_UV-B, study 
k_p h otooxi d_b ase 
k_ph otooxi d_b ase 
k_oxld 
k_p h otooxi d_a vg_1 
k_p h otooxi d_a vg_2 
k_ph otooxi d_avg_1 
k_photooxld_avg_2 

Notes 

-> Hgll) 
rate for UV-B- 1.18uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1.44 
1.67 
1.44 

610.22 
525.60 

1 from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of Hg(0) In Artificial and Natural Waters. Environ. Sci. Technol. 35:1367-1372, 
In freshwater, k = 0.25+/-0.02 per hour, w/UV-B = 1.18 uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0.06 per hr In the dark in a saline water. This Is negligible when sunlight Is present, but may be significant at lower regions, and Is therefore Included. 

k _photo_base = 
O.lShr -1 

lA^uE mAs 
k_photo_oxid -k_photo_base• UVB 
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Light Intensity 
Symbol 

Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weatt 
Surface UV-B Intensity 
Light Extinction Coefficient 

T) UV-B extinction coefficient (layer UV light extinction = f(DOC) 
Ti UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light. 
check? 

Net Reduction (Hg^^J^I I ) : Photo-Reduction plus Biotic Reduction 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 
76.66 
76.66 
17.84 

8.81E+00 
3.94E-03 
1.30E-18 

Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reductlon_1 
k net reduction 2 

Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation Units 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

Value 
10.95 
10.95 

236.00 
96.45 

246.95 
107.40 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

Notes 

July 6, 2012 

E = E^e " ax = 

z , = x , - x , 

e ' ' - e ' ' J 

E UV-B 
= ' [ E < luV-B^ ^ v — dx = 

1 £, O.f/f-S p l u v - s h p ^UV-B^2 

il^,_,= 0.4415^(0001 UV-B relation to DOC 
from LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, F.M.M.Morel. 2001. Photooxidation of 
Hg(0) In Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
citing Scutly, NM, Lean, DRS. Arch, l-lydroblol. ee//7.1994. "^3,135. 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Little Blue Heron 

July 6, 2012 

YES 
NO 

Revisions 
Version No. 
1.0.1 

1.0.2 

1.0.3 
1.0.3a 

1.0.3b 
"LITE" 

1.0.4a 

Olin Site Specific 
Application of SERAFM 

Date 
2/15/2006 

6/6/2006 

4/26/2007 
6/14/2007 

6/14/2007 
6/14/2007 

8/8/2007 

1/18/2010 

Changes 
Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 
This was done so that only organic matter settles, not phytoplankton or zooplankton 
Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 
Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 
Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 
Because VBA 5 does not support the syntax to solve a linear system of equations In this way, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users. 
Matrix multiplication uses "MINVERSE" to Invert the matrix and "MMULT" to multiply the Inv of A by column vector b. 
SERAFM-Lite created for each the a and b lines of SERAFM. 
In this version, the contaminated sediment scenarios have been removed to boil SERAFM down to the mercury cycling aquatic ecosystem, 
which can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios. 
Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
For f_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (E80) was fixed to go to K_aq_org_Hgll (E79) 
Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the Inv of A by column vector b. 

Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 
BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet 

In this application, BAFs were linked within the wildlife worksheet to Include more species for different trophic levels 
The original SERAFM based the target clean-up on dry sediment Hg concentrations, where It should have been using wet sediment concentrations. 

The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted In the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 
The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 

MeHg from Cell H8 of the Input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

Spreadsheet-based Ecological Risk Assessment for the Fate of IVIercury 
Watershed Characteristics Exposure Concentrations 

Beta Version: 1.0.4a Last Revision 08/08/20071 

July 6, 2012 

Watershed Location (East or West) ^ ^ T 
Watershed Area (as Contributing Area) 
Percent Impervious 
Percent Wetland 
Percent Riparian 

^ • • 
%with Known Contaminated Soil ^ ^ 
Percent Upland 

Lake Area 
Epilimnion Depth 
Hypolimnion Depth 
Anoxic Hypolimnion 
Hydraulic Residence Time 
Inflow 
Outflow 

Water pH 
Epilimnion Water Temp 
Hypolimnion Water Temp 
Air Temp 
Annual Precipitation 

DOC Epilimnion 
DOC Hypolimnion 
Color (as PtCo) 
Trophic Status 

Inflow Mercury Con 

^B 
• • • • • 1 
1 

1 
centrations 

H g O H 
H g i i H 

MeHg™^ 

Total Mercury Concentration in 
Contaminated Sediment, dryweiqht 

Value 
East 

647,500 
2 .1% 
53.3% 
13.3% 
15.6% 
15.7% 

378,381 
0.49 
0.1 

YES 

3.47E+06 
3.47E+06 

7.15 
29.39 
29.39 
19.9 

105.2 

16 
16 
0 

Eutrophic 

^ ^ H 

^ ^ ^ 

^ 

^ 

^ ^ 

— 

5.64E-06 
7.33E-08 

40.7 H 

Known Mercury in Contaminated Soils 

Us,l-lgU ^ ^ 
Cs,Hgll 

Cs.MeHg 
1.129080624 

4.13E-03 ^ ^ _ 

Units 

m2 

~ 
~ 
~ 
~ 
-

m2 
m 
m 

~ 
yr 

m3/yf 

„ 

C 
c 
c 

cm/yr 

mg/L 
mg/L 
PtCo 

g/m 3 
g/m3 
g/m3 

ug/g 

g/m3 
g/m3 
g/m3 

Notes 
0 

1 

2 
3 
4 

Kd abio 
Hgll H 
MeHg • 

Kd bio 
Hgll 
MeHg 

Kd DOC 
Hgll 
MeHg 

MeHq Filterec 
HqT Filtered 
MeHq Unfiltei 
HqT Unfiltere 

5.64 
0.07332 

7 

^ ^ ^ ^ ^ ^ ^ ^ 
7,182,936 

15,887 

17.941,378 
2,581,565 

301,427 
310,000 

PCT ERROR 
-23.71 
-22.10 
-49.61 
237.77 

35.58437977 

Epilimnion 

Hypolimnion 

^ ^ ^ ^ ^ ^ H 
^^^^^^1 

i ^ ^ ^ ^ H 
d t ^ ^ ^ ^ ^ l 

^ ^ ^ ^ ^ ^ H 
^^^^^1 CLEANUP 
16.54 

83.29934922 Fish 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

HgO Unfiltered 
Hgll Unfiltered 
MeHg Unfiltered 
HgT Unfiltered 

HgO Filtered 
Hgll Filtered 
MeHg Filtered 
HgT Filtered 

1 HgO Unfiltered 
1 Hgll Unfiltered 

MeHg Unfiltered 
HgT Unfiltered 

1 Sediment 
1 HgO porewater 

Hgll porewater 
i M e H g porewater 
| H g T porewater 

3HgO bulk, dry 
Hgll bulk, dry 
MeHg bulk, dry 
HgT bulk, dry 

Trophic Level 3 
Trophic Level 4 

HI 
Sensitive Indicator 

Target C_sed, dry 
Target C sed, wet 

With 
Contaminated 

Sediment 

15.61 
2.97 
1.01 

19.59 

15.61 
57.70 
5.52 

78.82 

110.40 
243.91 
14.72 

369.04 

110.40 
609.66 
17.52 

737.58 

110.40 
290.64 

3.88 
404.93 

0.00 
40.64 

0.06314 
40.70 

0.92 
2.01 

2.36 
Mink 

16.54 

Units 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

ug/g 
ug/g 

Measured 
Concentrations 

0.77 
15.26 

2.78 
266.23 

0.00658 
40.7 

Note: 8 

Absolute Error 

-15.61 
-2.97 
-0.24 
-4.33 

-15.61 
-57.70 
-2.74 

187.41 

-110.40 
-243.91 
-14.72 
-369.04 

-110.40 
-609.66 
-17.52 
-737.58 

-110.40 
-290.64 

-3.88 
^04.93 

0.00 
-40.64 
-0.06 
0.00 

-0.92 
-2.01 

Relative 
Error 

-100 
-100 

-23.71046 
-22.10485 

-100 
-100 

-49.61463 
237.76746 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 
-100 
-100 

-100 
-100 

-89.57908 
0 

-100 
-100 

Background 
Conditions 

0.47 
0.10 
0.04 
0.61 

0.47 
1.87 
0.23 
2.56 

1.42 
3.06 
0.33 
4.81 

1.42 
7.64 
0.40 
9.46 

1.42 
3.58 
0.08 
5.08 

0.00 
0.27 
0.00 

0.502 

0.038 
0.082 

0.10 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Conditions at 
Proposed Target-

Levels 

6.51 
1.24 
0.43 
8.18 

6.51 
24.14 
2.34 
32.99 

44.90 
99.14 
6.08 

150.12 

44.90 
247.81 

7.23 
299.94 

44.900 
118.099 
1.595 

164.594 

0.00 
16.51 
0.03 
16.54 

0.39 
0.85 

1.00 
Mink 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

ug/g 
ug/g 
ug/g 
ug/g 

ug/g 
ug/g 

Required Hazard Index for Sensitive 
Indicator 
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Rate Constants 
Process 
Methylation 

Demethylation 

Biotic Reduction 
Photo-Degradation (MeHg - > HgO) 
Photo-Reduction (Hgll ~> HgO) Visible Light 
Photo-Reduction (Hgll ~> HgO) UV-B 
Photo-Oxidation (HgO - > Hgll) UV-B 
Dark Oxidation 

Trophic Level 1 BAF: Phytoplankton 
Trophic Level 2 BAF: Aq insects 
Trophic Level 2 BAF: Crayfish and Frog 
Trophic Level 3 BAF: Fish 
Trophic Level 4 BAF : Fish 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

Human and Wildlife Exposure Risk Results 

July 6, 2012 

Media 
Epilimnion 

Hypolimnion 
Sediment 
Epilimnion 

Hypolimnion 
Sediment 

Water Column 
Water Column 
Water Column 
Water Column 
Water Column 
Water Column 

Value 
1.60E-07 
1.60E-06 
4.80E-07 
1.60E-08 
1.60E-07 
9.60E-07 

0.03 
0.002 
0.03 

28.25 
58.85 
1.44 

Units 
per day 
per day 
per day 
per day 
per day 
per day 
per day 

1.60E-04 
^ ^ ^ ^ ^ ^ H 

^^^^^1 ^^^^^1 ^^^^^1 ^^^^^1 1 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day 
per day per E/m2-day , 
per day 1 

6,250 

Notes 

Phyto 
Aq Insects 

Crayfish and Frog 
Fish 
Fish 

1.89E+05 
1.67E+05 
1.80E+05 
9.14E+05 
1.99E+06 

Wildlife 
Little &rown Bat 

Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 

Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American ^ 

Hazard Quotient 
Contaminated Background 

^ Q.flg 

2.36 
0.00 
0.00 
2.16 
0.00 

0.10 
0.00 
0.00 
0.09 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

for Proposed 
Tarqet-Level 

——i^^L^M 
1.00 
0.00 
0.00 
0.92 
0.00 

^mPH 
0.00 
0.00 
0.00 
0.00 

^ 0.00 

Indicates an exceedence of Hl=1 

X 

HI 
2.36 
0.10 

m = 
b= 

Sed_HgT 

y 
Sed HgT 

40.70 
0.50 

17.746 
-1.207 
16.538 

for HI = 

1 Calculated for user as the remainder of watershed area. 
2 If you are modeling a river ora well-mixed lake, enter 0.1 
3 Type 'YES or 'NO to flag whether the hypolimnion is anoxic or not. If it is anoxic, then methylation will default to a faster rate in the hypolimnion (k_meth = 0.01/d anoxic, 0.001/d oxic). 
4 Used to calculate inflow and outflow, if there are seepage or ground water inputs, then Qin and Qout can be hard coded 
5 Color is required in terms of PtCo. If PtCo>50 then the lake is classified as dystrophic, if user does not know, then enter 0 
6 If this is not the trophic status you believe your waters to be, then this can be hardcoded/overwritten by going to the Parameters sheet and updating the number for trophic status flag. 
7 If the user has contaminated soil concentrations in the watershed, then the percent of the watershed can be used to override the calculations of watershed export. The soil concentration is then used for soil erosion and runoff. 
8 The Target sediment concentration is estimated using a linear relationship between the background conditions and the contaminated conditions. This will most likely cause HI to be near, but not quite equal to, unity. 

An exact result can be found by using the "Goal Seek" function under tools. 
Use "Set Cell" to Q38, "to value" to B43. and "By Changing Cell" to H41 

SedHgT vs HI of Most Sensitive Indictor 

y = O.UUl̂ lix - 0.UD6 

Absolute Error = Obseived - Predicted 

Observed - Predicted , „ „_. 
Relative EiTor = •100% 

Obseived 

Site-Specific User Input 
, Model Calculated 
Data Necessary for certain sites 
Scenario 1 Output 
Scenario 2 Output 
Scenario 3 Output 

Required 
No input required 
Only necessary if applicable to site of interest 
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Predicted Mercury Concentrations in Fish and Wildlife and Hazard Quotients 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Contaminated Uncontaminated ^ 
Scenano ^__,, , ^_ _„ ^ Target 

Water Concentration [MeHg] 

Biota 

Trophic Levef 1: Phytopiankton 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish 
Trophic Level 3 : Bluegill 
Trophic Level 4: Bass 
Trophic Level 3: Silverside 
Trophic Level: 3 Crayfish 
Trophic Levei 3: Bullfrog 

Sediment 
I 1.01 

Sediment 
0.04 0.427 

0.19 
0.17 
0.18 
0.92 
2.01 
1.09 
0.19 
0.18 

0.01 
0.01 
0.01 
0.04 
0.08 
0.04 
0.01 
0.01 

0.08 
0.07 
0.08 
0.39 
0.85 
0.46 
0.08 
0.07 

ng/L 

ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 
ug Hg/ g wet weight 

Note: These numbers call the BAFs from the Input&Output spreadsheet 

Potential Dose = 
Cone • IngestionRate 

Body Weight 
Total Dose = J^ %Diet̂ ^^ ,̂̂ ĵ̂  • Potential Dose, + {drinking rate • [Hg]^^^) HQ = 

Tolal Dose 

TRV or R/D 

These tables present the potential dose calculations for each trophic level, the total dose, and the hazard quotients for the three given scenarios: 
contaminated sediment, natural (background) conditions, and the proposed clean-up level condition. 

Wildlife 

Animal 

Little Brown Bat 
Otter 
Mink 
Great Blue Heron 
Little Blue Heron 
Pied-bill Grebe 
Kingfisher 
Wood Duck 
Alligator 

Human 
Man 
Woman 
Adult 
Child 
Native American 

from: 
and cited in: 

TRV 

TRV 

Wildlife Specific Parameters 

Body Weight Ingestion Rate 

[kg in wet „ ^ . , ^,_„ 
weight] ^^^ "^^^ weight/d] [L/d] 

0.0075 0.00377 0.0012 

7.4 0.733 0.62 

0.85 0.1145 0.085 

2.2 0.509 0.1 

0.34 0.147 0.16 

0.417 0.168 0.03 

0.15 0.086 0.017 

0.673 0.1834 0.045 

50 0.80 0.000 

Percent of „ 
_ _. , Percent of 

Percent of Diet Percent of Diet Diet from n' t f 
from Trophic Level from Trophic Trophic 
1 : Phytoplankton Level 2 : Level 2 : , ° ' ' , , 

Level 3 : 
and Plants Insects Crayfish or ^. , 

Z Ftsh 
Frogs 

- - -

0% 100% 0% 0% 

0% 0% 15% 75% 

0% 0% 35% 5% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 60% 20% 20% 

0% 0% 0% 0% 

75% 25% 0% 0% 

0% 0% 35% 17% 

Percent of 
„ . , Percent of 
Diet from „ . . , 
^ , . Diet from 
Trophic 

, , nonaquatic 
Level 4 : ^ 

^. , sources 
Fish 

-

0% 0% 

10% 0% 

60% 0% 

0% 100% 

0% 100% 

0% 0% 

0% 100% 

0% 0% 

48% 0% 

Human Specific Parameters 
78 0.0066 1.4 

65 0.0066 1.4 

70 0.0066 1.4 

45 0.0066 0.9 

70 0.059 1.4 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

0% 0% 0% 0% 

Mercury Report to Congress, Volume VI, Section 3.3. Table 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

Contaminated Sediment Calculations 

Potential 
Dose from 

Water 

[ng/d/kg] 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0 

0 

0 

0 

0 

0 

0 

39 

0 

Potential Dose 
from Trophic 

Level 2: Insects 

ug Hg/kg wet 
weight/d 

85 

0 

0 

0 

0 

41 

0 

11 

0 

Potential 
Dose from 

Trophic 
Level 2: 
Crayfish 

ug Hg/kg 
wet weight/d 

0 

3 

9 

0 

0 

15 

0 

0 

1 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet 

weight/d 

0 

69 

6 

0 

0 

74 

0 

0 

3 

Potential 
Dose from 

Trophic Level 
4 

ug Hg/kg wet 
weight/d 

0 

20 

162 

0 

0 

0 

0 

0 

15 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

85 

91 

177 

0 

0 

130 

0 

50 

19 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

56M 

HQ (Total 
Dose / TRV) 

1.13 

1.22 

2.36 

0.00 

0.00 

2.16 

0.00 

0.84 

0.00 

RflD 1 
0.02 

0.02 

0.02 

0.02 

0.02 

Nichols, J.,S. Bradbury, J. Swartout. 1999. Derivation of Wildlife Values for Mercury. Joumal of Toxicology and Environmental Health, Part B. 2:325-255. 
values from Nichols, et al. 1999. Avian species: 13 ug/kg/d; mammalian species: 16 ug/kg/d. 
Human values are from Exposure Factors Handbook. Child drinking rate is the average of children 1-10 (.74 Ud) and 11-19 (0.97 Ud}. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Percent Diet of Trophic Level 4 fish is assumed because the ingestion rate is fish specific. It is assumed that ail the fish ingested of this type are exposed to the contamination and are of trophic 

Woman mtxleled as pregnant or child-bearing age 
Toxicity Reference Value 

0.00 

0.00 

0.00 

0.00 

0.00 

level 4. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Methylmercury Bioaccumulation Factors 
Percentile of Distribution 

Trophic Level 1: Phyto 
Trophic Level 2: Insects 
Trophic Level 2: Crayfish and Frog 
Trophic Level 3: Bluegill 
Trophic 4: Bass 
Trophic 3: Brook Silver Side 
Trophic: 3 Crayfish 
Trophic 3: Bullfrog 

5th 

3.30E+06 

25th 

5.00E+06 

50th 

1.89E+05 
1.67 E+05 

1.80E+05 

9.14E+05 

1.99E+06 

1.08E+06 

^ 1 . 8 7 E + 0 5 

• I . 7 4 E + 0 5 

75th 

9.20E+06 

95th 

1.40E+07 

B A F -

ug 

As 
ug 

L 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.007 

0.003 

0.004 

0.002 

0.019 

0.003 

0.005 

0.003 

0.000 

Background 

Potential Dose 
from Trophic 

Level 1 

ug Hg / kg wet 
weight / d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.59 

0.00 

conditions 

Potential 

Dose from 
Trophic Level 

2: 
Zooplankton 

ug Hg/kg wet 
weight/d 

3.46 

0.00 

0.00 

0.00 

0.00 

1.66 

0.00 

0.47 

0.00 

Condition of Site under only atmospheric loadinc 

Potential Dose 
from Trophic 

Level 2: 
Benthos 

ug Hg/kg wet 
weight/d 

0.00 

0.11 

0.35 

0.00 

0.00 

0.60 

0.00 

0.00 

0.04 

Potential 
Dose from 

Trophic 
Level 3 

ug Hg/kg 
wet weight/d 

0.00 

2.80 

0.25 

0.00 

0.00 

3.03 

0.00 

0.00 

0.10 

Potential 
Dose from 

Trophic 
Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

0.81 

6.62 

0.00 

0.00 

0.00 

0.00 

0.00 

0.63 

Total 
Potentiai 

Dose 

ug Hg/kg 
wet 

weight/d 

3 

4 

7 

0 

0 

5 

0 

2 

1 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

HQ (Total 
Dose / TRV) 

--

0.05 

0.05 

0.10 

0.00 

0.00 

0.09 

0.00 

0.03 

0.00 

RfD 1 
0.001 

0.001 

0.001 

0.001 

0.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 

Concentrations at Proposed Target-Level Conditions 

Potential 
Dose from 

Water 

[ng/d/kg] 

0.068 

0.036 

0.043 

0.019 

0.201 

0.031 

0.048 

0.029 

0.000 

Potential 
Dose from 

Trophic 
Level 1 

ug Hg / kg 
wet weight 

/ d 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

16.51 

0.00 

Potential 
Dose from 

Trophic 
Levei 2: 

Zooplankt 
on 

ug Hg/kg 
wet 

weight/d 

35.88 

0.00 

0.00 

0.00 

0.00 

17.25 

0.00 

4.86 

0.00 

Potentiai 
Dose from 

Trophic 
Level 2: 

ug Hg/kg 
wet 

weight/d 

0.00 

1.14 

3.63 

0.00 

0.00 

6.20 

0.00 

0.00 

0.43 

Potential Potential 
Dose from Dose from 

Trophic Trophic 
Level 3 Level 4 

ug Hg/kg 
wet 

weight/d 

0.00 

29.02 

2.63 

0.00 

0.00 

31.48 

0.00 

0.00 

1.06 

ug Hg/kg 
wet 

weight/d 

0.00 

8.42 

68.74 

0.00 

0.00 

0.00 

0.00 

0.00 

6.52 

Total 
Potential 

Dose 

ug Hg/kg 
wet 

weight/d 

36 

39 

75 

0 

0 

55 

0 

21 

8 

TRV 

ug Hg/kg 
wet 

weight/d 

75 

75 

75 

60 

60 

60 

60 

60 

MM 

HQ (Total 
Dose / TRV) 

~ 

0.48 

0.51 

1.00 

0.00 

0.00 

0.92 

0.00 

0.36 

0.00 

RfD 1 
0.008 

0.009 

0.009 

0.009 

0.009 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.3 

0.1 

0.3 

0.1 

0.3 

0.00 

0.00 

0.00 

0.00 

0.00 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Symbol 
Aw 
z 1 
z 2 
Vw 1 
Vw_2 
6 
Qin 
Qout 
Cin HgO 
Cin_Hgll 
Cin MeHg 
P 
£ 
DOC 1 
DOC 2 
DOC Sed 
TOC_Sed 
Trophic Level 

p H I 
pH2 
pHSed 

Parameter 
Surface Area of the Water Body 
Thickness of Layer 1 
Thickness of Layer 2 
Volume of Layer 1 
Volume of Layer 2 
Hydraulic Residence Time 
Inflow 
Outflow 
Inflow HgO Concentration 
Inflow Hgll Conceniration 
Inflow MeHg Concentration 
Average Annual precipitation 
Average Annual evaporation 
DOC in Layer 1 
DOC in Layer 2 
DOC in Sediments 
TOC in Sediments 
Trophic Status, Flagged as 1-4 

pH in Layer 1 
pH in Layer 2 
pH in sediments 

Equation 

Aw'z_1 
Aw'z_2 

Units 
m2 
m 
m 

m3 
m3 

yr 
m3/yr 
m3/yr 
g/m3 
g/m3 
g/m3 
cm/yr 
cm/yr 
mg/L 
mg/L 
mgA. 

g org C/m2 

Value 
3.78E+05 
4.86E-01 
l.OOE-01 
1.84E+05 
3.78E+04 

0 
3.47E+06 
3.47E+06 

0 
0.00000564 
7.332E-08 

105.2 
100 

^^^^^H ^^^^^H 10 
7.76 

^^^^^B 
1 7.15 

7.15 
7.15 

1 

i 

• 
1 

• 
1 
1 1 

not 

not 
not 

Link 
Link 
Link 
Calc 
Calc 

Link 
Calc 
Calc 
User 
User 
User 
Link 

currently used 
Link 
Link 

currently used 
currently used 

Comp 

Link 
Link 
Link 

Q = 
V 
0 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Watershed Characteristics ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter Equation 
AC Surface Area of the Catchment 
lmpr_% Percent Impervious 
Wetl_% Percent Wetland 
Ripar_% Percent Riparian 
Cont_% Percent Known Contaminated Soils 
Upland_% Percent Upland (Remainder: 100% - others) 
Acjmperv Surface Area of Impervious Catchment 
Ac_wetland Surface Area of Wetland 
Ac_ripar Surface Area of Riparian 
Ac_cont_soil Surface Area of Contaminated Soils 
Ac_updland Surface Area of Upland 
zs Depth of pervious soil layer 
ks_RO,HgO soil runoff rate constant, HgO 
ks_R0,Hgll soil runoff rate constant, Hgll 
ks_R0,MeHg soil runoff rate constant, MeHg 
ks_e,HgO soil erosion loss rate constant, HgO 
ks_e,Hgll soil erosion loss rate constant, Hgll 
ks_e,MeHg soil erosion loss rate constant, MeHg 
Cs.HgO watershed soil concentration, HgO 
Cs.Hgll watershed soil concentration, Hgll 
Cs.MeHg watershed soil concentration, MeHg 

Part of Country Eastem or Western 
Flag for Part of Cour Eastem (1) or Western (2) 

u avg wind speed 10 m above water surface 

RJmpervious, HgO Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, Hgll Ratio of Export to Precipitation for Impervious Surface 
RJmpervious, MeH( Ratio of Export to Precipitation for Impervious Surface 

R_Wetland, HgO Ratio of Export to Precipitation for Wetlands 
R_Wetland, Hgll Ratio of Export to Precipitation for Wetlands 
R_Weiland, MeHg Ratio of Export to Precipitation for Wetlands 

R_Riparian, HgO Ratio of Export to Precipitation for Riparian 
R_Riparian, Hgll Ratio of Export to Precipitation for Riparian 
R_Riparian, MeHg Ratio of Export to Precipitation for Riparian 

R_Upland, HgO Ratio of Export to Precipitation for Upland 
R_Upland, Hgll Ratio of Export to Precipitation for Upland 
R_Upland, MeHg Ratio of Export to Precipitation for Upland 

R values come from: Rudd, J.W.M. 1995. Sources of Methyl Mercury to Freshwater Ecosystems: A Review. Water. Air, and Soil Pollution. 80: 697-713. 

Units 
m2 

-
-
-
-
-

m2 
m2 
m2 
m2 
m2 
m 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
g/m3 
g/m3 
g/m3 

East 
1 

m/s 

„ 

-
-
„ 

— 
-
_ 
— 
-
_ 
-
-

Value 
647.500 • 

2% • 
53% 1 
13% 1 
16% 1 
16% 

13,598 
345,118 M 
86,118 1 
101,010 I 
101.658 J 

0.1 
0.001 
0.001 
0.001 

0.0005 
0 
0 
0 

1.129080624 
0.004128952 

6 

1 
1 
1 

0.2 
0.2 
4.9 

0.2 
0.2 
2 

0.2 
0.2 
0.2 

Link 
Link 
Link 
Link 
Link 

Comp 
Comp 
Comp 
Comp 
Comp 
Comp 
Default 
Default 
Default 
Default 
Default 
Default 
Default 

Link: Input&Output 
Link: Input&Output 
Link: Input&Output 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Water Body Characteristics ^ ^ ^ ^ ^ ^ ^ ^ | 
Symbol Parameter 
T_1,C Water body temperature. Layer 1, Celsius 
T_1 ,C Water body temperature. Layer 2, Celsius 
T_1,K Water body temperature. Layer 1, Kelvin 
T_2,K Water body temperature. Layer 2, Kelvin 
T_a air temperature, C 

Equation 

Surface Light 
Cloud Cover 
Reflectance 
Percent Daylingt 
Surface Light 

ke 
Ti UV-B layer 1 
Ti UV-B layer 2 

Notes 

Surface Light Intensity 
Fraction Cloud Reductance Factor 

Surface Light Intensity: accounting for weather and reflei E/m2-day 

Light Extinction Coefficient 
UV light extinction = f(D0C) 
UV light extinction = f(DOC) 

1 Trophic Status is determined DOC in Epiliminon as: 
from Wetzel Flag 

Units 
Celsius 
Celsius 
Kelvin 
Kelvin 

Celsius 

E/m2-day 

-
— 
-

E/m2-day 

perm 
per m 
per m 

Oligo 
<3 
1 

Oligo 
0.525 

Value 
29.39 
29.39 
302.54 
302.39 

19.9 

95.00 
0.65 
0.05 
0.50 
29.33 

2.25 
76.66 
76.66 

Meso 
3-5 
2 

Meso 
1.05 

Link 
Link 

Comp 
Comp 
Link 

Default for 40deg Latitude 

Model 
Model 
Model 

Eutro 
5-10 

3 

Eutro 
2.25 

4 

5 

1,2 
3 

Dystro 
10+ 
4 

Dystro 
2.5 

mg DOC/L 

2 Light Extinction Coefficient 
from Wetzel 0.525 1.05 2.25 2.5 perm 

3 from Scully and Lean: Scully, N.M., D.R.S. Lean. Arch. Hydrobioi Beih. 1994. 43,135. as cited by 
LaLonde, J.D., M. Amyot, A.M.L. Kraepiel, and F.M.M.Morel. 2001. Environ. Sci. Technol. 35. 1367-1372. 

4 from Zepp (1980), as cited in Mercury Report to Congress. Mean annual incident light at 40 deg latitude is 95 E/m2/dayfor clear skies 

5 Assuming average cloud reduction facatorof 0.65, a surface reflectance of 5%, and averaging half the day getting sunlight 
Incident Light = Incident Light*reduction factor''(100%-surface reflectance)/100'(fraction daylight) 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

H 
atm-m3/mole 

7.10E-03 
7.10E-10 
4.70E-07 

7.10E-10 

Kd-soil 
L/kg 

0 
6,310 
631 

Kd_abio 
L/kg 

0 
7,182,936 

^ 15,887 ^ 

Kd-sed 
L/kg 

0 
260,558 

Kd_bio 
Ukg 

0 
17,941,378 

, 2,581,565 

Kd_DOC 
Ukg 

0 
301,427 
310,000 

Basic Chemical Dependent Parameters: HgO, Hgll, IVIeHg 

MW 
Units g/mole 

HgO 201 
Hgll 201 
MeHg 216 
IVIeHgCI 251 
HgCI2 272 

Parameters 
MW molecular weight 
H Henry's Law Constant (NTG - appears to be from EPA Report to Congress) 
Kd-soil Soil-water partitiion coefficient 
Kd-sed Sediment-water partition coefficient 
Kd_abio Suspended sediment-water partition coefficient 
Kd_bio Suspended biotic solids-water partition coefficient 
D_a,i Diffusivity in air 
D_w,i Diffusivity in water 

Parameter values taken from the Mercury Report to Congress, 1997. 

Hgll 

D_a,i 
cm2/sec 
5.54E-02 
5.54E-02 
5.28E-02 
4.77E-02 
4.53E-02 

D_w,i 
cm2/sec 
6.41 E-06 
6.41 E-06 
6.11 E-06 
5.53E-06 
5.24E-06 

Z)„.. = 
1.9 cm 

"'' MW^'^ sec 

- 5 

/ ) . , . - = 
22x10 cm 

W , l 

M W 2/3 
sec 

MeHg 

HgO 

Mean 

Range 

Mean 

Range 

Kd-soil 
L/kg 

58,000 

24,000 - 270,000 

7000 

2,700-31,000 
1,000 

Kd_abio 
L/kg 

50000 
1,380-

270,000 

3000 
2,200 -
7,800 
1,000 

Kd-sed 
L/kg 

100,000 

16,000-990,000 

100,000 

94,000-250,000 
3000 

Kd_bio 
L/kg 

200,000 

500,000 

1,000 

Note: There is some research suggesting that the partition coefficients for mercury can be functions of pH (e.g., Hudson et a!., 1994). 
However the functionality is unclear, and the parameters must be site-specifically calibrated. 
Therefore, we leave the direct calibration of the parameters to the user. This can be done by measuring mercury in filtered and unfiltered samples. 

Hgll 

VIeHg 

mean 
range 

n 
mean 
range 

n 

Kd-soil 
log(L/kg) 

3.8 
2.2-5.8 

17 
2.8 

1.3-4.8 
11 

Kd-suspended 
matter 

log(L/kg) 
5.3 

4.2-6.9 
35 
4.9 

4.2-6.2 
2 

Kd-sediment 
log(L/kg) 

4.9 
3.8-6.0 

2 
3.9 

2.8-5.0 

DOC/Water 
log(L/kg) 

5.4 
5.3-5.6 

3 
5 

2.8-5.5 

Kd-soil 

L/kg 
6309.573 
630957.3 

630.9573 

Kd-
suspended 

matter 

L/kg 
199526.2 
7943282 

79432.82 
1584893 

Kd-
sediment 

L/kg 
79432.82 
1000000 

7943.282 
100000 

DOC/Water 

L/kg 
251188.64 
398107.17 
199526.23 

100000 
316227.77 

multiplier 
for 

Kd_abio 
to Kd_bio 

1.5 
2 

5 
8 

Kd-bio 

L/kg 
299289.3 
399052.5 

397164.1 
635462.6 

Avg 
Kd_bio 

349170.9 

516313.4 

NTG max 
estimate of 

Kd_bio 
from 

Kd_suspen 
ded X max 
multiplier 

15,886,565 

12,679,146 
i 630.95734 

Allison, J.D. and T.L. Allison. 2000. Partition Coefficients for Metals in Surface Water, Soil, and Waste. Internal USEPA Report. 3169786.4 

Mercury Report to Congress, 1997 cites R-MCM (Harris, etal., 1996) stating that 
partitioning to biotics is 1.5 - 2times that of abiotics for Hgll,and 5 - 8 times for MeHg 
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MODEL INPUTS AND OUTPUTS 

SCENARIO 2 

Mink 

July 6, 2012 

Water Body Mercury Concentrations 

Symbol Pai 
C_HgO_1_Aq 
C:_Hgll_1_Aq 
C_MeHg_1_Aq 
C_HgO_2_Aq 
C_Hgll_2_Aq 
C_MeHg_2_Aq 
CHgOjMre 
C_Hgll_pnre 
C_MeHg_[>ore 

C_H9T_1_filtereci 
C_H9T_2_filtereci 
C_HgT_Sed_filterecl 

C_HgO_1_T 
C_HglL'_T 
C_MeHg_1_T 
C_HgO_2_T 
C_Hgl[_2_T 
C_MeHg_2_T 
C_HgO_s6d, bulk 
Ci_Hgll_1_sed. bulk 
C_MeHg_1_sed, bulk 

CHgOsed, wet 
C^_HglLl_5ed, VL̂  
CMeHgJsed, wel 
CHgTsed.wet 

CHgOsed, dry weight 
C H g l l l s e d . dryweight 
C_MeHg_1_sed, dry weight 

C HgT 1 
C HgT 2 
C_HgT_Sed, dry m 

Layeri 
Layer 2 
Sedimerls 

Q' 
Qin 
Qout 
Aw 
E 
V 1 
V 2 
zl 
z2 

f 3q_HgO w 1 
f 3q_Hgll w 1 
f aq_MeHg_w 1 
f aq_HgO w 2 
f aq_Hgll w 2 
f aq_MeHg_w 2 

f DOC HgO w 1 
f DOC Hgll w 1 
f DOC MeHg_w 1 
f DOC HgO w 2 
f DOC Hgll w 2 
f DOC MeHg_w 2 

^ ^ t 

(%Me MeHg_T/Hg T) 

Bulk Exchange Flow 
Inflow 
Outflow 
Surface Area of the Water Body 
Exchange rale 
Vcrfume of Layer 1 
Volume of Layer 2 
d^rth of first water layer 
d^jth of second water layer 

aqueous phase fractior of HgO in 
aqueous phase fractior of Hgll in 
aqueoLis ̂ k̂ase fractior of M^g 
aqueous phase fracfion of HgD in 
aqueous phase fracfion of Hgll in 
aqueous phase fraclion of MeHg 

DOC complexed fraction of HgO 
DOC complexed fraction of Hgll 
DOC complexed fractfon of MeH 
DOC complexed fractfon of HgO 
DOC complexed fraction of Hgll 
DOC complexed fraction of MeH 

water column, layer 1 
water column, layer 1 
n wafer column, layer 1 
water column, layer 2 
water colixnn, layer 2 
n water column, layer 2 

n water column, layer 1 
n water column, layer 1 
in water column, layer 1 

n water column, layer 2 
n watercc^umn, Iayer2 
in water column, layer 2 

Equation 

Aw'z 1 
Aw-z_2 

Units 
g'm3 
g'mB 
g'mB 
g'mB 
g'mB 
g'mB 
g^m3 
ĝ mS 
ĝ mS 

glm3 
gln\2 
g'm3 

g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g'm3 
g^m3 

g'g 

g'g 

gfm3 
gfm3 
g'g 

%MeHg 
B.77% 
4.20% 
0.25% 

m3/yr 
m3/yr 
m3/yr 

m2 
m2/yr 
m3 
m3 

Value 
4.73E-07 
9.6^-08 
4.1^-08 
1.4^-06 
3.0^-06 
3.34e-07 
1.42E-06 
3.58E-06 
7.62E-08 

6.11 E-07 
4.81 E-06 
S.OBE-Oe 

4.73E-07 
5.87 E-06 
2.25E-07 
1.42E-06 
7.&1E-06 
3.9^-07 
1.18E-06 
2.26E-01 
5.5eE-04 

qr)F-11 
2.70E-07 
5.07E-14 
2.70E-07 

2.62E-12 
5.01 E-07 
1.24E-09 

2.5^-06 
9.4^-06 
5.02E-07 

%Hgll 
72.77% 
80.77% 
99.75% 

3,017,619 
3,474,314 
3,474,314 
378,381 

2 
183,741 
37,838 
0.49 
0.10 

1.000 
0.009 
0 031 
1000 
0 069 
0141 

0 000 
0 043 
0.152 
0.000 
0.331 
0 700 

Cone, in 
ng/L: 
"g'g 
0 47 
010 
004 
142 
3.06 
0 33 
142 
3 58 
0 08 

0.61 
4 81 
5 08 

0 47 
187 
0 23 
142 
7.64 
0.40 

1 
225,579 

558 

0.000 
0.270 
0.000 
0.270 

0 0000 
0 5007 
0 0012 

2.565 
9.463 
0.502 

%HgO 
18.45% 
15.03% 
0.00% 

O' = 
J2.i-i J±t-

0 . 5 - ( z , + Z 2 ) 0" Bulk exchange flow |L3/T| 

Equations for Total Mercury Concentrations of given species (i.e , lotal HgO: sorbed + dissolved) 

v f - ^ = I^j,^ + Q,f,,,^ + ̂ w,,̂ -vJi-Cl̂ +̂̂ w„,,-V +̂kw^̂ ^̂ ^̂ ^̂ ^ 

f;^=W'+fi,c,^.«+N./J-c;^.i+N^.-.»-^J-c;,.i4a.re'-^„^,^^ 
ii C 

-+(v.+n)-r^,.^ 

dQ 
K-^=i!^^i.jK\Q^i4i^^h.,i,-K]<,Hi+h'-'''^>^y^^^^ dt 

„ JaiH'II , I . \ rsrd . 

^^ideHiJ r 1 r 2 2 2 1 dc:. 

' i 3 L"i"/o!jIsO + r s J ' JabmHit "'"^sB ' AfiSfO ) • A ] - C ; - R • 

( f'"' ^ 
Jiqjls'l 

0.,^ ] 
-iy.+^Af::L,-K-kK, fHl+K.-fJ-Cfl 

- « , . • -(^.+n)-ri,.A-(n..+*u-f^. c',lM4^h...iKJ<: 

-=[-fl„/:iU+(v,.-/;,,'„«,H,+v^-/s^^i,,J-A]-c;;,fl,+[t6.,,-('„,]-cj^ - • « ™ -

I ""̂  ] 
-iy.^^Afl vkb.,„VV,.. 

Q ' = 
E„ A,-

0.5-(z3+z,) 
E^ = 0.0142 • Z'-^" • 365 d / y r u * e r e Z i s mean total depth ( i .e.,z1 +z2) 

from Moit !mer(1941), cited in Schnoor, 1996, pg. 5 7 
for riwQS, this will be different (see Schnoor) 

Mat r ix A 

C HgO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

C HqO 1 T 
1 

-1.90E*OB 
1,12E+fl8 
O.OOE+00 
3,018 E+06 
O.OOOE+OO 
O.OOOE+00 
0O0E+€0 
0O0E+€0 
0O0E+€0 

C Hqll 1 T 
2 

4,54E+07 
-6,29E+(I7 
9.50E-02 

0 OOOE+OO 
1,408E+O7 

0 oooE+m 
O.OOE+00 
O.OOE+OO 
O.OOE+00 

C MeHq 1 T 
3 

3.39E+06 
5,53E-02 

-9,76E+06 
0 OOOE+00 
OOOOE+flO 
3,773E+(I6 
0 00E+™ 
OOOE+OO 
OOOE+OO 

C HqO 2 T 
4 

3,02E+06 
OOOE+OO 
OOOE+OO 
-2.31 E+07 
1.99E+07 
OOOE+OO 
2,12E+05 
OOOE+OO 
OOOE+OO 

C Hqll 2 T 
5 

0 OOE+00 
3,02E+(I6 
0 OOE+00 
4,06E+(I6 
-1,34E+(I8 
8,84E-01 
OOOE+flO 
1,27E+08 
0 OOE+00 

C MeHq 2 T 
6 

O.OOE+00 
O.OOE+00 
3,03 E+06 
2,43 E+05 
8,84E-01 

-8,19 E+06 
O.OOE+00 
O.OOE+00 
4,93E+06 

C HqO 1 sed 
7 

OOOE+OO 
OOOE+OO 
OOOE+OO 
2.55E+05 
OOOE+OO 
OOOE+OO 
-2,55E+05 
OOOE+OO 
OOOE+OO 

C Hqll 1 sed 
S 

O.OOE+OO 
OOOE+00 
0 OOE+00 
0 OOE+00 
4,29E+(I3 
O.OOE+00 
O.OOE+00 
-4,29E+(I3 
1,99E+(I0 

C MeHq 1 sed 
9 

0 OOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+00 
4,31E+(I3 
OOOE+00 
3,9BE+(I0 
-4,31E+(I3 

Mat r ix 
b 

-3,99 E-01 
-4,13E+01 
-9,97E-01 
OOOE+00 
0 OOE+00 
0 OOE+00 
0 OOE+00 
O.OOE+OO 
OOOE+00 

C HqO 1 T 
C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 
C Hqll 2 T 
C MeHq 2 T 
C HqO sed 
C Hqll 1 sed 
C MeHq 1 sed 

So lu t ion 

4.733E-07 
1.866E-06 
2.250E-07 
1.423E-06 
7.643E-06 
3.973E-07 
1.181E-06 
2.256E-01 
5 578E-04 

Inverted Matrix 

-1,21 E-08 
-2,70 E-08 
-9,e5E-10 
-2.186E-0e 
-1.141 E-07 
-3.187E-09 
-1,81 E-08 
-3,37E-03 
-5,19 E-06 

-1,12 E-08 
-4,46E-08 
-1,58 E-09 

-3,389E-08 
-1.824E-07 
-5.096E-09 
-2,81 E-08 
-5,38 E-03 
-8,30 E-06 

-5.12E-09 
-1,21 E-08 
-1,60E-07 
-1,365E-08 
-6,198E-08 
-1,e59E-07 
-1,13E-08 
-1.83E-03 
-2,13E-04 

1,14E-08 
3,96E-08 
3,49E-09 
1,17E-07 
4,04E-07 
1,13E-08 
9,70E-08 
1,19E-02 
1,84E-05 

-1,13 E-08 
-4,15E-08 
-3,87E-09 
-8,10 E-08 
-4,48 E-07 
-1,25E-08 
-5,73 E-08 
-1,32E-02 
-2,04E-05 

-5.59E-09 
-1.42E-08 
-1.48E-07 
-2.14E-08 
-8.80E-08 
-4.79E-07 
-1.78E-08 
-2.60E-03 
-5.48E-04 

1,14E-08 
3,%E-08 
3,49E-09 
1,17E-07 
4,04E-07 
1,13E-08 
4,02E-06 
1,19E-02 
1,e4E-05 

-1,12 E-08 
-4,15E-08 
-3,93E-09 
-8,10 E-08 
-4,47 E-07 
-1,27 E-08 
-6,72E-08 
-1,34E-02 
-2,07 E-05 

-5.60E-09 
-1,42E-08 
-1,48E-07 
-2.15E-08 
-8.83E-08 
-4.78E-07 
-1.78E-08 
-2.61 E-03 
-7.80E-04 

!f*/A 

4.73309E-07 
1.86633E-06 
2.25039E-07 
1.42261 E-06 
7.64329E-06 
3.97302E-07 
1.18076E-06 
0.225578848 
0.000557807 
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f_abio_HgO_w_1 
f_alMO_Hgll_w_1 
f_alMO_MeHg_w_1 
f_alMoJ-|gO_w_2 

f_al»o_Hgll_w_2 
f_abio_MeHg_w_2 

io_HgO_w_1 
io_Hg l l_wJ 
io_MeHg_w_l 
io_HgO_w_2 

io_Hgll_w_2 
io_MeHg_w_2 

f_phyto_HgO_w_1 
f_phyto_Hgll_w_1 
f_phyto_Mel-|g_w_1 
f_phyto_HgO_w_2 
f_phyto_Hgll_w_2 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_Hgll_w_l 
f_org_MeHg_'jv_1 
f_org_HgO_w_2 
f_org_Hgll_w_2 
f_org_MeHg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_5ed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_5ed 
f_sed_MeHg_sed 

L_T,HgO 
L_T,Hgll 
L_T,MeHg 

Rate Constants 
l(w_v,HgO 
l(w_v,Hgll 
l(w_v,MeHg 
kw_oxid_1 
kw_oxid_2 
k w r e d l 
kw_red_2 
kw_meth_1 
kw_meth_2 
kw_demeth_1 
kw_demeth_2 
kw_photodegrad_1 
kw_photodegfad_2 
l(w_mer 
kb_oxid 
kb_red 
kb_methy 
kb_demeth 
kb mer 

abiolic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 
abiotic particulate pha 

3 fraction of HgO in water column, layer 1 
3 traction of Hgll in water column, layer 1 
3 traction of MeHg in water col ivnn, layer 1 
3 fac t i on of HgO in water col ivnn, layer 2 
sf ract ionof Hgll in water column, layer 2 
2 fraction of MeHg in water column, layer 2 

zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 
zooplankton particulate pha 

phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 
phytoplankton particulate pha 

3 fraction of HgO in water colt imn, layer 1 
^ f ract ionof Hgll in water column, layer 1 
3 Iraction of MeHg in water col ivnn, layer 1 
2 traction of HgO in water column, layer 2 
3fract ionof Hgll in water column, layer 2 
3h"actionof MeHg jn water column, layer 2 

2 f rac lK^ of HgO in water column, layer 1 
^ t r ac t i o t o f Hgli in water column, layer 1 
; f ract iot of MeHg in water c o l i m n , layer 1 

3 fraction of HgO in water coli^nn, layer 2 
sfractionof Hgll in water column, layer 2 
3 fraction of MeHg in water column, layer 2 

organic paiticulate pfkase fraclion of HgO in water column, layer 1 
organic partculate f^tase fraction of HgtJ in water coliffiin, layer 1 
organic partculate f^tase fraction of M^g in water column, layer 1 
organic partculate f^tase fraction of HgO in water column, layer 2 
organic partculate pftase fraction of Hgll in water column, layer 2 
organic partculate phase fraclion of MeHg in water column, layer 2 

aqueous pfiase fraction of HgO in sediments 
aqueous pfiase fraction of Hgll in sediments 
aqueous pfiase fraction of MeHg in sediments 

particulate phase fraction of HgO in sedimerjts 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water co umn volatilization loss rate conslant, higO 
waier co umn volatilization loss rate conslant, hlgll 
water co umn volatilization loss rate conslant, MeHg 
water co umn oxidation rale constant 
water co umn oxidation rale constant 
water co umn reduction rale conslant, layer 2 
wale" coumn reduction rale constant, layer2 
wale coumn mediation rate conslant, layer 1 
water co i£nn me^lat ioi rate constant, layer 2 
water co ivnn demethylation rate constant, layer 1 
water co ivnn demethylation rate constant, layer 2 
water co umn photoreduction rate for layer 1 
wala" CO umn photoreduction rate for layer 2 
water coumn mef deavage deme^ylalion rate constant 
bentbic oxidation rate constant 
bentbic reduction rate constant 
bentfiic methylalion rate consiani 
benthic demethylalion rate constait 
benthic mer deavaqe demethylalion rate conslant 

g'yr 
g'yr 
g'y 

peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 
peryr 

0 000 
0 005 

0 000 
0 000 
0 062 

0 000 

0 000 
0 099 
0 396 
0 000 
0.000 
0.000 

0 000 

0 794 
0 396 

0 000 
0 000 
0 000 

0 000 
0 049 
0 025 
0 000 
0 538 
0 1 5 9 

I.OOE+OO 
1.32E-05 
1 . 1 ^ - 0 4 

O.OOE+00 
I.OOE+OO 
I.OOE+OO 

3.99E-01 
2 17E+01 
7.43E-01 

388.36 
0.00 
0.65 

610.22 
525.60 
246.95 
107.40 
0.00 
0.00 
0.00 
0.00 
13 03 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Conversion for SedimenI Concentrations 
M o d ^ Calculates as g Hg per cubicmeter {water or sediment particfes) 

'^dv 
g f i g 
g sed 

kw ,̂- = — 

/^balk 

p!«™-J,(l-^w) 

I ly aq,f 

g sed 

cm sed 

' g H g ' 

m^ bulk 

m^ bulk 
1 0 ' £ ^ 

C ^ 
\ g H g 

g sed P ^ 

C" 
J9j+p,.,^,.^-sj g water 

cm^ water 

m' water 

m' bulk 

" g H g ' 
m' bulk 

10"' ' '" ' 
m' 

+-
g sed 

cm^ sed 

m' water 

m' bulk 
1 0 ' ^ 1 

tn 

v_bur 

R_sw_HgO 
R_sw_Hgll 
R_sw_MeHg 

E_sw_HgO 
E_sw_Hgll 
E_sw_MeHg 
rho_s 
e sed 
z_sed 
V sed 

abiotic settling velocily 
biotic settling velocity 
resu^tension v^oci ty 
phytoplankton morlality rate 
mineralization rate 
b u r i ^ rate 

pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water difEus 
pore water dilEus 
SedimenI Particle Densily 
sediment porosity 
sediment layer.char mi>nng length 
Vcrfume of Sediment 

vol i^ne, HgO 
volume, Hgll 
volume, MeHg 
coeflicient,HgO 
coefFcient, Hgll 
coefli cient, MeHg 

TS3_1 
TSS+2 

Effective Paitrtion Coelficients lor each Hg species and layer 
K_e!f_HgO_1 Effective K for HgO in layer 1 
K_e!f_Hgll_1 Effective K for Hgll in layer 1 
K_e!f_MeHg_1 Effective K for MeHg in layer 2 
K_elf_HgO_2 Eflective K lor HgO in layer 2 
K_elf_Hg!l_2 Eflective K lo r Hgll in layer 2 
K_elf_MeHg_2 Effective K for MeHg in layer 2 

m/yr 
m/yr 
m/yr 
peryr 
peryr 
m/yr 

m3/yr 
m3/yr 
m3/yr 

m2/sec 
m2/sec 
m2/sec 
g/cm3 

cm3/cm3 

m3 

iigiL 
ng/L 

L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
Lflig 

4,792 63 

73 
0 003700005 

10 95 

0 01 
0 007620015 

2.12E+05 
2.12E+05 
2 02E+05 

6.41E-tO 
6.41 E-10 
6.11 E-10 
2 65E+00 

0.83 
0 030 

1135143 

7.90 
0.56 

O.OOE+OO 
2.33E+06 
5.66E+05 
O.OOE+00 
2 67E+06 
3.37E+05 

^U.i 

[sLfL^i + s„',c4., + siî ^c',!̂ -.., + sLc i 
•si*,,.+s;^+s;,,.+sL 

(^L,+Cioc, 

l ) {& - C ' 1 
TSS 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Water Body Mercury Concentrations 
Sy inbo l P a r a m e t e i 
C HqO I Aq 
C Hqll i Ag 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HgO pore 
C Hgll pore 
C_MeHg_pore 

C HgT 1 fl l lered 
C_HgT_2_fi l lered 
C HgT Sed filtered 

C_HgO_1_T 
C Hgll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hqll 1 sed 
C MeHg 1 sed 

C HqO sed, wet 
C Hqll i sed, wet 
C M e H g l s e d , we l 

C HqT sed.wet 

C HgO_sed. dry weight 
C Hgll 1 sed. d iy weiqht 
C MeHq 1 sed. dry weight 

C HqT 1 
C HgT 2 
C_HgT_Sed 

Equa t io 

Layer 1 
Layer 2 
Sediments 

Q ' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f aq HqO w 1 
f_ai l_Hgl l_w_1 
t aq MeHq w 1 
f aq HqO w 2 
L a q _ H g l l _ « _ 2 
E aq MeHq w 2 

E_DOC_HgO_w_1 
f DOC HQO W 2 
f DOC Hgl l w 1 
l_DOC_Hgl I_w_2 

E DOC MeHq w 
E DOC MeHq w 

f abio HgO w 1 
f abio Hgl l w 1 
f_abio_MeHg_w_1 
f abio HQO W 2 
f abio HQH W 2 
f_abio_MeHg_w_2 

(%Me MeHg_T/Hg_T) 

Bulk Exchanqe Flow 
Inflow 
Outflow 

Surface Area of the Water Body 
Exchanqe rate 
Volume of Layer 1 A w ' z _ 1 

Vo lume of Layer 2 A w ' z 2 
depth of first water layer 
depth o l second water layer 

aqueous phase fraction of HqO in water column, layer 1 
aqueous phase fraction of Hqll in water cokimn. layer 1 
aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of HqO in water column, layer 2 
aqueous phase fraction of Hgl l in water column, layer 2 
agueous phase fraction of MeHq in water column, layer 2 

DOC complexed fracl ion of HgO in water column, layer 1 
D O C complexed fraction of Hql l in water column, iayer 1 
D O C complexed Eraction oE MeHg in water column, layer 1 
D O C complexed Eraction oE HgO in water column, layer 2 
D O C complexed Eraction oE Hql l in water column, layer 2 
DOC complexed Eraction oEMeHg in water column, layer 2 

ahiot c particulate phase Eraction oEHqO in water column, layer 1 
ahio tc particulate phase Eraction oEHgll in water column, layer 1 
ahio tc particulate phase Eraction oEMeHq in water column, layer 1 
abiot c particulate pftase Eraction oEHqO in water column, layer 2 
abiot c particulate pftase Eraction oEHqII in water column, layer 2 
abio tc particulate pftase fraction of MeHg in water column, layer 2 

Uni ts 

q/m3 
q/m3 
g/m3 

q/m3 
q/m3 
g/m3 

q/m3 
qlmi 
gftn3 

n/mS 
gftnS 

alms 

g/m3 

qln,3 
q ln i3 
glmS 

q l m 3 
q tm3 
g /m3 

q l m S 
gfm3 

g'g 
g'g 

tit^ 

g'g 
g'g 

n/mS 
n/mS 

g/g 

%MeHq 

7.00% 
3.37% 
0.16% 

HiB/yr 

Hia/yr 
m3^r 
m2 

m2/yr 
m3 

m3 

1.56E-05 
2.97E-06 
1.01 E-06 

1.10E-04 
2.44E-04 
1.47E-05 

1.10E-04 
2.91 E-04 

3.BBE-06 

1.96E-05 

3.69E-04 
4I15E-04 

1.56E-05 

5.77E-05 
5.52E-06 
1.10E-04 

6.10E-04 
1.75E-05 
9.16E-05 

1.83E+01 
2.84E-02 

3.46E-11 
1.43E-05 
3.41 E-08 

1.43E-05 

2.03E-10 

4.06E-05 
6.31 E-08 

7.B8E-05 
7.38E-04 
4.07E-05 

%Hqll 

73,20% 
8Z66% 
99-84% 

3,017,619 

3,474,314 
3.474,314 
37BJ81 

2 
1B3.741 

37,838 
0.49 
0.10 

100.00000% 
0.88546% 
3.06930% 

100.00000% 
6.87088% 

14 10566% 

0.00000% 
4.27053% 
15.22372% 
0.00000% 
33 13706% 
69.96409% 

0.00000% 
0.53471% 
0.00410% 
0.00000% 
6.15876% 
0.02796% 

Cone, in ng/L : uq/g 
15.61 
2.97 
1.01 

110 40 
243.91 
14.72 

110.40 
290.64 
3.88 

19.59 
369.04 

404.93 

15.61 

57.70 
5.52 

110.40 

609.66 
17.52 
91.64 

18306812.78 
28445.53 

0 000 
14.297 
0 034 

14.331 

0.00 

40.64 
0.06 

78.82 
737 58 
40.70 

%HqO 

19.80% 
14.97% 
0 00% 

y.-^=î j,,n+Q.f..H,u4HJj<,A''̂ :̂ ^~^^^^^^^^^ 

Q' = 
E„A,-

0 . 5 - { z , + Z 3 ) 
Q" Bulk exchange flow |L3/T1 

Equations for Total Mercury Concen t ra t ionso fg ivenspedes (i.e., lolal HgO: sorbed + dissolved) 

4-ft„re'-H.iM-t;-H.,/f;-\r/™A-^.s-/J„'//goAkL,+e'-C^^ 

dQ 

dt 

^c i . 
" dt --hM^Hi+QS,^.Hi+^Km-'^Ac„^iiA-Q^^rQ-^^K.M.Eiy.-H,,.},-y.-i^v;..J.-^^^^ 

vf-^=A^^uyvic^,A^\.ry.+H>'«,..^^yici,HA-Q-^^^^^^^ 
/:: 

-+(v„+v,)-r;ff*-i 

''^-^='^^''''-'^'^-^^^AH...^-yJ[-<z,mA-Q Rj-f^'^kA^.)p:::.,dA, 

^''^^f^ = -^^^''>^<^'^^i'^ + \ re ' - ' '^^ . . .aK-i ' ' s , . rK-kw^, , . . r . ,K^^ 

d c ^ 
=k-w/.",:^+(^'^ • Ai^jo + ̂ ^ • A^w ) A ] - C H • / w , H s O - A . - * * = . C+K.-fJ-c^i+[* 

d(i% 
dt 
f=kj:i,,,A k • f:u,n+v., • f,%J- |̂- c;̂ ^+[M„,,- VJ. C- -R-. r ̂  A^A',,)d::Ln^-H..+kU-y.. -H, 

dC 
~ l^swfaqMills "'" ViA • fsimMiSs + ''.-B ' /iiKMeHsJ' A ] ' ^McHs + V^-melh' ^-.eiV ^Hgll + b I ' J in -kb_ 

Q ' = 
E...A.-

0 ,5-{z2-Fz,) 
E^ = 0.QYA2-Z'^^ • 365d /yr where Z is mean to\^ depth (1 e . z l + z2) 

from Mortimer, cited in Schnoor, 1996. pq 57 
for nvers, this will be different (see Schnoor) 

Ma t i i x A 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HgO 2 T 

C HqN 2 T 
C M e H q 2 T 
C HgD s e d 

C Hql l 1 s e d 
C MeHq 1 s e d 

A-x=b 

C HqO 1 T 
1 

-1,90E+fl8 

1,12E+08 
O.OOE+OO 

3,018 E+06 

O.OOOE+OO 
O.OOOE+00 
O.OOE+OO 

O.OOE+OO 
O.OOE+00 

C Hql l 1 T 
2 

4 ,54E*07 

-6.29 E+07 
9,50E-02 

0 OOOE+00 

1.408E+O7 
0 OOOE+00 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 1 T 
3 

2.39 E+06 

5,53 E-02 
-9.76E+06 
O.OOOE+00 

O.OOOE+00 
3,773E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 
4 

3,02 E+06 

O.OOE+00 
O.OOE+00 
-2,31 E+07 

1,99 E+07 
0 OOE+00 
2,12 E+05 

O.OOE+00 
O.OOE+00 

C Hgl l 2 T 
5 

O.OOE+00 

3,02 E+06 
0 OOE+00 
4,06 E+06 

-1,34 E+oe 
8,84E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 
6 

0 OOE+00 

0 OOE+00 
3.02 E+06 
2.43 E+0 5 

6,84 E-01 
-8,19 E+0 6 
0 OOE+00 

0 OOEfOO 
4,93E+06 

: HqO 1 se 
7 

0 OOE+00 

0 OOE+00 
0 OOE+00 
2,55 E+05 

0 OOE+00 
0 OOE+00 
-2,55E+05 

1,00 E+OO 
0 OOE+00 

:: Hql l 1 set 
8 

O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4,29E+03 
O.OOE+00 
O.OOE+00 

1,OOE+OO 
1,99E+O0 

C T sed 

C MeHq 1 s e d 
9 

0 OOE+00 

0 OOEtOO 
0 OOEtOO 
0 OOEtOO 

0 OOEtOO 
4.31 E+03 
0 OOEtOO 

I.OOE+OO 
-4,31 E+03 

Maliix 
b 

-3,99E-01 

-4,13E+01 
-9,97E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

1,83E+01 
0 OOE+00 

18.33535 g/m 3 

C HgO 1 T 

C Hqll 1 T 
C MeHq 1 T 
C HqO 2 T 

C Kqll 2 T 
C MeHq 2 T 
C KgO sed 

C Kqll 1 sed 
C MeHq 1 sed 

Solution 
Matrix 

1 561 E-05 

5 770E-05 
5 517E-06 
1.104E-04 

6 097E-04 
1.752E-05 
9 164E-05 

1.831E+01 
2 845E-02 

Inveited Matiix 

-9,25E-09 

-1,66E-08 
-1,2BE-15 

-1,569 E-09 

-1,979 E-09 
1,087 E-16 
-1,30E-09 

1,30E-09 
7.24E-13 

-6.71 E-09 

-2,80 E-08 
-4,85E-16 

-1,446 E-09 

-3,165E-09 
-6,871 E-16 
-1.20 E-09 

1,20 E-09 
-2,32 E-13 

-3,41 E-09 

-5,80 E-09 
-1,59 E-07 
-1.353E-09 

5,926E-09 
-1.840E-07 
-1,12 E-09 

2,10E-04 
-2,10E-04 

-1,39 E-09 

-2,81 E-09 
9,98E-15 
-4,51 E-08 

-7,00 E-09 
3,24E-14 
-3,74E-08 

3,74E-0e 
5,42E-11 

1.94E-10 

7,17F 
6.811-
1,4(11-

7,77F 
2.181-
1.16t 

10 
16 
119 

09 

\̂> 119 

l,17E-09 
1.95E-12 

-2,97E-09 

-4,49E-09 
-1,47E-07 
-2,50E-09 

1,66E-08 
-4,76E-07 
-2,08E-09 

5.43E-04 
-5,43E-04 

-1,38 E-09 

-2,79 E-09 
1,16E-12 
-4,51 E-08 

-6,87 E-09 
3,74E-12 
-3,9 6 E-06 

3,95E-06 
6,09E-09 

8,36 E-07 

3,08 E-06 
2,9 2 E-07 
6,02 E-06 

3,32 E-05 
9,45 E-07 
4,9 9 E-06 

9,98 E-01 
1,54E-03 

-2,77E-09 

-3,77E-09 
-1,47E-07 
-1,11 E-09 

2.43E-08 
-4,75E-07 
-9,19E-10 

7.74E-04 
-7,74E-04 

x=b/A 

1.56E-05 

5.77 E-05 
5.52 E-06 
0 00011 

0 00061 
1.75E-05 
9.16 E-05 

18 30681 
0.028446 

^d,y 

g H g ' 
g sed 

f~bulk 

Pp^,^l,i\-^.,A g sed 

cm sed 

~ g H g ' 

III' bulk 

3 
III 

111 bulk 
1 0 ' ™ 

m 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

f 2DO HqO w \ zooplar^ton partculale phase fracbon of HqO in water column. layer 1 
r zooHqM w 1 zooptankron partciilale phase fracbon of HgM n wafer cohimn, layer 1 
f ZDO MeHq w 1 zooplankton pariiculaie phase fracbon of MeHq in wafer colunn. layer t 
f ZDo HqO w 2 zooptankton parttculate phasefracbonof HqO in watercokmn. Iayer2 
f zoo Hqll w 2 zooptankton partculate phasefracbonof Hqtl r water column, layer 2 
f zoo MeHq w 2 zooplankton partculate phasefracbonof MeHq in watercokmn. Iayer2 

f phyto HqO w 1 phytopiankton particulate phase fraction of HqO r water column, layer 1 
f phyto Hall w 1 phyloplanklon particulate phase fraction of Hqll in water ct^umn, laver 1 
f phyto MeHq w 1 phytoplankton particulate phase fraction of MeHq r waier column, layer 1 
f phyto HqO w 2 phyloplanklon particulate phase fraction of HqO r water column, layer 2 
f phvto Hqll w 2 phytoplankton particulate phase fraction of Hqll in water column, lay^ 2 
f phyto MeHq w 2 phyloplanklon particulate phase fraction of MeHq in water column, layer 2 

f orq HqO w ^ orqanic particulate f ^ s e fraction of HqO FI water column, layer 1 
f orq Hqll w I orqanicparticulate [ ^ s e fraction of Hqll in watercolumn, layer 1 
f orq MeHq w 1 orqanic particulate phase fraction of MeHq in water column, layer 1 
f Ofq HqO w 2 orqanic particulate ptiase fractJon of HqO in water column, layer 2 
f Ofq Hqll w 2 orqanicparticulate ptiase ffaction of Hqll in walercolumn. layer 2 
f Ofq MeHq w 2 orqanic particulate ptiase fraction of MeHq in water column, layer 2 

000000% 
9 92923% 

39.61797% 
0.00000% 
0.00000% 
000000% 

0 00000% 
79 43383% 
39 61797% 
0.00000% 
0,00000% 
0.00000% 

0 00000% 
4 94622% 
2.46695% 
0,00000% 
53.83330% 
15,90229% 

f a q HqO sed 
f aq Hqll sed 
f aq MeHq sed 

f sed HqO sed 
f sed Hqll aed 
f_sed MeHq sed 

L T,HqD 
L_T,Hqll 
L T.MeHo 

Rale Comlanta 
kw v,HqO 
kw vHqII 
kw v,MeHq 
kw ond 1 
kw and 2 
kw red 1 
kw red 2 
kw meth 1 
kw meth 2 
kw demeth 1 
kw demeth 2 
kw photodeqrad 1 
kw photodeqrad 2 
kw mer 
kb ood 
kb red 
kb methy 
kb demeth 
kb mer 

aqueous phase fraction of HqO in sediments 
aqueous phase fraction of Hqtl in sediments 
aqueous phase fraction of MeHq in sediments 

particulate pfiase fraction of HqO in sediments 
particulate phase fraction of Hqll PI sediments 
particulate phase fraction of MeHg in sedments 

Total Load. HqO 
Total Load Hgll 
Total Load, MeHq 

waier column volatclizabon kiss rale constant, HqO 
water cohjmn volaUlization kiss fate constant, Hqll 
water cohjmn volatilization kiss rate constant, MeHg 
water coK^rin ojodation rate constani 
water column ojodation rate constani 
water column reduction rale constant, layer 2 
water column reduction rate constant, layer 2 
water column methylation rate constant, layer 1 
water column methylation rate constant, layer 2 
water column demelhylation rale constani, layer 1 
water column demelhylation rale conslant, layer 2 
water column photoreduction rale for layer 1 
water column photoreduction rale for layer 2 
water column met cleavaqe demelhylalion rale constani 
benthic OKidation rate constant 
benthic reduction rate constant 
benthic methylation rate constant 
benthic deme^lation rale conslant 
benthic rner cleavage demethylation rate constant 

flftr 

l l^r 

pBTtr 
partr 
psrtr 

(Mrjr 
W V 
V f 
V V 
pB iy 
(WW 
periT 
PBfW 
pervr 
pwyr 
pervr 
pervr 
peryr 
pervr 

100.00000% 
0.00132% 
0.01133% 

0.00000% 
99.99868% 
99,98867% 

3.99E-ai 
Z17E+01 
TJfSEVn 

3B63B 
DJ» 
D.65 

61D22 
625£0 
246,95 
^ a I M 
O M 
ILOO 
O in 
OJN 
I3JI3 
643 
0.00 
aoo 
0.00 
O.0O 
0.00 
0,00 

\ g P g 

g sed 

^balk 

Pp.rllM-") 

abiotic settlinq velocity 
bioiic setllinq velocity 
resuspension velocity 
pnvtoplankton modality rate 
mineralizaliDO rate 
burial rate 

pore wateJ* diffusive volume, HqO 
pore water diffiisive volume, Hgll 
pore water diffusive volume, MeHq 
pore water diffusion coefficient, HgO 
pore water diffusion coefficient, Hgll 
pore water diffusion coefTicient, MeHg 
Sedment Particle Density 
sediment poiosity 
sedment lavei,chai modnq tsnoli 
Vohme of Sedment 

Effective Partition Coefficients for each Hq species and laver 
K eff HqD 1 Effective K for HqO wi layer 1 
K eff Hqll 1 Effective Kfor HqO m layer 2 
K eff MeHa 1 Effective Kfor Hqll in layer 1 
K eff HqO 2 Effective Kfor Hqll in layer 2 
K eff Hqll 2 Effective Kfor l^eHq nlayer 1 
K eff MeHo 2 EftectivB Kfor MaHq n layer 2 

R sw 
R s* 
R sw 
E sw 
E sw 
E sw 
rtn s 
e set 
z s« 
V aed 

TSS 

HqO 
Hqll 
MeHq 
HqO 
Hqll 
MeHq 

TSS+2 

mA-r 
mA-r 
mAr 
per yr 
peryr 
m/yr 

i i i 3 ^ 
mSfyr 

lll2taBE 
iii2taac 
in2/iac 
qiani 

cin3/aTi3 

IIHlfL 
mgA. 

LAo 
Ukg 
LAfl 

4792.628412 
73 

0,003700005 
10.95 
0.01 

0 007620015 

2.t2Et06 
2.12E+05 
2,02E+06 
641E-1D 
641E-1D 
6,11E-10 
2.66E+0q 

D.83 1 ^ 
0.03 

1135143 

7.90 
DJ6 

0,(»E+00 
2,33E+{)6 
6,66EH)5 
D.DOE<-00 
2,67Et06 
3,37E*05 

^ir,, 

{Si ,Pi/, , + 5^,C; , 

Si^„-^S^ 

CL 

- su,.j:U.^ - SLCL.,) ( c j ^ ^ , - q ,_ , ) 

i + ^ ; . . « + S i , TSS 
4- pJ r^ 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Water Body Mercury Concentrations 
S y m b o l Par 

C HqO I Aq 
C Hqll i Aq 
C_MeHg_1_Aq 
C HqO 2 A q 
C Hqll 2 Aq 
C..MeHg_2_Aq 
C HqO pore 
C Hqll pore 
C_MeHg_pore 

C HqT 1 filtered 
C_HgT_2_fi l tered 
C HqT Sed filtered 

C_HgO_1_T 
C Hqll 1 T 
C MeHg 1 T 
C_HgO_2_T 
C Hgll 2 T 
C MeHg 2 T 
C_HgO_sed 
C Hgll 1 sed 
C MeHg 1 sed 

C HgO sed, wet 
C Hgll i sed, wet 
C M e H g l s e d , viret 

C HgT sed.wet 

C HgO_sed, dry weight 
C Hgll 1 sed, dry weiqfit 
C MeHg 1 sed, dryweight 

C HqT 1 
C HgT 2 
C_HgT_Sed, dryweight 

Layer 1 
Layer 2 
Sediments 

Q' 
Qin 
Qout 

V 1 

V 2 
z l 
z2 

f ag HgQ w 1 
f_ai l_Hgl l_w_1 
t ag MeHq w 1 
f aq HgO w 2 
Laq_Hg l l _w_2 
f aq MeHq w 2 

f_DOC_Hg0_w_1 
f DOC HQO W 2 
f DOC Hgl l w 1 
f_DOC_Hgl l_w_2 
f DOC MeHq w 
f DOC MeHq w 

Uni ts 
qfm3 
g/m3 
gfm3 
i|fm3 
i|fm3 
gfm3 
<|fm3 
nfmS 
gfm3 

Hfm3 
gfm3 

a lms 

gfm3 
nfm3 
i|fm3 
gfm3 
q l m 3 
q tm3 
g tm3 
g l m 3 
g f m 3 

gAl 
gAl 

g 'g 
sAl 

g'y 

gfii 

g'g 

nfm3 

i»fm3 

g'g 

Z 4 1 % 
0.16% 

in3/yr 
m3fifr 
i n 3 ^ 

(%Me MeHg_T/Hg_T) 

Bulh Exchange Flow 
Inflow 
Oytflnw 

Surface Area of the WaterBody 
Exchange rale 
Volume of Layei 1 Aw'z_1 

Volume of Layei 2 Aw'z 2 
deplh of f list water layer 
deplh of second water layer 

aqueoLis phase fraction of HqO in water column, layer 1 
aqueoLis phase fraction of Hqll in water column, layer 1 
agueoLis phase fraction of MeHg in water column, layer 1 
agueoLis phase fraction of HqO in water column, layer 2 
agueoLS phase fraction of Hgll in water column, layer 2 
agueolis phase fraction of MeHg m water column, layer 2 

DOC complexed fraction of HgO m water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hqll in water column, layer 2 
DOC complexed fraction of MeHg in water column, layer 2 

Value 

6.51 E-06 
1.24E-06 
4.27E-07 

4.49E-05 
951 E-05 
6.0SE-06 

4.49E-05 
1.1BE-04 

IfiOE-Oe 

BIBE^re 
1.5DE^14 

1£5E-04 

6.51 E-06 

2.41 E-05 
2.34E-06 
4.49E-05 

2.4BE-04 
7.2aE-06 
3.73E-05 

7.44E+00 
1.17E-02 

1.41E-li 
5^1E-06 
1.40E-0B 

5.B2E-06 

8.27E-11 

1.65E-05 
2.59E-OB 

3 L 3 0 E ^ 5 
3_0DE 1̂4 
1£5E^5 

%Hgll 

73.18% 
62.62% 
99.84% 

3.D17.619 

3.474.314 
3,474.314 
376,381 

2 
183,741 

37,838 

0 
0 

100 00000% 
0.38548% 

3.06930% 
100 00000% 
6.87038% 

14.10566% 

0.00000% 

4.27053% 
15.22372% 
0.00000% 

33.13706% 
69.96409% 

Cone, in ng/L: ugfg 

6.51 
1.24 
0 43 

44 90 
99.14 
6 08 

44.90 
118.10 

160 

8 18 
150.12 

164.59 

6 51 

2414 
2.34 

44 90 

247.81 
7 23 

37.27 

7,438,849.17 
11.683.27 

0 00 
5 81 
0 01 

5 82 

0.00 

16.51 
0.03 

32.99 
299.94 
16.54 

%HqO 

19.74% 
14.97% 
0 00% 

Q' = 
- ^ n - ^ i -

0 , 5 . ( z , + Z 3 ) 

0" Bu Ik excha nqe f low 113/71 

Eqiiations for Total Mercury Concentrations of given species (i.e., total HgO: sorbed -i- dissolved) 

y . - ^ = kH^+Q,f,.,A^^UrK\<,uA[H.r'K+H'- .̂.̂ ^^^^^^ 

" dt - = kH,n+Q,f..HA''^.J.]<,.AH..M 

V. . ^^ = L,̂ ,,,+Q,,,C,,,,,A^w^̂ < -̂y^<^A-Q^~r&-H^̂ ^ 

</C 
v.^Ai^ '̂̂ .^-yicH,,,4^.j.+H>'̂ ..,^y^-c'̂ ^^^^ i f , . - ^ + (v„+v,)./- . 4 

K'^-ii'-..,K]<,.A :yJ\<.Hs+\r3-l^^.^-K-l'''..,i-K-'\.-J:L,nA.-^\BP:i'^^^ KJ-r^^kA\)-f::Lu^ 

dCZeB 
K - ^ f f ^ = A ' '>^ .m-KWH,m+[-Q ' - ' ' ^^ , . , ^ -K- '^^ . , r -K- '^^p . . , . r^ -K--" .^^ 

fit 

• dt 
-[^^fJqHsH+V^ •/JiiHsO+''.-B'/6l.Hso)'A.J'^HgO + -k+v,)-r^^-A,-*^„.-^„ C+[^^r,.-fJ-C> + K 

J j-sed 

^*-^= I«x4ii+k. •/:i,W''+n. •/*".J A1-c;,;z+h.,.-^^^^^ - « . . • -kAv,)-f::Lu<-m.AkU-y. ^HjH+r%ejurt'ssJ'^W, 

d C " 

-=k/:iH.+(v^-/:i;!«^,+nB-/;^W)-'^l-ci^.+K.-*-''w]-cj; ^̂ Af: -f:l>„J-K„ 

Q' = 
iLt-yA.̂ -

0 , 5 . ( z 3 + r , ) 
E^ =Q.(^142-Z^^^ -365d/yr where Z is mean l o l ^ deplh (i.e , z1 4 z2) 

from Mortimer, ci led in SctwBor, 1996, pg 57. 

for rivers, Ihis will be different (see Schnoor) 

M a t r n i A 

C HgO 1 T 

C Hql l 1 T 
C M e t i g 1 T 
C HgO 2 T 

C Hq l l 2 T 
C MeHq 2 T 
C HgO s e d 

C Hq l l 1 s e d 
C MeHq 1 s e d 

C HqO 1 T 

1 
-1 ,90E*08 

1,12E+08 
O.OOE-tOO 

3,018 E+06 

O.OOOE+OO 
O.OOOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

C Hql l 1 T 

2 
4.54E+07 

-6,29E+07 
9,50 E-02 

O.OOOE+00 

1,408 E+07 
O.OOOE+00 
0 OOE+00 

O.OOE+00 
O.OOE+00 

C MeHg 1 T 

3 
2.39 E+06 

5,53 E-02 
-9,76E+06 
O.OOOE+00 

O.OOOE+00 
3,773E+06 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C HqO 2 T 

4 
3,02E+«6 

O.OOE+OO 
O.OOE+OO 
-2,31 E+07 

1,99E+07 
O.OOE+OO 
2,12E+«5 

O.OOE+OO 
O.OOE+OO 

C Hql l 2 T 

5 
O.OOE+00 

3.02 E+06 
O.OOE+00 
4,06 E+06 

-1.34E+0B 
8,84E-01 
0 OOE+00 

0 OOE+00 
0 OOE+00 

C MeHq 2 T 

6 
O.OOE+00 

O.OOE+OO 
3,02E+06 
2,43E+05 

8.84E-01 
-8,19E+06 
O.OOE+OO 

O.OOE+00 
4,93E+06 

: HqO 1 sei 

7 
O.OOE+00 

O.OOE+OO 
O.OOE+OO 
2,55E+05 

O.OOE+OO 
O.OOE+OO 
-2,55E+05 

1,OOE+00 
O.OOE+00 

C Hql l 1 s e d 

8 
O.OOE+00 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4,29E+03 
O.OOE+OO 
O.OOE+00 

1,OOE+OO 
1,99E+00 

C MeHq 1 s e d 

9 
0 OOE+00 

0 OOE+00 
0 OOE+00 
0 OOE+00 

0 OOE+00 
4,31 E+03 
0 OOE+00 

1,00 E+OO 
-4.31 E+03 

Matiix 

b 
-3.99 E-01 

-4,13E+01 
-9.97 E-01 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

7,45E+00 
O.OOE+00 

C HgO 1 T 

C Hql l 1 T 
C MeHq 1 T 
C HqO 2 T 

C HgU 2 T 
C MeHq 2 T 
C HqO sed 

C Hql l 1 sed 
C MeHq 1 s e d 

So lu t i on 

6.510E-06 

2 414E-05 
2.336E-06 
4.490E-05 

2 473E-04 
7 226E-06 
3 727E-05 

7 439E+00 
1 163E-02 

Inveited Mati ix 

-9,25E-09 

-1,66E-0e 
-1,2eE-16 

-1,569 E-09 

-1.979 E-09 
1,087 E-16 
-1,30E-09 

1,30E-09 
7,24E-13 

-6,71 E-09 

-2,80 E-08 
-4,e5E-16 
-1.446E-09 

-3.165E-09 
-6.871 E-16 
-1,20 E-09 

1,20 E-09 
-2,32 E-13 

-3,41 E-09 

-5,80E-09 
-1,59E-07 

-1,353E-09 

5,926E-09 
-1,840 E-07 
-1,12E-09 

2,10E-04 
-2,10E-04 

-1.39 E-09 

-2.81 E-09 
9,98 E-15 
-4.51 E-08 

-7.00 E-09 
3,24E-14 
-3,74E-08 

3,74E-08 
5,42 E-11 

-1.94E-10 

-7.17E 
-6.81 E 
-1.40E 

-7.77E 
-2.1 BE 
-1.16E 

10 
16 
119 

09 
1,^ 
119 

1,17E-09 
-1.95E-12 

-2.97E-09 

-4.49 E-09 
-1.47E-07 
-2.50 E-09 

1,66 E-08 
-4,76E-07 
-2,08 E-09 

5,43 E-04 
-5.43E-04 

-1,38 E-09 

-2.79 E-09 
1,16E-12 
-4.51 E-08 

-6.87E-09 
3,74E-12 
-3,96E-06 

3,95 E-06 
6,09 E-09 

8,36 E-07 

3,08 E-06 
2,92 E-07 
6,02 E-06 

3,32 E-05 
9,45 E-07 
4,99 E-06 

9,98E-01 
1.54E-03 

-2,77E-09 

-3,77E-09 
-1,47E-07 
-1,11 E-09 

2,43E-08 
-4,75E-07 
-9,19E-10 

7,74E-04 
-7,74E-04 

JFb/A 

6 51 E-06 

2 41 E-05 
2.34 E-06 
4 49E-05 

0 000248 
7 23E-06 
3 73E-05 

7.438349 
0 011683 

Ta rge tC s ed .we t 7.450569701 q/q 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

a b i o H g O w J 
abio Hgl i w 1 
abio MeHq w 1 
abio_HgO_w_2 
abio Hglt w 2 
abio MeHq w 2 

zoo HgO w 1 
zoo Hgll w 1 
zon_MeHg_w_1 
zoo HgO w 2 
zoo Hgll w 2 

.zon_MeHg_w_2 

phyto HgO w 1 
phyto Hgl I w l 
phyto MeHq w 1 
phyto HgO w 2 
phyto Hgll w_2 
phyto MeHq w 2 

o r g H g O w l 
o ig Hgl l w 1 
o ig MeHg w 1 
oig_HgO_w_2 
Qig Hgl l w 2 
o ig MeHg w 2 

ag HgO sed 
:_aq_Hgll_sed 

ag MeHg sed 

•_sed_HgO_sed 
sed Hgl l sed 
sed MeHg sed 

L T.HgO 
L T.Hgll 
L_T,MeHg 

Rate Cons tan ts 
kw_v,HgO 

kw v,Hgll 
kw v,MeHg 
kw_oxid_1 

kw oxid 2 
kw led 1 
k w i e d 2 

kw metf> 1 
kw metf i 2 
kw _demefh_1 

kw demeth 2 
kw [ ^ t o d e g i a d 1 
k w _ j ^ t o d e g i a d _ 2 

kw m e i 
kb oxid 
kb_ied 

kb methy 
kb demeth 
kb mer 

abiotic particulate phase fraction of HgO in wa le i column, layei 1 
abiotic particulate pftase fraction of Hgl l in water column, layer 1 
abiotic particulate pftase fraction of MeHg in water column, layei 1 
abiotic par tculate pfiase fraction of HgO in water column, layer 2 

Mio t i c particulate pftase fraction of Hqll in water column, layer 2 
Mio t i c particulate pftase fraction of MeHg in water column, layer 2 

zooplanklon paiticulate pha 
zooplanklon paiticulate pha 
zooplankton paiticulate pha 
zooplanktcHt pai tku late pha 
zooplanktiHt pa i lku la te pha 
zooplankton pai1k:ulale pha 

? f iact ion of HgO in wate i cokjmn. layei 1 
? f iact ion of Hgll in wate i column, layei 1 
? f iact ion of MeHg in w a t e i cokjmn. layei 1 
? f i a c t n n of HgO in w a t e i cokjmn. layei 2 
? f i a c t n n of Hgll r t wa te i column, layei 2 
? f iactk in of MeHg in w a t e i cokjmn. layei 2 

[^ytoplankton partculate pftase fraction of HgO in water column, layer 1 
phytopiankton partculate pftase fraction of Hgll in water column, layer 1 
phytoplankton particulate pftase f iaction of MeHq in water column, layei 1 
phytoplankton paiticulate pftase f iaction of HgO in water column, layei 2 
phytoplankton pait iculate pftase f iaction of Hgl l m water column, layer 2 
phytoplankton particulate pftase fraction of MeHq in water column, layer 2 

organic partculate pftase fraction of HgO in water column, layer 1 
organic paiCculate pftase fraction of Hgll in water column, layer 1 
organic paiCculate pftase fraction of MeHg in water column, layer 1 
organic pait iculate pftase fraction of HgO in water column, layer 2 
organic particulate pftase fraction of Hgll in water column, layer 2 
organic particulate pftase fraction of MeHg in water column, layer 2 

agueous phase fraction ot HgO in sediments 
agueous phase fraction ot Hgll in sediments 
agueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 
particulate phase fraction of MeHg in sediments 

Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

water column volatilizatkin loss rate cc 
water column volatilizatkin loss rate cc 
water column volatilizatkin loss rate cc 
water column oxidation rate constant 
water column oxidation rate constant 
water column reduction rate constant, 
water column reduction rate constant, 
water column methylation rate constar 
water column methylation rate constar 
water column demethylatkin rate cons 
water column d^nethyjatktn rate cons 
water column photored uctkin rate for I 
water column photored uctkin rate for I 
water column mer cleavage demethyl 
b e n ^ i c oxkfation rate constant 
b e n ^ i c reductkin rate constant 
b e n ^ i c methylation rate constant 
bentfiic demethylation rate constant 
bentfiic mer cleayage demethylation r 

flfyr 

g ' y f 

p e r y i 
pe ry r 
pe ry r 
p e i y i 
p e i y i 
p e i y r 
p e i y i 
p e i y r 
p e i y r 
p e i y r 
p e i y i 
p e i y i 
p e i y i 
pe ry r 
p e r v r 
p e r v r 
p e r v r 
pe ry r 
p e i y i 

0 .00000% 
0 .53471% 
0.00410% 
0.00000% 
6 1 5 8 7 6 % 
0.02796% 

0.00000% 
9.92923% 
39.61797% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
79.43383% 
39.61797% 
0.00000% 
0.00000% 
0.00000% 

0.00000% 
4.94622% 
2.46695% 
0.00000% 
53.83330% 
15.90229% 

100 00000% 
0.00132% 
0.01133% 

0.00000% 

99.99863% 

3.99E-01 
Z 1 7 E + 0 1 
7 .43E-0 i 

388.36 
0,0D 
0.65 

6 1 D J S 
525.60 
246.95 
107.40 
a.0[) 

a.0[) 
a.0[) 

OJID 
13.03 
6-43 
O.Of) 
O.Of) 
O.Of) 
O.OD 
O.OD 
O.OD 

' gHgA 
gsed 

fbiAli 

Ppa,n,A^ - ^:^) g sed 
cm' sed 

~ g H g ' 
Itl' bulk 

m' 
III' bulk 

1 0 ' £ ^ 
m 

yv HQO 

/ i Hgll 
Ar_MeHg 
;- HgO 
N Hgll 
« MeHg 

e_sed 

z s e d 

V sed 

TSS_1 

TSS+2 

abiotic settling velocily 
tNolic selUhq velocilv 
resuspensicxt vektcitv 
f^tytoplanklon mortality rale 
mineralization rate 
burial rale 

pore water diffusive volume, HqO 
pore water diffusive volume, Hgl l 
pore water diffusive volume, MeHg 
pore water dif fusiwi coefficienl,HgO 
pore water diffusion coefficient, HgJI 
pore water diffusion coefficient, MeHg 
Sediment Parlicle Densily 
sediment porositv 
sediment laver,char mixing length 
V o l u m e o f S e d i m e n l A w ' z sed 

m ^ 
m/yr 
m/yr 

p e r v r 
p e r v r 
m/yr 

ra3Jyi 
m3 /y i 
m3(yr 

m2(sec 

m2/sec 
m2/sec 
g(cm3 

[ i n3 /cm3 

m3 

mgA. 

mglL 

4792.628412 

73 
0.003700005 

10.95 
0.01 

0.007620015 

2.12E+05 
Z 1 2 E + 0 5 
Z 0 2 E + 0 5 
6.41E-1D 
6.41 E-10 
6 1 1 E - 1 0 

2.65 

0.03 

11351.43 

75D 
Q£6 

Effective Partition Coefficients for eacf i Hg species and layer 
K eff HgO 1 
K_eff Hgl I I 
K eff MeHg I 
K eff HgO 2 
K eff_Hgll_2 
K eff MeHg 2 

Effective K for HgO in layer 1 
Effective K for Hgll in layer 1 
Effective K tor MeHg in layer 1 
Effective K for HgO in iayer 2 

Effective K f o i Hgll in layei 2 
Effective K f o i MeHg in layei 2 

l A g 
l A g 
U b r 

U k a 

D.DOE+00 
Z 3 3 E + 0 e 
5.66E+1B 
D.DOE+DO 
Z 6 7 E + D 6 
3.37E+05 

*^4.I 

te „CX- + 5 i , C ^ 

sL,+sir 

CL 

+ Sp^sJ-philni + S „ „ C ^ 

,+si,^^+sL 

+ Cioc, 

„•) 

TSS 
'"fliia/vd.' 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Mercury Loading to Water Body 

^ T , i ~ ^ D e p , i "*" ^ R I , i ^ R W , i ~ ^ ^ R R , i ~^ ^ R U J ~^ ^ R J ~ ^ ^ E J ~ ^ ^ L H f f J 

Symbol 
L T,HgO 
L T,Hgll 
L T,IVIeHg 

Parameter 
Total Load, HgO 
Total Load, Hgll 
Total Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 

21.72 
0.74 

Direct Depos i t ion Load 
Symbol Parameter 
L_Dep,HgO Deposition Loading, HgO 
L_Dep,Hgll Deposition Loading, Hgll 
L_Dep,MeHg Deposition Loading, MeHg 

L Dep.i 1̂  dry.i A...J«^-
Equation 
Flux*Area 
Flux*Area 
Flux*Area 

Units 
g/yr 
g/yr 
g/yr 

Value 
O.OOE+00 

7.32 
0.116465672 

Net Flux, HgO 
Net Flux, Hgll 
Net Flux, MeHg 

D_wet+D_dry 
D_wet+D_dry 
D_wet+D_dry 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

0 
19.34 

0.3078 

h i and Dry Depos i t i on 
D_dry,HgG Dry Deposition Flux, HgO 
D_dry,Hgll Dry Deposition Flux, Hgll 
D_dry,MeHg Dry Deposition Flux, MeHg 

D_wet,HgO 
D_wet,Hgll 
D_wet,MeHg 

C_Precip,HgO 
C_Precip,Hgll 

Wet Deposition Flux, HgO 
Wet Deposition Flux, Hgll 
Wet Deposition Flux, MeHg 

Cone in Precip, HgO 
Cone in Precip, Hgll 

C_Precip, MeHg Cone in Precip, MeHg 

D_ = C • P 
p r e a p . : 

Average Annual Precipitation Rate 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m2-yr 
ug/m2-yr 
ug/m2-yr 

ug/m3 
ug/m3 
ug/m3 

cm/yr 

n 

^^H^^l 0.15 

^ ^ i ^ ^ 
9.34 

0.1578 

0 

0.15 

, User 
1 User 

User 

1 User 
User 
User 

g 
1.5% wet 

Tab: Hg Loading Page 1 of 3 
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Imperv ious Surface Runof f Load 
Symbol Parameter 
L_RI,HgO Impervious Runoff, HgO 
L_RI,Hgll Impervious Runoff, Hgll 
L_RI,MeHg Impervious Runoff, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

L,,<=\P,r,<+D„.,)'A.,'Rl.< 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.26 
0.00 

Wet land Runof f Load 
Symbol Parameter 
L_RW,HgO Wetland Runoff, HgO 
L_RW,Hgll Wetland Runoff, Hgll 
L_RW,MeHg Wetland Runoff, MeHg 

^RW,i ~ \ y d r v j '^ ^wet,i • ^ c w • ^W.i 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
1.33 
0.52 

Ripar ian Runof f Load 
Symbol Parameter 
L_RR,HgO Riparian Runoff, HgO 
L_RR,Hgll Riparian Runoff, Hgll 
L_RR,MeHg Riparian Runoff, MeHg 

^RR,i ~ V^dry.i "*~ ^we t . 

Equation Units 
g/yr 
g/yr 
g/yr 

^ C R • R r 

Value 
0.00 
0.33 
0.05 

Upland Runof f Load ^ ^ ^ ^ ^ ^ 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

L,u., = \D dry.i D welA • A.U • Ru.t 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0.00 
0.39 
0.01 

Contaminated Soi ls Runof f Load 
Symbol Parameter 
L_RU,HgO Impervious Runoff, HgO 
L_RU,Hgll Impervious Runoff, Hgll 
L_RU,MeHg Impervious Runoff, MeHg 

-^CWJ ~ ^ R O , i • ^ 

Equation 
c .c c 

Units 
g/yr 
g/yr 
g/yr 

Value 
0.00 
11.40 
0.04 

Tab: Hg Loading Page 2 of 3 
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RGO Report 
Operable Unit 2, Mcintosh, Alabama 

Perv ious Surface Runof f Load 
Symbol Parameter 
L_R,HgO Pervious Runoff, HgO 
L_R,Hgll Pervious Runoff, Hgll 
L_R,MeHg Pervious Runoff, MeHg 

So i l Eros ion L o a d 
Symbol Parameter 
L_E,HgO Erosion load, HgO 
L_E,Hgll Erosion load, Hgll 
L_E,MeHg Erosion load, MeHg 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

^ R J ^RW. + L 
Equation 

RR, 
UriltF 
g/yr 
g/yr 
g/yr 

"*" ^ R U J "*" ^CW.i 

Value 
0.00 
13.47 
0.62 

X E J = ks e , / K„ • c 
Equation Units 

g/yr 
g/yr 
g/yr 

Value 
0 
0 
0 

Gaseous Di f fus ion Load (Volat i l izat ion) 
Symbol Parameter 
L_Diff,HgO Gaseous Diffusion Load, HgO 
L_Diff,Hgll Gaseous Diffusion Load, Hgll 
L_Diff,MeHg Gaseous Diffusion Load, MeHg 

Equation Units 
g/yr 
g/yr 
g/yr 

Value 
0.40 
0.67 
0.00 

Tab: Hg Loading Page 3 of 3 



RGO Report 
Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Gaseous Diffusion Loading 
Symbol Parameter 
L DiIT,HgO Gaseous Diffusion Loaflmq, HgO 
L_Diff,Hgll Gaseous Diffusion Loaflmq, Hgll 
L_DiIT,fu1eHq Gaseous Diffusion Loaflmq, MeHq 

C a,HgO 
C a,Hgll 
C a,MeHq 

Symbol 
K v,HqO,T 
K v,Hqll,T 
K v,MeHg,T 
Tdeta 
H.HqQ 
H.Hgll 
H.MeHg 
R 
T 
Aw 

Gaseous Conceniration of HqO 
Gaseous Concentratior of Hqll 
Gaseous Concentration of MeHg 

Parameter 
overall transfer rate, HgO, adj for T 
overall transfer rate, Hgll, ad| forT 
overall transfer rate, MeHq, aflj foi T 
T cotrection factor 
Heniv's Law Constant, HqO 
Henfy's Law Constant, Hqll 
Henry's Law Constant, MeHq 
Universal Gas Constant 
water tiofly temperature 
Surface area of the watertxxlv 

Overall transfer rate, K_v,i 
Symbol Parameter 
K_v,HqO overall transfer rate, HgO 
K_v,Hqll overall transfer rate, Hgll 
K v,MeHg overall transfer rate, MeHq 
K_L,HqO liquid ptiase transfer coefficient,HqO 
K_L,Hgil liquid pdase transfer coefficient, Hql I 
K L,MeHq liquid pdase tradsfer coefficient,MeHg 
K G . HgO qas pdase tradsfer coefficient, HqO 
K G . Hqll qas pdase tradsfer coefficient, Hqll 
K G. MeHq qas pdase tradsfer coefficient, MeHg 

Equation 

Equation 

Units 
g"/r 
•Vyf 
g'yf 

ug/di3 
ug/di3 
ug/di3 

Units 
di/yr 
di/yr 
m/yr 

_ atm-mS/mole 
atm-mS/mole 
atm-m3/niole 

atm-m3/niole-K 
Kelvin 

Value 
3 99E-01 
6.73 E-01 
6.15E-04 

1.60E-03 
3.00 E-06 
3.00 E-09 

Value 
1.89E+02 
1 69E-Q2 
1.03E-I-Q1 

1026 
7 10E-03 
7 10E-10 
4 70E-07 
8.21 E-05 

302.54 

m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 
m/yr 

1.89E+02 
1 70 E-02 
1.03E-1-01 
1.89E+02 
1.89E+02 
1.83E+02 
5.94E+05 
5.94E+05 
5.75E+05 

^Dif . i = K„ 

f ^ 

•A„» 
c„,. 10-* 

H, 
[ RT ) 

Mason, R.P., W.F. Fitzgerald, F.M M Morel. 1994. The tiiogeochemical cycling of elemenlal mercuiy: Antliropogenic Influences Geocdimica et Cosmocdiniica AcL 58(151: 3191-191 £ 
states tdat the atmosphere das an average concentration of 1 6 ng/m3 = 0.0016 ug/m3 
and that 98% of this ts HgO 

Liquid transfer coefficient, K_L,i 
Symbol 
K_L,HgO 
K L,Hqll 
K_L,MeHg 
Sc_w,HqO 
Sc w,Hqll 
Sc_w,MeHg 
Tw 
|1W 

Parameter 
liquid pdase tradsfer coefficient,HqO 
liquid pdase tradsfer coefficient,Hqil 
liquid pdase tradsfer coefficient,MeHg 
SWimidt numtier for water, HqO 
Schmidt numtier for water, Hqll 
Schmidt numtier for water, MeHg 
Temperature of reference water (T=20) 
viscosity of water 

Equation 
m/yr 
m/yr 
m/yr 

-
_ 
-

1.89E->02 
1.89E-^02 
1.83E-f02 
2.98E-^03 
2.98E-t03 
3.12E-f03 

Calculated for T = 20 C (293.15 K) 

Sc..., = k'> 

Pw-D^,, 

(«.) = 
998.333 4-8.155(7;,-20)-l-0.00585(r^-20f 
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Operable Unit 2, Mcintosh, Alabama 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6. 2012 

Gas transfer coefficient, K_G, 
Symbol 
K G, HqO 
K G, HqO 
K G, MeHg 
Sc a,HqD 
Sc a.Hqll 
Sca.MeHg 

Parameter 
qas phase transfer coefflcjent, HgO 
gas phase tiansfer coeffldent, Hgll 
gas phase transter coefflcient, MeHg 
ScumiOt number for air. HqO 
Sclimidt numtier for air. Hgll 
Scnmidt numtier for air. MeHg 

Parameters useO tn calculafions of transter coefhaents 
u 
Cfl 
W 
pa 
pw 
k 

va 
Ta 

Sdear velocity 
flrag coefli cient 
wind velocity, 10 m above waier surface 
flensity of air 
flensity of water 
von Karman's codstant 
VISCOUS sublayer tdickdess 
flynamic viscosity of air 
air temperature 

Equaoan 

u=sgrt(Ca)'W 

Units 
m/yr 
m/yr 
m/yr 

_ 
-
-

m/s 

m/s 
g/cm3 
g/cm3 

cm2/sec 
C 

Value 
5.94E-I-05 
5 94E+€5 
5.75EH)5 
2.71EH)0 
2.71E+«) 
2.84E+a) 

0.19B997 
0.0011 

6 
1 20 E-03 
0.99824 

0.4 
4 

0.14991 
19.9 

Calculated tor T = 20 C (293.15 K) 

D. . 

flensity 1,204 Kg/mS at20 C |if we want Io cdange wilh T, well need foimulal 

V, =(1,32 + 0.009.r.ji lO-' 

Tab: Gas Diff Loading Page 2 of 2 
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Divalent Mercury Speciation 
Predominant Mercury Species Present 

Hg^^ 
HgCl2 

Hg{0H)2 

Hg(S04)2 
HgS 

cr 
S04^" 

ŝ -
OH" 

pH 

logK 
~ 

13.2 
21.8 
1.34 
-53 

Moles/L 
Moles/L 

Moles/L 
Moles/L 

~ 

Concentrations 

cr 
S04 -̂

8 -̂

mg/L 
mg/L 

mg/L 

Molecular Weights 

CJ-
S04^" 

ŝ -

amu 
amu 

amu 

layer 1 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 1 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 1 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32,06 

alphas 
layer 2 

7.94E-09 
9.02E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

layer 2 
8.46E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

layer 2 

0.3 
5.0E-03 

1. OE-09 

35,45 
96.056 

32,06 

Sediment 
7.94E-09 
9.02 E-06 
I.OOE+OO 
9.05E-15 
2.48E-75 

Sediment 
8.46 E-06 
5.21 E-08 

3.12E-14 
1.41 E-07 

7.15 

Sediment 

0,3 
5.0E-03 

1,OE-09 

35,45 
96.056 

32.06 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

[^^^1 = «oC,..^.. 

1 
^ 0 -

1 + ^HgCI cr 
« ! =KHgCl[<^n^O 

^ 2 ~ ^Hg{OH\ 

I 

OH- ' ^ ^ H g s q so]-' + ^ H s S s'-] 

OH-
2 

^ 3 ^ ^ I^SO^b^^4 F o 

^ 4 ~ - ^ I ^ S s'-_ y,Q 

Assumption 
C\- = Total Chloride 
SO.^" = Total Sulfate 

S -̂ = Total Sulfide 

Tab: Speciation Page 1 ofl 
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Equilibrium Partitioning 
Symbol 
f_aq_HgO_w_1 
f_aq_HgO_w_2 
f_aq_Hgll_w_1 
f_aq_Hgii_w_2 
f_aq_Me Hg_w_1 
f_aq_MeHg_w_2 

f_DOC_HgO_w_1 
f_DOC_HgO_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
f_D0C_MeHg_w_1 
f_D0C_MeHg_w_2 

f_a bio_HgO_w_1 
f_abio_l-lgO_w_2 
f_abio_Hgll_w_l 
f_abio_Hgll_w_2 
f_a bio_MeHg_w_1 
f_a bio_MeHg_w_2 

f_zoo_HgO_w_1 
f_zoo_HgO_w_2 
f_zoo_Hgll_w_1 
f_zoo_Hgll_w_2 
f_zoo_Me Hg_w_1 
f_zoo_Me Hg_w_2 

f_phyto_HgO_w_1 
f_phyto_HgO_w_2 
f_phyto_Hg I l_w_1 
f_phyto_Hgll_w_2 
f_phyto_Me Hg_w_1 
f_phyto_MeHg_w_2 

f_org_HgO_w_1 
f_org_HgO_w_2 
f_org_Hgll_w_1 
f_org_Hgll_w_2 
f_org_Me Hg_w_1 
f_org_Me Hg_w_2 

f_aq_HgO_sed 
f_aq_Hgll_sed 
f_aq_MeHg_sed 

f_sed_HgO_sed 
f_sed_Hgll_sed 
f_sed_MeHg_sed 

Sbio_phyto,1 
Sbio_zoo, 1 
Sbio_phyto,2 
Sbio_zoo,2 

Sabio_1 
Sabio_2 
Sbio_dead,1 
Sbio_dead,2 
S_abio, sed 
S_bio_dead,sed 

D0C_1 
DOC 2 

Parameter 
aqueous phase fraction of HgO in water column, layer 1 
aqueous phase fraction of HgO in water column, layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 

aqueous phase fraction of MeHg in water column, layer 1 
aqueous phase fraction of MeHg in water column, layer 2 

DOC complexed fraction of HgO in water column, layer 1 
DOC complexed fraction of HgO in water column, layer 2 
DOC complexed fraction of Hgll in wafer column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 

DOC complexed fraction of MeHg in water column, layer 1 
DOC complexed fraction of MeHg in water column, layer 2 

abiotic particulate phase fraction of HgO in water column, layer 1 
abiotic particulate phase fraction of HgO in water column, layer 2 
abiotic particulate phase fraction of Hgll in water column, layer 1 
abiotic particulate phase fraction of Hgll in water column, layer 2 

abiotic particulate phase fraction of MeHg in water column, layer 1 
abiotic particulate phase fraction of MeHg in water column, layer 2 

zooplankton particulate phase fraction of HgO in water column, layer 1 
zooplankton particulate phase fraction of HgO in water column, iayer 2 
zooplankton particulate phase fraction of Hgll in water column, layer 1 
zooplankton particulate phase fraction of Hgll in water column, layer 2 

zooplankton particulate phase fraction of MeHg in water column, layer 1 
zooplankton particulate phase fraction of MeHg in water column, layer 2 

phytoplankton particulate phase fraction of HgO in water column, layer 1 
phytoplankton particulate phase fraction of HgO in water column, layer 2 
phytoplankton particulate phase fraction of Hgll in water column, layer 1 
phytoplankton particulate phase fraction of Hgll in water column, layer 2 

phytoplankton particulate phase fraction of MeHg in water column, layer 1 
phytoplankton particulate phase fraction of MeHg in water column, layer 2 

organic particulate phase fraction of HgO in water column, layer 1 
organic particulate phase fraction of HgO in water column, layer 2 
organic particulate phase fraction of Hgll in water column, layer 1 
organic particulate phase fraction of Hgll in water column, layer 2 

organic particulate phase fraction of MeHg in water coiumn, layer 1 
organic particulate phase fraction of MeHg in water coiumn, layer 2 

aqueous phase fraction of HgO in sediments 
aqueous phase fraction of Hgll in sediments 

aqueous phase fraction of MeHg in sediments 

particulate phase fraction of HgO in sediments 
particulate phase fraction of Hgll in sediments 

particulate phase fraction of MeHg in sediments 

Concentration of Phytoplankton, Layer 1 
Concentration of Zooplankton, Layer 1 

Concentration of Phytoplankton, Layer 2 
Concentration of Zooplankton, Layer 2 

Concentration of suspended inorganic particles, Layer 1 
Concentration of suspended inorganic particles. Layer 2 

Concentration of non-living (dead) particles, Layer 1 
Concentration of non-living (dead) particles, Layer 2 

Concentration of inorganic particles in sediment 
Concentration of non-living (dead) particles in sediment 

Dissolved Organic Carbon Concentration in Layer 1 
Dissolved Organic Carbon Concentration in Layer 2 

Equation 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Units 

g/m3 
g/m3 
g/m3 
g/m3 

g/m 3 
g/m3 
g/m3 
g/m3 
g/m 3 
g/m 3 

g/m 3 
g/m3 

Value 
100,00000% 
100,00000% 

0,88548% 
6,87088% 
3,06930% 

14,10566% 

0,00000% 
0,00000% 
4,27053% 

33,13706% 
15,22372% 
69,96409% 

0,00000% 
0,00000% 
0,53471% 
6,15876% 
0,00410% 
0,02796% 

0,00000% 
0,00000% 
9,92923% 
0,00000% 

39,61797% 
0,00000% 

0,00000% 
0,00000% 

79,43383% 
0,00000% 

39,61797% 
0,00000% 

0,00000% 
0,00000% 
4,94622% 

53,83330% 
2,46695% 

15,90229% 

100,00000% 
0,00132% 
0,01133% 

0,00000% 
99,99868% 
99,98867% 

5 from 'Solids Balance' 
2.5 

0 
0 

0.08 
0.12 
0.31 
0.44 

52,833.08 
2,743,46 

16 
16 

J aa.i 1^,1 

I T I U Y^ai^i^ "^abio ~^bio_zoai "^biazoo^ ^biophytd '^biaphylo^ ^biodeadi ^l>ia,dead~ ̂ D O g ^L 

Jabigi 
Km'^abio '^^ 

1 -1-1 (T^IiT''^ ^ 4-¥"^ ^ -i-V"^ ^ 4- JT"̂  ^ 4-ir V 
i T i U \JS.^j,i^ ' '^abto"^^bio_zoqi ' '^biqzoo'^ ^bio_phytd ' '^biqphyto'^ ^ b i o j e a d i ' '^biqdead'^ ̂ DOQ ' "^DOQ 

~ ^abia '^^abio '^^ 'JaqJ 

JDOQ 
^DOQ' '^DOC' ' -^ 

14-1 (T îV"^ ? -i-^"^ ^ -I- ¥'"^ ? -I- V^ ^ -\- ¥ ^ 
i T i U Y^abi^' '^abio"^^bio_zoqi' '^biQzoo'^ ^bio_pl>yld' '^biqphyto'^ ^bio_deadi' '̂ biQdead'̂  ^ D O Q ' '̂ DO 

^DOQ ' ' - ' D O C ' ^ ^ ' Jaq.i 

J z o o , / z o o , / zoo J a q d 

- 6 r w J 

J p h v t o j v h v t o j phvto J a a J phyto J p h y t 

J org J org J o rg J a q J 

/
•sed 
aqJ 

e sed 

-sed cised -i A - 6 . Ty'sed I sed 
^ s e d ' ^ ^ a b i o , i ' "^abioj ' ^ ^ "*"-'^ZJ/O dendj ' ^ b i o dead,i ' ^ ^ 

/

\sed 1 r sed 

sed J J a q J 

Tab: Equilibrium Partitioning Page 1 of 2 
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Symbol 
K_aq_abio_HgO 
K_aq_abio_Hgll 
K_aq_abio_MeHg 
K_aq_phyto_HgO 
K_aq_phyto_Hgll 
K_aq_phyto_Me Hg 
K_aq_zoo_HgO 
K_aq_zoo_Hgll 
K_aq_zoo_Me Hg 
l^_aq_o''g_HgO 
K_aq_org_Hgll 
K_aq_org_MeHg 
K_DOC_HgO 
K_D0C_Hgll 
K_DOC_MeHg 

Parameter 
partition coefficient for HgO to abiotic solids 
partition coefficient for Hgll to abiotic solids 

partition coefficient for MeHg to abiotic solids 
partition coefficient for HgO to phytoplankton 
partition coefficient for Hgll to phytoplankton 

partition coefficient for MeHg to phytoplankton 
partition coefficient for HgO to zooplankton 
partition coefficient for Hgll to zooplankton 

partition coefficient for MeHg to zooplankton 
partition coefficient for HgO to dead biomass 
partition coefficient for Hgll to dead biomass 

partition coefficient for MeHg to dead biomass 
partition coefficient for HgO to DOC 
partition coefficient for Hgll to DOC 

partition coefficient for MeHg to DOC 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

J nits 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 
L/kg 

Value 
0 

7,182,936 
15,887 

0 
17,941,378 
2,581,565 

0 
4,485,345 
5,163,130 

0 
17,941,378 
2,581,565 

0 
301,427 
310,000 

assumed to be 0,25* phytoplankton 
assumed to be 2 ' phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 
assumed the same as phytoplankton 

K_B_HgO 
K_B_Hgll 
K_B_MeHg 

e B 

partition coefficient for HgO to benthic solids 
partition coefficient for Hgll to benthic solids 

partition coefficient for MeHg to benthic solids 

sediment porosity 

L/kg 
L/kg 
L/kg 

0 
260,558 

4,557 

L/L 0,83 

Tab: Equilibrium Partitioning Page 2 of 2 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Solids Balance 

Sbio_phyto,1 
Sbio_zoo,1 
Sbio_phylo,2 
Sbio_zoo,2 

SabJo_1 
SabJo_2 
Sbiodead.l 
Sbio_dead,2 
Sabio, sed 
Sbiodead.sed 
S_sed,ioial 

Parameters for Solids 
Symbol 
A w 
A_c 
Q_in 
Q_oul 
Sabioin 
Sbioj>hy!o,in 
Sbio_zoo,in 
Sbio_phylo,1 
Sbio,zoo,1 
Sbio_phylo,2 
Sbio,zoo,2 
r hos 
e_sed 
d_s 
v s A 
v_sB 
v r s a b i o 
v r s b i o d e a d 
k_mort_1 
l<_mort_2 
v s A 
v_sB 
v r s 
kmort 
dsed 
vm in 
A= 
LSE 
zl 
z2 
E12 
A12 
Q' 
Vw_1 
Vw_2 
LSB 
v_b 
Ttieta sed 

g/m3 
5 

2-5 
0 
0 

8 41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 
5.56E+04 g/m3 

Balance 
Parameter Units 
Surface Area of Waier Body m2 
Surface Area of Catctiment m2 
Water Inflow m3/yr 
Water Outflow m3/yr 
Abiotic solids in water inflow g/m3 
Phytoplankton biotic solids in water inflow g/m3 
Zooplankton biotic solids in water inflow g/m3 
Phytoplankton Cone, in layer 1 g/m3 
Zooplankton Cone, in layer 1 g/m3 
Phytoplankton Cone, in layer 2 g/m3 
Zooplankton Cone, in layer 2 g/m3 
sediment density g/cm3 
Sediment porosity ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ( cni3/cm3 
sediment parttcle diameter um 
abiotic settling veloctty nVday 
biotic settling velocity nVday 
resuspension velocity, abiotic nVday 
resuspension velocity,dead biotic nVday 
phytoplankton mortality rate in layer 1 per day 
phytoplankton mortality rate in layer 2 per yr 
abiotic settling velocity nV^ 
biotic settling velocity nVyr 
resuspension velocity nVyr 
phytopiankton mortality rate peryr 
Depth of sediment layer m 
mineralization rate per yr 
R-K*LS"C kg/m2-yr 
watershed solids erosion load kg/m2-yr 
Layer 1 water depth m 
Layer 2 water depth m 
Exchange Rate between layers m2/yr 
interfacial area of epi/hyp m 
Bulk Exchange Flow m3/yr 
Volume of Layer 1 m3 
Volume of Layer 2 m3 
net intemal production rate of biota g/m2-yr 
burial velocity nVyr 
Sediment porosity 

TSS_1 
TSS 2 

7.90 
0.50 

mg/L 
mg/L 

Matrix A 

S abio,1 
S abio,2 

S bio dead,1 
S bio dead,2 

S abto,sed 
S bio dead,sed 

S abio.l 
1 

1.81E+09 
•I.82E+09 

0 
0 
0 
0 

S abio,2 
2 

3.02E-t-06 
-1.82E+09 

0 
0 

1.81E-t-09 
0 

S bio dead.i 
3 

0 
0 

2.81E-^07 
3.D6E+07 

0 
0 

S bio dead,2 
4 

0 
0 

3.02E+De 
-3.06E+07 

0 
2.76E+07 

S abio.sed 
5 

0 
1400.01159 

0 
0 

-4.28E+D3 
0 

S bio dead,sed 
6 

0 
0 
0 

1.40E+03 
0 

-4.40E+03 

b 
1.53E+08 

0 
1.01 E+07 

0 
0 
0 

S abio.l 
S abio.2 

S bio dead.i 
S bio dead ,2 

S abio.sed 
S bio dead,sed 

Solution 
Matnx 
8.41 E-02 
1.25E-01 
3.11 E-01 
4.37E-01 
5.28E+04 
2.74E+03 

Matrix Inversion 

5.50E-10 1.36E-12 
8.16E-10 

0 
0 

0.000346 
0 

-B.15E-10 
0 
0 

-3.45E-04 
0 

0 
0 

3.09E-08 
4.34E-08 

0 
0.000273 

0 
0 

4.28E-09 
-3.98E-08 

0 
-2.50E-04 

4.43E-13 
-2.7E-10 

0 
0 

-3.46E-D4 
0 

0 
0 

1.36E-09 
-1.27E-08 

0 
-3.07E-04 

x=b/A 

0.084069 
0.12479 

0.311342 
0.4367 

52833.08 
2743.463 

-SE 

Value 
3.78E+05 
6.48E+05 
3.47E+06 
3 47E+06 

44 
0.95 

5 
5 

2.5 
0 
0 

2.65 
0,83 
13 

1.31E+01 
0.2 

0.000010137 

0.03 

4792.628 
73 

3.70E-D3 
10.95 
0.03 
0.01 

0.202 
0.000 

0.485598171 

0.1 
2.335096212 

378381 
3017618.85 
183741.1216 

37838.1 
912.5 

0.007620015 
0.83 

Link 
Link 
Link 
Link 
User 
User 
User 
Model 1 
Model Z 
set to 0 3 
set to 0 3 
assumed default (range: 2 - 2.7) 

Default: mid-silt 4,6 
Modeled 
Default 7 
Default 9 

5 
Default 8 

Link 
Link 
Link 
Link 
default 
mid of R-MCM 
RUSLE Result 10 
Adjusted for loss 11 
Link 
Link 
currently no exchange 
(currently set to Aw) 
modeled as 0 
Link 
Link 
Mode! 5 

]0.3in/year 0.3 in/39.37 in/meter = 0.01 nVy 
default 

Qout^ABIO,OUt 

QoutSBIO_phyto,out 

^ o u t ^ ] 0 _ z o o , o u t 

A = R » K » I S » C » 

L^ = S,^ 'A[kg/w'/y,-

5 ^ = 1 , 2 6 . ^ - -

0 
, kglm^ 

tons 1 acre 

p ' E^iAi 
0 , 5 . ( z , + z , ) 

C W 
^BIO_zoo,1 

o W 
^BIO_phyto,1 

q W 
^ABI0 ,1 

q W 
^B!0_dead,1 

death/production 

settling 

q W 
"^610,2 

settling 

q W 

death/production 

resuspension 

SSED 

Qin^ABIO,In 

QinSBIO_phyto,in 

"A * ^B IO_zoo , i n 

State. dS/dt = 0 

burial 

Revised Universal Soil Loss Equation 
Part of the Countiy Eastern (1) or West (2) 
A 
R Soil Erosivity Factw 

K 
LS 
C 

Soil Erodibility Factor 
Topographic Factor 
Cover Management Factor 

1 
kg/m2/yr 0.2016 

kg/km2-yr 200 
(tons/aCTe)/ 

(kg/km2) 0.3 
2.5 

0.006 

^^L 
V, - ^ = A ŝE •4-10^]+ e.5,. . , . - Q t̂Slu.,. - v^ • 4 • s:„^. 

K, 
d S . 

d t 
— = + v ^ • A . • s:^o., - v ^ • A . • sz^oa + ^rs • A . • s;. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Oligo 
20-100 

60 
0.12 

Meso 
100-300 

200 
0.4 

Eutro 
>300 
500 

1 

Dystro 
<5D-200 

125 
0.25 

1 Modeled from Wetzel. 
Wetzel (mg C/m3) 
Used (mg C/m3) 
Used (g/m3) 

assumed 2 g phytoplankton per 1 g C. 

2 Assumed one half as much zooplankton as phytoplankon (need to check on this) 
3 currently assume all zooplankton and phytoplankton are in upper layer 
4 User should enter the mean particle size diameter. 

This is an area \Miere a more refined approach could be used using particle distributions. 
Sands should not be included in the distnbution. because they will tend to settle immediately and not resuspend. 
See telow for typical ranges of particles 
Modeling at steady-state, the mortality rate is equal to the negative of the growth rate. 
mortality is modeled as flrst order, and productivity ts a flux, so divide productivity by phyto concentration and thickness of layer. 

5 Modeled from Wetzel 
Wetzel (mg C/m2/day) 
Used (mg C/m2/day) 
Used (g/m2/yr) 

6 Particle Size Distributions 

SJK 

Clay 

y \ o _ d e a i \ _ J c,„- y _ . c,H' 

*'\ , . ~ ^'^forl "^I,,, ,,,,. ^\ ŝB ^ '̂ bio_dead,l 

V. sed 
dt 

' - ^ s A • A ' ^ a b i q l ^ rs ' A ' ^ab io ^b ' A ' ^ ab io 

d^l 
' = ^SBACS, bio_ dsail ~ Vi • Av • "̂ Sjo dead~^mm'yseil''^bio dead~^b ' \ ' ' "̂ bio . 

50-300 
175 

127.75 

Coarse 
Medium 
Fine 
Very Fine 
Coarse 
Medium 
Fine 
Very Fine 

250-1000 
625 

456.25 

Size Range (um) 
62-31 
31-16 
16-8 
8-4 
4-2 
2-1 

1-0.5 
0.5-0.24 

>1000 
1250 
912.5 

<50-500 
275 

200.75 

7 From Mercury Report to Craigress. 1997. citiing Bowie, et al. 1985. settling is 0.02 - 2 m/day. 0.2 was used. 
8 From Mercury Report to Congress, 1997. ciflng Bowie, et al.. 1985. range from 0.003 to 0.17 per day 
9 From Mercury Report to Congress. 1997. esflmate resuspension as 0.0037 m/yr 1.0137E-05 m / d a j ^ 

10 Soil Erosion from Mercury Report to Congress. 1997. t}efault200 kg/km2/yr for Western locations default 53 kg/m2/yr 
11 Sediment Delivery Ratio to Water Body 
12 200 is the mid-range Eastem value, but decreases in the north and increases in the south 

In Alabama and Mississippi, values reach in to the 400s, while in Michigan they fall below 100. 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Kinetic Rate Constants 

Symbol 
k_meth_1 
k_meth_2 
k_meth_1 
k_meth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_v/_1 
f_D0C_Hgll_w_2 
k_meth_1 
k_meth_2 

Notes 

ADIOIIC MMnyisTiAH Af H^ii •!> m u s 
Equation Units 

per day 
per day 
peryr 
peryr 

Parameter 
abiotic methylation in layer 1 
abiotic' methylation in layer 2 
abiotic methylation in layer 1 
abiotic* methylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC compiexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
abiotic methylation in layer 1 peryr 
abiotic" methyiation in layer 2 per yr 

Value 
0,00000016 
0.0000016 
0.0000584 
0.000584 
0.00885 
0.06871 
0.04271 
0.33137 
5,17E-07 
2.34E-05 

Notes 

if anoxic: 

=A- J l HgU 

= k. 

1 Mercury Report to Congress 
2 Value used is the same as the one used in the Mercury Report to Congress. This is a mid-range value in a range of 0,0001 - 0.003 per day as reported 

in Gilmour and Henry, 1991. Ranges of values are presented in the Methylation in Water Column table, 
3 According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 

only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 

4 If the hypolimnion is anoxic, then methyiation occurs in the hypolimnion at a rate of 0,01 per day. The ' denotes that biotic methylation is occuring if there is anoxia 

Sediment Biotic IVIethylation of Hgll => MeHg 

Symbol 
k_meth_b 
k_meth_b 

Notes 

Units 
per day 
peryr 

Value 
0.00000048 
0.0001752 

Notes 
1 

Parameter Equation 
biotic methylation in sediments 
biotic methylation in sediments 

1 Mercury Report to Congress presents 0,0001 per day 
2 from Hintelmann, H,, K, Keppel-Jones, R. D, Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ, Tox, Chem, 19(9): 2204-2211, 
present methylation of new Hgll as 0,012 - 0.016/d, while old mercury is 0,001/day 

Water column Demethylation of MeHg => Hgll 

Symbol 
k_demeth_1 
k_demeth_2 
k_demeth_1 
k_demeth_2 
f_aq_Hgll_w_1 
f_aq_Hgll_w_2 
f_D0C_Hgll_w_1 
f_D0C_Hgll_w_2 
k_demeth_1 
k demeth 2 

Equation Units 
per day 
per day 
peryr 
peryr 

Parameter 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
biotic demethylation in layer 1 
biotic demethylation in layer 2 
aqueous phase fraction of Hgll in water column, layer 1 
aqueous phase fraction of Hgll in water column, layer 2 
DOC complexed fraction of Hgll in water column, layer 1 
DOC complexed fraction of Hgll in water column, layer 2 
biotic demethylation in layer 1 peryr 
biotic demethylation in layer 2 per yr 

Value 
0.000000016 
0,00000016 
0,00000584 
0.0000584 
8.85E-03 
6.87E-02 
4.27E-02 
3.31E-01 
3.01 E-07 
2.34E-05 

Notes 
1 

= k * ( / . i ^ 
. D O C 

^ J I ^ 

Notes 
1 From Matilainen and Verta, 1995. Mercury methylation and demethylation in aerobic surface waters Canadian Joumal of Fisheries and Aquatic Sciences. 52:1597-1608, 

mean rates used. Needs to be investigated for dependencies on DOC, particulates, temperature, color. 
According to research done by Matilainen, and Verta, 1995, abiotic methylation was suppressed by color and particulates suggesting that 
only aqueous dissolved (non-DOC complexed) Hgll is the only reacting mercury. Also in this article, DOC increased the rate of biotic demethylation 
suggesting that biotic reactions can happen to both DOC-complexed and aqueous. Therefore, these reactions are multiplied by the associated fractions 
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Sediment Biotic Demethylation of MeHq => Halj 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Symbol 
k_demeth_b 
k_demeth_b 

Notes 

Units 
per day 
peryr 

Value 
0.00000096 
0.0003504 

Notes 
1 

Parameter Equation 
biotic demethylation in sediments 
biotic demethylation in sediments 

1 Mercury Report to Congress 
2 from Hintelmann, H,, K, Keppel-Jones, R. D, Evans, 2000. Constants of Mercury Methylation and Demethylation Rates in Sediments and Comparison of Tracer and Ambient Mercury Availability. 

Environ. Tox. Chem. 19(9): 2204-2211, 
present demethylation of new Hgll as 0,416 - 0,528/d, while old mercury is 0,390/day 

Reduction of Hgll (Biotic): Hgll -> HgO 

Symbol 
kw basered 
kw basered sed 
alpha red 1 
alpha_red_2 
alpha_red_sed 

kw red 1 
kw red 2 
kb_red 

kw red 1 
kw red 2 
kb red 

Parameter 
base reduction rate 
base reduction rate in sediments 
ratio of Hg(0H)2 to Hgll, layer 1 
ratio of Hg(0H)2 to Hgll, layer 2 
ratio of Hg(OH)2 to Hgll, sed 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

abiotic reduction in layer 1 
abiotic reduction in layer 2 
abiotic reduction in sediment 

Equation Units 
per day 
per day 

-
-
-

per day 
per day 
per day 

peryr 
peryr 
peryr 

Value 
0,03 

0 
1.00 
1.00 
1.00 

3,00E-02 
3.00E-02 
O.OOE+OO 

10.95 
10.95 
0,00 

Notes 

* currently assume no reduction in sediments 

Notes 
1 Chlorine Cone assumed to be 0.3 mg/L {from R-MCM) need to research this, or have user enter reasonable value. 
2 Value of 0.03/day is used in R-MCM, this needs to be researched for a more supportable value 

Value of 0.03/day is taken from Mason, R,P,, F.M.M. Morel, H,F,Hemond, 1995. The Role of Microorganisms in Elemental Mercury Formation in Natural Waters. Water, Air, and Soil Pollution. 80: 775-787. 
Mean lake value of 2% to 4% per day. This rate varies over the year, possibly along wiUi microorganism activity. 
Only mercury in the form of [Hg(0H)2] can be reduced from Hgll to HgO 
For most surface water bodies, Hg(0H)2 (dissolved) is the dominant mercury species, this 
is a function of pH and redox potential, 
for more reduced waters, HgO will dominate, in more reduced and acidic waier, HgCI2 will dominate. This should be further researched. 

3 Speciation of mercury is calculated in "Speciation" spreadsheet and linked here 

Photo-Degradation (MeHg -> HgO)̂  
k_photored_base base photoreduction rate constant 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 
k_photored_1 MeHg photored rate constant 1 
k_photored_2 MeHg photored rate constant 2 

per day per E/m2-day 
per day 
per day 
per year 
per year 

0.002 
3,57E-02 
1,76E-02 
1.30E+01 
6.43E+00 

Notes 
1 From Sellers, P., CA. Kelly, J.W.M. Rudd, A,R, MacHutchon. 1996. Photodegradation of Methylmercury in Lakes, Nature, 380(25). April 

From Fig. 2a, k=0,0022'PAR 
From Fig. 2b, k=0.0019'PAR Value used: 0,002'PAR PAR = E/m2-day 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Photo-Reduction (Hall -> HgO)l 
k_photo_vis,study rate for vis = 21 W/m2 
k_photo_UV-B,study rate for UV-B = 0.4 W/m2 
k_photoreduct_base_vis base photoreduction rate constant, vis 
k_photoreduct_base_vis base photoreduction rate constant, vis 

perhr 
perhr 

per hour per uE/m2-sec 
per day per E/m2-day 

1 
1.2 

0,0010 
0.0300 

1 1 
1 1.2 

calculated for comparison to input 

, = k • E 

k_photoreduct_base_UV-B 
k_photoreduct_base_UV-B 
k_photoreduct_avg_1 ,vis 
k_photoreduct_avg_2,vis 
k_photoreduct_avg_1 ,UV-B 
k_photoreduct_avg_2, UV-B 
k_photoreduct_1 
k_photoreduct_2 
k_photoreduct_1 
k_photoreduct_2 

Notes 

base photoreduction rate constant, UV-B 
base photoreduction rate constant, UV-B 
Avg rate over layer 1, vis 
Avg rate over layer 2, vis 
Avg rate over layer 1, UV-B 
Avg rate over layer 1, UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 
sum of vis + UV-B 

per hour per uE/m2-sec 
per day per E/m2-day 

per day 
per day 
per day 
per day 
per day 
per day 

peryr 
peryr 

0.10 
28.25 
0.54 
0,26 
0.11 
0,00 
0.65 
0.26 

236.00 
96.45 

calculated for comparison to input 

1 from Amyot, M, D.R.S. Lean, L, Poissant, M-R Doyon, 2000. Distribution and Transformation of Elemental Mercury in the St, Lawrence River and Lake Ontario. Can, J. Aquat, Sci, 57 (Suppl, 1): 155-163. 
Photoreduction rates presented as dependent on both vis and UV-B, For UV-B + vis, k = 2.2 +/- 0.2 per hr. For vis only, k = 1.0 +/- 0.1 per hour. Assume, k = 1.2 +/- 0.1 per hour for UV-B alone 
The intensity of incident light for these experiments was vis = 21 W/m2, and UV-B 0,4 W/m2. 
Converting to uE/m2/sec, vis = 103,57 uE/m2/s, UV-B = 1.03uE/m2/s 
This is the calculation as given by Amyot, 2000, In LaLonde, etal, 2001, it states that the work done here was done at 10 times the incident UV radiation as presented in LaLonde et al,, 2001, 
The UV-B is presented there as 1,18 uE/m2/s, therefore 11,8 uE/m2/s is used for UV-B, and 
The rate of photo-reduction is calculated by summing both the rate of vis and UV-B light induced photoreduction 
These are done separately first, because UV-B attenuates faster in natural waters than vis. 

Photo-Oxidation (HgO 
k_photo_UV-B, study 
k_photooxid_base 
k_photooxid_base 
k_oxid 
k_photooxid_avg_1 
k_photooxid_avg_2 
k_photooxid_avg_1 
k_photooxid_avg_2 

Notes 

-> Hgll) 
ratefor UV-B-1,18 uE/m2/s 
base photooxidation rate constant 
base photooxidation rate constant 
dark oxidation 
Avg rate over layer 1 
Avg rate over layer 2 
Avg rate over layer 1 
Avg rate over layer 2 

per hr 
per hour per uE/m2/s 
per day per E/m2-day 

per day 
per day 
per day 
peryr 
peryr 

0.25 
0.21 
58.85 
1,44 
1.67 
1.44 

610.22 
525.60 

1 from LaLonde, J.D., M, Amyot, A,M,L. Kraepiel, F,M,M,Morel, 2001. Photooxidation of Hg(0) in Artificial and Natural Waters. Environ. Sci. Technol. 35: 1367-1372, 
In freshwater, k = 0.25+/- 0.02 per hour, w/UV-B = 1,18uE/m2/s 

2 from LaLond, et al, 2001. oxidation occurred at a rate of 0,06 per hr in the dark in a saline water. This is negligible when sunlight is present, but may be significant at lower regions, and is therefore included. 

k _ photo _base = 
0.25hr 

l . lSuE rnVs 
k _ photo _ oxid = k _ photo _ base • UVB 
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APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

Light Intensity 
Symbol 

z_1 
z_2 
Surface Light 
Surface Light - UV-B 
ke 

Parameter Equation 
Thickness of Layer 1 
Thickness of Layer 2 
Surface Light Intensity: accounting for weath 
Surface UV-B Intensity 
Light Extinction Coefficient 

T| UV-B extinction coefficient (layer UV light extinction = f(DOC) 
T| UV-B extinction coefficient (layer UV light extinction = f(DOC) 
E_avg_1 Avg Light over depth of layer 1 
E_avg_2 Avg Light over depth of layer 2 
UV_avg_1 Avg UV over depth of layer 1 
UV_avg_2 Avg UV over depth of layer 2 

1 UV-B is modeled as being 0.5% of visible light, 
check? 

Units 
m 
m 

E/m2-day 
E/m2-day 

per m 
per m 
per m 

E/m2-day 
E/m2-day 
E/m2-day 
E/m2-day 

Value 
0.485598171 

0.1 
29.33 
0.15 
2.25 

76.66 
76.66 
17.84 

8.81 E+OO 
3.94E-03 
1.30E-18 

Net Reduction fHaO 
Symbol 
kw_red_1 
kw_red_2 
k_photoreduct_1 
k_photoreduct_2 
k_net_reduction_1 
k net reduction 2 

Hgll): Photo-Reduction plus Biotic Reduction 
Parameter 
abiotic reduction in layer 1 
abiotic reduction in layer 2 
sum of vis + UV-B 
sum of vis + UV-B 
net rate of reduction 
net rate of reduction 

Equation 

Notes 

E 

Z T 

1 "̂  
= Ei^e '^dx = 

x^ - X , •" 
2 1 xi 

= x^ — x.̂  

1 ^0 [^-V. 
X y X.i K 

- e ' \̂ 

F 
X^ - X . 

— {E 
1 E 

- luv-B^Jy . _ '• OVV-B I -ijvr-B^ _ -luv-B^i 

JCt J C I K 

7 ] ^ = 0 . 4 4 1 S^ (DOC)- UV-B relation to DOC 
from LaLonde, J,D,, M, Amyot, A,M,L, Kraepiel, F.M.M.Morel. 2001, Photooxidation of Hg(0) in Artificial and Natural Waters, Environ, Sci, Technol, 35: 1367-1372, 
citing Scully, NM, Lean, DRS. Arch. Hydrobiol. Beih. 1994. 43,135, 

Units 
peryr 
peryr 
peryr 
p a ^ ^ 
peryr 
peryr 

Value 
10.95 
10,95 

236,00 
96,45 

246,95 
107.40 

Notes 
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Location 
East 
West 

APPENDIX C 
MODEL INPUTS AND OUTPUTS 

SCENARIO 2 
Mink 

July 6, 2012 

YES 
NO 

Revisions 
Version No. 
1,0,1 

1,0.2 

1,0,3 
1,0,3a 

1,0,3b 
"LITE" 

1,0,4a 

Olin Site Specific 
Application of SERAFM 

Date Changes 
2/15/2006 Separated Partitioning into sorption to zooplankton, phytoplankton, and organic solids. 

This was done so that only organic matter settles, not phytoplankton or zooplankton 
6/6/2006 Updated Aqueous Concentrations to be sum of Dissolved/Non-Complexed and Dissolved/Complexed 

Updated Algorithm for Avg UV Radiation if DOC = 0. If DOC=0, then Avg UV = Incident UV. For hypolimnion, UV = Avg of Layer 1. 
Defined "Effective Partition Coefficient" for each scenario. 

4/26/2007 Caught linkage error for demethylation rate constant. Was linking to per day, is fixed to link to per year 
6/14/2007 a-line of SERAFM created to distinguish from parallel b line. In SERAFMa, the model maintains the original functionality of using VBA 6 to solve system of linear equations 

Because VBA 5 does not support the syntax to solve a linear system of equations in this v̂ 'ay, SERAFMb was created for version of Excel before Excel 2003 and for Macintosh users, 
6/14/2007 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
6/14/2007 SERAFM-Lite created for each the a and b lines of SERAFM. 

In this version, the contaminated sediment scenarios have been removed to boil SERAFM dov/n to the mercury cycling aquatic ecosystem, 
wh\c[\ can be used as is to investigate mercury concentrations in a given system or adapted to study systems with different loading scenarios, 

8/8/2007 Solids balance error found. Total fractions of f_i_Hgll_w_1 were not summing to 1. 
Forf_aq_Hgll_w_1, link was to Sabio_2 (E59) was fixed to go to Sbio_dead,1 (E60) 
For f_org_Hgll_w_1, link was to K_aq_org_MeHg (ESQ) was fixed to go to K_aq_org_Hgll (E79) 

1/18/2010 Matrix multiplication uses "MINVERSE" to invert the matrix and "MMULT" to multiply the inv of A by column vector b. 
Matrix multiplication originally designed for Mac, incorporated into this version to minimize need for VBA and macros for Excel (minimize divide by 0 error upon opening). 

BAF restructuring: In the original SERAFM, BAFs for wildlife calculations were linked to the Input/output worksheet. 
In this application, BAFs were linked within the wildlife worksheet to include more species for different trophic levels 

The original SERAFM based the target clean-up on dry sediment Hg concentrations, where it should have been using wet sediment concentrations. 
The new SERAFM now uses the wet concentration, and links that value to the Target C_sed_Hg page. This change has resulted in the Target Sensitive Species HI becoming or almost becoming equal to 1 (Hl=1). 

The original SERAFM Wildlife Page, cell C3 called the value representing the total dissolved MeHg fraction from the WaterBody C_Sed_Hg page, while this version for Olin calls the filtered 
MeHg from Cell HB of the input out page. This reflects the use of site specific BAFs that were based on the filtered MeHg measurements 

Tab: Lists and Revisions Page l o f l 
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APPENDIX C 

SER.4FM MODEL INPUTS AND OUTPUTS 

The SERAFM model typically uses a hydraulic residence time (input by the user) to calculate inflow and 

outflow volumes. Water elevations are recorded on a regular basis at OU-2, which allows the inflow and 

outflow volumes to be calculated from recorded data rather than an assumed residence time. The 

following section explains the methods used to calculate the inflow and outflow volumes to the Basin. 

Basin water elevations have been recorded at the gate by a data logger since July 2009. Elevations were 

recorded by hand prior to having the data logger and in the case of power or equipment failure at the gate 

control room. The 2008 and 2009 Basin elevations used to calculate inflow and outflow are shown in 

Figures C-1 and C-2, respectively. In some cases where data were not available, the water elevations were 

estimated by using the Leroy River Gauge elevation as a guide. 

The difference in water elevation from one data point to the next was calculated for each data point. 

Positive differences (rise in water elevation) were considered inflows; negative differences (decreasing 

water elevation) were considered outflows. Each water elevation difference was then multiplied by the 

surface area of the Basin appropriate for the scenario. The surface area used for Scenario 1 is outlined in 

purple on Figure C-3 and represents the 6-foot elevation within the berm. The surface area used for 

Scenarios 2 and 3 is outlined in yellow on Figure C-3 and represents the 3-foot elevation within the Basin. 

These elevations were interpolated by ArcGiS. They were bounded to exclude areas that might be at or 

below the given elevation, but not within the areas of the Basin controlled by the gate structure. 

The incremental inflows and outflows were calculated using the following formula: 

AWater Elevation * Surface Area = Incremental Inflow or Outflow 

Incremental inflows for the year were summed together; incremental outflows for the year were also 

summed together. The absolute value of the outflow sum was then averaged with the inflow sum using 

the following formula: 

\yearly outflow su7n\ + yearly inflow sura 
Inflow\Outflow = 

120036,01 C-1 

file:///yearly
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This average was used as the inflow/outflow SERAFM input. Individual inflow/outflow inputs were 

calculated for each year (one input each for 2008 and 2009). The full calculations are provided in 

Tables C-1 and C-2. 

120036,01 C-2 



TABLE C-1: 2008 INFLOW/OUTFLOW CALCULATIONS 
Olin Mcintosh Operable Unit 2, Mcintosh, Alabama 

Date 
2/1/2008 12:20 
2/2/2008 7:16 
2/3/2008 11:18 
2/4/2008 8:01 
2/6/2008 12:12 
2/7/2008 11:21 
2/8/2008 10:30 
2/9/2008 9:55 
2/11/2008 10:27 
2/12/2008 11:00 
2/13/2008 11:22 
2/14/2008 9:00 
2/16/2008 7:00 
2/18/2008 22:20 
2/20/2008 13:25 
2/21/2008 18:32 
2/23/2008 17:30 
2/24/2008 11:40 
2/29/2008 12:06 
3/7/2008 11:00 
3/10/2008 8:30 
3/11/2008 8:15 
3/12/2008 8:15 
3/13/2008 8:00 
3/14/2008 7:45 
3/16/2008 22:00 
3/20/2008 11:30 
3/25/2008 11:30 
3/31/2008 8:00 
4/1/2008 14:30 
4/2/2008 15:30 
4/3/2008 14:00 
4/4/2008 8:00 
4/7/2008 12:00 
4/8/2008 8:30 
4/9/2008 9:00 
4/10/2008 8:30 
4/14/2008 8:00 
4/15/2008 10:00 
4/16/2008 10:00 
4/17/2008 10:30 
4/18/2008 12:00 
4/21/2008 8:00 
4/22/2008 7:45 

Basin 
Elevation (ft 

NAVD88) 
3.4 
5.0 
7.2 
7.6 
8.0 
8.4 
8.5 
8.9 
8.8 
8.8 
8.8 
8.4 
7.1 
5.6 
5.3 
5.3 
8.5 

10.7 
11.0 
11.3 
13.1 
12.9 
12.3 
11.6 
11.2 
10.1 
8.4 
6.6 
5.2 
4.8 
4.6 
4.4 
4.9 
9.4 

10.3 
10.7 
11.0 
11.0 
10.4 
9.9 
9.4 
8.7 
7.7 
7.1 

Elevation 
Change from 
Previous Data 

Point (m) 

0.5 
0.7 
0.1 
0.1 
0.1 
0.0 
0.1 
0.0 
0.0 
0.0 

-0.1 
-0.4 
-0.5 
-0.1 
0.0 
1.0 
0.7 
0.1 
0.1 
0.6 

-0.1 
-0.2 
-0.2 
-0.1 
-0.3 
-0.5 
-0.6 
-0.4 
-0.1 
-0.1 
-0.1 
0.2 
1.4 
0.3 
0.1 
0.1 
0.0 

-0.2 
-0.2 
-0.2 
-0.2 
-0.3 
-0.2 

Surface Area 
(m^) 

274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 

Incremental 
Outflow 

Volume (m^) 

0 
0 
0 
0 
0 
0 
0 

-8368 
0 
0 

-37656 
-104601 
-125522 
-26778 

0 
0 
0 
0 
0 
0 

-16736 
-50209 
-58577 
-33472 
-92049 

-142258 
-154810 
-112969 
-33472 
-16736 
-16736 

0 
0 
0 
0 
0 
0 

-50209 
-41841 
-41841 
-58577 
-83681 
-50209 

Incremental Inflow 
Volume (m^) 

134238 
186748 
30125 
36262 
34867 
8368 

33472 
0 
0 
0 
0 
0 
0 
0 

1674 
267779 
186888 
20033 
23202 

154810 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

41841 
372380 
79497 
33472 
25104 

0 
0 
0 
0 
0 
0 
0 
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TABLE C-1: 2008 INFLOW/OUTFLOW CALCULATIONS 
Olin Mcintosh Operable Unit 2, Mcintosh, Alabama 

Date 
4/23/2008 15:00 
4/25/2008 10:00 
4/28/2008 20:00 
4/29/2008 7:30 
4/30/2008 10:45 
5/5/2008 8:00 
5/6/2008 8:00 
5/19/2008 9:00 
5/20/2008 7:30 
5/21/2008 8:30 
5/22/2008 11:00 
5/23/2008 8:00 
5/27/2008 14:30 
5/28/2008 7:30 
5/29/2008 9:45 
5/30/2008 10:00 
6/2/2008 7:30 
6/3/2008 8:30 
6/5/2008 14:30 
6/6/2008 12:07 
6/9/2008 7:15 
6/10/2008 8:30 
6/16/2008 9:30 
8/25/2008 12:45 
8/26/2008 12:20 
8/27/2008 10:30 
8/28/2008 10:30 
9/2/2008 8:30 
9/3/2008 9:00 
9/4/2008 9:30 
9/5/2008 13:00 
9/8/2008 8:00 
9/9/2008 11:00 
9/10/2008 13:30 
12/10/2008 9:30 
12/11/2008 11:00 
12/12/2008 7:30 
12/12/2008 8:20 
12/12/2008 10:45 
12/12/2008 11:07 
12/12/2008 13:00 
12/13/2008 11:30 
12/15/2008 11:15 
12/17/2008 9:00 

Basin 
Elevation (ft 

NAVD88) 
6.2 
5.5 
4.7 
4.2 
3.8 
4.1 
4.0 

11.0 
11.4 
11.4 
11.3 
11.0 
10.5 
9.5 
8.9 
8.5 
7.0 
6.3 
5.4 
5.1 
4.1 
3.7 
3.7 
4.8 
6.7 
8.3 
8.9 
8.9 
8.2 
7.3 
6.4 
4.8 
4.2 
3.6 
2.9 
3.5 
4.7 
4.7 
4.7 
4.7 
4.7 
9.6 

13.2 
15.3 

Elevation 
Change from 
Previous Data 

Point (m) 
-0.3 
-0.2 
-0.2 
-0.2 
-0.1 
0.1 
0.0 
2.1 
0.1 
0.0 
0.0 

-0.1 
-0.2 
-0.3 
-0.2 
-0.1 
-0.5 
-0.2 
-0.3 
-0.1 
-0.3 
-0.1 
0.0 
0.3 
0.6 
0.5 
0.2 
0.0 

-0.2 
-0.3 
-0.3 
-0.5 
-0.2 
-0.2 
-0.2 
0.2 
0.3 
0.0 
0.0 
0.0 
0.0 
1.5 
1.1 
0.7 

Surface Area 
(m^) 

274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 

Incremental 
Outflow 

Volume (m^) 
-75313 
-58577 
-66945 
-41841 
-33472 

0 
-8368 

0 
0 
0 

-8368 
-25104 
-41841 
-83681 
-50209 
-33472 

-125522 
-58577 
-75313 
-25104 
-83681 
-33472 

0 
0 
0 
0 
0 
0 

-62761 
-71129 
-79497 

-129706 
-51882 
-48535 
-56903 

0 
0 
0 
0 
0 

-837 
0 
0 
0 

Incremental Inflow 
Volume (m^) 

0 
0 
0 
0 
0 

25104 
0 

585767 
33472 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

87865 
161783 
135284 
49163 

1046 
0 
0 
0 
0 
0 
0 
0 

50627 
94141 

0 
0 

5021 
0 

410037 
297068 
179914 
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TABLE C-1: 2008 INFLOW/OUTFLOW CALCULATIONS 
Olin Mcintosh Operable Unit 2, Mcintosh, Alabama 

Date 

2008 TOTALS 

Basin 
Elevation (ft 

NAVD88) 

Elevation 
Change from 
Previous Data 

Point (m) 
Surface Area 

Incremental 
Outflow 

Volume (m^) 

Incremental Inflow 
Volume (m^) 

12/18/2008 9:00 
12/20/2008 11:30 
12/21/2008 14:00 
12/22/2008 11:00 
12/23/2008 9:00 
12/24/2008 11:00 
12/25/2008 15:30 
12/26/2008 9:15 
12/27/2008 8:30 

12/28/2008 0:00 

12/29/2008 9:50 
12/30/2008 9:15 
12/31/2008 9:15 

16.0 
16.1 
15.7 
15.0 
14.1 
12.9 
11.6 
11.6 

9.9 

9.2 

9.5 
9.6 
9.0 

0.2 
0.0 

-0.1 
-0.2 
-0.3 
-0.4 
-0.4 
0.0 

-0.5 

-0.2 

0.1 
0.0 

-0.2 

274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 
274544 

274544 

274544 
274544 
274544 

0 
0 

-33472 
-58577 
-75313 

-100417 
-108785 

0 
-142258 

-58577 

0 
0 

-50209 

58577 
8368 

0 
0 
0 
0 
0 
0 
0 

0 

25104 
8368 

0 

-3415022 
Inflow/Outflow = (Outflow sum + jlnflow Sum|) -r 2 = 

3887471 

3,651,247 

Prepared/Date: KPW 05/25/11 
Checked/Date: NTG 05/25/11 
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TABLE C-2: 2009 INFLOW/OUTFLOW CALCULATIONS 
Olin Mcintosh Operable Unit 2, Mcintosh, Alabama 

Date 
1/2/09 8:25 
1/2/09 10:25 
1/5/09 9:00 
1/6/09 10:00 
1/7/09 9:00 
1/8/09 10:00 
1/9/09 9:15 
1/10/09 14:30 
1/11/09 14:15 
1/12/09 9:00 
1/13/09 10:45 
1/14/09 10:30 
1/15/09 10:15 
1/16/09 12:20 
1/17/09 12:46 
1/18/09 13:36 
1/19/09 9:00 
1/20/09 8:30 
1/21/09 8:30 
1/22/09 10:45 
1/23/09 13:45 
1/24/09 10:00 
1/25/09 13:25 
1/26/09 10:45 
1/26/09 13:45 
1/27/09 13:45 
1/28/09 13:10 
1/29/09 12:10 
1/30/09 13:30 
2/2/09 13:45 
2/3/09 10:30 
2/4/09 13:45 
2/5/09 13:00 
2/6/09 13:30 
2/9/09 7:45 
2/10/09 10:30 
2/11/09 13:00 
2/12/09 12:45 
2/13/09 14:00 
2/16/09 14:30 
2/17/09 9:00 
2/18/09 10:30 

Basin Elevation 
(ft NAVD88) 

8,3 
8,3 
8,5 
7,7 
7.9 

10.6 
12.5 
14.4 
16.0 
17.0 
18.0 
18.5 
18.7 
18.8 
18.6 
18.1 
17.2 
15.6 
13.7 
11.8 
11.2 
10.8 
10.8 
10.8 
10.8 
10.6 
10.2 
9.7 
9.1 
8.1 
7,5 
6,8 
6.4 
6.1 
5,7 
5,7 
5.7 
5.7 
5.7 
5,7 
5,7 
5.7 

Elevation 
Change from 
Previous Data 

Point (m) 

0.0 
0.1 

-0.2 
0.1 
0.8 
0.6 
0.6 
0.5 
0.3 
0.3 
0.2 
0.1 
0.0 

-0.1 
-0.2 
-0.3 
-0.5 
-0.6 
-0.6 
-0.2 
-0.1 
0.0 
0.0 
0.0 

-0.1 
-0.1 
-0.1 
-0.2 
-0.3 
-0.2 
-0.2 
-0.1 
-0.1 
-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Surface Area 
(m^) 

275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 

Incremental 
Outflow 

Volume (m^) 

0 
0 

-67222 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-16806 
-42014 
-75625 

-134444 
-159652 
-159652 
-50417 
-33611 

0 
0 
0 

-16806 
-35292 
-40333 
-50417 
-84028 
-50417 
-58819 
-33611 
-25208 
-33611 
-3361 
-840 

0 
0 
0 
0 
0 

Incremental Inflow 
Volume (m^) 

0 
16806 

0 
16806 

222673 
163854 
159652 
134444 
84028 
84028 
42014 
16806 
8403 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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TABLE C-2: 2009 INFLOW/OUTFLOW CALCULATIONS 
Olin Mcintosh Operable Unit 2, Mcintosh, Alabama 

Date 
2/19/09 11:00 
2/20/09 10:30 
2/25/09 9:00 
2/26/09 11:00 
2/27/09 9:30 
3/3/09 4:00 
3/10/09 9:45 
3/11/09 15:50 
3/12/09 16:00 
3/13/09 10:00 
3/14/09 13:15 
3/15/09 10:30 
3/16/09 12:15 
3/19/09 12:45 
3/22/09 10:25 
3/23/09 10:15 
3/25/09 10:25 
4/24/09 13:00 
4/27/09 7:30 
4/28/09 8:00 
4/29/09 9:30 
4/30/09 13:00 
5/4/09 11:00 
5/5/09 7:00 
5/5/09 10:30 
5/5/09 15:40 
5/6/09 7:25 
5/6/09 12:59 
5/7/09 8:20 
5/7/09 15:50 
5/8/09 7:30 
5/8/09 10:12 
5/11/09 13:00 
5/12/09 9:30 
5/14/09 13:30 
5/15/09 10:45 
5/22/09 0:00 
5/29/09 9:35 
6/2/09 9:30 
6/3/09 8:12 
6/3/09 18:30 
6/4/09 7:55 
6/4/09 14:00 

Basin Elevation 
(ft NAVD88) 

5,6 
5,6 
5.5 
5,5 
5.5 

10.5 
16.9 
15.7 
13.3 
11.5 
10.8 
10.5 
10.2 
13.7 
16.9 
16.2 
13.1 
9.4 
9,7 
8.7 
7.3 
6.5 
6.4 
6.4 
6.4 
9,8 
9.4 
9.8 

10.4 
11.1 
11.4 
11.8 
14.6 
15.3 
16.1 
16.0 
5.7 

11.9 
11.3 
11.1 
11.1 
10.8 
10.3 

Elevation 
Change from 
Previous Data 

Point (m) 
0,0 
0.0 
0.0 
0.0 
0.0 
1.5 
2.0 

-0.4 
-0.7 
-0.5 
-0.2 
-0.1 
-0.1 
1.1 
1,0 

-0.2 
-0.9 
-1.1 
0.1 

-0.3 
-0.4 
-0.2 
0.0 
0.0 
0,0 
1.0 

-0.1 
0,1 
0.2 
0.2 
0.1 
0.1 
0.9 
0,2 
0.2 
0.0 

-3.1 
1.9 

-0.2 
0.0 
0.0 

-0.1 
-0.2 

Surface Area 
(m^) 

275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 

Incremental 
Outflow 

Volume (m^) 
^201 

0 
-8403 

0 
0 
0 
0 

-100833 
-201666 
-151250 
-58819 
-25208 
-25208 

0 
0 

-58819 
-260485 
-310902 

0 
-84028 

-117639 
-67222 
-8403 

0 
0 
0 

-33611 
0 
0 
0 
0 
0 
0 
0 
0 

-8403 
-865484 

0 
-50417 
-13444 
-7562 

-21007 
-46215 

Incremental Inflow 
Volume (m^) 

0 
0 
0 
0 
0 

420138 
537776 

0 
0 
0 
0 
0 
0 

294096 
268888 

0 
0 
0 

25208 
0 
0 
0 
0 
0 
0 

285694 
0 

33611 
53778 
55458 
24368 
34451 

235277 
58819 
67222 

0 
0 

520971 
0 
0 
0 
0 
0 
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TABLE C-2: 2009 INFLOW/OUTFLOW CALCULATIONS 
Olin Mcintosh Operable Unit 2, Mcintosh, Alabama 

Date 
6/5/09 8:00 
6/5/09 16:14 
6/6/09 9:00 
6/6/09 15:50 
6/7/09 8:30 
6/7/09 15:26 
6/8/09 7:55 
6/8/09 14:38 
6/9/09 7:55 
6/9/09 14:30 
6/23/09 7:34 
6/23/09 12:15 
7/9/09 8:30 
7/9/09 15:48 
8/4/09 23:45 
8/5/09 23:45 
8/6/09 23:45 
8/7/09 23:45 
8/8/09 23:45 
8/9/09 23:45 
8/10/09 23:45 
8/11/09 23:45 
8/12/09 23:45 
8/13/09 23:45 
8/14/09 23:45 
8/15/09 23:45 
8/16/09 23:45 
8/17/09 23:45 
8/20/09 23:45 
9/18/09 23:45 
9/19/09 23:45 
9/20/09 23:45 
9/21/09 23:45 
9/22/09 23:45 
9/23/09 23:45 
9/24/09 23:45 
9/25/09 23:45 
9/26/09 23:45 
9/27/09 23:45 
9/28/09 23:45 
9/29/09 23:45 
9/30/09 23:45 
10/1/09 23:45 

Basin Elevation 
(ft NAVD88) 

8,6 
8,2 
7.6 
7.5 
7.4 
7.3 
7.2 
7.2 
7.1 
7,0 
5,7 
5,7 
5.4 
5,4 
5.4 
5.3 
5,3 
5.3 
5.3 
5.3 
5,2 
5.2 
5.2 
5.2 
5.2 
5.1 
5.1 
5.1 
5.1 
5.3 
6.1 
7,3 
9.0 

10.6 
12.1 
13.4 
14.7 
15.8 
16.6 
17.0 
17.1 
17.0 
16.7 

Elevation 
Change from 
Previous Data 

Point (m) 
-0.5 
-0.1 
-0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

-0.4 
0.0 

-0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.3 
0.4 
0.5 
0.5 
0.4 
0.4 
0.4 
0.3 
0.2 
0.1 
0.0 
0.0 

-0.1 

Surface Area 
(m^) 

275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 

Incremental 
Outflow 

Volume (m^) 
-138645 
-33611 
-47055 
-11764 
-11764 
-5882 
-9243 

0 
-10083 
-6722 

-109236 
0 

-26889 
-2521 

0 
^854 
-2735 
-2284 
-1169 
-356 

-1813 
-1640 
-1519 
-2167 
-1710 
-1580 
-2072 
-1813 
-1862 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-10396 
-26512 

Incremental Inflow 
Volume (m^) 

0 
0 
0 
0 
0 
0 
0 

1681 
0 
0 
0 
0 
0 
0 

4201 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

16995 
69317 

103389 
142916 
133856 
123047 
113727 
106594 
91655 
66322 
35389 
10502 

0 
0 
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TABLE C-2: 2009 INFLOW/OUTFLOW CALCULATIONS 
Olin Mcintosh Operable Unit 2, Mcintosh, Alabama 

Date 
10/2/09 23:45 
10/3/09 23:45 
10/4/09 23:45 
10/5/09 23:45 
10/6/09 23:45 
10/7/09 23:45 
10/8/09 23:45 
10/9/09 23:45 
10/10/09 23:45 
10/11/09 23:45 
10/12/09 23:45 
10/13/09 23:45 
10/14/09 23:45 
10/15/09 23:45 
10/16/09 23:45 
10/17/09 23:45 
10/18/09 23:45 
10/19/09 23:45 
10/20/09 23:45 
10/21/09 23:45 
10/22/09 23:45 
10/23/09 23:45 
10/24/09 23:45 
10/25/09 23:45 
10/26/09 23:45 
10/27/09 23:45 
10/28/09 23:45 
10/29/09 23:45 
10/30/09 23:45 
11/2/09 23:45 
11/3/09 23:45 
11/4/09 23:45 
11/5/09 23:45 
11/6/09 23:45 
11/7/09 23:45 
11/8/09 23:45 
11/9/09 23:45 
11/10/09 23:45 
11/11/09 23:45 
11/12/09 23:45 
11/13/09 23:45 
11/14/09 23:45 
11/15/09 23:45 

Basin Elevation 
(ft NAVD88) 

16.1 
14.9 
13.3 
11.8 
11.1 
10.8 
10.6 
10.6 
11.1 
11.4 
11.4 
11.3 
11.2 
12.0 
13.2 
14.4 
15.5 
16.4 
17.2 
17.6 
17.8 
17.7 
17.2 
16.4 
15.2 
14.0 
12.6 
11.5 
11.0 
10.4 
10.5 
11.2 
11.5 
11.4 
11.3 
10.9 
10.7 
10.4 
10.1 
11.1 
12.9 
14.3 
15.5 

Elevation 
Change from 
Previous Data 

Point (m) 
-0.2 
-0.4 
-0.5 
-0.5 
-0.2 
-0.1 
-0.1 
0.0 
0.2 
0.1 
0.0 
0.0 
0.0 
0.2 
0.4 
0.3 
0,3 
0.3 
0.2 
0.1 
0.1 
0.0 

-0.1 
-0.3 
-0.3 
-0.4 
-0.4 
-0.3 
-0.1 
-0.2 
0.0 
0.2 
0.1 
0.0 

-0.1 
-0.1 
-0.1 
-0.1 
-0.1 
0.3 
0.5 
0.4 
0.4 

Surface Area 
(m^) 

275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 

Incremental 
Outflow 

Volume (m^) 
-51376 

-102998 
-130066 
-124727 
-59046 
-25501 
-18918 
-2155 

0 
0 
0 

-11980 
^714 

0 
0 
0 
0 
0 
0 
0 
0 

-10223 
-38094 
-72378 
-93697 

-105487 
-119416 
-90460 
-40832 
-49457 

0 
0 
0 

-5503 
-14968 
-27852 
-22203 
-19840 
-29735 

0 
0 
0 
0 

Incremental Inflow 
Volume (m^) 

0 
0 
0 
0 
0 
0 
0 
0 

42864 
29147 

1396 
0 
0 

64536 
103626 
96259 
91166 
79956 
61057 
38667 
15288 

0 
0 
0 
0 
0 
0 
0 
0 
0 

5522 
56753 
29191 

0 
0 
0 
0 
0 
0 

87574 
150190 
118617 
101987 
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TABLE C-2: 2009 INFLOW/OUTFLOW CALCULATIONS 
Olin Mcintosh Operable Unit 2, Mcintosh, Alabama 

Date 
11/16/09 23:45 
11/17/09 23:45 
11/18/09 23:45 
11/19/09 23:45 
11/20/09 23:45 
11/21/09 23:45 
11/22/09 23:45 
11/23/09 23:45 
11/24/09 23:45 
11/25/09 23:45 
11/26/09 23:45 
11/27/09 23:45 
11/28/09 23:45 
11/29/09 23:45 
11/30/09 23:45 
12/1/09 23:45 
12/2/09 23:45 
12/3/09 8:00 
12/4/09 8:35 
12/5/09 10:00 
12/6/09 10:35 
12/7/09 9:00 
12/8/09 9:30 
12/9/09 10:30 
12/10/09 8:30 
12/11/09 9:00 
12/12/09 16:15 
12/13/09 14:30 
12/14/09 7:30 
12/14/09 7:30 
12/15/09 0:00 
12/16/09 0:00 
12/17/09 0:00 
12/18/09 0:00 
12/19/09 0:00 
12/20/09 0:00 
12/21/09 0:00 
12/22/09 0:00 
12/23/09 0:00 
12/24/09 0:00 
12/25/09 0:00 
12/26/09 0:00 

Basin Elevation 
(ft NAVD88) 

16.3 
16.5 
15.9 
15.3 
14.6 
13.8 
13.0 
12.0 
11.3 
10.9 
10.6 
10.5 
10.4 
10.3 
9.8 
9.3 
9.0 
9.0 

10.4 
11.2 
11.3 
11.3 
11.1 
11.0 
11.5 
12.7 
14.2 
15.7 
16.7 
16.7 
17.4 
17.3 
17.2 
17.1 
17.0 
16.9 
16.7 
16.5 
16.1 
15.6 
15.0 
16.0 

Elevation 
Change from 
Previous Data 

Point (m) 
0.2 
0.0 

-0.2 
-0.2 
-0.2 
-0.2 
-0.3 
-0.3 
-0.2 
-0.1 
-0.1 
-0.1 
0.0 
0.0 

-0.1 
-0.2 
-0.1 
0.0 
0.4 
0.2 
0.0 
0.0 

-0.1 
0.0 
0.2 
0.4 
0.5 
0.5 
0.3 
0.0 
0.2 
0,0 
0,0 
0,0 
0,0 
0,0 

-0.1 
-0.1 
-0.1 
-0.2 
-0.2 
0,3 

Surface Area 
(m^) 

275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 
275681 

Incremental 
Outflow 

Volume (m^) 
0 
0 

-44678 
-55805 
-56127 
-63577 
-69503 
-81932 
-64569 
-33140 
-21477 
-14646 
-7607 
-7968 

-36982 
-41854 
-30698 

0 
0 
0 
0 
0 

-16806 
-8403 

0 
0 
0 
0 
0 
0 
0 

-8403 
-8403 
-8403 
-8403 
-8403 

-16806 
-16806 
-33611 
-42014 
-50417 

0 

Incremental Inflow 
Volume (m^) 

67557 
11108 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2998 
117639 
67222 
8403 

0 
0 
0 

42014 
100833 
126041 
126041 
84028 

0 
58819 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

84028 
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TABLE C-2: 2009 INFLOW/OUTFLOW CALCULATIONS 
Olin Mcintosh Operable Unit 2, Mcintosh, Alabama 

Date 

2008 TOTALS 

Basin Elevation 
(ft NAVD88) 

Elevation 
Change from 
Previous Data 

Point (m) 
Surface Area 

.2x (m-

Incremental 
Outflow 

Volume (m^) 

Incremental Inflow 
Volume (m^) 

12/27/09 0:00 

12/28/09 0:00 

12/29/09 0:00 

12/30/09 0:00 
12/31/09 0:00 

15.1 

14.7 

14.0 

14.9 
15.9 

-0.3 

-0.1 

-0.2 

0.3 
0,3 

275681 

275681 

275681 

275681 

275681 

-75625 

-33611 

-58819 

0 
0 

0 
0 
0 

75625 

84028 

-6476428 

In f low/Out f low = (Out f low s u m + | lnf low Sum|) -r 2 = 

7115038 

6,795,733 

Note: Dates and elevations in italics indicate estimated elevations. 
Prepared/Date: KPW 05/25/11 
Checked/Date: NTG 05/25/11 
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18 

Figure C-1: 2008 Basin Water Elevations Used to Calculate Inflow/Outflow 
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Figure C-2: 2009 Basin Water Elevations Used to Calculate Inflow/Outflow 
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Legend 

Interpolated 6 Foot Contour Within the Berm 

Interpolated 3 Foot Contour Within the Basin 

2006 Bathymetric Survey (Elevations in NAVD 88) 

Water Elevations Used in SERAFM Scenarios 

#MACTEC Figure 
Number: 
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RGO Report, Revision 2 
Operable Unit 2, Mcintosh, Alabama 
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Februarv 3. 2012 

TABLE D 1 

Data Pairing for Mercury in Terrestrial Invertebrates 
OLEV McINTOSH OU 2 

Sample 
Type 

Flying Insect 

Crawling Insect 

Flying Insect 

Flying Insect 

Crawling Insect 
Flying Insed 

Crawling Insect 

Spider 

Flying Insect 

Crawling Insect 

Spider 

(Northeast) 

Number of Soil 
Samples 

1 

2 

3 

1 

1 
1 

1 

2 

2 

2 

6 

Parameter 

Hg/MeHg 

Hg/MeHg 

Hg/MeHg 

Hg/MeHg 

Hg/MeHg 
Hg/MeHg 

Hg/MeHg 

Hg/MeHg 

Hg/MeHg 

Hg/MeHg 

Hg/MeHg 

Soil 
Sample IDs 

OU2B-FPSS6-10 

OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS3-10 

OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 

OU2B-FPSS7-10 

OU2B-FPSS8-10 

OU2B-FPSSii-10 

OU2B-FPSS11-10 
OU2B-FPSB5-10-0-1 

OU2B-FPSBDUP03-10 
OU2B-FPSB5-10-0-1 

OU2B-FPSBDUP03-10 
OU2B-FPSS13-10 
0U2B-FPSS14-10 

OU2B-FPSSDUP02-10 
0U2B-FPSS13-10 

OU2B-FPSS14-10 

OU2B-FPSSDUP02-10 
0U2B-FPSS13-10 

0U2B-FPSS14-10 

OU2B-FPSSDUP02-10 

OU2B-FPSS6-10 

OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSS8-10 
OU2B-FPSS7-10 
OU2B-FPSS3-10 

Soil Concentratiou 
(mg/kg) 

0.16 

0.20 

0.27 

1.6 

0.20 

0.044 

1.1 

0.15 

1,0 

1.0 
2.4 
2.5 
2.4 
2.5 
1.6 
1.7 
1,8 
1.6 

1.7 

1.8 
1.6 

1.7 

1.8 

0.16 

0.20 

0.27 

0.20 

0.044 
0.15 
1.1 
1.6 

Average Soil 
Concentratiou 

(mg/kg) 

0.16 

0.92 (b) 

0.46 (b) 

1.0 

1,0 
2.45 (b) 

2.45 (b) 

1.68 (b) 

1.68 (b) 

1.68 (b) 

0.56 (b) 

Hg (Total) 
Tissue 

Couceutration 
(mg/kg) 

0.32 

0.37 

0.31 

0.26 

0.0075 
0.14 

0.067 

0.15 

0.71 

0.026 

0.17 

Methylmercury 
Tissue 

Concentratiou 
(mg/kg) (a) 

0.15 

0.17 

0.15 

0,12 

0.0035 
0.066 

0.031 

0.071 

0.33 

0.012 

0.080 

Insect Sample IDs 

OU2B-INS1B-10 

OU2B-INS2C-10 

OU2B-INS3B-10 

OU2B-INS4B-10 

OU2B-INS4C-10 
OU2B-INS5B-10 

OU2B-INS5C-10 

OU2B-INS6A-10 

OU2B-INS6B-10 

OU2B-INS6C-10 

OU2B-INSNEA-10 
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RGO Report, Revision 2 
Operable Unit 2, Mcintosh, Alabama 
AMEC Project 6107-12-0036 

TABLE D 1 

Data Pairing for Mercury in Terrestrial Invertebrates 
OLEV McINTOSH OU 2 

Februarv 3. 2012 

Sample 
Type 

Crawling Insect 

(Northeast) 

Spider 

(Southeast) 

Insects - composite (c) 

(1994- Sondiwest) 

Number of Soil 
Samples 

6 

3 

3 

Parameter 

Hg/MeHg 

Hg/MeHg 

Hg/MeHg 

Soil 
Sample IDs 

OU2B-FPSS6-10 

OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSS8-10 
OU2B-FPSS7-10 
OU2B-FPSS3-10 

OU2B-FPSS11-10 

OU2B-FPSB5-10-0-1 
OU2B-FPSBDUP03-10 

OU2B-FPSS12-10 
OSG0701-0694 

OSG0701FD-0694 
OSG0702-0694 
OSG0703-0694 

Soil Concentratiou 
(mg/kg) 

0.16 

0.20 

0.27 

0.20 

0.044 
0.15 
1.1 
1.6 
1.0 

2,4 
2.5 
0.42 
4.0 

5.1 
2.7 
4.1 

Average Soil 
Concentratiou 

(mg/kg) 

0.56 (b) 

1.29 (b) 

3.78 (b) 

Hg (Total) 
Tissue 

Couceutration 
(mg/kg) 

0.075 

0.13 

0.14 

Methylmercury 
Tissue 

Concentratiou 
(mg/kg) (a) 

0.035 

0.061 

0.066 

Insect Sample IDs 

OU2B-INSNEC-10 

OU2B-INSSEA-10 

OIN0303 

Notes: 
(a) MeHg assumed to be 47% of Total Mercury. MeHg in Tissue not analyzed directly. 
(b) Concentration includes an average of a parent sample and a duplicate sample, 
(c) Terrestrial insects from 1994 include crawling, climbing, and flying insects composited together. This sample will be combined with the complete dataset for the purposes 

of BAF analysis; however, the sample will not be included when considering individual types of insects. 

PREPARED BY/DATE: MKB 1/23/12 
CHECKED BY/DATE: NSR 1/23/12 

A = Spiders 
B = Flying Insects 
C = Crawling Insects 
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February 3, 2012 

TABLE D 2 

Data Fairing for DDT Isomers iu Tei'i'estrial Invei'tebrates* 

OLEV McINTOSH OU 2 

Sample 
Type 

Flying Insect 

Crawling Insect 

Flying Insect 

Number of Soil 
Samples 

1 

2 

3 

Parameter 

2,4'-DDD 

2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR '^' 
2,4'-DDD 

2,4'-DDE 

2,4'-DDT 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

DDTR ^* 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR ^̂  

DDTR **' 
2,4'-DDD 

2,4'-DDE 

2,4'-DDT 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

DDTR ^* 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR **' 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR ^̂  

DDTR ^* 

Soil 
Sample IDs 

OU2B-FPSS6-10 

OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 

OU2B-FPSS6-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-1C 

OU2B-FPSS4-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 

OU2B-FPSS3-10 

OU2B-FPSB3-10-0-1 
OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-1C 

OU2BFPSB3-10 
OU2B-FPSS8-1C 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 

OU2B-FPSS8-10 
OU2B-FPSS7-10 
OU2B-FPSS7-1C 
OU2B-FPSS7-1C 
OU2B-FPSS7-10 
OU2B-FPSS7-10 
OU2B-FPSS7-10 

OU2B-FPSS7-10 

Individual 
Soil 

Coucenti'atious 

(ug'kg) 

NA 

NA 
NA 
NA 
NA 
NA 

6,2 
9,1 
4,6 
7,1 

0.65 
0.70 
19.6 
21,1 
10,3 
12,2 
52,6 
9,6 

NA 
NA 
NA 
NA 
NA 
NA 

4,0 
3,5 
4,2 
3,9 
1,7 
5,3 
10,2 
7,0 
16,6 
10,1 
11,8 
24,3 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

Representative 
Soil 

Concentratiou 

(ug/kg)<"> 

9,6 

8,3 
11,5 
29,7 
18,6 
138 

7,65 

5,85 

0.675 

20,4 

11,3 

31,1 

71,6 
54,1 
3.3 
104 

98,9 
3.3 

3,75 

4,05 

3,5 

8,6 

13,4 

18,1 

36,3 
31,1 
5,7 

83,5 
74 

64,1 

5,2 
7,0 
4,2 
14,3 
19 
5,6 

Representative 
Soil 

Concentratiou 
(mg/kg) 

0,0096 

0,008 
0,012 
0,030 
0,019 
0,14 

0.22 

0,0077 

0,0059 

0.00068 

0,020 

0,011 

0,031 

0.077 
0,0716 
0,0541 
0.0033 
0,104 

0,0989 
0,0033 

0.335 

0.206 
0,0038 

0,0041 

0,0035 

0,009 

0,013 

0,018 

0.051 

0,0363 
0,0311 
0,0057 
0,0835 
0,074 

0,0641 
0.295 

0,0052 
0,0070 
0,0042 
0,0143 
0,019 

0,0056 

0.055 

0.134 

TOC 
(mg/kg) 

59600 

59600 
59600 
59600 
59600 
59600 

50500 

50500 

50500 

50500 

50500 

50500 

298000 
298000 
298000 
298000 
298000 
298000 

41300 

41300 

41300 

41300 

41300 

41300 

56400 
56400 
56400 
56400 
56400 
56400 

42900 
42900 
42900 
42900 
42900 
42900 

FOC 

0,0596 

0,0596 
0,0596 
0,0596 
0,0596 
0,0596 

0,0505 

0,0505 

0,0505 

0,0505 

0,0505 

0,0505 

0,298 
0,298 
0,298 
0,298 
0,298 
0,298 

0,0413 

0,0413 

0,0413 

0,0413 

0,0413 

0,0413 

0,0564 
0,0564 
0,0564 
0,0564 
0,0564 
0,0564 

0,0429 
0,0429 
0,0429 
0,0429 
0,0429 
0,0429 

Noi'in. Soil 
Concentratiou 

(mg/kg) 

0,16 

0,14 
0,19 
0,50 
0,31 
2,32 

3.62 

0,15 

0,12 

0,013 

0,40 

0,22 

0,62 

1.52 
0.24 
0.18 

0,011 
0,35 
0.33 
0,01 

1.12 

1.32 
0,09 

0,10 

0,08 

0,21 

0,32 

0,44 

1.24 

0.64 
0.55 
0,10 
1,48 
1,31 
1,14 
5.23 
0,12 
0,16 
0,10 
0,33 
0,44 
0,13 

1.29 

2.59 

Tissue 
Concenti'atiou 

("g/kg) 

5,4 

16,8 
0,7 
14 

606 
16,6 

5,2 

13,8 

1.25 

11,3 

318 

4,0 

6,0 

29,2 

0,72 

10 

288 

3,3 

Tissue 
Clone entration 

(mg/kg) 

0,0054 

0,017 
0,00068 

0,014 
0,61 

0,017 

0.66 

0,005 

0,014 

0.001 

0,011 

0,318 

0,0040 

0.35 
0,006 

0,029 

0,001 

0,010 

0,288 

0,0033 

0.34 

Fraction 
Lipids 

0,032 

0,032 
0,032 
0,032 
0,032 
0,032 

0,033 

0,033 

0,033 

0,033 

0,033 

0,033 

0,040 

0,040 

0,040 

0,040 

0,040 

0,040 

Norm. Tissue 
Concentratiou (mg/kg) 

0.17 

0.53 
0,02 
0.44 
18.94 
0.52 

20.6 

0.16 

0,42 

0.038 

0.34 

9.64 

0,12 

10.7 
0.15 

0.73 

0.02 

0.25 

7.20 

0.08 

8.4 

Insect Sample IDs 

OU2B-INS1B-10 

OU2B-INS1B-10 
OU2B-INS1B-10 
OU2B-INS1B-10 
OU2B-INS1B-10 
OU2B-INS1B-10 

Or2B-INSlB 10 
OU2B-INS2C-10 

OU2B-INS2C-10 

OU2B-INS2C-10 

OU2B-INS2C-10 

OU2B-INS2C-10 

OU2B-INS2C-10 

OU2BINS2C-10 
OU2B-INS3B-10 

OU2B-INS3B-10 

OU2B-INS3B-10 

OU2B-INS3B-10 

OU2B-INS3B-10 

OU2B-INS3B-10 

OU2B INS3B 10 
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Sample 
Type 

Flying Insect 

Crawling Insect 

Flying Insect 

Crawling Insect 

Spider 
(Nortlieast) 

Number of Soil 
Samples 

1 

1 

1 

1 

6 

Parameter 

2.4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR **' 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR ^̂  
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR ^̂  
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR ^̂  
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR ^̂  
2,4'-DDD 

2,4'-DDE 

2,4'-DDT 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

DDTR **' 
2,4'-DDD 

2,4'-DDE 

2,4'-DDT 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

DDTR ^̂  

Soil 
Sample IDs 

OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-1C 

OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-1C 

OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-1C 

OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-1C 

OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 

OU2B-FPSS6-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 

OU2B-FPSB3 10-0-1 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 
OU2B-FPSS4-10 

OU2B-FPSSDUP01-10 

OU2B-FPSS4-10 

Individual 
Soil 

Concenti'atious 

(ug'kg) 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

4,0 
3,5 
4,2 
3,9 
1,7 
5,3 
10,2 
7,0 
16,6 
10,1 
11,8 
24,3 

6,2 
9,1 
4,6 
7,1 

0.65 
0.70 
19,6 
21,1 
10,3 
12,2 
52,6 
9,6 

Representative 
Soil 

Concentratiou 

(ug/kg)<"> 

4,9 
7,7 

0.44 
7,8 
14,6 
0.44 

4,9 
7,7 

0.44 
7,8 
14,6 
0.44 

0,68 
0,85 
0.38 
1,3 

0,95 
1,8 

0,68 
0,85 
0.38 
1,3 

0,95 
1,8 

9,6 
8,3 
11,5 
29,7 
18,6 
138 

3,75 

4,05 

3,5 

8,6 

13,4 

18,1 

7,65 

5,85 

0.675 

20,4 

11,3 

31,1 

Representative 
Soil 

Concentratiou 
(mg/kg) 

0,0049 
0,0077 
0.0004 
0.0078 
0.0146 
0.0004 

0.036 
0.0049 
0.0077 
0.0004 
0.0078 
0.0146 
0.0004 

0.036 

0.00068 
0.00085 
0.00038 
0.0013 

0.00095 
0.0018 

0.0060 

0.00068 
0.00085 
0.00038 
0.0013 

0.00095 
0.0018 

0.0060 
0.010 

0.0083 
0.0115 
0.0297 
0.0186 
0.1380 

0.22 

0.0038 

0.0041 

0.0035 

0.009 

0.013 

0.018 

0.051 
0.0077 

0.0059 

0.00068 

0.020 

0.011 

0.031 

0.077 

TOC 
(mg/kg) 

31100 
31100 
31100 
31100 
31100 
31100 

31100 
31100 
31100 
31100 
31100 
31100 

15900 
15900 
15900 
15900 
15900 
15900 

15900 
15900 
15900 
15900 
15900 
15900 

59600 
59600 
59600 
59600 
59600 
59600 

41300 

41300 

41300 

41300 

41300 

41300 

50500 

50500 

50500 

50500 

50500 

50500 

FOC 

0.0311 
0.0311 
0.0311 
0.0311 
0.0311 
0.0311 

0.0311 
0.0311 
0.0311 
0.0311 
0.0311 
0.0311 

0.0159 
0.0159 
0.0159 
0.0159 
0.0159 
0.0159 

0.0159 
0.0159 
0.0159 
0.0159 
0.0159 
0.0159 

0.0596 
0.0596 
0.0596 
0.0596 
0.0596 
0.0596 

0.0413 

0.0413 

0.0413 

0.0413 

0.0413 

0.0413 

0.0505 

0.0505 

0.0505 

0.0505 

0.0505 

0.0505 

Noi'm. Soil 
Concentratiou 

(mg/kg) 

0.16 
0.25 

0.014 
0.25 
0.47 

0.014 

1.15 
0.16 
0.25 

0.014 
0.25 
0.47 

0.014 

1.15 

0.043 
0.053 
0.024 
0.082 
0.060 
0.113 

0.37 

0.043 
0.053 
0.024 
0.082 
0.060 
0.113 

0.37 
0.16 
0.14 
0.19 
0.50 
0.31 
2.32 

3.62 

0.09 

0.10 

0.08 

0.21 

0.32 

0.44 

1.24 
0.15 

0.12 

0.013 

0.40 

0.22 

0.62 

1.52 

Tissue 
Concenti'atiou 

("g/kg) 

4.4 
22.5 
0.70 
12.1 
233 
9.4 

2.5 
4.1 

2.50 
4.95 
4.95 
4.95 

4.5 
22.6 
0.91 
3.3 

86.6 
2.4 

1.9 
1.9 
1.9 
2.2 
5.3 
2.0 

1.9 
6.4 
1.0 
21 

301 
4.0 

Tissue 
Clone entration 

(mg/kg) 

0.0044 
0.023 

0.00070 
0.012 
0.23 

0.0094 

0.28 
00025 
0.0041 
00025 
0.0050 
0.0050 
0.0050 

0.0240 

0.0045 
0.0226 
0.0009 
0.0033 
0.0866 
0.0024 

0.12 

0.0019 
0.0019 
0.0019 
0.0022 
0.0053 
0.0020 

0.02 
0.0019 
0.0064 
0.0010 
0.021 
0.30 

0.004 

Fraction 
Lipids 

0.041 
0.041 
0.041 
0.041 
0.041 
0.041 

0.028 
0.028 
0.028 
0.028 
0.028 
0.028 

0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

0.033 
0.033 
0.033 
0.033 
0.033 
0.033 

0.035 
0.035 
0.035 
0.035 
0.035 
0.035 

Norm. Tissue 
Concentratiou (mg/kg) 

0.11 
0.55 
0.02 
0.30 
5.68 
0.23 

6.9 
0.089 
0.15 

0.089 
0.18 
0.18 
0.18 

0.86 

0,113 
0,57 

0.023 
0.08 
2.17 
0.06 

3.01 

0.058 
0.058 
0,058 
0.067 
0.16 
0,06 

0.46 
0.054 
0.18 

0.029 
0.59 
8.6 

0.11 

Insect Sample IDs 

OU2B-INS4B-10 
OU2B-INS4B-10 
OU2B-INS4B-10 
OU2B-INS4B-10 
OU2B-INS4B-10 
OU2B-IXS4B-10 

OU2B-INS4B-10 
OU2B-INS4C-10 
OU2B-INS4C-10 
OU2B-INS4C-10 
OU2B-INS4C-10 
OU2B-INS4C-10 
OU2B-INS4C-10 

OU2B INS4C-10 
OU2B-INS5B-10 
OU2B-INS5B-10 
OU2B-INS5B-10 
OU2B-INS5B-10 
OU2B-INS5B-10 
OU2B-INS5B-10 

OU2B INS5B-10 
OU2B-INS5C-10 
OU2B-INS5C-10 
OU2B-INS5C-10 
OU2B-INS5C-10 
OU2B-1NS5C-10 
OU2B-INS5C-10 

OU2B INS5C-10 
OU2B-INSNEA-10 
OU2B-INSNEA-10 
OU2B-INSNEA-10 
OU2B-INSNEA-10 
OU2B-INSNEA-10 
OU2B-INSNEA-10 
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Data Fairing for DDT Isomers iu Tei'i'estrial Invei'tebrates* 

OLIN McINTOSH OU 2 

Sample 
Type 

Spider 
(Nortlieast) 

(Cont,) 

Number of Soil 
Samples 

6 

Parameter 

2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR '̂ ^ 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR ^̂  
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR '^' 

AVEREAGE DDTR (Nortlieast) *"' 
Crawling Insect 

(Nortlieast) 
6 2,4'-DDD 

2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR 
2,4'-DDD 

2,4'-DDE 

2,4'-DDT 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

DDTR 
2,4'-DDD 

2,4'-DDE 

2,4'-DDT 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

DDTR 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

Soil 
Sample IDs 

OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 

OU2B-FPSS8-10 
OU2B-FPSS7-10 
OU2B-FPSS7-1C 
OU2B-FPSS7-1C 
OU2B-FPSS7-10 
OU2B-FPSS7-10 
OU2B-FPSS7-10 

OU2B-FPSS7-10 
OU2B-FPSS3-10 
OU2B-FPSS3-1C 
OU2B-FPSS3-1C 
OU2B-FPSS3-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 

OU2B-FPSS3-10 

OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B-FPSS6-10 
OU2B FPSS6-10 

OU2B-FPSB3-10-0-1 
OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3-10-0-1 

OU2B-FPSBDUP02-10 
OU2B-FPSB3 10-0-1 

OU2B-FPSS4-10 
OU2B-FPSSDUP01-10 

OU2B-FPSS4-10 
OU2B-FPSSDUP01-10 

OU2B-FPSS4-10 
OU2B-FPSSDUP01-10 

OU2B-FPSS4-10 
OU2B-FPSSDUP01-10 

OU2B-FPSS4-10 
OU2B-FPSSDUP01-10 

OU2B-FPSS4-10 
OU2B-FPSSDUP01-10 

OU2BFPSS4-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 
OU2B-FPSS8-10 

Individual 
Soil 

Concenti'atious 
(ug'kg) 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

4,0 
3,5 
4,2 
3,9 
1,7 
5,3 
10,2 
7,0 
16,6 
10,1 
11,8 
24,3 

6,2 
9,1 
4,6 
7,1 

0.65 
0.70 
19,6 
21,1 
10,3 
12,2 
52,6 
9,6 

NA 
NA 
NA 
NA 
NA 
NA 

Representative 
Soil 

Concentratiou 

(ug/kg)<"> 

36,3 
31,1 
5,7 

83,5 
74 

64,1 

5,2 
7,0 
4,2 
14,3 
19 
5,6 

71,6 
54,1 
3.3 
104 

98,9 
3.3 

9.6 
8.3 
11.5 
29.7 
18.6 
138 

3.75 

4.05 

3.5 

8.6 

13.4 

18.1 

7.65 

5.85 

0.675 

20.4 

11.3 

31.1 

36.3 
31.1 
5.7 

83.5 
74 

64.1 

Representative 
Soil 

Concenti'atiou 
(mg/kg) 

0.0363 
0.0311 
0.0057 
0.0835 
0.074 

0.0641 
0.295 

0.0052 
0.0070 
0.0042 
0.0143 
0.019 

0.0056 
0.055 

0.0716 
0.0541 
0.0033 
0.104 

0.0989 
0.0033 

0.335 

0.172 

0.010 
0.008 
0.012 
0.030 
0.019 
0.138 
0.22 

0.0038 

0.0041 

0.0035 

0.009 

0.013 

0.018 

0.051 
0.0077 

0.0059 

0.00068 

0.020 

0.011 

0.031 

0.077 
0.0363 
0.0311 
0.0057 
0.0835 
0.074 

0.0641 

TOC 
(mg/kg) 

56400 
56400 
56400 
56400 
56400 
56400 

42900 
42900 
42900 
42900 
42900 
42900 

298000 
298000 
298000 
298000 
298000 
298000 

59600 
59600 
59600 
59600 
59600 
59600 

41300 

41300 

41300 

41300 

41300 

41300 

50500 

50500 

50500 

50500 

50500 

50500 

56400 
56400 
56400 
56400 
56400 
56400 

FOC 

0.0564 
0.0564 
0.0564 
0.0564 
0.0564 
0.0564 

0.0429 
0.0429 
0.0429 
0.0429 
0.0429 
0.0429 

0.298 
0.298 
0.298 
0.298 
0.298 
0.298 

0.0596 
0.0596 
0.0596 
0.0596 
0.0596 
0.0596 

0.0413 

0.0413 

0.0413 

0.0413 

0.0413 

0.0413 

0.0505 

0.0505 

0.0505 

0.0505 

0.0505 

0.0505 

0.0564 
0.0564 
0.0564 
0.0564 
0.0564 
0.0564 

Noi'in. Soil 
Concentratiou 

(mg/kg) 

0.64 
0.55 
0.10 
1.48 
1.31 
1.14 
5.23 
0.12 
0.16 
0.10 
0.33 
0.44 
0.13 
1.29 
0.24 
0.18 

0.011 
0.35 
0.33 

0.011 

1.12 

2.34 

0.16 
0.14 
0.19 
0.50 
0.31 
2.32 
3.62 
0.09 

0.10 

0.08 

0.21 

0.32 

0.44 

1.24 
0.15 

0.12 

0.013 

0.40 

0.22 

0.62 

1.52 
0.64 
0.55 
0.10 
1.48 
1.31 
1.14 

Tissue 
Concenti'atiou 

("g/kg) 

3.5 
5.4 
2.3 
5.2 

30.7 
1.5 

Tissue 
Couceutration 

(mg/kg) 

0.33 

0.0035 
0.0054 
00023 
0.0052 
0.031 

0.0015 

Fraction 
Lipids 

0.044 
0.044 
0.044 
0.044 
0.044 
0.044 

Norm. Tissue 
Concentration (mg/kg) 

9.57 

0.080 
0.12 

0.052 
0.12 
0.70 

0.034 

Insect Sample IDs 

OU2B-INSNEA 10 
OU2B-INSNEC-10 
OU2B-INSNEC-10 
OU2B-INSNEC-10 
OU2B-INSNEC-10 
OU2B-INSNEC-10 
OU2B-INSNEC-10 
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TABLE D 2 

Data Fairing for DDT Isomers iu Tei'i'estrial Invei'tebrates* 

OLIN McINTOSH OU 2 

Sample 
Type 

Crawling Insect 
(Nortlieast) 

(Cont,) 

Number of Soil 
Samples 

6 

Parameter 

DDTR '̂ ^ 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR ^̂  
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR '^' 

AVEREAGE DDTR CVortlieast)'"* 
Spider 

(Southeast) 

Insects 
(Southwest) 

1994-Composite (d) 

1 2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR **' 
2,4'-DDD 
2,4'-DDE 
2,4'-DDT 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

DDTR **' 

AVEREAGE DDTR (Southeast)*'' 
3 DDTR 

DDTR 

Soil 
Sample IDs 

OU2B-FPSS8-10 
OU2B-FPSS7-10 
OU2B-FPSS7-10 
OU2B-FPSS7-10 
OU2B-FPSS7-10 
OU2B-FPSS7-10 
OU2B-FPSS7-10 

OU2B-FPSS7-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 
OU2B-FPSS3-10 

OU2B-FPSS3-10 

OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSS11-10 
OU2B-FPSSU-10 

OU2B FPSSll-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 
OU2B-FPSS12-10 

OU2B-FPSS12-10 

OSG0701-0694 
OSG0701FD-0694 

OSG0702-0694 
OSG0703-0694 

OSG07 

Individual 
Soil 

Concenti'atious 
(ug'kg) 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1439,8 
1880,5 
738,5 
1896,4 

Representative 
Soil 

Concentratiou 

(ug/kg)<"> 

5,2 
7,0 
4,2 
14,3 
19 
5,6 

71,6 
54,1 
3.3 
104 

98,9 
3.3 

4,9 
7,7 

0.44 
7,8 

14,6 
0.44 

0,68 
0,85 
0.38 
1,3 

0,95 
1,8 

1660,15 
NA 
NA 
NA 

Representative 
Soil 

Concenti'atiou 
(mg/kg) 

0.295 
0,0052 
0,0070 
0,0042 
0,0143 
0,019 

0,0056 
0.055 

0,0716 
0,0541 
0.0033 
0.104 

0.0989 
0.0033 

0.335 

0.172 

0.0049 
0.0077 
0.0004 
0.0078 
0.0146 
0.0004 
0.036 

0.00068 
0.00085 
0.00038 
0.0013 

0.00095 
0.0018 

0.0060 

0.021 
1.66 
NA 
0.74 
1.90 
1.43 

TOC 
(mg/kg) 

42900 
42900 
42900 
42900 
42900 
42900 

298000 
298000 
298000 
298000 
298000 
298000 

31100 
31100 
31100 
31100 
31100 
31100 

15900 
15900 
15900 
15900 
15900 
15900 

45600 (e) 

FOC 

0.0429 
0.0429 
0.0429 
0.0429 
0.0429 
0.0429 

0.298 
0.298 
0.298 
0.298 
0.298 
0.298 

0.0311 
0.0311 
0.0311 
0.0311 
0.0311 
0.0311 

0.0159 
0.0159 
0.0159 
0.0159 
0.0159 
0.0159 

0.046 

Noi'in. Soil 
Concentratiou 

(mg/kg) 

5.23 
0.12 
0.16 
0.10 
0.33 
0.44 
0.13 
1.29 
0.24 
0.18 

0.011 
0.35 
0.33 

0.011 

1.12 

2.34 

0.16 
0.25 

0.014 
0.25 
0.47 

0.014 
1.15 

0.043 
0.053 
0.024 
0.082 
0.060 
0.113 

0.37 

0.76 
31.1 

31.1 

Tissue 
Concenti'atiou 

("g/kg) 

1.3 
7.7 

1.25 
5.7 
121 
5.2 

NA 

Tissue 
Couceutration 

(mg/kg) 

0.049 

0.0013 
0.0077 
00013 
0.0057 
0.121 

00052 

0.142 
0.13 

0.13 

Fraction 
Lipids 

0.036 
0.036 
0.036 
0.036 
0.036 
0.036 

0.0378 

Norm. Tissue 
Concentration (mg/kg) 

1.10 

0.036 
0.21 

0.035 
0.16 
3.4 

0.14 

3.95 
3.44 

3.44 

Insect Sample IDs 

OU2B-INSNEC-10 
OU2B-INSSEA-10 
OU2B-INSSEA-10 
OU2B-INSSEA-10 
OU2B-INSSEA-10 
OU2B-INSSEA-10 
OU2B-INSSEA-10 

OU2B-INSSEA-10 
OIN0303 

OIN0303 

Notes: 
*Data pairs represent a 400-foot forage area. 
(a) Duplicate samples were aveiaged together to obtain a representative concentiation. 
(b) DDTR is the siini of 2,4'- and 4.4'-isomers of DDD, DDE, and DDT 
(e) Average DDTR concentration of all samples in area. 
(d) Composite insect DDTr values from 1994 multiplied by 1.97 to obtain representative DDTR coneentiations. 

Teirestrial insects from 1994 include crawling, climbing, and flying bisects composited together. This sample will be combined wifli the complete dataset for the puiposes 
of BAF analysis: however, the sample will not be included when considering individual types of insects. 

(e) Average TOC in all basin samples. 
Concentrations in italics were non-detect for DDT isomer. A value of 1/2 the detection limit used as a representative concentration. 
NA = Not Applicable 
A = Spiders 
B = Flying Insects 
C = CiawUng Insects 

PREPARED BY/DATE: MKB 4/27/11 
CHECKED BY/DATE: NSR 4/28/11 
REVISED BY/DATE: MKB 1/23/12 
CHECKED BY/DATE: NSR 1/23/12 
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FIGURE D-la 

Mercury in Flying Insects, Crawling Insects, and Spiders 
Includes 1994 Sample Point 

(Average M e r c u r y Surface Soil Concent ra t ions vs. Inver tebra te iVJetl iy lmercury Tissue Concent ra t ions) 
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FIGURE D-lb 
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Mercury in Flying Insects, Crawling Insects, and Spiders - Ratio Method 
Includes 1994 Sample Point 

(Average Mercu ry Surface Soil Concent ra t ions vs. Inver tebra te M e t h y l m e r c u r y Tissue Concent ra t ions) 
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FIGURE D-lc 
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Mercury in Flying Insects, Crawling Insects, and Spiders 
(Average Mercu ry Surface Soil Concent ra t ions vs. Inver tebra te M e t h y l m e r c u r y Tissue Concent ra t ions) 
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FIGURE D-ld 
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Mercury in Flying Insects, Crawling Insects, and Spiders - Ratio Method 
(Average M e r c u r y Surface Soil Concent ra t ions vs. Average Inver tebra te M e t h y l m e r c u r y Tissue 
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FIGURE D-2a 
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Mercury in Spiders 
(Average M e r c u r y Surface Soil Concent ra t ions vs. Spider M e t h y l m e r c u r y Tissue Concent ra t ions) 
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FIGURE D-2b 
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Mercury in Spiders - Ratio Method 
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FIGURE D-3a 
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Mercury in Flying Insects 
(Average M e r c u r y Surface Soil Concent ra t ions vs. Flying Insect M e t h y l m e r c u r y Tissue Concentrat ions) 
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FIGURE D-3b 

Mercury in Flying Insects - Ratio Method 
(Average Mercu ry Surface Soil Concent ra t ions vs. Flying Insect M e t h y l m e r c u r y Tissue Concent ra t ions) 
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FIGURE D-4a 
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Mercury in Crawling Insects 
(Average Mercu ry Surface Soil Concent ra t ions vs. Crawl ing Insect M e t h y l m e r c u r y Tissue Concent ra t ions) 
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FIGURE D-4b 
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Mercury in Crawling Insects - Ratio Method 
(Average Mercu ry Surface Soil Concent ra t ions vs. Average Crawl ing Insect M e t h y l m e r c u r y Tissue 

Concent ra t ions) 
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FIGURE D-5a 
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Mercury in Crawling Insects & Spiders 
(Average Mercu ry Surface Soil Concent ra t ions vs. Crawl ing Insect and Spider M e t h y l m e r c u r y Tissue 

Concent ra t ions) 
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FIGURE D-5b 

Mercury in Crawling Insects & Spiders - Ratio Method 
(Average M e r c u r y Surface Soil Concent ra t ions vs. Average Crawl ing Insect and Spider M e t h y l m e r c u r y Tissue 

Concent ra t ions) 
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FIGURE D-6a 
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DDTR in Flying Insects, Crawling Insects & Spiders (Normalized) 
Includes 1994 Sample Point 

( Inc ludes: 2,4'-DDT, -DDE, -DDD & 4,4'-DDT, -DDE, -DDD) 
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FIGURE D-6b 
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DDTR in Flying Insects, Crawling Insects & Spiders (Non-Normalized) 
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FIGURE D-6c 

DDTR in Flying Insects, Crawling Insects & Spiders (Normalized ) 
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FIGURE D-9d 
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APPENDIX D-2 
Statistical Analysis of MercuiT in Floodplain Soil and Invertebrates 

All Invertebrate Data -1994 Historical Sample Inclnded 
OLIN McINTOSH OL-2 

Flying Insect 
Crawling Insect 
Flying Insect 
Flying Insect 
Crawling Insect 
Flying Insect 
Crawling Insect 
Spider 
Flying Insect 
Crawling Insect 
Spider-NE 
Crawling Insect-NE 
Spider-SE 
Insects - composite 
1994 SW 

Avg. Hg Soil Cone. 
(mg/kg) 

0.160 
0.918 
0.457 
1.000 
1.000 
2.450 
2.450 
1.675 
1.675 
1.675 
0.561 
0.561 
1.290 

3.783 

Log Avg. Hg 
Soil Cone. 

(mg/kg) 
-0.796 
-0.037 
-0.340 
0.000 
0.000 
0.389 
0.389 
0.224 
0.224 
0.224 
-0.251 
-0.251 
0.111 

0.578 

Avg. MeHg 
Inv. Cone. 

(mg/kg) 
0.150 
0.174 
0.146 
0.122 
0.004 
0.066 
0.031 
0.071 
0.334 
0.012 
0.080 
0.035 
0.061 

0.066 

Log Avg. MeHg 
Inv. Cone. 

(mg/kg) 
-0.823 
-0.760 
-0.837 
-0.913 
-2.453 
-1.182 
-1.502 
-1.152 
-0.477 
-1.913 
-1.097 
-1.453 
-1.214 

-1.182 

SUMMARY OUTPUT - LINEAR REGRESSION 

Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

Regression Statistics 
0.176257245 
0.031066616 

-0.049677832 
0.088068071 

14 

ANOVA 

Regression 
Residual 
Total 

df 
1 

12 
13 

SS MS 
0.002984134 0.002984134 
0.093071821 0.007755985 
0.096055955 

F 
0.384752351 

Significance F 
0.546670216 

Coefficients Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
Intercept 
X Variable 1 

0.118218203 
-0.015444524 

0.042142893 2.80517534 
0.024899114 -0.62028409 

0.015890985 
0.546670216 

0.026396728 0.21004 0.026396728 
-0.069695032 0.038806 -0.06969503 

0.210039678 
0.038805984 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.206851142 
0.042787395 

-0.036980322 
0.514522712 

14 

ANOVA 

Regression 
Residual 
Total 

df 
1 

12 
13 

SS MS 
0.142003087 0.142003087 
3.176803456 0.264733621 
3.318806543 

F Significance F 
0.536399895 0.477990356 

Coefficients Standard Error tStat P-value Lower95%, Upper95%. Lower95.0% Upper95.0% 
Intercept 
X Variable 1 

-1.20143472 
-0.292442542 

0.138147265 -8.69676807 
0.399297147 -0.73239327 

1.58322E-06 
0.477990356 

-1.502431752 -0.90044 -1.50243175 -0.900437688 
-1.162436289 0.577551 -1.16243629 0.577551205 



APPENDIX D 2 
Statistical Analysis of Mercuiy in Floodplain Soil and Invertebrates 

All Invertebrate Data -1994 Historical Sample Exccluded 
OLIN McINTOSH OU 2 

Flying Insect 
Crawling Insect 
Flying Insect 
Flying Insect 
Crawling Insect 
Flying Insect 
Crawling Insect 
Spider 

Flying Insect 
Crawling Insect 
Spider-NE 
Crawling Insect-NE 
Spider-SE 

Avg. Hg Soil Cone. 
(mg/kg) 

0.160 
0.918 
0.457 
1.000 
1.000 
2.450 
2.450 
1.675 

1.675 
1.675 
0.561 
0.561 
1.290 

Log Avg. Hg 
Soil Cone. 

(mg/kg) 
-0.796 
-0.037 
-0.340 
0.000 
0.000 
0.389 
0.389 

0.224 
0.224 
0.224 
-0.251 
-0.251 
0.111 

Avg. MeHg 
Inv. Cone. 

(mg/kg) 
0.150 
0.174 
0.146 
0.122 
0.004 
0.066 
0.031 
0.071 

0.334 
0.012 
0.080 
0.035 
0.061 

Log Avg. MeHg 
Inv. Cone. 

(mg/kg) 
-0.823 
-0.760 
-0.837 
-0.913 
-2.453 
-1.182 
-1.502 

-1.152 
-0.477 
-1.913 
-1.097 
-1.453 
-1.214 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.146610424 
0.021494616 

-0.067460418 
0.091946553 

13 

ANOVA 

Regression 
Residual 
Total 

df 
1 

11 
12 

SS 
0.00204282 

0.092995854 
0.095038674 

MS 
0.00204282 

0.008454169 

F 
0.241634624 

Significance F 
0.632689387 

Coefficients Standard Error tStat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
Intercept 
X Variable 1 

0.120689082 
-0.017847158 

0.051140301 
0.036306927 

2.359960337 
-0.49156345 

0.03781652 
0.632689387 

0.008130039 
-0.097758166 

0.233248 
0.062064 

0.008130039 
-0.09775817 

0.233248126 
0.062063849 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.238380099 
0.056825072 

-0.028918104 
0.533371778 

13 

ANOVA 

Regression 
Residual 
Total 

df 
1 

11 
12 

SS 
0.188538695 
3.129339995 
3.317878689 

/WS 
0.188538695 
0.284485454 

F 
0.662735799 

Significance F 
0.43286583 

Coefficients Standard Error tStat P-value Lower 95%, Upper 95%, Lower 95.0% Upper 95.0% 
Intercept 
X Variable 1 

-1.216669807 
-0.374980997 

0.147985745 
0.460616027 

-8.2215338 
-0.81408587 

5.03335E-06 
0.43286583 

-1.542384236 
-1.388790036 

-0.89096 
0.638828 

-1.54238424 
-1.38879004 

-0.890955377 
0.638828041 



APPENDIX D-2 
Statistical Analysis of Mercury iu Floodplain Soil and Inveitebrates 

Spiders 
OLIN McINTOSH OU-2 

Spider 
Spider-NE 
Spider-SE 

Avg. Hg Soil 
Cone, (mg/kg) 

1.675 
0.561 
1.290 

Log Avg. Hg 
Soil Cone. 

(mg/kg) 
0.224 
-0.251 
0.111 

Avg. MeHg 
Inv. Cone. 
(mg/kg) 

0.071 
0.080 
0.061 

Log Avg. MeHg 
Inv. Cone. 
(mg/kg) 
-1.152 
-1.097 
-1.214 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.644195735 
0.414988145 

-0.170023711 
0.010167758 

3 

ANOVA 

Regression 
Residual 
Total 

df 
1 
1 
2 

SS MS 
7.33367E-05 7.33367E-05 
0.000103383 0.000103383 
0.00017672 

F 
0.709367068 

Significance F 
0.554384433 

Coefficients Standard Error tStat P-value Lower 95% Upper 95%ower 95.0°,Upper 95.0% 
Intercept 
X Variable 1 

0.083081919 
-0.010704474 

0.016050682 
0.012709539 

5.176223617 
-0.84223932 

0.12149251 
0.554384433 

-0.120861332 
-0.172194479 

0.287025 -0.12086 0.28702517 
0.150786 -0.17219 0.15078553 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.701794922 
0.492516112 

-0.014967775 
0.058730838 

3 

ANOVA 

Regression 
Residual 
Total 

df 
1 
1 
2 

SS MS 
0.003347577 0.003347577 
0.003449311 0.003449311 
0.006796888 

F 
0.970505911 

Significance F 
0.504764569 

Coefficients Standard Error tStat P-value Lower 95%, Upper 95%ower 95.0°,Upper 95.0%, 
Intercept 
X Variable 1 

-1.149805694 
-0.164951102 

0.034228524 
0.16743881 

-33.5920321 
-0.98514258 

0.018945916 
0.504764569 

-1.584720334 -0.71489 -1.58472 -0.7148911 
-2.292462907 1.962561 -2.29246 1.9625607 



APPENDLX D 2 
Statistical Analysis of Mercuiy in Floodplain Soil and Invertebrates 

Flying Insects 
OLIN McINTOSH OU 2 

Flying Insect 
Flying Insect 
Flying Insect 
Flying Insect 
Flying Insect 

Avg. Hg Soil 
Cone. 

(mg/kg) 
0.160 
0.457 
1.000 
2.450 
1.675 

Log Avg. Hg 
Soil Cone. 

(mg/kg) 
-0.796 
-0.340 
0.000 
0.389 
0.224 

Avg. MeHg 
Inv. Cone. 
(mg/kg) 

0.150 
0.146 
0.122 
0.066 
0.334 

Log Avg. 
MeHg Inv. 

Cone, (mg/kg) 
-0.823 
-0.837 
-0.913 
-1.182 
-0.477 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.01644507 
0.00027044 

-0.33297275 
0.11647094 

5 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 1.10089E-05 
3 0.D40696443 
4 0.040707452 

MS 
1.1009E-05 
0.01356548 

F 
0.000811541 

Significance F 
0.979062428 

Coefficients Standard Error tStat P-value Lower 95% Upper 95%,.ower 95.0°A Upper 95.0% 
Intercept 
XVariablel 

0.16561214 
-0.00178685 

0.088895148 
0.062724029 

1.86300542 
-0.0284876 

0.159354251 
0.979062428 

-0.117291892 
-0.201402709 

0.448516 -0.117292 
0.197829 -0.201403 

0.44851618 
0.197829 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.14606114 
0.02133386 

-0.30488819 
0.28801207 

5 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 0.005424722 
3 0.248852863 
4 0.254277585 

MS 
0.00542472 
0.08295095 

F 
0.065396738 

Significance F 
0.814692553 

Coefficients Standard Error tStat P-value Lower 95%, Upper 95%.ower 95.0°A Upper95.0% 
Intercept 
X Variable 1 

-0.8542589 
-0.07781399 

0.132669344 
0.304284351 

-6.4390075 
-0.2557279 

0.007595103 
0.814692553 

-1.276471963 
-1.046182596 

-0.43205 -1.276472 -0.43204583 
0.890555 -1.046183 0.89055462 



APPENDIX D 2 
Statistical Analysis of Mercury in Floodplain Soil and Invertebrates 

Crawling Insects 
OLIN McINTOSH OU 2 

Crawling Insect 
Crawling Insect 
Crawling Insect 
Crawling Insect 
Crawling Insect-NE 

Avg. Hg Soil 
Cone. 

(mg/kg) 
0.918 
1.000 
2.450 
1.675 
0.561 

Log Avg. Hg 
Soil Cone. 

(mg/kg) 
-0.037 
0.000 
0.389 
0.224 
-0.251 

Avg. MeHg Inv. 
Cone, (mg/kg) 

0.174 
0.004 
0.031 
0.012 
0.035 

Log Avg. MeHg 
Inv. Cone. 
(mg/kg) 
-0.760 
-2.453 
-1.502 
-1.913 
-1.453 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.278046664 
0.077309948 

-0.2302534 
0.077424552 

5 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 0.001506809 
3 0.017983684 
4 0.019490493 

MS 
0.001506809 
0.005994561 

F 
0.251362678 

Significance F 
0.650595952 

Coefficients Standard Error tStat P-value Lower 95%, Upper 95%Lower 95.0%, Upper 95.0%, 
Intercept 
X Variable 1 

0.085507595 
-0.02591787 

0.076553498 
0.051695044 

1.116965217 
-0.501360827 

0.345406451 
0.650595952 

-0.158119803 
-0.190434571 

0.329135 -0.1581198 
0.138599 -0.1904346 

0.32913499 
0.13859883 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.153691619 
0.023621114 
-0.30183851 
0.712856513 

5 

ANOVA 

Regression 
Residual 
Total 

df 
1 
3 
4 

SS 
0.036881408 
1.524493223 
1.561374631 

MS 
0.036881408 
0.508164408 

F 
0.072577708 

Significance F 
0.805086894 

Coefficients Standard Error tStat P-value Lower 95%, Upper 95%Lower 95.0%, Upper 95.0%, 
Intercept 
X Variable 1 

-1.59081136 
-0.38808772 

0.33225592 
1.440549814 

-4.787909759 
-0.269402501 

0.017326601 
0.805086894 

-2.648197991 
^.972560154 

-0.53342 -2.648198 -0.5334247 
4.196385 -4.9725602 4.19638471 



APPENDIX D 2 
Statistical Analysis of Meicury in Floodplain Soil and Invertebrates 

Crawling Insects aud Spider 
OLIN McINTOSH Oi : 2 

Crawling Insect 
Crawling Insect 
Crawling Insect 
Spider 
Crawling Insect 
Spider-NE 

Crawling Insect-NE 

Spider-SE 

Avg. Hg Soil 
Cone, (mg/kg) 

0.918 
1.000 
2.450 
1.675 
1.675 
0.561 

0.561 

1.290 

Log Avg. Hg 
Soil Cone. 

(mg/kg) 
-0.037 
0.000 
0.389 
0.224 
0.224 
-0.251 

-0.251 
0.111 

Avg. MeHg 
Inv. Cone. 

(mg/kg) 
0.174 
0.004 
0.031 
0.071 
0.012 
0.080 

0.035 

0.061 

Log Avg. 
MeHg Inv. 

Cone, (mg/kg) 
-0.760 
-2.453 
-1.502 
-1.152 
-1.913 
-1.097 

-1.453 
-1.214 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.287885394 
0.082878 

-0.069975667 
0.055786301 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 0.0016874 
6 0.01867267 
7 0.02036007 

MS 
0.001687402 
0.003112111 

F Significance F 
0.542204855 0.489297562 

Coefficients Standard Errot tStat P-value Lower 95%o Upper 95%,Lower 95.0%> Upper 95.0%o 
Intercept 
X Variable 1 

0.08891012 
-0.024027637 

0.04578438 
0.03263092 

1.941931135 
-0.736345608 

0.100173335 
0.489297562 

-0.02312023 
-0.10387263 

0.20094 
0.055817 

-0.0231202 
-0.1038726 

0.20094047 
0.05581736 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.172658069 
0.029810809 
-0.13188739 
0.564071751 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 0.05865935 
6 1.90906164 
7 1.96772099 

MS 
0.058659354 

0.31817694 

F Significance F 
0.184360798 0.682642427 

Coefficients Standard Errot tStat P-value Lower 95%o Upper 95%!Lower 95.0%, Upper 95.0%o 
Intercept 
X Variable 1 

-1.422598255 
-0.39790754 

0.20496873 
0.9267186 

-6.940562526 
-0.429372563 

0.00044352 
0.682642427 

-1.92413866 
-2.66550626 

-0.92106 
1.869691 

-1.9241387 
-2.6655063 

-0.9210579 
1.86969118 
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APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

All Invertebrate Data (Normalized) - 1994 Historical Sample Included 
OLIN McINTOSH OU-2 

Flying Insect 

Crawling Insect 

Flying Insect 

Flying Insect 

Crawling Insect 

Flying Insect 

Crawling Insect 

Spider-NE 

Crawling Insect-NE 

Spider-SE 

Insects-SW 

(Composite, 1994} 

Norm. Soil 

Cone. 

(mg/kg) 

3.619 

1.324 

2.585 

1.153 

1.153 

0.375 

0.375 

2.337 

2.337 

0.764 

31.124 

Log Norm. 

Soil Cone. 

(mg/kg) 

0.559 

0.122 

0.413 

0.062 

0.062 

-0.426 

-0.426 

0.369 

0.369 

-0.117 

1.493 

Norm. 

Tissue Cone. 

(mg/kg) 

20.609 

10.714 

8.431 

6.880 

0.855 

3.008 

0.461 

9.569 

1.105 

3.949 

3.439 

Log Norm. 

Tissue Cone. 

(mg/kg) 

1.314 

1.030 

0.926 

0.838 

-0.068 

0.478 

-0.337 

0.981 

0.043 

0.596 

0.536 

SUMMARY OUTPUT - LINEAR REGRESSION (NORMALIZED) 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.074985 
0.005623 

-0.104864 
6.263334 

11 

ANOVA 

Regression 
Residua! 
Total 

df SS 
1 1.996432 
9 353.0642 

10 355.0606 

MS 
1.9964316 
39.229355 

F Significance F 
0.0508913 0.826559004 

Coefflclents'andard Err t Stat P-value Lower 95%o Upper 95%oLower 95.0% Upper 95.0% 
Intercept 
XVar iab le l 

6.488126 2.112868 3.0707675 0.0133374 1.708486768 11.26777 1.70848677 11.2677652 

-0.049875 0.221085 -0.225591 0.826559 -0.55000378 0.450254 -0.5500038 0.45025424 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.332602 
0.110624 
0.011805 
0.511586 

11 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 0.292985 
9 2.355482 

10 2.648467 

MS 
0.2929846 
0.2617203 

F Significance F 
1.1194571 0.317605643 

Coefflclents'andard Err t Stat P-value Lower 95%o Upper 95%oLower 95.0% Upper 95.0% 
Intercept 
XVar iab le l 

0.503634 0.168806 2.9834996 0.0153621 0.121767202 0.8855 0.1217672 0.8855003 

0.322073 0.304404 1.058044 0.3176056 -0.36653683 1.010682 -0.3665368 1.01068242 



APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

All Invertebrate Data (Normalized) -1994 Historical Sample Excluded 
OLIN McINTOSH OU-2 

Flying Insect 
Crawling Insect 

Flying Insect 
Flying Insect 

Crawling Insect 
Flying Insect 

Crawling Insect 
Spider-NE 

Crawling Insect-NE 
Spider-SE 

Norm. Soil 
Cone. 

(mg/kg) 

3.619 
1.324 
2.585 
1.153 
1.153 
0.375 
0.375 
2.337 
2.337 
0.764 

Log Norm. 
Soil Cone. 

(mg/kg) 

0.559 
0.122 
0.413 
0.062 
0.062 
-0.426 
-0.426 
0.369 
0.369 
-0.117 

Norm. 

Tissue 

Cone. 
(mg/kg) 

20.609 
10.714 
8.431 
6.880 
0.855 
3.008 
0.461 
9.569 
1.105 
3.949 

log Norm. 

Tissue 

Cone. 
(mg/kg) 

1.314 
1.030 
0.926 
0.838 
-0.068 
0.478 
-0.337 
0.981 
0.043 
0.596 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.730912 
0.534232 
0.476011 
4.489675 

10 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 184.9609 
8 161.2575 
9 346.2184 

MS 
184.9609 
20.15718 

F Significance F 
9.17593 0.01632978 

Coefflcientiandard Err t Stat P-value Lower95% Upper95%Lov\/er 95.0% Upper 95.0% 
Intercept 
X Variable 1 

-0.22848 2.65232 -0.08614 0.933469 -6.34474188 5.887778 -6.3447419 5.8877776 
4.235421 1.398207 3.02918 0.01633 1.01114955 7.459693 1.01114955 7.45969339 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.577171 
0.333127 
0.249767 
0.469712 

10 

ANOVA 

df SS MS F Significance F 
Regression 
Residual 
Total 

1 0.881696 0.881696 3.996281 0.08063233 
8 1.765034 0.220629 
9 2.64673 

Coefflcientiandard Err t Stat P-value Lower 95% Upper95%Lov\/er 95.0%, Upper 95.0%, 
Intercept 
X Variable 1 

0.490175 0.155207 3.158195 0.013431 0.13226638 0.848084 0.13226638 0.84808449 
0.913575 0.457 1.99907 0.080632 -0.14026895 1.967419 -0.140269 1.96741941 



APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

Flying Insects (Normalized) 
OLIN McINTOSH OU-2 

Flying Insect 
Flying Insect 
Flying Insect 

Flying Insect 

Norm. Soil 
Cone. 

(mg/kg) 

3.619 
2.585 
1.153 
0.375 

log Norm. 
Soil Cone. 
(mg/kg) 

0.559 
0.413 
0.062 
-0.426 

Norm. Tissue 
Cone, (mg/kg) 

20.609 
8.431 
6.880 
3.008 

Log Norm. 
Tissue Cone. 

(mg/kg) 

1.314 
0.926 
0.838 
0.478 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.913274 
0.834069 
0.751103 
3.792309 

4 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 144.581 
2 28.76321 
3 173.3443 

MS F Significance F 
144.581043 10.0531927 0.086726295 
14.3816047 

Coefflclents'andard Ern tStat P-value Lower 95%, Upper 95% Lower 95.0%, Upper 95.0%, 
Intercept 
X Variable 1 

0.474005 
4.788884 

3.481503 
1.510366 

0.13614948 
3.17067701 

0.90417084 
0.08672629 

-14.5056931 
-1.70969805 

15.4537 -14.5056931 
11.28747 -1.70969805 

15.45370269 
11.2874659 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.941322 
0.886087 
0.829131 
0.141873 

4 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 0.313134 
2 0.040256 
3 0.353389 

MS F Significance F 
0.31313376 15.5572614 0.058678047 
0.02012782 

Coefflclents-andard Ern t Stat P-value Lower 95%o Upper 95%o Lower 95. OVo Upper 95.0% 
Intercept 
X Variable 1 

0.777019 0.076401 10.1702455 0.00953003 0.448291289 1.105747 0.44829129 1.105747184 
0.737592 0.187003 3.94426944 0.05867805 -0.0670189 1.542203 -0.0670189 1.542202756 



APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

Crawling Insects (Normalized) 
OLIN McINTOSH OU-2 

Crawling Insect 
Crawling Insect 
Crawling Insect 

Crawling Insect-NE 

Norm. Soil 
Cone. 

(mg/kg) 

1.324 
1.153 
0.375 
2.337 

Log Norm. 
Soil Cone. 
(mg/kg) 

0.122 
0.062 
-0.426 
0.369 

Norm. 
Tissue 
Cone. 

(mg/kg) 

10.714 
0.855 
0.461 
1.105 

Log Norm. 
Tissue 
Cone. 

(mg/kg) 

1.030 
-0.068 
-0.337 
0.043 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.07352 
0.005405 
-0.49189 
6.058893 

4 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 0.399004 
2 73.42037 
3 73.81938 

MS F Significance F 
0.399004 0.010869 0.92648035 
36.71019 

Coefflcientiandard Err t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0% 
Intercept 2.697272 6.387494 0.422274 0.713889 -24.7858966 30.18044 -24.7858966 30.18044 
XVariablel 0.45194 4.334963 0.104255 0.92648 -18.1998991 19.10378 -18.1998991 19.103779 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.435448 
0.189615 
-0.21558 
0.65809 

4 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 0.202666 
2 0.866164 
3 1.06883 

MS F Significance F 
0.202666 0.467963 0.564551697 
0.433082 

Coefficients-andardErr t Stat P-value Lower 95%, Upper95%Lower 95.0%) Upper 95.0%, 
Intercept 0.142499 0.331012 0.430495 0.708787 -1.28173036 

XVariablel 0.781067 1.141779 0.684079 0.564552 -4.13161236 

1.566729 -1.28173036 1.5667286 
5.693745 -4.13161236 5.6937455 



APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

Crawling Insects & Spiders (Normalized) 
OLIN McINTOSH OU-2 

Crawling insect 

Crawling Insect 

Crawling Insect 

Spider-NE 

Crawling Insect-NE 

Spider-SE 

Norm. Soil 

Cone. 

(mg/kg) 

1.324 

1.153 

0.375 

2.337 

2.337 

0.764 

Log Norm. 

Soil Cone. 

(mg/kg) 

0.122 

0.062 

-0.426 

0.369 

0.369 

-0.117 

Norm. 

Tissue 

Cone. 

(mg/kg) 

10.714 

0.855 

0.461 

9.569 

1.105 

3.949 

Log Norm. 

Tissue 

Cone. 

(mg/kg) 

1.030 

-0.068 

-0.337 

0.981 

0.043 

0.596 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.348032 
0.121126 
-0.09859 
4.819442 

6 

ANOVA 

Regression 
Residual 
Total 

df 
1 
4 
5 

SS 
12.80459 
92.9081 

105.7127 

MS 
12.80459 
23.22703 

F Significance F 
0.55128 0.499029756 

CoefficientsandardErr t Stat P-value Lower 95%, Upper 95%Lower 95.0%, Upper 95.0%, 
Intercept 
X Variable 1 

1.71039 4.171964 0.409972 0.702833 -9.872838068 
1.97694 2.662609 0.742482 0.49903 -5.415647511 

13.29362 -9.8728381 
9.369527 -5.4156475 

13.2936174 
9.369527403 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.492504 
0.24256 
0.0532 

0.560274 
6 

ANOVA 

Regression 
Residual 
Total 

df 
1 
4 
5 

SS 
0.402097 
1.255626 
1.657723 

MS F Significance F 
0.402097 1.280945 0.320975452 
0.313907 

Coefficientsandard Err t Stat P-value Lower 95%, Upper 95%oLower 95.0% Upper 95.0%, 
Intercept 
X Variable 1 

0.315526 0.234555 1.345213 0.249759 -0.335701971 
0.932979 0.824341 1.131788 0.320975 -1.355758106 

0.966754 -0.335702 0.966754014 
3.221717 -1.3557581 3.22171692 
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APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

All Invertebrate Data (Non-Normalized) - 1994 Historical Sample Included 
OLIN McINTOSH OU-2 

Flying Insect 

Crawling Insect 

Flying Insect 

Flying Insect 

Crawling Insect 

Flying Insect 

Crawling Insect 

Spider-NE 

Crawling Insect-NE 

Spider-SE 

insects-SW/ 

{Composite, 1994) 

Soil Cone, 

(mg/kg) 

0.216 

0.206 

0.134 

0.036 

0.036 

0.006 

0.006 

0.172 

0.172 

0.021 

1.432 

Log Soil 

Cone. 

(mg/kg) 

-0.666 

-0.686 

-0.874 

-1.445 

-1.445 

-2.225 

-2.225 

-0.766 

-0.766 

-1.680 

0.156 

Tissue 

Cone. 

(mg/kg) 

0.659 

0.354 

0.337 

0.282 

0.024 

0.120 

0.015 

0.335 

0.049 

0.142 

0.130 

Log Tissue 

Cone. 

(mg/kg) 

-0.181 

-0.452 

-0.472 

-0.550 

-1.621 

-0.920 

-1.818 

-0.475 

-1.313 

-0.847 

-0.886 

SUMMARY OUTPUT - LINEAR ANALYSIS 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.01873 
0.000351 
-0.11072 
0.204242 

11 

ANOVA 

df SS MS F Significance F 
Regression 
Residual 
Total 

1 0.000132 0.000132 0.003158 0.956411069 
9 0.375432 0.041715 

10 0.375564 

Coefflcientiandard Err t Stat P-value Lower 95%o Upper 95%, Lower 95.0% Upper 95.0%o 
Intercept 
X Variable 1 

0.224457 
-0.00886 

0.070775 
0.157596 

3.171425 
-0.0562 

0.01134 
0.956411 

0.064353172 
-0.36536314 

0.38456 0.06435317 0.38456033 
0.34765 -0.36536314 0.34764966 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.469806 
0.220718 
0.134131 
0.486129 

11 

ANOVA 

Regression 
Residual 
Total 

df 
1 
9 

10 

SS MS F Significance F 
0.602405 0.602405 2.549094 0.144821954 

2.12689 0.236321 
2.729295 

Coefflcientiandard Err t Stat P-value Lower 95%, Upper 95% Lower 95.0% Upper 95.0%, 
Intercept 
X Variable 1 

-0.47962 
0.337416 

0.283337 
0.211336 

-1.69275 
1.596588 

0.124753 
0.144822 

-1.12057161 
-0.14065858 

0.161334 -1.12057161 0.16133416 
0.815491 -0.14065858 0.81549121 



APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

All Invertebrate Data (Non-Normalized) -1994 Historical Sample Excluded 
OLIN McINTOSH OU-2 

Flying Insect 

Crawling Insect 
Flying Insect 
Flying Insect 

Crawling Insect 
Flying Insect 

Crawling Insect 

Spider-NE 
Crawling Insect-NE 

Spider-SE 

Soil 

Concentra 

tion 

(mg/kg) 

0.216 

0.206 
0.134 
0.036 

0.036 
0.006 
0.006 

0.172 
0.172 
0.021 

Log Soil 

Cone. 

(mg/kg) 

-0.666 

-0.686 
-0.874 
-1.445 

-1.445 
-2.225 
-2.225 

-0.766 
-0.766 
-1.680 

Tissue 

Cone. 

(mg/kg) 

0.659 

0.354 
0.337 
0.282 

0.024 
0.120 
0.015 

0.335 
0.049 
0.142 

Log Tissue 

Cone. 

(mg/kg) 

-0.181 

-0.452 
-0.472 
-0.550 

-1.621 
-0.920 
-1.818 

-0.475 
-1.313 
-0.847 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.685337 
0.469686 
0.403397 
0.155795 

10 

ANOVA 

Regression 
Residual 
Total 

df 
1 
8 
9 

SS 
0.171977 
0.194176 
0.366153 

MS F Significance F 
0.171977 7.085414 0.02872321 
0.024272 

Coefflcientiandard Err t Stat P-value Lower95%o Upper 95% Lower 95.0%o Upper95.0% 
Intercept 
X Variable 1 

0.072414 0.077525 0.934077 0.377596 -0.10635869 0.251187 -0.10635869 0.25118742 
1.588386 0.596724 2.661844 0.028723 0.212338204 2.964433 0.2123382 2.96443327 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.593202 
0.351888 
0.270874 
0.470189 

10 

ANOVA 

Regression 
Residual 
Total 

df 
1 
8 
9 

SS 
0.960263 
1.768623 
2.728885 

MS 
0.960263 
0.221078 

F Significance F 
4.34355 0.070661303 

Coefflcientiandard Err t Stat P-value Lower95%o Upper 95% Lower 95.0%o Upper95.0%o 
Intercept 
X Variable 1 

-0.1881 0.35713 -0.5267 0.612688 -1.01164542 0.635443 -1.01164542 0.63544296 
0.529651 0.254137 2.084119 0.070661 -0.05638923 1.115691 -0.05638923 1.11569089 



APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

Flying Insects (Non-Normalized) 
OLIN McINTOSH OU-2 

Flying Insect 
Flying Insect 
Flying Insect 

Flying Insect 

Soil 
Concentra 

tion 

(mg/kg) 

0.216 
0.134 
0.036 
0.006 

Log Soil 
Cone. 

(mg/kg) 

-0.666 
-0.874 
-1.445 
-2.225 

Tissue 
Cone. 

(mg/kg) 

0.659 
0.337 
0.282 
0.120 

Log Tissue 
Cone. 

(mg/kg) 

-0.181 
-0.472 
-0.550 
-0.920 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 0.945132 
R Square 0.893275 
Adjusted RSc 0.839913 
Standard Erro 0.090448 
Observations 4 

ANOVA 

Regression 
Residual 
Total 

df 
1 
2 
3 

SS 
0.136947 
0.016362 
0.153309 

MS 
0.136947 
0.008181 

F Significance F 
16.73982 0.054867514 

Coefficientsandard Err t Stat P-value Lower 95% Upper 95%Lower 95.0% Upper 95.0%, 
Intercept 
X Variable 1 

0.131333 
2.233033 

0.06997 
0.545783 

1.876989 
4.091433 

0.201324 
0.054868 

-0.16972362 
-0.11528 

0.432389 
4.581346 

-0.1697236 
-0.11528 

0.432389448 
4.581345863 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 0.957161 
R Square 0.916156 
Adjusted R Sc 0.874235 
Standard Erro 0.107866 
Observations 4 

ANOVA 

Regression 
Residual 
Total 

df SS 
1 0.254273 
2 0.02327 
3 0.277543 

MS F Significance F 
0.254273 21.85392 0.042839442 
0.011635 

Coefficientsandard Err t Stat P-value Lower 95%, Upper 95%,Lower 95.0%, Upper 95.0% 
Intercept 
X Variable 1 

0.013041 
0.417355 

0.128179 
0.089277 

0.101743 
4.674818 

0.928242 
0.042839 

-0.53846663 
0.033225849 

0.564549 
0.801484 

-0.5384666 
0.03322585 

0.564549225 
0.801483847 



APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

Crawling Insects (Non-Normalized) 
OLIN McINTOSH OU-2 

Crawling Insect 

Crawling Insect 

Crawling Insect 

Crawling Insect-NE 

Soil 

Coneentrat 

(mg/kg) 
0.206 

0.036 

0.006 

0.172 

Log Soil 

Cone. 

(mg/kg) 

-0.686 

-1.445 

-2.225 

-0.766 

Tissue 

Cone. 

(mg/kg) 

0.354 

0.024 

0.015 

0.049 

Log Tissue 

Cone. 

(mg/kg) 

-0.452 

-1.621 

-1.818 

-1.313 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.744158 
0.553771 
0.330657 
0.133164 

4 

ANOVA 

Regression 
Residual 
Total 

df 
1 
2 
3 

SS 
0.044013 
0.035465 
0.079478 

MS F Significance F 
0.044013 2.482007 0.255841886 
0.017733 

Coefficientsandard Err t Stat P-value Lower 95%o Upper 95%,Lower 95.0% Upper 95.0%, 
Intercept 
X Variable 1 

-0.01835 0.105376 -0.17414 0.877789 -0.471745321 0.435046 -0.4717453 0.4350456 
1.227287 0.779013 1.575439 0.255842 -2.124534302 4.579107 -2.1245343 4.5791074 

SUMMARY OUTPUT - REGRESSION ANALYSIS 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.802635 
0.644223 
0.466334 
0.440617 

4 

ANOVA 

Regression 
Residual 
Total 

df 
1 
2 
3 

SS 
0.703088 
0.388287 
1.091375 

MS 
0.703088 
0.194143 

F Significance F 
3.621491 0.197365263 

Coefficientsandard Err t Stat P-value Lower 95%o Upper 95%,Lower 95.0%, Upper 95.0%, 
Intercept 
X Variable 1 

-0.43496 0.505581 -0.86032 0.480277 -2.610297314 1.740378 -2.6102973 1.7403779 
0.676313 0.355389 1.903022 0.197365 -0.852802159 2.205428 -0.8528022 2.2054275 



APPENDIX D-2 
Statistical Analysis of DDTR in Floodplain Soil and Invertebrates 

Crawling Insects & Spiders (Non-Normalized) 
OLIN McINTOSH OU-2 

Crawling Insect 

Crawling Insect 

Crawling Insect 

Spider-NE 

Crawling Insect-NE 

Spider-SE 

Soil 

Coneentra 

tion 

(mg/kg) 
0.206 

0.036 

0.006 

0.172 

0.172 

0.021 

Log Soil 

Cone. 

(mg/kg) 

-0.686 

-1.445 

-2.225 

-0.766 

-0.766 

-1.680 

Tissue 

Cone. 

(mg/kg) 

0.354 

0.024 

0.015 

0.335 

0.049 

0.142 

Log Tissue 

Cone. 

(mg/kg) 

-0.452 

-1.621 

-1.818 

-0.475 

-1.313 

-0.847 

SUMMARY OUTPUT - LINEAR REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.70016 
0.490224 

0.36278 
0.123649 

6 

ANOVA 

Regression 
Residual 
Total 

df 
1 
4 
5 

SS 
0.058811 
0.061157 
0.119968 

MS F Significance F 
0.058811 3.846578 0.121377826 
0.015289 

Coefficientsandard Err t Stat P-value Lower 95%, Upper 95%,Lower 95.0%o Upper 95.0% 
Intercept 
X Variable 1 

0.030424 0.080361 0.378589 0.72423 -0.192695126 0.253543 -0.1926951 0.25354296 
1.202676 0.613213 1.96127 0.121378 -0.499876421 2.905229 -0.4998764 2.90522937 

SUMMARY OUTPUT - POWER REGRESSION 

Regression Statistics 
Multiple R 
R Square 
Adjusted R Square 
Standard Error 
Observations 

0.688561 
0.474116 
0.342645 
0.473644 

6 

ANOVA 

Regression 
Residual 
Total 

df 
1 
4 
5 

SS 
0.80902 

0.897354 
1.706374 

MS 
0.80902 

0.224338 

F Significance F 
3.606246 0.130387402 

Coefficientsandard Err t Stat P-value Lower 95%, Upper 95%oLower 95.OVo Upper 95.OVo 
Intercept 
X Variable 1 

-0.27725 0.46853 -0.59174 0.585852 -1.578094884 1.023602 -1.5780949 1.02360231 
0.642607 0.33839 1.899012 0.130387 -0.296914833 1.582129 -0.2969148 1.58212877 
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Determination of Taiget Invertebrate Tissue Concentiation by Back Calculation of Risk Equations 
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TABLE E-1 

CALCULATION OF TARGET INVERTERBATE CONCENTRATION - METHYLMERCURY 
Remedial Goal Option Report for Floodplain Surface Soil 

Olin - Mcintosh 
Operable Unit 2 

Mcintosh, Alabama 

Receptor Analyte 

EPC in Water, EPC in 

Cw Soil, Cs 

(mg/L) (a) (mg/kg) (b) 

Body 
Weight 

(BW) (kg) 

BW 
Normalized 

Food Ingestion 

Rate ( IRF) 

(kg/day) 

Water 
Ingestion 

Rate 
(IRw^ (L/day) AUF PT C , F . 

NOAEL/LOAEL 
EDD'" ' TRV Hazard Quotient 

(mg/kg-day) (mg/kg-day) (HQ) 

(b) 

Terrestrial Receptors 

Carolina Wren Methylmercuiy 2.74E-06 0.0051 0.0200 0.814 0.0043 1.00 1.00 I 0.076 I 0.10 6.22E-02 0.060 1.0 

Notes: 
(a) Site-specific BAF calculated using 6 data pairs of insect and soil samples from 2010. 
(b) EDD (mg/kg- day) = NFIR x AUF x [(Q x Pi) + (Cg x Pg)] + (IRw x Cw)/BW 

The Cj dietary component consists of all insects for the Carolina Wren. 

Green highlighted entries represent target conceutiations in controlling media needed to achieve the target HQ=1. 

REVISED BY/DATE: MKB 4/20/11 

CHECKED BY/DATE: NSR 4/25/11 

120036.01 l o f l 
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TABLE E-2 

NOAEL RISK CALCULATIONS - DDTR 

Updated Ecological Risk Assessment 
Olin - Mcintosh 
Operable Unit 2 

Mcintosh, Alabama 

Receptor Analyte 

EPC in Water, 

(mg/L) (a) 

EPC in 
Soil, CS 

(mg/kg) (b) 

EPC in 

Sediment, C^ED 

(mg/kg) (b) 

Body 
Weight 

(BW) (kg) 

BW 
Normalized 

Food Ingestion 
Rate (IRj) 

(kg/day) 

Water 
Ingestion 

Rate 

(IR^v) (L/day) 

EDD <a) NOAEL TRV Hazard Quotient 
AUF (mg/kg-day) (mg/kg-day) (HQ) 

Terrestrial Receptors 
Carolina Wren DDTR 1.35E-04 0.10 1.57 0.0200 0.814 0.00430 1.00 1.00 I 0.280 I 0.10 2.36E-01 0.227 1.0 

Notes: REVISED BY/DATE: MKB 4/26/11 
CHECKED BY/DATE: NSR 4/28/11 

(a) EDD (mg/kg-day) = NFIR x AUF x I[(Ci x Pi) + (CS/SED x PS)] 
+ (IRWxCW)/BW 

The Cj dietary component consists of all insects. 

Green highlighted entries represent taiget concentrations in controlhng media needed to achieve the target HQ=1. 

120036.01 l o f l 
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TABLE E-3 

LOAEL RISK CALCULATIONS - DDTR 
Updated Ecological Risk Assessment 

Ohn - Mcintosh 
Operable Unit 2 

Mcintosh, Alabama 

Receptor Analvte 

EPC in Water, 

Cw 
(mg/L) (a) 

EPC in 

SoU, Cs 

(mg/kg) (b) 

EPC in 

Sediment, CSED 

(mg/kg) (b) 

Body 
Weight 

BW 
Normalized 

Food Ingestion 
Rate (IRp) 

Water 
Ingestion 

Rate 
(BW)(kg) (kg/day) ( I R ^ (L/day) AUF 

EDD *'* LOAEL TRV Hazard Quotient 
(mg/kg-day) (mg/kg-day) (HQ) 

Terrestrial Receptors 

Carolina Wren DDTR 1.35E-04 0.12 1.57 0.020 0.814 0.00430 1.00 I.OO I Q35 I 0.10 2.95E-01 0.281 1.0 

Notes; 

(a) EDD (mg/kg-day) = NFIR x AUF x Z[(Ci x Pi) + (CS/SED x PS)] 
+ (IRWxCW)/BW 

The Cj dietary component consists of all insects. 

Green highlighted entries represent target concentrations in controlling media needed to achieve the target HQ=1. 

REVISED BY/DATE: MKB 4/26/11 
CHECKED BY/DATE: NSR 4/28/11 

120036.01 l o f l 




