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1.0 INTRODUCTION 
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Olin Corporation (Olin) is conducting a Remedial Investigation/Feasibility Study (Rl/FS) at its Mcintosh, 

Washington County, Alabama Plant Site (site) under the oversight of the United States Environmental 

Protection Agency (USEPA). Olin signed an Administrative Order of Consent, effective May 9, 1990, to 

satisfy the National Contingency Plan (40 Code of Federal Regulations 300). The site is an active 

chemical production facility. located approximately 1 mile east-southeast of the town of Mcintosh, 

Washington County, Alabama (Figure 1-l ). 

The site is listed on the National Priority List of Comprehensive Environmental Response, Compensation, 

and Liability Act and is composed of two operable units (OUs). Operable Unit-1 (OU-1) comprises the 

Olin property except for the Olin property within 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 to the Basin from 1952 to 1974 The area for 

OU-2 and the adjacent portion of OU-1 are depicted in Figure 1- I. 

1.1 SITE BACKGROUND 

Numerous studies have been conducted at the site. Reports on these studies include an RI report 

(Woodward-Clyde Consultants [WCC], I 993a), FS report (WCC, 1993b), additional ecological studies to 

supplement the RI (WCC, 1994a and b), an Ecological Risk Assessment report (WCC, I 995), a second 

FS report (WCC, 1996), OU-2 Remedial Goal Option Support Sampling Report (URS Corporation 

[URS], 2002), the Enhanced Sedimentation Pilot Project Baseline Sampling Report (MACTEC 

Engineering and Consulting, Inc. [MACTEC], 2007a), and the Enhanced Sedimentation Pilot Project 

Annual Report- Year One Results (MACTEC, 2009). The FS and implementation of the remedial action 

have been completed for OU-1 and the remedial action is being monitored under the Resource 

Conservation and Recovery Act (RCRA) program. Work at OU-2 is ongoing. 

Previous OU-2 studies, as listed above, focused on surface water, floodplain soils, sediment, and biota. 

This report focuses on groundwater and potential mitigation of constituents of concern (COCs) to or from 

OU-2. This report is being prepared to fulfill the USEP A's requirements for finalizing an FS and Record 

of Decision for OU-2. 
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1.2 SITE DESCRIPTION 
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The Basin and Round Pond within OU-2 cover approximately 76 and 4 acres, respectively. The Basin is 

located between the 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 and approximates 

the western boundary between OU-1 and OU-2. The Basin and Round Pond are part of a natural oxbow 

lake lying within the floodplain of the Tombigbee River. 

The primary COC at OU-2 is mercury, which best represents the extent of COCs in sediments and biota 

in the Basin and Round Pond. The primary release mechanism for mercury to OU-2 was the discharge 

through the former wastewater ditch (Figure 1-1) from 1952 to 1974 (WCC, 1993). Surface nmoff and 

treated wastewater from the plant have not been discharged to the Basin since 1974. The plant effluent 

and stonnwater discharge are permitted and monitored under the National Pollutant Discharge 

Elimination System (NPDES). The current discharge is acceptable within the NPDES limits. 

With the conditional approval of the U.S. Environmental Protection Agency (USEPA, 2005), an enhanced 

sedimentation pilot project (ESPP) was initiated by Olin in June 2006. The ESPP includes a berm and 

gate system plus an improved inlet channel that provides a hydraulic connection between the Basin and 

the Tombigbee River. The purpc•:·~ of this constructed system is to enhance movement of sedimmt-laden 

floodwater into the Basin and then hold the water and sediment to allow the sediment to be deposited 

within the Basin. This ESPP is a treatability study being perfonned under the FS. 

During base flow conditions or non-flood conditions in the Tombigbee River, water levels in the river are 

typically near 3 feet North American Vertical Datum of 1988 (NA VD88), and there is little or no flow 

from the Basin to the Tombigbee River or vice versa. Under rising river water levels up to 12 feet 

NAVD88, river water flows from the south to north from the Tombigbee River to the Basin through the 

inlet cham1el. When floodwaters overtop the bem1 (tlood level above 12 feet NA VD88), water enters the 

Basin from the north and east through the floodplain areas surrounding the Basin and exits the Basin to 

the south. Minor tidal influences have also been observed at the Basin when the Tombigbee River level is 

about 3 feet NAVD88. The tidal influences result in flow within the Basin from south to north and north 

to south during a rising and falling tidal cycle, respectively. 

The ESPP enhances the natural process for sediment in floodwaters to settle out and cover the existing 

sediments by holding floodwater in the Basin over a longer duration and in a more quiescent condition 
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than would occur naturally, thus providing conditions that increase sedimentation. The floodwater held in 

the Basin is released approximately 48 hours after the water level in the river falls below flood stage. The 

48-hour holding time will not alter the pattern of flooding in OU-2 above that of the natural variability 

associated with the flood events. Therefore, the action of the berm and gate system is not expected to 

significantly inhibit natural hydrologic or biological processes. The effectiveness of the ESPP is currently 

being monitored during a three-year demonstration period. 

1.3 REGULATORY STATUS 

Previous ecological studies in the OU-2 Basin (WCC, 1994b; 1995) have demonstrated potential 

ecological risk associated with mercury concentrations in sediments. The main COC in sediments and 

biota is mercury. Inorganic mercury may undergo some degree of methylation in sediments to form the 

more biologically active methylmercury. Other COCs include DDTR (total dichlorodiphenyl­

trichloroethane [DDT], dichlorodiphenyldichloroethylene [ODE], and dichlorodiphenyldichloroethane 

[DOD] residues) and hexachlorobenzene (HCB). As part of the proposed remedial action to reduce 

potential ecological risk, Olin implemented the ESPP. The bern1 and gate system became operational in 

March 2007; physical features and components of OU-2 and the benn/gate system are depicted in 

Figure 1-1. Baseline physical and chemical data were collected to document conditions before 

implementation of this remediation strategy. In addition, annual samples will be collected and analyzed 

over the three-year ESPP evaluation period to assess the effectiveness of the enhanced sedimentation as a 

remediation alternative. 

1.4 CONCEPTUAL SITE MODEL 

The Conceptual Site Model (CSM) is summarized m the following paragraphs. A more detailed 

description of the OU-2 CSM is presented in the Groundwater Investigation Work Plan (Work Plan) 

(MACTEC, 2009) and Section 3.0 ofthis report. 

1.4.1 Geologic Setting 

The Basin and Round Pond lie within the floodplain of the Tombigbee River. Alluvial deposits of 

unspecified ages are present from the land surface of OU-2 to a depth of approximately 20 to 30 feet. 

These deposits consist of reworked and redeposited sediments along with river-transported sediment. The 

sediments consist of interlayered sands, silty or clayey sands, silts, and clays. These sediments represent 

numerous depositional environments including natural levees, bars, infilled channels, channel deposits. 
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flood-splays, and other deposits associated with meandering rivers. Generalized geologic conditions 

based on hydrogeologic investigations at OU-2 are presented in Figures 1-2 though 1-4. The lithology 

depicted in these figures is described in descending order as follows: 

Riverine Deposits (R): Consists of reworked 0~, 02, and Tm1 sediments along with river-transported 

sediment. These sediments consist of interlayered sands, silty or clayey sands, silts, and clays. This unit 

is predominantly clay and silt near the Basin and Round Pond. 

Upper Clay Unit of the Quaternary Alluvial Sediments (Q1.l Variable, but primarily composed of 

silty/sandy clay (does not exist east of the Bluff at OU-2). 

Alluvial Aquifer of the Alluvial Sediments (Qzl The upper zone of this aquifer is composed primarily of 

very fine to fine-grained, silty sand. The lower zone is composed of fine to very coarse sands containing 

varying amounts of fine to large gravel. 

Miocene Confining Unit (Tm1.l This unit is dominantly clay with various amounts of discontinuous 

sands, silt, or fine gravel. 

1.4.2 Groundwater Flow 

Review of potentiometric surface maps from OU-1 investigations and monitoring reports (WCC, 1995; 

URS, 2007) indicates groundwater flow in the Alluvial Aquifer west of OU-2 to be generally toward the 

southeast in the vicinity of OU-2. However, during elevated flow events when the water surface of the 

Tombigbee River is higher than the potentiometric surface in the Alluvial deposits, the groundwater 1low 

direction near OU-2 is likely to be temporarily toward the west (WCC, 1993). During flood events, OU-2 

and surrounding flooded areas would be a recharge area for 02, and groundwater flow is expected to be 

temporarily in a western direction immediately west of the flooded area. More discussion on groundwater 

1low is presented in Section 3.0. 

1.4.3 Media of Concern 

The media of concern at OU-2 with respect to the occurrence, concentration, distribution, and potential 

migr<ltion of mercury include surface water, sediment, Clnd potentially groundwater. Surface water ilnd 

sediment data ill OU-2 have been collected in previous studies and as part of the ESPP. Groundwater data 
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at OU-1 and OU-2 were collected in accordance with the Work Plan and the Quality Assurance Project 

Plan (QAPP) (MACTEC, 2008) in September and November 2008 and are the focus of this report. 

1.5 PURPOSE 

The purpose of this groundwater report is to present the results of the groundwater investigation activities 

performed from July 2008 through November 2008 and to respond to the three Principal Study Questions. 

The three Principal Study Questions as identified in Step 2 of the Data Quality Objective (DQO) process 

presented in Section 4.0 of the Work Plan are: 

• Are mercury and other COCs in the OU-2 sediments acting as a continuing source to 
groundwater? 

• If COCs are detected in OU-2 groundwater, is there a plume that discharges to the 
Tombigbee River? 

• Is mercury in the OU-1 groundwater plume migrating towards and beneath OU-2? 

The responses to these questions are presented in Section 6.0. 

This report is divided into the following sections: Section 1.0 presents the Introduction, Section 2.0 the 

Study Area Investigation Methods, and Section 3.0 the Hydrogeology and Geochemistry. The 

Groundwater Analytical Results are presented in Section 4.0, Fate and Transport are provided in 

Section 5.0, a response to the DQO Principal Study Questions is in Section 6.0, and the Sununary and 

Conclusions are in Section 7.0. 
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This section summarizes the groundwater site investigation activities performed at OU-1 and OU-2 from 

July 2008 through November 2008. Several activities were performed to collect the data necessary to 

assess potential COC migration in groundwater in the study area. These activities included: 

• Installation of piezometers and micro-wells 

• Collection and analysis of groundwater samples and measurement of groundwater 
levels 

• Description of site lithology from piezometer and rrticro-well borings 

• Measurement of Basin and river levels 

More detailed infom1ation is presented in the Work Plan (MACTEC, 2009). Coring within the Basin and 

Round Pond were also conducted in September 2009 as part of the ESPP studies. These activities are 

briefly described in the following paragraphs. 

2.1 INSTALLATION OF MICRO-WELLS 

Seventeen micro:· wells were installed between July 31, 2008, and August 16, 2008, around the Basin at 

varying depths at eight locations (BA-MWI through BA-MW8) to provide for the collection of 

groundwater smnples. Micro-well BA-MW I is located in OU-1 and serves as an upgradient well to the 

Basin during non-flood or baseline conditions. The remaining wells are located within OU-2. The OU-2 

wells were spaced approximately 500 to 700 feet apart along the berm and located as depicted in Figure 

2-l. In general, the micro-wells were positioned at locations thought to be potentially hydraulically 

downgradient and sidegradient from the largest area of higher mercury concentrations in the Basin 

sediments. The screens for the micro-wells were installed in the lithologic units R and 02. The micro­

wells were installed in clusters of two or three, shallow and intermediate depths so that water quality 

parameters from Rand 0 2 could be collected. 

The micro-wells were installed with a direct push technology (DPT) rig by advancing 3.5-inch inner­

diameter, hollow steel rods to total depth. On reaching the desired depth, the micro-wells were set within 

the rods by installing a l-inch Schedule 40 PVC screen with a factory installed sand pack and a l-inch 

Schedule 40 PVC CClsing (Figure 2-2). Addition<ll sand pack (a 20/40 silica sClnd) was inst<llled between 

the factory-installed sand pack and the drill rods. The sand pack was placed up to a depth of 4 feet Clbove 
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the well screen. In some cases, due to bridging, small amounts of potable water were used to free 

bridging sand as the drill rods were being withdrawn from the borehole. Potable water was also used at 

some locations to keep sand from flowing into the borehole during well installation. After the sand pack 

was installed, the remaining annular space was tremie-grouted to land surface and the drill rods were 

extracted, leaving the micro-well in place. Additional details on well installation procedures are 

presented in the Work Plan. Well construction details are summarized in Table 2-1. Boring logs, 

including construction details and geologic cross sections, are presented in Appendix A. 

2.2 INSTALLATION OF PIEZOMETERS 

Ten piezometers were installed between August 17, 2008, and August 21, 2008, in clusters of two or three 

at four locations (BA-PZI, BA-PZ2, BA-PZ3, and BA-PZ4) to provide permanent locations for water 

level measurements (Figure 2-1 ). Piezometers BA-PZ I and BA-PZ2 are installed within OU-1 and are 

upgradient to the Basin during non-flood or baseline conditions. The remaining peizometers are located 

within OU-2. The screens for the piezometers were installed in Rand Q2 at varied depths. 

The piezometers were installed using a OPT rig by advancing 3.5-inch itmer-diameter steel rods to total 

depth. On reaching the desired depth, the piezometers were installed following the same procedure used 

in installing the micro-wells (Figure 2-3 ). The only difference between the installation method for micro­

wells and piezometers was the grouting process. During piezometer installation, grout was not tremied 

but was slowly poured into the annular space between the casing and the rods. As the drill rods were 

slowly removed from the borehole, additional grout was poured into the annular space. This process 

continued until the annular space was filled to the land surface. Additional details on piezometer 

installation are presented in the Work Plan. Piezometer construction details are summarized in Table 2-1 

and on Figure 2-3. Piezometer completion logs and geologic cross sections are presented in Appendix A. 

2.3 SEDIMENT CORE SAMPLES 

Sediment cores were collected during two sampling events (June 2009 and September 2009). A trial run 

for sediment coring was perfom1ed at one location during the week of June I, 2009, to evaluate coring 

methods. During the week of September 2 I, 2009, sediment cores were collected from 12 additional 

sampling locations for a total of I 3 core locations as depicted in Figure 2-4. Sediment cores were 

collected using vibracorc techniques at depths ranging from 6.5 to II feet below the sediment surface. 
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Cores were kept in an upright position from the time they were retrieved until delivered to the shore for 

processing. A lithological description of the core was logged and sediment core and pore water samples 

were collected for analysis. Analytical results are pending and will be provided to EPA in a subsequent 

report. Core logs are included in Appendix B. 

2.4 DESCRIPTION OF SITE LITHOLOGY 

The lithologic characteristics of the subsurface fonnations at OU-2 (R, Q~, Q2, and Tm1) were observed 

and noted during the advancement of the boreholes for micro-well and piezometer installation. Soil 

samples were collected using a 4-foot-long macro-core S<.!mpler. Continuous soil s<Jmples were collected 

from the existing land surface to the top of Tm,. Soil descriptions were made by visual inspection using 

the Unified Soil Classification System. Sediments encountered included interlayered sands, silty or clayey 

sands, silts, clays, and gravels. Lithologic descriptions were recorded on boring log sheets to provide 

information on site-specific geology and the depth to the top of the Tm 1 near OU-2. Additional 

infom1ation is provided in Section 3.0. Boring logs including lithology are presented in Appendices A 

and B. 

2.5 GROUNDWATER SAMPLING METHODOLOGY 

The wells were purged and sampled in accordance with the USEPA standard operating procedures and 

USEPA Method 1669 Sampling Ambient JVater Jrn· Determination uf Metals at EPA Water Quality 

Criteria Levels. The groundwater depth was measured in each well and piezometer at OU-2 and the 

groundwater elevations were calculated. Field parameters were measured when the micro-wells were 

purged. Groundwater samples for chemical analysis were collected from the newly installed micro-well 

clusters (BA-MWJ through BA-MW8). Purging was not completed and a groundwater sample for 

chemical analysis was not collected from micro-well BA-MW I A due to an insufficient quantity of 

groundwater in the micro-well. 

Two groundwater sampling events were conducted. The first event occurred from September 23, 2008, to 

September 30, 2008. During this event, groundw<Jter samples were collected from micro-well clusters 

(BA-MWl through BA-MW8). The second groundwater sampling event occurred between 

November II, 2008, and November 12, 2008. and served as a confinnation sampling event. During this 

confinn<Jtion event, groundwater samples were collected from micro-wells BA-MWI B, BA-MWl C, 

BA-MW2C, BA-MW3B, BA-MW4C, and BA-f'v1W5C. 
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The micro-wells were purged before sample collection usmg low-flow purgmg teclmiques with a 

peristaltic pump and new polyethylene tubing. Field parameters (including temperature, pH, specific 

conductance, turbidity, dissolved oxygen [DO], and oxygen reduction potential [ORP]) were measured 

during purging. A groundwater sample was collected from each micro-well, with the exception of 

monitoring well BA-MWIA (which had insufficient groundwater to purge), when the field parameters 

stabilized (i.e., three consecutive measurements were within a range of 5 percent) and the water turbidity 

was less than I 0 nephelometric turbidity units. Groundwater elevation and field parameters are 

sunm1arized in Tables 2-2 and 2-3, respectively. Groundwater field sampling logs are provided in 

Appendix C. 

2.6 GROUNDWATER SAMPLE ANALYSIS 

The groundwater and quality control samples collected during the two groundwater sampling events were 

placed in coolers with "wet" ice and transported under chain-of-custody protocol to Battelle Marine 

Sciences Laboratories (Battelle), Sequim, Washington, and Pace Analytical Services, Inc. (Pace), Green 

Bay, Wisconsin, for analysis. 

2.6.1 Filtered and Unfiltered Mercury Analysis 

Battelle analyzed each 'groundwater samples for mercury (filtered and unfiltered) by US EPA Method 

E 1631. Confirmation samples were collected from monitoring wells BA-M WI R BA-MW I C, and 

BA-MW2C in November 2008 and analyzed for mercury (filtered and unfiltered). 

2.6.2 HCB 

Pace analyzed the groundwater samples for HCB by USEPA Method SW8081. The groundwater samples 

collected in September 2008 from monitoring wells BA-MW2B, BA-MW2C. BA-MW3B, BA-MW3C, 

BA-MW4B, BA-MW4C, BA-MWSB, and BA-MWSC were analyzed for HCB. These micro-wells were 

selected for HCB analysis as agreed upon with the USEPA because they were nearest and likely 

downgradient/sidegradien\ from the southern portion of the Basin, which contained the highest HCB 

concentrations in sediment. Confim1ation groundwater samples were collected from monitoring wells 

BA-MW3B, BA-MW4C, and BA-MWSC in November 2008 and analyzed for HCB. 

100036.01 2-4 



Revised Groundwater Investigation Report Operable Unit 2 
MACTEC Engineering and Consulting, Inc., Project 6107-10-0036 

2.6.3 DDTR 

January 15, 2010 

Pace analyzed thegroundwater samples for DDTR by USEPA Method SW8081. Groundwater samples 

collected in September 2008 from monitoring wells BA-MW2B, BA-MW2C, BA-MW4B, and 

BA-MW4C were analyzed for 2,4'- and 4-4'-DDD, 2,4'- and 4-4'-DDE, and 2,4'- and 4,4'-DDT, 

collectively referred to as DDTR. These micro-wells were selected for DDTR analysis based on potential 

preferred flow paths within a potential historical river channel. 

2.7 SURF ACE WATER ELEVATION MEASUREMENTS OF THE RIVER AND BASIN 

Surface water elevation measurements of the Tombigbee River and the Basin were measured by the two 

water elevation sensing transducers located on the north and south sides of the gate (river side and Basin 

side). The digital readings of the river and Basin can be obtained from a display panel at the control 

building. The display readings were confirmed by obtaining measurements from the staff gauges placed 

on either side of the gate when water level from the micro-wells and piezometers were measured. 
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3.1 HYDROGEOLOGY 
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The Basin and Round Pond are part of a natural oxbow lake lying within the floodplain of the Tombigbee 

River. Alluvial deposits of unspecified ages are present from the land surface of OU-2 to a depth of 

approximately 20 to 30 feet. These deposits consist of reworked and re-deposited sediments along with 

river-transported sediment. The sediments consist of interlayered sands, silty or clayey sands, silts, clays, 

and gravels. These sediments represent numerous depositional environments including natural levees, 

bars, inti lied channels, and channel deposits, flood-splays, and other deposits associated with meandering 

nvers. 

Geologic cross sections (Figures 3-1 and 3-2) were prepared from the lithologic data collected during the 

August/September 2008 and June/September 2009 field investigations. Cross-section lines N-S,and W-E, 

(Figure 1-2 Basin only) were selected to depict the lithology encountered during these field 

investigations. A 3-dimensional diagram is also depicted in Figure 3-3 to conceptually display the 

lithology in relationship to the Basin and Round Pond. The lithology from the microwells around the 

Basin con finned the absence of the upper clay unit of Q1 in OU-2. Cores collected within the Basin and 

Round Pond, including the deepest portion of the Basin, indicate the presence of predominantly cby 

Riverine deposits continuously beneath the Basin and Round Pond. 

A brief description of these alluvial deposits, from the most recent to the oldest, and a hydrogeologic 

description is provided in the following paragraphs. 

3.1.1 Riverine Deposits (R) 

Riverine deposits (R), accumulated beneath the Basin and Round Pond, are flood deposits from the 

Tombigbee River. These sediments are typically composed of tan, black, and dark gray silty clays and 

clayey silts that are interspersed with fine, medium, and coarse-grained sands (Figure 3-1 through 3-3). 

The 2009 core data collected within the Basin and Round Pond indicate that these deposits are at least 6.5 

to II feet in thickness and are continuously present beneath the Basin and Round Pond. These sediments 

are underlain by greenish brown, brown, grey, and black clay; organic silty clay; and clayey sand 

deposits .. They vary in thickness from approximately 13 feet to 23 feet and are unconfined. Groundwater 
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flow appears to be to the southeast, based on a Basin surface elevation of 2.9 feet and the water levels 

shown on Figure 3-4. 

3.1.2 Upper Clay Unit at the Alluvial Sediment (Q 1) 

TI1e bluff to the west of OU-2 is approximately 20 to 30 feet higher in elevation than the floodplain area. 

Previous investigations indicate that Q1 west of OU-2 primarily consist of a silty/sandy plastic clay 

(Figure 3-1) (WCC, 1993). During this investigation, Q1 sediments were observed immediately west of 

the bluff in OU-1 at a thickness ranging from 10 to 20 feet. These sediments were composed of sandy 

clay, low plasticity clay, and clayey sand. 

3.1.3 Alluvial Aquifer System of the Quaternary Alluvial Sediment (Q2) 

Q2 varies in thickness from approximately 37 feet in the west plant area to 60 feet in OU-1. East of the 

blutl 0 2 averages about 40 feet thick and typically grades downward from fine sands to coarse-grained 

sands with some gravel in OU-2. 0 2 is divided into two zones, an upper zone and a lower zone, and is 

generally unconfined near the Basin. Groundwater flow is generally toward the southeast (Figure 3-4). 

The upper zone of 0 2 is composed primarily of very fine to fine-grained, ::ilty quartzose, subangular to 

subrounded sand. Tht· lower zone of 0~ is composed of fine to very coarse, orange-brown, quartzose, 

cherty, subangular to subrounded sands containing varying amounts of gravel. Although composed 

predominantly of sands, 0 2 also contains some thin beds of clay or silty, gravelly clay. 

To the north, south, and east of the Basin it appears that 0 1 and the upper zone of02 have been eroded by 

the Tombigbee River and are not present, but the lower zone of02 is present. 

Significant vertical gradients were not observed between R and 0 2 based on the September 22, 2008, 

groundwater measurements. It is likely that the variable lithology of the units as well as potential error in 

field measurement result in minor variations in the vertical gradients. 

Bottom elevation of the Basin ranges from approximately 2 to -36 feet NA VD88. Shallow areas (2 to 

-4 feet NA YD88) are located in the sou them portion of the Basin. The deepest part of the Basin is in the 

northwest. Floodplains are located to the north, northeast. and east of the Basin. The Basin is underlain 

by R followed by the alluvial sediments of the lmver zone of Oc- Therefore, the Basin is in direct 

hydraulic cmmection with R 
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3.1.4 Miocene Confining Unit (Tm,) 
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The Tm1 underlies Q2• This unit consists of clays, sandy clays, or clayey sands. Although the lithology 

may be complex, it is predominantly clay, with various amounts of discontinuous sand, silt, or, fine 

gravel. Boring logs from wells that penetrate Tm, indicate that this unit is laterally continuous beneath 

OU-1 and approximately 80 to I 00 feet thick in the plant areas west of OU-2. At OU-2, Tm1 consisting 

of a low-plasticity clay was found along the bluff at depths ranging from 55 to 65 feet below land surface. 

Just above the clay unit, a I 0- to IS-foot layer of coarse sand and gravel was present and served as a 

marker for the approaching Tm 1 unit. Along the southern berm, the top of Tm1 was not always 

encountered at the depths drilled. Drilling beyond these depths was not possible with the DPT rig. 

Where Tm 1 was not encountered, a layer of well graded gravel underlain by poorly graded fine sand was 

used as a marker bed for approaching the top of Tm1• This gravel layer was encountered at depths 

ranging from 39 feet to 42 feet below the top of the bem1. 

3.1.5 Miocene Aquifer 

Tm1 is underlain by the Miocene Aquifer. The Miocene Aquifer is composed primarily of thick-bedded, 

coarse sand and gravel beds; however, sandy clay lenses occur within this unit. The attitude of the upper 

boundary of this aquifer is nearly horizontal in the main plant area; however, in the west plant area there 

is a pronounced southeastward dip, from -114 feet to -166 feet NAVD88 at OU-1. These differences are 

interpreted to be related to structural defom1ation of sediments associated with an underlying salt dome. 

The Miocene Aquifer was not encountered during the OU-2 investigation. 

3.2 GEOCHEMISTRY 

Field measurements pH, specific conductivity, ORP, DO, temperature, and turbidity were recorded during 

the two groundwater sampling events. In general, there was a distinct difference in the geochemistry of 

the Alluvial Aquifer groundwater between monitoring well clusters BA-MWl and BA-MW2 and the 

clusters BA-MW3 through BA-MW8 located to the east along the berm. 

The pH measured in micro-well cluster BA-MW I and micro-well BA-MW2C ranged from 4.34 to 5.1, 

while the remainder of the Basin micro-wells had pH readings ranging from 6.33 to 6.95. Similarly, ORP 

measured m micro-well cluster BA-MW I and micro-well BA-MW2C ranged from 151.1 to 278 

compared to readings of -90 to -171 in I he other Basin micro-wells. These results indicate that 

groundwater near micro-wells BA-MW 1 B/C and BA-MW2C are not similar in quality to the remaining 
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micro-well clusters. These micro-wells are not likely influenced by the Tombigbee River to the same 

extent as the micro-wells located between the Basin and the river and indicate a difference in water 

quality parameters. The difference in water quality parameters between micro-well cluster BA-MW­

l/BA-MW2C and the remaining micro-wells likely represents an inherent difference in groundwater 

quality between OU-1 and OU-2. These data are included inTable 2-3. 
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This section presents the evaluation of the analytical results of groundwater samples collected for the 

OU-2 groundwater investigation. The analytical results are described in the following text and are 

presented in both tabular (Table 4-1) and graphical forms (Figure 4-1 ). Laboratory reports and chain of 

custody documentation for the groundwater samples collected for the groundwater investigation are 

provided in a CD in Appendix D. The data have been validated and are appropriate for use as qualified. 

A brief discussion of data validation is also presented below. 

4.1 GROUNDWATER ANALYTICAL RESULTS 

Groundwater samples were collected from 16 micro-wells, BA-MW I B/C through BA-MW -88/C. Six 

micro-wells (BA-MW1B/C, BA-MW2C, BA-MW3B, BA-MW4C, and BA-MW-5C) were resampled on 

November 11 to confirm the September 2008 results. Analytical results for both sampling events are 

summarized in the following paragraphs. One micro-well (BA-MW1 A) could not be sampled due to 

insufficient recharge during purging. 

4.1.1 Mercury 

Filtered mercury results indicate that the micro-wells had concentrations below the screening level of 

0.012 microgram per liter (Jlg/L) for mercury with the exception of BA-MWIB/C, which is associated 

with OU-1. The 0.012 Jlg/L screening level is the Ambient Water Quality Criteria/Criterion (A WQC) for 

mercury. The mercury A WQC is compared to filtered mercury results from the groundwater micro-wells 

as a screening step as directed by the USEPA for this site. Filtered mercury concentrations in BA­

MWIB/C ranged from 0.587 to 0.930 Jlg!L. Exceedance of this screening value does not necessarily 

indicate that an A WQC for surface water has been exceeded, but does indicate that additional evaluation 

such as modeling may be appropriate. Mercury in these wells may be the result of a historical remnant of 

the OU-1 plume near the bluff. Currently, the groundwater recovery system at OU-1 captures water 

above the OU-1 groundwater cleanup level. OU-1, including a closed sanitary landfill, is currently being 

addressed under RCRA. 

The decision diagram (Figure 4-2) presented in the Work Plan was used to address the mercury detections 

in groundwater samples collected from micro-wells. Detections of mercury below the screening level do 

not require further evaluation or additional assessment based on the decision diagram. Detections of 
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mercury above the screening level in groundwater samples collected from micro-wells BA-MW l B, and 

BA-MWIC, require further evaluation for potential mercury transport from OU-1 to OU-2 and the 

Tombigbee River. An evaluation of the mercury transport from these micro-wells is provided in Section 

5.1. 

Statistical analysis of the OU-2 filtered mercury detections (excluding micro-well BA-MWIB/C) are 

listed below. 

Filtered 
Groundwater 

Mean (J.lg/L) 0.00124 

95% Upper confidence Limit (J.lg/L) 0.00254 

Min (J.lg/L) 0.000236 JB 

Max (J.lg/L) 0.00906 

JB- Estimated value less than the reporting limit with blank concentration 

Results from micro-well cluster BA-MWl in OU-1 were excluded from the statistical analysis so that the 

statistical analysis is representative of OU-2 only. The above values were calculated using the higher of 

the September and November 2008 analytical results. Both the mean and the 95% upper confidence limit 

are below the mercury screening levels. Mercury detected below the screening level in the micro-wells 

between the Basin the Tombigbee River may be related to mercury levels in the river rather than the 

Basin sediments. Studies of the Tombigbee River conducted by USEPA show mercury concentrations 

ranging from 0.00 I to 0.004 ug/L upstream of the Basin and 0.005 ug/L near OU-2 (USEPA, 1995; 

US EPA 1997). These concentrations (0.001 to 0.005 ug!L) likely represent background mercury 

concentrations in the river, 

Core data collected from within the Basin during the Rl further support that mercury concentrations in the 

micro-wells within OU-2 generally represent background mercury concentrations from the river and not a 

continuing source from the Basin sediment. Four cores were installed within the southem two-thirds of 

the Basin and extended from approximately 5.2 to 13.6 feet below the sediment surface during the Rl. 

Mercury was detected in the upper portions of the sediment deposits beneath the Basin, but was not 

detected between 5 to 8 feet below the sediment surface. Reporting limits for the non-detect results 

ranged from 0.15 to 0.25 mg/kg. The RI core results indicate that mercury did not fully penetrate the 
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sediment deposits underlying the Basin (WCC, 1993a). The pathway for mercury transport between the 

Basin sediment and the underlying Alluvial Aquifer is not complete. 

In summary, the micro-wells between the Basin and the Tombigbee River did not have detections above 

the screening criteria of 0.012 11g/L for filtered mercury. The only detection of tiltered mercury 

exceeding the screening level was on the bluff in the BA-MWI micro-well cluster in OU-1. These results 

indicate that sediments in the Basin are not a source of mercury above screening levels to groundwater in 

OU-2 or the Tombigbee River. 

4.1.2 DDTR 

DDTR was not detected above the reporting or method detection limit in the groundwater samples as 

shown on Figure 4-1 and Table 4-1. 

4.1.3 HCB 

Groundwater samples collected from eight micro-wells (BA-MW-2B/C, BA-MW3B/C, BA-MW4B/C, 

and BA-MW5B/C) were analyzed for HCB. HCB was detected above the reporting limit of 0.0 I 0 11g/L at 

concentrations of 0.011 to 0.0113 pg/L in one micro-well BA-MW3B. The screening level of HCB 

defaults to the reporting limit (0.01 0 11g/L) because the A WQC of HCB (0.0003 f.tg/L) is less than this 

limit. HCB was also detected in micro-wells BA-MW4C and BA-MW5C at an estimated concentration 

below the reporting limit and at concentrations similar to that detected in a laboratory blank sample. HCB 

was not detected in the November 2008 confirmation sample for BA-MW4C. 

Since HCB was detected above the reporting limit in only one micro-well, its presence appears very 

isolated. An evaluation of the potential for HCB transport to the Tombigbee River is provided in 

Section 5.2. 

4.1.4 Groundwater Data Quality Evaluation 

Groundwater data were reported in seven sample delivery groups (SDGs). The quality of the groundwater 

data is discussed by SDG in Appendix D. The laboratory was able to meet the reporting limits presented 

in the Work Plan. 

The following Quality Assurance/Quality Control (QA/QC) data were evaluated for each SDG: 
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• Sample receipt (chain of custody) and report completeness 
• Holding times 
• Field blanks, equipment blanks, and laboratory method blanks 
• Field duplicates 
• Surrogate recoveries (organics only) 
• Matrix spike/matrix spike duplicates 
• Relationship between total and dissolved fractions (mercury only) 
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The QA/QC datn were within limits for the SDGs with the following exceptions. HCB detections from 

two SDGs were flagged "JB'' due to possible laboratory method blank contamination. Laboratory blanks 

contained 0.002 I pg/L of HCB. Mercury (filtered and unfiltered) samples from both SDGs were flagged 

"JB" due to possible equipment blank contamination ranging from 0.000286 to 0.000554 j.!g/L for filtered 

samples and 0.000 I 68 to 0.008 I 4 ~tg/L for the unfiltered samples. The data are useable as qualified in 

Table 4-1. 
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This section presents the fate and transport for COCs (mercury and HCB). These constituents were found 

above the screening level for groundwater in one or more wells. The screening level is based on the 

A WQCs. It should be noted that concentrations above the screening level in groundwater do not 

necessarily indicate a surface water exceedance of the A WQC, which is applicable only to in-stream 

measurements in surface water. This section will focus on filtered (or dissolved) mercury concentrations 

since dissolved mercury is subject to migration. The purpose of the following assessment is to evaluate 

the potential for COCs detected above the screening levels to migrate to the Basin and/or the Tombigbee 

River. 

Mercury was detected at concentrations exceeding the screerung level concentration (0.012 Jlg/L) in 

groundwater samples collected from micro-well cluster BA-MWI B/C installed in OU-1 near the bluff 

west of OU-2. Filtered mercury concentrations in this cluster ranged from 0.059 to 0.930 Jlg/L during 

two sampling events. Mercury was not detected above the screening level for filtered mercury in micro­

wells in OU-2. These results indicate that sediment in the Basin is not a source of mercury above 

screening levels to groundwater or the Tombigbee River. The detection of mercury in micro-well cluster 

BA-MW I B/C may be the result of a historical renmant of a mercury _plume at OU-1 near the bluff. 

The 0.0 I 0 Jlg/L screening level for 1-ICB represents the reporting limit for the analytical method because 

the method cannot detect down to the A WQC of 0.0003 ~tg/L with statistical confidence. HCB exceeded 

its screening level (0.01 0 1-1g/L) in the groundwater sample collected from micro-well BA-MW3B, which 

indicated an HCB concentration ofO.Oll to 0.013 1-1g/L. 

5.1 MERCURY TRANSPORT 

The potential for mercury in groundwater to discharge from micro-well cluster BA-MWI into the Basin 

and/or migrate to the Tombigbee River was calculated using the one-dimension~! fate and transport model 

BIOSCREEN-A T. BIOSCREEN-AT is an enhanced version of BIOSCREEN (Newell et al., 1996) with 

an exact analytic<JI solution for the transport of a contaminant (Karanovic et al., 2007). This model is 

based on Microsoft Excel software that solves the widely-used analytical Domenico equation (Karanovic 

et al, 2007). This equation describes transport of solute in groundwater (inorganic or organic, decaying or 

non-decaying). features within the model designed to account for processes specific to natural 

attenuation of organic constituents were not used. The model simulates advection, adsorption and three-
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dimensional dispersion of any dissolved constituent (inorganic or organic), and has the ability to simulate 

constant or decaying sources, and contaminant degradation using degradation constants. The use of 

BIOSCREEN AT was limited for this site-specific application to model only advection, dispersion, and 

adsorption onto porous media since mercury and HCB are not known to degrade at notable rates 

naturally. Processes such as degradation or other chenucal/biological processes were not included in this 

model. The use of this model as described above is consistent with US EPA guidance (Ford et al, 2007), 

where the USEPA's Center for Subsurface Modeling Support state that the Domenico-based models in 

their current forms are reasonable for screening level tools, such as BIOCHLOR, BIOSCREEN, 

FOOTPRINT, AND REMChlor. BIOSCREEN AT 1s available free of charge at: 

http://www.sspa.com/Softwareil1ioscreen.shtml. 

Mercury is modeled as flowing from micro-well cluster BA-MWI into the Basin with the following 

assumptions. 

• The modeled mercury llow path is from OU-1 near the bluff into the Basin, which 
may be different from the actual flow path. This assumption, that there is a direct 
pathway for ntigration to the Basin, provides for a very conservative or 
overestimation of mercury concentrations that may potentially reach the Basin. The 
model assumes that mercury is transported through the sandy aquifer (Q2) near BA­
MWI, through the clay sediment deposits beneath the Basin (R) and into the Basin. 
The modeled llow path is depicted in Appendix E. 

• The highest detected filtered mercury concentration in nurco-well cluster BA-MWI 
is representative of mercury concentrations in OU-1 west of the bluff and is constant 
in concentration until it reaches the clay sediment deposits beneath the Basin. No 
adsorption or dispersion of mercury occurs as it nugrates through the sandy aquifer 
(Q2) This assumption tends to overestimate the mercury concentration that could 
potentially reach the Basin. 

The parameters selected for use in the model are presented in the following subsections. 

5.1.1 Source Zone Width 

The source zone is defined as the two-dimensional cross sectional area that is perpendicular to the 

direction of groundwater flow and of known constituent concentration. Downgradient of this zone, the 

groundwater concentration is calculated by the model based on the dispersion, decay, adsorption, etc. that 

would occur in the llow field based on the value of the parameters used in the model. The modeled 

source is the area along the bluff on the eastern edge of OU-1. The planar two-dimensional source is 

represented by the highest detected dissolved mercury concentration in the sandy alluvial aquifer around 
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BA-MWl. The cross section of the source is assumed to be approximately 1,000 feet long, or the 

combined length of half the distance between BA-MWI and BA-PZI, and half the distance between 

BA-MWI and BA-MW2. 

5.1.2 Source Zone Thickness 

The source zone thickness was assumed to be 35 feet in Q2 based on the boring logs of the BA-MWl 

micro-well cluster. 

5.13 Hydraulic Gradient 

The hydraulic gradient was calculated as 0.011 based on the change in head between BA-MWIB and the 

Basin (approximately 200 feet from BA-MWI to the Basin, Figures E-1 and E-2). 

The driving force for the assumed transport of mercury towanJ the Basin is the observed drop of hydraulic 

head of about 3 feet between BA-MW-1 and the Basin. It should be noted, however, that this difference 

in the hydraulic heads does not necessarily mean that the discharge of mercury into the Basin is actually 

taking place. The presence of thick organic clays and clayey silts underlying the Basin may be effective 

in preventing the discharge of mercury into the Basin. 

5.1.4 Effective porosity 

The effective porosity for the clayey and silty sediments underlying the Basin was assumed to be 

approximately 5 percent based on the predominance of fine-grained materials. This porosity is based on 

published values for tlils material (Kresic, 2008; Johnson, 1967). 

5.1.5 Hydraulic Conductivity 

Based on the prevalence of fin.e-grained sediments underlying the Basin (clays, silty clays, and clayey 

silts), the hydraulic conductivity was assumed to be approximately I xI o·4 centimeters per second (cm/s). 

This value is conservative and represents the upper limit of the reported hydraulic conductivities of fine­

grained sediments (USBR, 1977). 
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The longitudinal dispersivity was assumed to be 20 feet, and the transverse and vertical dispersivity of 2 

and 0.2 foot, respectively, based on an assumed plume length of 200 feet and published guidelines for 

dispersivity (Newell et al., 1996). 

5.1.7 Partitioning Coefficient 

Soil-water partition coefficients (Kd) for inorganic mercury (Hgll) are reported to range between 24,000 

and 270,000 milliliters per gram (mL/g) with a mean value of about 60,000 mllg (USEPA, 1997). For 

methylmercury (MeHg), values range between 2,700 and 31,000 mL/g with a mean value of about 6,700 

mL/g. Methylmercury constitutes less than 1 percent of the total analyzed mercury based on the results of 

the 2006 baseline sampling event (MACTEC, 2007). Consequently, the Kd value selected for the 

analytical calculations of fate and transport of mercury between BA-M W-I and the Basin is 

conservatively assumed to be 24,000 mL/g, or the lowest reported for Hgll. 

As discussed by the Federal Remediation Technologies Roundtable (FRTR; 

2009;http://www.frtr.gov/matrix2/section2/2 8 l.html), sorption in soils and sediments is one of the most 

important controlling factors for removal of mercury from solution. Mercury is also strongly sorbed to 

humic materials that constitute a significant portion of the sediments underlying the B<1sin; these materials 

have described as ''tan," "dark,'' and containing "natural organics" (WCC, 1993). Inorganic mercury 

sorbed to soils and sediments is not readily desorbed; therefore, freshwater and marine sediments are 

important repositories for inorganic mercury. 

The retardation factor (R) of 80,000 was calculated assuming the bulk density of 1 .5 kilograms per liter 

and the total porosity of 45 percent: 

R I 
l.Sx 24,000 

= + =80 000 
0.45 • 

The retardation factor is also conservative because it is based on the lowest reported literature value for 

Kd (24,000 mUg) in a r<1nge of 24,000 to 270,000 mL/g. 
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The dissolved mercury concentration in the entire assumed 1 ,000-foot-wide source zone at BA-MW1 was 

estimated to be 0.122 11g!L in the upper zone and 0.930 ~tg/L in the lower zone, based on the November 

2008 sampling results. This source was assumed to be of constant strength in time. 

5.1.9 Degradation and Chemical Transformations 

Degradation of mercury or chemical reactions was not assumed in the model. 

5.1.10 Mercury Model Results 

The results of the analytical one-dimensional model of mercury fate and transport from BA-MWI toward 

the Basin show that (for the modeled travel times of 5 to 100 years) the mercury concentration in the 

Riverine zone inunediately next to the Basin would be less than 0.000001 pg/L (if this reporting limit 

were achievable). The input parameters and results of the model are provided in Appendix E. The 

calculated (modeled) concentration of mercury entering the Basin will be much greater than the 

concentration actually expected to enter the Basin because the model is based on the following 

conservative parameters: 

• the highest reported literature value of the hydraulic conductivity for the fine-grained 
sediments 

• a hydraulic gradient toward the Basin 

• the highest detected dissolved mercury concentration in groundwater acting as a 
constant (non-decaying) source 

• the lowest reported Kd value representing mercury sorption. 

Based on this conservative evaluation, mercury above the AWQC would·not enter the Basin from OU-1. 

Mercury concentrations from BA-MWI entering the Tombigbee River would be orders of magnitude 

smaller than that entering the Basin, assuming groundwater from this location discharges to the 

Tombigbee River, a distance of approximately 1,900 feet from micro-well BA-M WI to the river. 

5.2 HCB TRANSPORT 

A one-dimensional fate and transport model, BIOSCREEN AT, as described above. was used to 

detem1ine whether the HCB representeJ by the November 2008 sampling results at BA-MW3B could be 
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transported to the Tombigbee River at concentrations above the A WQC of 0.0003 Jlg/L. The parameters 

• selected for use in the model are presented in the following subsection"s. 

5.2.1 Source Zone Width 

The width of the planar two-dimensional source of HCB in the high plasticity clays noted in the screened 

interval of BA-MW3B was assumed to be approximately 500 feet, based on the approximate mid-distance 

to the adjacent micro-wells; these micro-wells indicated HCB concentrations less than the reporting limit. 

5.2.2 Source Zone Thickness 

The source zone thickness was assumed to be 10 feet based on the cross section 111 Appendix A, 

Figure A-2. 

5.2.3 Hydraulic Gradient 

The driving force for the calculated transport of HCB toward the river was based on an assumed 3-foot 

decrease in the hydraulic head between the Basin and the river. This head decrease was based on the 

groundwater elevation at the bem1 (BA-MW3B) being equal to the prevailing water elevation in the Basin 

during non-flooding periods (3 feet NAVD88) and an elevation ofO.O feet at the river. The zero elevation 

in the river is below that historically observed and possibly lower than that physically achievable. This 

hydraulic grndient was used in the model to obtain a very conservative assessment. The distance between 

BA-MW3B and the river is approximately 880 feet. Based on these water elevations and this distance, a 

hydraulic gradient of 0.0034 was calculated. 

5.2.4 Effective Porosity 

The effective ·porosity for the clay underlying the bem1 was assumed to be approximately 5 percent based 

on the soil description (high plasticity clay) in the BA-MW3B boring log. This porosity is based on 

published values for this material (Kresic, 2008; Johnson, 1967). 

5.2.5 Hydraulic Conductivity 

The hydrnulic conductivity reported for high plasticity clay ranges from 1.2x 1 o·7 to 1.2x I o·8 cm/s (USBR, 

1977). For the purpose of modeling under a conservative scenario, a hydraulic conductivity of 1.2x I o·' 
was selected. 
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Based on the assumed plume length of 880 feet and on published guidelines, the longitudinal dispersivity 

was assumed to be 80 feet, and the transverse and vertical dispersivities were assumed to be 8 feet and 0.8 

foot, respectively (Newell et al., 1996). 

5.2.7 Partitioning Coefficient with Respect to Organic Carbon (Koc) 

Log Koc for HCB is reported to range between 2.56 and 4.54 (Weast and Astle, 1981 ). Based on this . 

infonnation, a conservatively low value of 363 mL/g for Koc was selected. The associated distribution 

coefficient, Kd, was calculated using two different methods to provide a range of inputs and outputs based 

on different assumptions for the percent organic carbon (foe). The first method assumes a conservative 

foe of0.005 from the following equation (Newell et al., 1996): 

Kd =foe X Koc = 0.005x363mLI g = 1.815mLI g 

A retardation factor (R) of 7.0 was calculated assuming a bulk density (A) of 1.5 g/mL and a total 

porosity of 45%: 

R=l+pbxKd =1+1.5xl.815 =7.0 
11 0.45 

The second method is based on the assumption that foe is the lowest average foe of 0.0033 (3,300 mg/kg) 

in a sediment core collected from the 2009 coring activities. 

K d = f~c x K oc = 0.0033 x 363 mL I g = I. 198 mL I g 

The resulting retardation factor for the second method is estimated as follows. 

R = I + pb X K d = I + 1.5 X 1.198 = 4.993 = 5.0 
n 0.45 
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The model outputs for both assumptions of foe are nearly equal as illustrated in the model output 

discussed below and provided in Appendix E. 

5.2.8 Source Concentration and Strength 

The HCB concentration in the entire assumed 500-foot-long source zone at BA-MW3B was estimated to 

be 0.013 Jlg/L based on the November 2008 sampling results. This source was assumed to be of constant 

strength in time. 

5.2.9 Degradation and Chemical Transformations 

No degradation ofHCB or chemical reactions was assumed in the model. 

5.2.1 0 HCB Model Results 

The results of the analytical one-dimensional model of HCB fate and transport from BA-MW3Btoward 

the river show that (for travel times 5 to 100 years) the most conservatively calculated concentration in 

the saturated zone immediately adjacent to the river would be less than 0.000001 Jlg/L (if this reporting 

limit were achievable) for both methods of estimating foe. The input parameters and outputs of the model 

are provided in Appendix E. Inputs :1re considered conservative (resulting in higher transported HCB 

concentrations) because of the following conservative assi.unptions: 

• the highest reported literature value of the hydraulic conductivity for the sandy 
sediments 

• a high hydraulic gradient assuming zero-elevation of the Tombigbee River 

• the highest detected HCB concentration in groundwater acting as a constant (non­
decaying) source 

Thus, the actual concentration potentially entering the river would be far less than that calculated with 

these conservative parameters. HCB above the A WQC would not enter the Tombigbee River based on 

this model prediction. 
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The CSM for OU-2 was developed and presented in the Work Plan to identify potential migration 

pathways and aid the planning of groundwater investigation activities. The CSM was refined by 

responding to the Principal Study Questions in Step 2 of the DQO process as presented in the Work Plan. 

The responses are provided below. 

1. Are mercury and other COCs in the OU-2 sediments acting as a continuing 
source to groundwater? 

Micro-wells were placed at the most likely locations between the Basin and the 

Tombigbee River to detect the potential migration of mercury from sediments in 

groundwater. Mercury concentrations in micro-wells between the Basin and the river 

were not above the screening criterion of 0.012 flg/L (A WQC). The mean mercury 

concentration for filtered samples is 0.00124 flg/L, and the 95% UCL is 0.00254 

flg/L for micro-wells within OU-2. Both the filtered mercury mean and 95% UCL 

are below the screening level. The only detection of mercury exceeding the 

screening level was west of the bluff in the upgradient micro-well cluster BA-MWI 

in OU-1. (Results from BA-MWI were not included in the mean and 95% UCL 

calculations for OU-2.) The screening level was agreed upon with USEPA prior to 

implementation of the Work Plan. Mercury in the OU-2 sediments does not act as a 

continuing source to groundwater or the Tombigbee River because mercury above 

the screening level was not detected in groundwater associated with OU-2. 

Mercury detected below the screening level in the micro-wells between the Basin the 

Tombigbee River may be related to mercury levels in the river rather than the Basin 

sediments. Studies of the Tombigbee River conducted by USEPA show mercury 

concentrations ranging from 0.001 to 0.004 ug/L upstream of the Basin and 0.005 

ug/L near OU-2 (USEPA, 1995, USEPA, 1997). These concentrations (0.001 to 

0.005 ug/L) likely represent background mercury concentrations in the river 

Core data collected from within the Basin during the RJ further support that mercury 

concentrations in the micro-wells within OU-2 generally represent background 

mercury concentrations from the river and not a continuing source from the Basin 

sediment. The RJ core results indicate that mercury did not fully penetrate the 

100036.01 6-1 



Revised Groundwater Investigation Report Operable Unit 2 
MACTEC Engineering and Consulting, Inc., Project 6107-10-0036 

Januaty 15, 2010 

sediment deposits underlying t~e Basin such that the pathway for mercury transport 

between the Basin sediment and the underlying Alluvial Aquifer is not complete 

(WCC, 1993a). 

HCB was detected above the screening level (0.010 ~tg/L) in only one micro-well, 

BA-MW3B, along the southern portion of the benn. Since HCB was detected above 

the reporting limit in only one micro-well, its presence appears to be very isolated. 

The potential for HCB in groundwater to discharge to the Tombigbee River was 

calculated using the one-dimensional fate and transport model BIOSCREEN-A T. 

Very conservative inputs to the model were used and tend to overestimate the 

potential to transport HCB. Model results demonstrate that HCB concentrations at 

BA-MW3B would not result in an exceedance of the HCB A WQC in the Tombigbee 

River. 

DDTR was not detected above the reporting limit in the groundwater samples and is 

not a continuing source to groundwater or the Tombigbee River. 

The groundwater analytical data, RI core data, and the model results discussed above 

indicate that mercury and the other COCs in the OU-2 selliment do not act as a 

continuing source to groundwater or the Tombigbee River. 

2. If COCs are detected in OU-2 groundwater, is there a plume that discharges to 
the Tombigbee River? 

100036.01 

Mercury, HCB, and DDTR groundwater results are presented under Principal Study 

Question 1 above. Mercury concentrations in micro-wells between the Basin and the 

Tombigbee River were not detected above the screening criterion of 0.0 I 2 ~tg/L. 

Therefore, a mercury groundwater plume at concentrations above the screening level 

at OU-2 is not evident. 

Model results for HCB, which was detected above the screening level in BA-MW3B, 

indicate that the detected level will not cause an exceedance of the A WQC in the 

Tombigbee River. Therefore, the detection of HCB in one micro-well would not 

result in an exceedance of the A WQC in the Tombigbee River. 
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DDTR was not detected above the reporting limits; therefore, a DDTR groundwater 

plume above reporting limits is not present. 

3. Is mercury in the OU-1 groundwater plume migrating towards and beneath 
OU-2? 

I 00036.01 

Mercury was detected above the screening level in micro-well cluster BA-MWl as 

noted in Principal Study Question 1. Mercury in these wells may be the result of a 

historical remnant of the OU-1 plume near the bluff. Currently, the groundwater 

recovery system at OU-1 captures water above the OU-1 groundwater cleanup level 

of 2 ug/1. OU- I groundwater monitoring and compliance is currently regulated under 

RCRA. 

The potential for mercury at concentrations between the OU-2 screening level and 

the OU-1 clean up level, as detected in OU-1 groundwater west of the bluff, to 

discharge to the Basin and the Tombigbee River was calculated using the fate and 

transport model BIOSCREEN-AT. Very conservative model inputs to the model 

were used and tend to overestimate the potential to transport mercury. The model 

results demonstrate that mercury concentrations at BA-MWI would not result in an 

cxceedance of the screening level in the Basin or in the Tombigbee River. Micro­

wells between the Basin and the Tombigbee River do not contain mercury 

concentrations above the screening level. Therefore, a groundwater plume of 

mercury exceeding the A WQC in the Basin or the Tombigbee River is not currently 

evident or predicted in the future. 

The decision diagram (Figure 4-2) presented in the Work Plan indicates the path 

forward based on the resulting data and evaluations presented herein. No further 

groundwater assessment for OU-2 is recommended based on the logic in this diagram 

and the findings of this groundwater investigation. 
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7.0 SUMMARY AND CONCLUSIONS 

The purpose of this groundwater report was to present the results of the groundwater investigation and 

respond to the three Principal Study Questions presented in the Work Plan. These Principal Study 

Questions are listed with a response below. 

1. Are mercury and other COCs in the OU-2 sediments acting as a continuing 
source to groundwater? 

100036.01 

Micro-wells were placed at the most likely locations between the Basin and the 

Tombigbee River to detect the potential migration of mercury from sediments in 

groundwater. Mercury concentrations in micro-wells between the Basin and the river 

were not above the screening criterion of 0.012 flg/L (A WQC). The mean mercury 

concentration for filtered samples is 0.00124 flg/L, and the 95% UCL is 0.00254 

flg/L for micro-wells within OU-2. Both the filtered mercury mean and 95% UCL 

are below .the screening level. The only detection of mercury exceeding the 

screening level was west of the bluiT in the upgradient micro-well cluster BA-M WI 

in OU-1. Mercury in the OU-2 sediments does not act as a continuing source to 

groundwater or the Tombigbee River because mercury above the screening level was 

not detected in groundwater associated with OU-2. 

Core data collected from within the Basin during the RI further support that mercury 

in sediment in the Basin is not a continuing source to groundwater or the river. The 

RI core results indicate that mercury did not fully penetrate the sediment deposits 

underlying the Basin and, therefore, a pathway for mercury transport between the 

Basin sediment and the underlying Alluvial Aquifer (Q2) is not complete (WCC, 

1993a). 

HCB was detected above the screening level (0.0 10 flg/L) in only one micro-well, 

BA-MW3B, along the southern portion of the berm and the detection appears to be 

very isolated. The potential for HCB in groundwater to discharge to the Tornbigbee 

River was calculated using a conservative, one-dimensional fate and transport model, 

.BlOSCREEN-AT. Model results demonstrate that HCB concentrations at 

BA-MW3B would not result in an exceedance of the HCB AWQC in the Tombigbee 

River. 
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DDTR was not detected above the reporting lirrrit in the groundwater samples. DDTR 

is not a continuing source to groundwater or the Tombigbee River; 

The groundwater analytical data, R1 core data, and the model results indicate that 

mercury and the other COCs in the OU-2 sediment do not act as a continuing source 

to groundwater or the Tombigbee River. 

2. If COCs are detected in OU-2 groundwater, is there a plume that discharges to 
the Tombigbee River? 

Mercury, HCB, and DDTR groundwater results are presented under Principal Study 

Question I above. Mercury concentrations in micro-wells between the Basin and the 

Tombigbee River were not above the screening criterion of0.012 11g/L. Therefore, a 

mercury groundwater plume above the screening level at OU-2 is not evident. 

Model results for HCB, which was detected above the screening level in BA-MW3B, 

indicate that the detected levels will not cause an exceedance of the A WQC in the 

Tombigbee River. Therefore, the detection of HCB in one rrricro-well would not 

result in an exceedance of the A WQC in the Tombigbee River. 

DDTR was not detected above the reporting limits; therefore, a DDTR groundwater 

plume above reporting limits is not present. 

3. Is mercury in the OU-1 groundwater plume migrating towards· and beneath 
QU..:2? 

100036.01 

Mercury was detected above the screening level in rrricro-well cluster BA-MWI as 

noted in Principal Study Question I. Mercury in these wells may be the result of a 

historical remnant of the OU-1 plume near the bluff. Currently, the groundwater 

recovery system at OU-1 captures water above the OU-1 groundwater cleanup level 

of 2 ug/1. OU-1 groundwater monitoring and compliance is currently regulated under 

RCRA. 

The potential for mercury at concentrations between the OU-2 screening level and 

the OU-1 cle:m up level. as detected in OU-1 groundwater west of the bluff, to 

discharge to the Basin and the Tombigbee River was calculated using the fate and 
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transport model BIOSCREEN-AT. The model results demonstrate that mercury 

concentrations at BA-MW 1 would not result in an exceedance of the screening level 

in the Basin or in the Tombigbee River. Micro-wells between the Basin and the 

Tombigbee River do not contain mercury concentrations above the screening level. 

Therefore, a groundwater plume of mercury exceeding the A WQC in the Basin or the 

Tombigbee River is not currently evident or predicted in the future. 

The overall goal of the OU-2 groundwater investigation was to determine whether 

the OU-2 sediments are acting as a continuing source to groundwater and impacting 

the Tombigbee River. Based on the evaluation of the analytical data collected and 

the model results, a groundw_ater plume above screening levels is not present at the 

Basin; nor will the A WQC in the Tombigbee River be exceeded. No further 

groundw<lter <lssessment for OU-2 is necessary based on the decision diagram (Figure 

4-2) as previously presented in the Work Plan and the findings of this groundwater 

investigation. 
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TOC Ground 

Elevation Elevation 

WeiiiD 1ft) I ft) 

BA-MWIA 34.39 32.60 

BA-MWIB 34.% 32 50 

81\-MWJC 34.26 32.00 

BA-MW213 14.12 11.80 

Bi\-MW2C 14 25 II SO 

BA-MW3B 13.72 1150 

BA-MW3C I 3 gr, 1140 

l3i\-MW4B 14.15 11.70 

BA-MW4C 14.01 1140 

B!\-MW58 14.25 11.80 

BA-MW5C 1388 11 r,n 
BA-MWM3 13.73 II 70 

BI\-MWI\C 13.91 II 70 

B:\-MW7[3 14 10 II 90 

Bt\-MW7C 14.20 11.80 

BA-MWSB 14.r.4 12 :;n 

13i\-IV1W8C 14 71• 12 40 

BI\-I'Z:I/1 43 :'9 41.011 

13/\-PZI B 4.1 :'9 40.90 

13.'\-f'ZIC 42 9R 40 811 

13A-PZ2.·\ 42 :'3 39.80 

B;\-PZ2B 41.82 39 50 

BA-PZ2C 42.00 39.60 

BA-PZJB 1442 12.20 

BA-PZJC 14.4(\ 1:'.10 

13A-PZ4B 14.21 II ')il 

BA-PZ4C 14 28 11.90 

Table l-1 
Micro-Well and Piezometer Construction Details 

Oll-2 Groundwater Jm·estigation Report 
Mcintosh, Alabama 

Total Screen 

Depth Interval 

(ftl (ft) Well Material 

311 C• I 20 (• I - JIH• I PVC riser and Pre-packed screen 

47.07 37.07-47 07 PVC nser and Pre-packed screen 

67 09 5H>9- (,7 09 PVC riser and Pre-packed screen 

25.(15 15.65 - 25.65 PVC riser and Pre-packed screen 

4fd7 3td7- 4G.37 PVC riser and Pre-packed screen 

25.fl7 15.1i7- 25.67 PVC riser and Pre-packed screen 

44.10 34.10-44.10 PVC riser and Pre-packed screen 

28.41 18.41-2841 PVC riser and Pre-packed screen 

42.13 32.13-42.13 PVC nser and Pre-packed screen 

27.01 17 01-:7 (JI PVC f!Scr and Prc-pack,·d scre,•n 

38.20 28.2(1- 38.20 PVC riser and Pre-packed screen 

26.60 16 r.n - :'i\ r.o PVC riser and Pre-packed screen 

46.13 36. 13 - 4(•. 13 PVC nser and Pre-packed screen 

26.95 1 (,_l))- 2(,_95 PVC nser and Pre-packed screen 

·46.38 3h 38- 46 38 PVC riser and Pre-packed screen 

25.1 R 15.18-2518 PVC riser and Pre-packed screen 

45.84 35.84-45 84 PVC riser and Pre-packed screen 

38.88 28 88- 38.88 PVC riser and scr~t:n 

4CJ.:'O 3'l :'0- 49 2(1 PVC ri~er and scr('en 

68 ~I 58 21-o821 PVC riser and screen 

39.13 2'l13-3'l.IJ PVC risl;!r and screen 

44 41 39.41 -4<1.41 PVC riser and screen 

59 (19 49 09- 59.09 PVC nser and scr~en 

24.86 14.86-24 86 PVC riser and screen 

45.00 35.00- 45.00 PVC nser and screen 

25.99 15.99- 25 99 PVC ris~r and screen 

42 89 32 89-42 89 PVC riser and screen 

NOTE: Monitoring wells and piezom~ters tnstalled hetween July 29. :'OilS and August 21. 21108 

All measurements referenc~d to NAV088. NAD83 

[J<)(l(JJ(, ill 

.0.- Rivertne 

B- IJpper Alluvtal 

C.- Lower Alluvial 

TOC- Top ,,f casing 

Well 

Diameter 
iin) Zone 

I B 

I B 

I c 
I A 

I c 
I A 

I c 
I A 

I c 
I A 

I c 
I A 

I c 
I A 

I c 
I A 

I c 
I B 

1 B 

I c 
I B 

1 B 

1 c 
I B 

I c 
I B 

1 c 

Prepared by. LRP/0 1 129!09 

Checked by FKM/01/30/09 

February 27. 2009 
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Groundwater Investigation Report Operable Unit 2 February 27,2009 
MACTEC Engineering and Consulting, Inc. Project No. 6107090036 

090036.01 

Table 2-2 
Micro-Well and Piezometer Groundwater Elevations, September 22,2008 

OU 2 Groundwater Investigation Report 
Mcintosh, Alabama 

. TOC Elevation 

Well ID Northing Easting (ft) 

BA-MWIA 460133.44 1815083.77 34.39 

BA-MWIB 460138.27 1815082.66 34.96 

BA-MWIC 460137.19 1815087.54 34.26 

BA-MW2B 459476.43 1815489.95 14.12 

BA-MW2C 459475.26 1815484.34 14.25 

BA-MW3B 459556.17 1815966.06 13.72 

BA-MW3C 459555.31 1815960.97 13.86 

BA-MW4B 459525.37 1816529.17 14.15 

BA-MW4C 459523.40 1816524.82 14.01 

BA-MW5B 459770.88 1816967.14 14.25 

BA-MW5C 459767.84 1816961.41 13.88 

BA-MW6B 460088.58 1817342.52 13.73 

BA-MW6C 460083.49 1817339.75 13.91 

BA-MW7B 460539.29 1817461.30 14.10 

BA-MW7C 460533.70 1817461.07 14.20 

BA-MW8B 461140.47 1817463.95 14.64 

BA-MW8C 461135.09 1817463.47 14.76 

BA-PZI A 461354.70 1814965.48 43.29 

BA-PZIB 461359.50 1814967.78 43.29 

BA-PZIC 461356.22 1814970.91 42.98 

BA-PZ2A 461997.92 1815072.89 42.23 

BA-PZ2B 462003.89 1815074.09 41.82 

BA-PZ2C 462000.29 1815075.88 42.00 

BA-PZ3B 462655.10 1815745.13 14.42 

BA-PZ3C 462654.68 1815749.43 14.46 

BA-PZ4B 462501.73 1816677.52 14.21 

BA-PZ4C 462501.18 1816682.59 14.28 

NOTE: All measurements referenced to NA VD88, NAD83 

TOC =Top of casing 

Depth to Groundwater 
Water Elevation 

(ft) (ft) 

27.88 6.51 

28.76 6.20 

28.11 6.15 

11.30 2.82 

10.45 3.80 

11.21 2.51 

11.33 2.53 

11.56 2.59 

11.43 2.58 

II. 71 2.54 

11.35 2.53 

11.28 2.45 

11.45 2.46 

11.61 2.49 

11.73 2.47 

12.07 2.57 

12.19 2.57 

36.07 7.22 

36.14 7.15 

35.78 7.20 

34.96 7.27 

34.57 7.25 

34.81 7.19 

11.72 2.70 

11.47 2.99 

11.43 2.78 

11.63 2.65 

Prepared by: KPW 2/13/09 

Checked by: EJS. LRP 11/7/2008 
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Crrn11ndwatcr lm·e~\l~tlti~~n Repnrt OpcT:thl\.! !/nil 2 
MACTEC Fnginccnng and Cnt\~ltlllng. Inc. Pro.iccl N1). 61 ()70000Jn 

Aquifer 
Locution: ~mple Date Monitored 

BA-MWIA* 

BA-MWIB 

BA-MWIC 

BA-MWIC 

13A-MW213 

BA-MW2C 

BA-MW2C 

13A-MWJB 

BA-!1.·1\\'JB 

BA-MW3C 

BA-MW413 

BA-MW4C 

BA-MW4C 

BA-MW5B 

BA-MW5C 
BA-MW5C 

13A-MW6B 

BA-MW6C 

BA-MW713 

BA-MW7C 

BA-MWRJ3 

BA-MWRC 

Nutrs: 

rt =feet 

09/30/2008 

09/29/2008 

09/30/2008 

11111/2008 

09/23/2008 

09/23/2008 

11/ll/2008 

09/25/2008 

ll/!2/2008 

(19/24/2008 

09/25/2008 

09/24/2008 

11/12/2(1()8 

09/25/2008 

09/26/2008 

II /12/2008 

09/26/2008 

09/26/2008 

09/26/2008 

09/29/2008 

09/29/200R 

09/29/2008 

°C =Degrees CL'lsius 

mS/cm:;;: millisicmcn per ccntunctcr 

mY= millivolts 

NTU = ncphl'lnm<·tric turbidity units 

mg/1. = mtlltgr:llllS per ltter 

mL!min =milliliter per minute 

g~l = g~1llnns 

A= Alluvial 

R = Ri\WIIlC 

A 

A 

A 

A 

R 

A 

A 

R 

A 

A 

R 

A 

A 

R 

A 

A 

R 

A 

R 

A 
R 

A 

Depth to 

Water 
(ft) 

27.88 

28 76 

28.11 

28.50 

11.30 

1045 

1124 

II 2! 

!2.65 

ll 33 

!1.56 

ll 43 

12.40 

11.7! 

II 35 

1247 

1128 

1145 

11.61 

11.73 

12.07 

12.19 

Tahir 2-3 
C.rouutlwalcr Fidd Paramrlrrs 

011 2 Gruuntlwatrr lnnsligalion Report 
Mrlnlosh, Alahama 

Specific 

pH Temperature Conductivity 

tstd units) oc <mS/cm) 

5.08 22.70 0.141 

4.34 20.85 0.302 

4.64 20.92 3.937 

4.49 19.73 3 51 

6.33 23.21 5.188 

4.49 22.94 3 046 

4.53 20 27 2.74 

6 55 22 90 l 959 

li 73 2.2 29 2.!7! 

6.80 2! 9! 2.218 

6.64 22.56 l 1' ~~ 

r, 55 23.62 1.2!2 

6.6! 20.RO I !3 

6.7! 22.97 1.137 

6.88 2!.26 0.963 

6.95 20.69 0.868 

6.69 22.07 !.089 

6.87 22.23 l 133 

6.41 22.40 0.708 
6(,! 21.29 0 525 
(1.61 ? 3 17 0.469 

6.tiS 21.R9 0.854 

• BA - MW 1 A wos not sampled due to insufftctent water and 

recharge. Parameters did not stabilize during purging. 

ORP Turbidity 
(mY) tNTUl 

175 228 

179 I I 

15 I. I 1.3 

278 0 

-II 0 5.15 

223 0.67 

224 1.08 

-89.9 6.7! 

-!40 I 2 07 

-145.4 l 35 

-!33.2 4.24 

-!!0.3 3.54 

-!42 0.!5 

-142.6 3.53 

-!5!.4 6.!9 
-!71 2.82 

-!18 5 3.83 
-154.3 3.2 

-!!2 2 4.34 

-132 4 3.35 

-127.1 4.3 

-!22.8 2.53 

Dissolved Purge 

Oxygen Purge Rate Volume 

(m£/L) (ml/mm) (gal) 

3 I 25 0.36 

1.58 220 2.2 

086 200 4.71 

034 500 4.7 

0.9 150 1.8 

0.81 200 4.35 

0.3 500 4.3 

0.75 !50 1.8 
0 11 280 !.6 

(I 38 260 4 

048 240 2 

cus 230 3.72 
02 600 3.6 

0.5 240 1.86 

0 24 230 3.3 
0.!5 600 3.12 

0.5 200 1.9 

0.25 220 4.2 

0.52 2!0 1.9 

0.3! 220 4.2 

0.26 180 1.6 

043 260 4.1 

Prepared hy LRP 2/9/09 

Checked by: KPW 02/13/09 

February 27. 2009 
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(imund\\tlh:r ln\·c~ll,!!:l11nn Rl'J'Pil f >pl'rabk l.lnll 2 
f>.lt\('TH'J·:n~;inc:cring and ('onsul11ng. Inc. 

Prnjt:'(J NP c, I 070'100_1c, 

Location 10: 
Sampk [[)· 

Sample Date: 
Sample TYpe: 

~krrurl·, EIC.JI, !tg/L 
l\·lcr10ury. f-iltered 
Mercury. IJnt'JitcrcJ 

rest irides - SWR"6 1!081, ~giL 
2.4'-DDD 
2.4'-DOE 
2.4'-DDT 
4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
Hexach!orohenzene 

Notes: 
~giL= n11crograms per liter 
<=Less than reponing limit (RLI 
.II)= btnnated quanllty IJetecteJ 
hclow the reporting limit hut nhnvc 

the method Jctectinn limit. 
<)uantit'ication cannot he reponed 
with confidence . 
.18 = [stJmateJ quantity: rossihly 
hiascd hi!;h or false-positive hascd 
on blank cnllt~.llninatinn 

---------- --

Tahle 4-1 
Summary nf Groundwater Analytical Data 
Oll 2 Groundwater Investigation Report 

Mdntosh. Alahnma 

BA-MWIB BA-MWIC 
BA-MW I Bll92'lOS BA-MWIB Ill lOS BA-MW I C009300S BA-MWICIIII08 

09t29/200S 11/11/2008 09/30/200S I 1!11!200S 
Sample Samrk Sampk Samrk 

II 11587 .18 fl.122 .18 (/ 395 .lB 0.93 .IB 
n.!lR25 .IB 0 119 .IB 0.458 .lB 11.9ti5 .IB 

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 

BA-MW2B 
BA-MW2B092308 

09/23/20(18 
Sample 

I) 1)(1104 .lB 
I) 00186 .lB 

< 0.050 
< 0.050 
<(I 050 
< 0.10 
< 0.10 
< 0 ]I) 

< 0.010 

F l'hruary 17. ~009 

BA-MW2C 
BA-MW2C092308 BA-MW2Cilll08 

09/23/2008 11111/2008 
Sample Sample 

0.00517 .IB I) 00906 .IB 
0.015 .IB 0.0389 .18 

< 0.052 NA 
< 0.052 NA 
< 0.052 NA 
< 010 NA 
< 010 NA 
<CliO NA 

< 0.010 NA 

1 or 4 



Grn!HHI\\';--~1\."1 ln\·cstig:lti('ll R~p(1rt Op~rilhlr \hut 2 

f\1ACTEC Engineering ;md Cnn~11111ng. Inc. 
Projc~T Nn. (JJ 070'100:;11 

li91JOOJ(,,II I 

Localinn ID: 
Sample I D. 

Sample Dale: 
Sample T1·rc: 

Mercurv, F.tliJI, Jrg/L 
Mercury. Fil1ercu 
McrctlrY I Jni'il!crcu 

Pesticides · SWR4C. ROR I, !!gil. 
2.4'-flf)[) 
2.4'-DflE 
2.4'-DDT 
4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
He.xach lorn hl'nzenc 

Notes: 
~giL~ mrcrograms per liter 
··~Less !han reporting limit rRLl 
.II) ~ l:s!1ma1ed quanury. Detected 
helow !he reportmg lm11t hut ahove 
the method deteclion limil. 
Quantii'icmion cannot he reported 
wrth confidence . 
.18 ~Estimated quanlity: possibly 
h1ased high or false-pnsilive hased 
on hlank contaminJtinn 

8A-MW38 

Tahle 4-1 
Summary of Groundwater· Analytical Oat a 
Oil! Grounclwafrr lnvrsfiJ,!afion Report 

Mdntosh. Alabama 

8A-MW3C 8A-I'v1W48 8A-MW4C 
BA-M\\'38092508 8A-MW38 111208 8A-MW3Cil92408 8A-MW48092508 8A-MW4C092408 8A-MW4CIII208 

09i25i2008 I 1/12/2008 09i24i2008 09i25i2008 (19i24t:!008 ll/12i2008 
Sample Sample Sample Sample Sample Sample 

() 00332 .18 NA 0.000236 .18 0.1100394 .18 O.OCI0389 .18 NA 
li.OORS3 JB NA 11.111104 .18 11.000534 .18 () 0011265 .18 NA 

NA NA NA < 0.054 < 0.050 NA 
NA NA NA < 11.!154 < 0.050 NA 
NA NA NA ,, 0.054 < n.nso NA 
NA NA NA < 0 II < 0.099 NA 
NA NA NA <Oil < 0 099 NA 
NA NA NA ..: 0 II < 0.099 NA 

II (Ill .18 () 013 < 0.010 < 0 Oil () 0018 .18 <(I (IIJ91i 

F ehn111ry 2 7. 2009 

2 oi'4 



(irol11HIW;1h:r ln\·c...:tig;nu,n R.l'port Op\,•rahlc..· Unit 2 
MACTEC En~;inccring ;1nd Consuhing. Inc. 

Pn1_j('~t N0 c, J07(JC)00.-;c, 

Lncallon I D. 
Sample ID 

S"mpk Date· 
Sampk TYpe 

Mrn-urv, flflJI,!'ciL 
1\krcury. l'ilt~rc·J 
MercurY. llnfrltcrcJ 

rcsticitlcs- SWRolfi RORI 1 !IJ:iL 
~.4'-DDD 

~.4'-DDE 

2.4'-DDT 
4.4'-DOD 
4.4'-0DE 
4.4'-DDT 
1-l~xachlurnhcnzene 

Notes: 
~giL= micrngmms P''' lner 
.: = L~ss than reponing limit ( RL) 
.1<) = l=:sllrnat~d quanury Lletected 
below the repnrting limit hut a hove 
the method detection limit 
Qualllification cannot he reported 
\\'ith confidence . 
.IB =Estimated quantity: possibly 
hiased high or falsc-poslllve based 
on blank cnnt:.~.mination 

BA-MW5B 
BA-MW5B0925fiR 

fl9/25i2011S 

S"mplc 

o non~ X!\ .Ill 
II nnn2•>S .111 

NA 
N.'\ 
NA 
NA 
NA 
NA 

..: 0.010 

Table 4-1 
Summary of Groundwater Analytical Data 
Oll 2 Groundwater Investigation Report 

Mcintosh. Alabama 

BA-MWSC BA-M\V(,J3 
13A-MW5C09c6fl8 13A-MW5Clll208 BA-MW6B09~608 

fi<J.'2M20fiS II/12/200S 119/21l/2008 
Sampk Sarnrk Samrl~ 

11.1)1)(1)~7 m NA n rull137:i .113 
11.111lf147<; Jf3 N.'\ (J ()(l().j~~ .18 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

ti.Oii46 JB n nn7o JQ NA 

February 27, 2009 

BA-MW6C 
BA-MW6C09~608 

09/21\120118 
Sam pi~ 

n (1no3 .IB 
n.mui.JS .113 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3 of4 



Cirnund\\ at"r lnvestig;llion Rcpol1 Operable Unit 2 
f\·fACTEC Engineering and Consnlling. Inc. 
Pro,ie~t No ()I 070C)003(l 

n9o0036.n 1 

Location ID· 
Sample ID: 

Sample IJJtc: 
S"mp\e TYpe: 

~h·rrur~·, E1631, !!&iL 
lvlcrcury. f'iltcreJ 
Mercury. Unfiltered 

Pesticides- S\\'841> 8081, !!giL 
2.4'-DOD 
2.4'-IJIJE 
~.4'-DDT 

~.4'-DDD 

4.4'-lll lE 
~.4'-IJIJT 

I k\i.Khlorilh!.!nl.enc 

Noles: 
~gil.= mtcrngrams per liter 
<=Less th<1n reporting limlliRI.I 
.II)= hlllnatcd quamny IJetcctcJ 
he low the rcpnrting limtt hut above 
the method detection ltmn. 
l)uantific.mion cannot he reported 
with ronfidence . 
.IB =Estimated quantny: pnss1hly 
htascd high or false-posn1ve based 
on blank cnntammatton 

BA-MW7B 
B/\-MW7Bfi9~60R 

09/26/2008 
Sample 

() 011038~ .IB 
0.000585 .IB 

NA 
NA 
NA 
NA 
N/1 
N.·\ 
N:\ 

Tahle 4-1 
Summary or Gruumlwater Analytical Data 

Oll 2 Groundwater Investigation Report 
Mcintosh, Alabama 

BA-MW7C BA-Iv1W8B 
B/\-MW7C09290R B/\-MW8B092908 

09/29/2008 09/29/2008 
Sampk Sample 

.•. 

II 000392 .IB n.non~s .IB 
(I 00214 .18 (I 00075 .IB 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
Nil N!\ 
Nt\ NA 

BA-MW8C 
BA-MW8C092908 

09/2912008 
Sample 

0 000~28 
0.000449 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

.IB 

.IB 

Prepared h) KPW CJ2i\3/2()09 
Checked by FKM 02/13/2009 

Febmary 27, 2009 
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Revised Groundwater Investigation Report Operable Unit 2 
MACTEC Engineering and Consulting, Inc., Project 6107-10-0036 

FIGURES 
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SCALE: NOT TO SCALE 

LEGEND ... PREDOMINANT GROUNDWATER FLOW DIRECTION 

WATER LEVEL 

R -Riverine Deposits: These deposits are of unspecified ages ond consist of reworked 01, 02, 5 
and Tm1 sediments along with river-transported sediment. The sediments consist of predominately ( ~~~~~:;:: 
silty or clayey sends, silts, and clays . 

0, -The Upper Clay Unit of the Quatemary Alluvial Sediments: The lithology af this unit is 5 
variable, but is composed primarily of silty/sandy clay; the silt and sand content vories and generally ( r.;.,.,~i!l!!l 
increases with depth. (Does not exist throughtout all of OU-2) . 

CLAY/SILTY ClAY 

SANDY CLAY 

Ot -The Al luvial Aquifer Unit of the Ouctemcry Alluvial Sediments: The upper zone of the Alluvial 
Aquifer is composed primarily of very f ine to fine-grained, silty sand. The lower zone of the aquifer 
is composed of fine-to-very- coarse sands containing varying amounts of fine-to-large gravel. ~ D

- FINE SAND 

FINE TO COARSE SAND . 
Tm 1 - The Miocene Confining unit This unit is dominantly cloy, with various amounts of 

discontinuous sand, silt, or sometimes fine gravel. CLAY (MIOCENE) 

OLIN MciNTOSH 
MciNTOSH, AL ~MACTEC 

MACTEC Engineering and Consulting, Inc. 
3200 TOWN POINT DRIVE, SUITE 100 

NON FLOOD CONDITIONS WITH RIVER 
AND BASIN AT 3' NAVD 

CONCEPTUAL WEST - EAST CROSS SECTION 

KENNESAW, GEORGIA 30144 (770) 421-34{)0 
JOB NO. 6107090036 FIGURE 1-3 
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NORTH SOUTH 
BLUFF 

FLOODPLA .. 
FLOODPLAIN 

TOMBIGBEE RIVER 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SCALE: NOT TO SCALE 

OLIN MciNTOSH 
MciNTOSH, AL 

LEGEND 

... PREDOMINANT GROUNDWATER FLOW DIRECTION 

WATER LEVEL 

R -Riverine Deposits : These deposits ore of unspecified ages and consist of reworked 01, 02, 
and Tm1 sediments along with river-t ransported sediment. The sediments consist of predominately 
silty or clayey sands, silts, and cloys. 

CLAY/SIL"TY CLAY 

Ot -The Upper Cloy Unit of the Quotemory Alluvial Sediments: The lithology of this unit is { 
variable, but is composed primarily of silty/sandy clay; the silt and sand content varies and generally 
increases wit h depth. (Does not exist throughtout all of OU-2) . 

SANDY CLAY 

at - The Alluvial Aquifer Unit of the Quaternary Alluvial Sediments: The upper zone of the Alluvial 
Aquifer is composed primarily of very fine to fine-grained, silty sand. The lower zone of the aquifer 
is composed of fine-to-very-coarse sands containing varying amounts of fine-to-large grovel. 

Tm 1 -The Miocene Confining unit: This unit is dominantly clay, with various amounts of 
discontinuous sand, silt, or sometimes fine gravel. 

~ 
•u::;rm:w~~::: ::::·: :, .. FlNE SAND 

FlNE TO COARSE SAND . 

{ t=:=:=:=j CLAY (MIOCENE) 

I{MACTEC NON FLOOD CONDillONS WITH RIVER 

MACTEC Engineering and Consulting, Inc. 
3200 TOWN POINT DRIVE, SUITE 1 OD 
KENNESAW, GEORGIA 30144 (770) 421 - 3400 

AND BASIN AT 3 FEET NAVD 
CONCEPTUAL NORTH-SOUTH CROSS-SECTION 

JOB NO. 6107090036 FIGURE 1-4 
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Existing grade 

LEGEND 
PVC Polyvinyl chloride 
bls Below land surface 
ID Inside diameter 
00 Outside diameter 

OLIN-OU2 
MciNTOSH, ALABAMA 

T ·"·· .... 

4'-0" 

Locking 4" square aluminum 
protective casing 

Water light cap 

18" Diameter concrete casing 

~:;!-----1" ID Schedule 40 PVC threaded well 
casing 

'l!I------Benlonile/grout slurry 

t::.w__:~-----1" ID PVC prepacked 

10'-0" 
screen wrapped with 1.7" 
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Groundwater Contour 

Interpolated Groundwater Contour 

Micro-Well (MW) Location 

A. Piezometer (PZ) Location 

• FloodGate 

2.45 Groundwater Elevation (ft) 
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Micro-Well (MW) Location 

_. Piezometer (PZ) Location 

JQ- Estimated (< ~eP?rting Limit) 
JB _ Blank Contamination 
IJQ/L - micrograms per Liter 
NA _ Not Analyzed 
BA-MW1 A- Not Sampled due to 

insufficient amount of water 

Figure 
Number: 
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Conduct borings to top of Miocene (Tm 1) and install 
piezometers and micro-wells in the Riverine (R) and 
Alluvial (Q) Aquifers using a OPT rig. (Each micro-well 
will be installed through a clean pilot casing 5 feet below 
the original land surface to minimize potential cross-

. contamination). 

Report results to USEP A to 
consider installing 
conventional wells 

Micro-wells are 
acceptable for 

assessment 

Survey piezometer and micro-well (and conventional wells 
if installed) for horizontal and vertical control. 

Measure water levels in the piezometers and micro-wells 
and record surface water levels of the Basin and River. 

Assess differences in hydraulic head among wells. 

Collect groundwater samples for unfiltered and filtered 
mercury and other COCs (HCB & DDTR) from select 
micro-wells. Analyze samples by US EPA Method 1631. 

Evaluate/validate data. 

Notes: DPT = Direcl Push Technology: NTU =nephelometric turbidily uni!s: 
USEPA =U.S Environmcnlal Proteclion Agency: UCL =upper confidence linut 
Piezometer = l-inch PVC screen wilh manufactured slots for water level measurement 

No Additional Assessment 
Required 

Collect data for hydraulic conductivity calculations and a 
numeric model. Run numeric model to detennine 
concentration of concern. 

Implement additional assessment activities: select location(s) and install 
additional micro-wells/conventional well(s), as necessary. Collect groundwater 
samples for appropriate analytes; and record water levels representative of 
seasonal variations. 

Conduct Risk Evaluation 

Micro-Well = l-inch PVC with 10 feet of pre-packed screen for collection of environmental samples 
COCs = constituenls of concern: Hg =mercury; IJg/L =micrograms per liter: 
HCB = Hexachlorobenzene 
DDTR = 2,4- and 4.4- isomers ofDichlorodiphenyltrichloroethane (DDT): (DDDL 

dic~lorodiphenyldichloroethane (DOD) and dichlorodiphenyldichloroethylene (DOE) 

Establish background concentration 

Compare with background concentration 

No Additional Assessment 
Required 

Figure. 4-2 Decision Diagram 
from the Groundwater Inyestigation Work Plan 

Operable Unit 2 
Mcintosh, Alabama 

MACTEC Engineering and Consulting, Inc. 
Project No: 6107-09-0036 

Prepared by: EAB 10/28/08 
Checked by: CEO I 0/28/08 
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WELL AND PIEZOMETER BORING LOGS 

January 15, 2010 



/IMACTEC 
BORING LOG Page 1 of __ _;_ __ 

Boring/WeD Number : BA-PZ-lA 

Site Name: Borehole Start Date: 08/19/08 I Borehole Start Time: 1600 r AM ~. PM 

OLIN-Mcintosh, Alabama End Date: 08/19106 End Time: 1640 r AM ~· PM 

Environmental Contractor: Geologist's Name: '!Environmental Technician's Name: 
MACTEC Engineering and Consulting FKMAYILA J MOORE 

Drilling Company: ravement Thickness (inches): !Borehole Diameter (inches): Borehole Depth (feet): 
Walker~Hill Environmental 3.5" 37' 

Drilling Method(s): Apparent Borehole DlW (in feet lMeasured Well DTW (in feet after 'OVA (list model and check type): 
Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r FID 

Disposition of Drill Cuttings [check method(s)]: ~ Drum CSpreac! r Backfill r Stockpile r other 

(describe if other or multiple irems are checked): 

Borehole Completion (check one): p Well L Grout r Bentonite C Backfill C Other (descnbe) 

til ~ 
til -til .. ~ 

'==' 
c ~· .. = "' !3 ... til til 

3 ~ s -=:"E. "' .., "' Sample Description n c ..., 
'5!. 

., ..., 
= "' ~..., :;. til ., .., - Comments " ... g., 6· ~ (include graia size bused OD USCS, odors, Staining. lllld Other til "' "' ::::.o '< n ,..., .. "' ;;- remarks) ;;>"' .. , ... ~ a ~ . .., 
~~ :r< 

,. 
= ..., .,..., .., 

!~ ~ :r ,. ~ ~ 

"' ~ ~ ~ =- ., a '< 

Brown soil, red hard , clay 
HA 0-5 60 N/A 5 CL M 

red, hard clay 
DP 5-9 48 NIA 9 CL M 

red. light grey to tan, hard clay. 
DP 9-13 48 N/A 13 CL M 

No Recovery· 
DP 13-17 0 N/A 17 N/A N/A 

while, poorly graded fine sand, wet 
DP 17-21 48 N/A 21 SP w, 

tan to white, fine sand 
DP 21-25 48 N/A 25 SP w 

tan to white, fine to medium sand, poo~y graded 
DP 25-29 48 N/A 29 SP w 

tan to white, fine to medium sand, poorly graded. with interlayered 
DP 29-33 48 N/A 33 with gravel GP w 

white, poorly graded, meduim white sand Piezometer set at 37', screened 
DP 33-37 48 N/A 37 SP w 

Sample Type Codes: HA =Hollow-Stem Auger; DP =Direct Push; 
Moisture Content Codes: D ~ Dry; 1\1 = Moist; W =Wet; S = Saturated 

from 27-37' 



~MACTEC 

• Boring/WeD Number: BA-PZ-lB 
BORING LOG Page I of __ ...:_ __ 

Site Name: Borehole Start Date: 08/19/08 I Borehole Start Time: 1420 r AM 17 PM 

OLIN-Mcintosh, Alabama End Date: 08/19/08 End Time: 1510 r AM !W'. PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYILA JMOORE 

Drilling Cmnpany: ravement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 4T 

Drilling Metbod(s): Apparent Borehole DTW (in feet I Measured Well DTW (in feet after IOVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisTUre content): water recharges in well): NA r FlO 

Disposition of Drill Cuttings [check method(s)]: fW7 Drum r Spread r Backfill r Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): ~ Well r Grout r Bentonite r Backfill r Other {descnbe) 

(I) 3:: 
(I) -<Ll .. "' t::l c:: 

~ .. " .. a "' (I) <Ll 
3 - = ,_ "C ., .., ,., 

Sample Description ("") "' - "C 
"C "'"C :;· fi" ~-..., ;. (I) "' .., -

~::0 " ~ Comments ;- .. .., 
::-!2 ~ 

(inrlude grain size based on uses, odors, staining, and otber (I) 

-l :=.o "' .. ;;o ..., ("") "' .., - 0 remarks) a ..., ;;'"' ~o g~ "' 0 
-:I "' '" .., 0 <:r a 
" -- .. ::. ~or ~ "' ... a ..., 

Brown soil. red hard , clay 
HA 0-5 60 N/A 5 CL M 

red, hard clay 
DP 5-9 48 N/A 9 CL M 

red, light grey to tan; hard day 
DP 9-13 46 N/A 13 CL M 

No Recovery 
DP 13-17 0 N/A 17 N/A NIA 

white. poorly graded fine sand, wet 
DP 17-21 48 NIA 21 SP w 

tan to white, fine sand 
DP 21-25 48 N/A 25 SP w 

tan to white, fine to medium sand, poorly graded 
DP 25-29 48 N/A 29 SP w 

tan to white, fine to mediwn sand, poorly graded, with interlayered 
DP 29-33 46 N/A 33 with gravel GP w 

white, poorly graded, meduim white sand 
DP 33-37 46 N/A 37 SP w 

while, poorly graded, medium to coarse sand, wet 
DP 37-40 36 N/A 40 SP w 

tan to fight brown poorly graded. coarsesand with some gravel 
DP 40-43 36 N/A 43 (<5%) at 42', 2"1aler of clayey sand at bottom of sample GP w 

light brown, orange, poorly graded, medium sand , increasing grain Piezometer set at 47', screened 
DP 43-47 48 N/A 47 size with depth, mixing with gravel GP w from 37-47' 

Sample Type Codes: HA = Hollow-Stem Auge.r, DP =Direct Push: 

Moisture Content Codes: D =Dry; 1\f = Moist; W = Wet; S = Saturated 



6MACTEC 
BORING LOG Page l of __ ..;_ __ 

. Boring/Well Number : BA-PZ-IC 

Site Name: BoJehole Start Date: 06116/06 I Borehole Start Time: 1355 r AM ~ PM 

OLIN-Mcintosh, Alabama Eod Date: 06119/08 End Time: 1025 R AM r PM 

Environmental Contractor: Geologist's Name: !Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYILA J MOORE 

Drilling Company: I Pavement Thickness (inches): I Borehole Diameter (inch,.): Borehole Deptl> (feel): 

Walker-Hill Environmental 3.5" 75' 

Drilling Method(s): Appa=t Borehole DT\V (in feet I Measured WeU DTW (in feet after I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water rech"'S"' in well): NA r FID 

Disposition of Drill Cuttings (check metbod(s)]: ~ Drum r Sprn~d r Backfill r Sloclcpile r Other 

(describe if other or multiple items are checked): 

Borcbol<:: Completion (check one): r Well C Grout r Bentonite r Backfill r Other (describe) 

V'> :: -"' " ~ c: "' "' .. 3 0 i " " "' "' 3 ;> 2 -'0 ~~ 
.. 

Sample Description ("l 
::!:. ;-;;- ":1 

"' 
c 

'C ;. ... .. ... g.., " = (include gnin sjze based 00 uses, odors, staini.Dg, aud other "' 
;: Comments 

~ 
:::o r: ~ so ;;;o remarks) 

'< ("l 

[-2 ~o 
.., ~ .; 3 g ,. .. 

C' .., 
!"' ,., 

~::r " 5!. ;; 
~ a 

Brown soil, red hard , clay 
HA 0-5 60 NIA 5 Cl M 

red. hard clay 
DP 5-9 48 N/A 9 Cl M 

red, fight grey to tan, hard clay 
DP 9-13 48 N/A 13 Cl M 

No Recovery 
DP 13-17 0 N/A 17 NIA NIA 

while, poorly graded fine sand, wet 
DP 17-21 48 N/A 21 SP w 

tan to while, fine sand 
DP 21-25 48 N/A 25 SP w 

tan to while, fine to medium sand, poorty graded 
DP 25-29 48 N/A 29 SP w 

tan Ia whUe, fine to medium sand, poorty graded, with illlerlayered 
DP 29-33 48 NIA 33 with gravel GP w 

while, poorly graded, meduim white sand 
DP 33-37 48 N/A 37 SP w 

white, poorly graded. medium to coarse sand, wet 
DP 37-40 36 N/A 40 SP w 

tan to tight brown poorly graded, coarsesand with some gravel 
DP 40-43 36 N/A 43 (<5%) at42', 2"1ater ol clayey sand at bottom of sample GP w 

tight brown. orange, poorly graded, medium sand , increasing grain 
DP 43-47 48 N/A 47 size with depth, mixing with gravel GP w 

light tan to while, poorly graded medium sand, wet 
DP 47-51 48 N/A 51 SP w 

light tan. pooryl graded medium sand, increasing grain size, with 
DP 51-55 48 N/A 55 depth to coarse grained mix with gravel GP w 

55-5T poor1y graded medium sand with some gravel, 57-59' well 
DP 55-59 48 NtA 59 graded gravel with sand, gravel size up to 1.4" diameter GP w 

while to medium coarse sand with some gravel, wet 
DP 59-63 48 N/A 63 GP w 

tan coarse sand with some gravel <5% 1.5 • layer of well graded 
DP 63-67 48 NIA 67 gravel with some sand GP w 

light brown, coarse sand with some gravel interlayered with a 1' 
DP 67-71 48 NIA 71 layer of gravel and 4 • later of hard grey clay GP w 

grey hard clay, miocene clay Piezometer set at 68', screened 
DP 71-75 NIA Cl w 48 75 

Sample Type Codes: HA = Hollow-Stem Auger: DP = Direct Push; 

Moisrure Content CocJe.: D ~ Dr)~ !II = Moist: W = Wet: S = Saturoted 

.from 5B-68' 



MACTEC 
BORING LOG Page I of __ _;_ __ 

Boring/Wen Number: BA-PZ-2A 

Site Name: Borehole Start Date: 08/21/08 _,Borehole Start Time: 1030 1;7: AM r PM 

OLIN-Mcintosh, Alabama End Date: 08/21/08 End Time: 1130 ~- AM r PM 

Environmental Contractor: Geologist's Name: .,Environmental Technician's Name: 
MACTEC Engineering and Consulting FKMAYILA JMOORE 

Drilling Company: I Pavement Thickness (inches): 'Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 37' 

Drilling Method(s): Apparent Borehole DTW (in feet I Measured Well DTW (in feet after I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moi~ture content): water recharges in weU): NA r FlO 

Disposition of Drill Cuttings [check method(s)]: [7 Drum r Spread r Backfill C Stockpile r Other 

(describe if ocher or mu/rip/e items are checked): 

Borehole Completion (check one): r.; Well C Grout r Bentonite r Backfill r Other (descnbe) 

00 a: -VJ "' :0 ~ "' = "' 3 0 0 .. ;: 3 
... [I'J 

"' 
[I'J :;;-

3 ~ '0 .. ..., 
'0 Sample Description n = '0 "''0 ;-;- ~ .... ;. [I'J 

< - .... 
ii' .. ... g.:=:l 5· !2 (include grain size based on uses, odors, staining, aDd otber [I'J "' Comments ..., .::o "' "' ;;> '< n 

:>'"' ~ n n <;! remark~) 3 0 '< -o "' '0 .. '0 < =- ... c r::r = 
"' .:.;. "' !ell 2. ~ .. ...., 

Brown soil , graded into clay 
HA 0-4 48 N/A 4 sc M 

red with shades of grey, hard and brittle, day, (8-11') 
DP 4-8 48 N/A 8 CL M 

grey to light brown, moist, sandy clay, clay layers changing within 
DP 8-12 48 N/A 12 sandy clay sc M 

grey to light brown . moist sandy clay 
DP 12-16 48 N/A 16 sc M 

red with shades of grey, hard and britUe, clay, moist 
DP 16-20 48 N/A 20 CL M 

brownish to tan moist fine sand with interlayers of clay (6") 
DP 20-24 48 NIA 24 sc M 

brown to tan moist fine sand with layers of clay through sample 
DP 24-27 36 N/A 27 sc M 

tan and red, fine sand interlayered with clay, wet 
DP 27-31 48 N/A 31 sc w 

grey, wet. fine sand interlatered with clay 
DP 31-35 48 N/A 35 sc w 

tan and grey, wet, medium sand interlayered with clay Piezometer set at 37', screen 27-
DP 35-37 48 N/A 37 sc w 

Sample Type Codes: HA ~ Hollow-S1em Auger; DP ~Direct Push; 
Moisture Content Codes: D ~ Dry; M = MoiSl; W = Wet;. S ~ Saturated 

37' 



MACTEC 
BORING LOG Page I of __ .....;_ __ 

BoriiJ.g!Well Number: BA-PZ-28 

Site Name: Borehole Start Date: 08/21/08 _,Borehole Start Time: 0830 ~ AM r PM 

OLIN-Mcintosh, Alabama End Date: 08/21/0B End Time: 0930 P': AM r PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYllA JMOORE 
Drilling Company: ravement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5' 47' 

Drilling Method(s): Apparent Borehole DTW (in feet ~Measured Well DTW (in feet after I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r FlO 

Disposition of Drill Cuttings [check metbod(s)): P:Dnun 1- Spread r Backfill r Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one):. ~ Well r Grout r Bentonite r Backfill r Other (describe) 

tl:l" 

~ "" -rn "' .;- c l:l .. 

= 
0 .. 

.. = .. "" .. "" ;;; 

= 
~..., .... "':! 

'0 Sample Description () = '0 
... ..., :;;:;- ~...,) ;;. "" ri < - S..::o .. = (include grain size based on uses, odors, staining, and other Comments ii' .., .. 

"" ...,) ;::'=' .. .. a-o ;;> remarks) 
'< () ., n 3 '< ;:;;'" ~., n :IE "' 

0 

'0 
,.., 

"' !~ 0 C" ~-
"' o;:. "' ~ .. 

~ ;; 
Brown soil. graded into clay 

HA 0-4 48 N/A 4 sc M 

red with shades of grey, hard and brillle, clay, (8-11') 
DP 4-8 48 NIA 8 Cl M 

. grey to Oght brown, moist. sandy clay, clay layers changing within 
DP 8-12 48 N/A 12 sandy clay sc M 

' grey to light tirowri • moist sandy clay 
DP 12-16 48 N/A 16 sc M 

red with shades of grey, hard and brittle, clay, moist 
DP 16-20 48 N/A 20 Cl M 

brownish to tan moist fine sand with interlayers of clay (6") 
DP 20-24 48 NIA 24 sc M 

brown to tan moist fine sand with layers of clay through sample 
DP 24-27 36 N/A 27 sc M 

tan and red, fine sand intertayered with clay, wet 
DP 27-31 48 NIA 31 sc w 

grey, wet, fine sand interlatered with clay 
OP 31-35 48 N/A 35 sc w 

I 
tan and grey, wet, medium sand interlayered with clay 

DP 35-39 48 NIA 39 sc w 

tan to while line to medium sand, interlayered with clay, wet 
DP 39-43 48 NIA 43 sc w 

Red and tan, wet, medium to coarse_ sand with some gravel Piezometer set at 4T, screened 37-
DP 43-47 48 N/A 47 GM w 

·Sample TYJ'C' Codes: HA = Hollow-Stem Auger; DP =Direct Push; 

Moisrure Content Codes: D = Dry: l\1 = Moist; W = Wet; S = Saturated 

47' 



Boring/Well Number: BA-PZ-2C 

Site Name: 

OLIN-Mcintosh, Alabama 

/IMACTEC 
BORING LOG 

Borehole Start Date: 

End Date: 

08/20/08 ~Borehole Start Time: 

08/20/08 End Time: 

1005 

1435 

Page I of __ ...;;.. __ 

f7: AM r PM 

r AM· I'( PM 

Environmental Contractor: Geologist's Name: 

'

Environmental Technician's Name: 

J MOORE FK MAYILA MACTEC Engineering and Consulting 

Drilling Company: !Pavement Thicknes.s {inches): 

Walker-Hill Environmental I 
!Borehole Diameter (inches): 

I 3.5" 

Drilling Method{s): Apparent Borehole DTW (in feet 

!'
Measured Well DTW {in feet after 

water rechorges in well): Hollow-Stem Auger, Direct Push fium soil inoisture content): 

Disposition of Drill Cuttings [check method(s)]: 

(describe if other or multiple items are checlced): 

Borehole Completion {check one): 

Ul 
-til ., .:r; Cl) :I ., 3 0 ., "' Ul 

3 ~ 3 ~-c:s .. ...., "' "CS 
"CS ::!:!. :;--;;- ~..., g. 
~ 

., "' g..:;o .. = ..., ..::o .. "' ii";- ~ 
~ .. "' .... 

~~ 
..., ~o "' "CS ,-c:s < e 
"' .c,;:. "' ~ ~ 

HA 0-4 48 NIA 

DP 4-8 48 NIA 

W"Drum r Spread r Backfill 

P Well C Grout C Bentonite r Backfill 

Sample Description 
(indude grain size based 00 uses, odor., staining, and other 

remarks) 

Brown soil • graded into clay 
4 

red with shades of grey, hard and brittle, clay, (8-11') 
8 

Borehole Depth {feet): 

60' 

I OVA (list model and check rype): 

I NA r FID 

r Stockpile rot~ 

r. Other (describe) 

::: 
~ ~· Ul 
C"l = Ul ... 
Ul .. Comments ..., (") 
3 0 
r:: ;; 
2. "' a 

sc M 

CL M 

grey to Hght brown, moist, sandy clay, clay layers changing within 
DP 8-12 48 N/A 12 sandy clay sc M 

grey to light brown , moist sandy clay 
DP 12-16 48 NIA 16 sc M 

red with shades of grey, hard and brittle, clay, moist 
DP 16-20 48 N/A 20 CL M 

brownish to tan moist fine sand with interlayers of clay (6") 
DP 20-24 48 N/A 24 sc M 

brown to tan moist fine sand with layers of clay through sample 
DP 24-27 36 N/A 71 sc M 

tan and red, fine sand interlayered with clay, wet 
DP 27-31 48 NIA 31 sc w 

grey, wet, fine sand interlatered with clay 
DP 31-35 48 N/A 35 sc w 

tan and grey, wet, medium sand interlayered with clay 
DP 35-39 48 N/A 39 sc w 

tan to white fine to medium sand, interlayered with clay, wet 
DP 39-43 48 NIA 43 sc w 

Red and tan, wet, medium to coarse sand with some gravel 
DP 43-47 48 NIA 47 GM w 

tan to white fine to medium sand, interlayered with clay, wet 
DP 47-51 48 NIA· 51 sc w 

No Sample recovered 
DP 51-55 48 NIA 55 NIA NIA 

grey, hard wen compacted clay, miocene clay Piezometer set at 57', screened 
DP 55-60 60 N/A 60 CL w from 47-ST 

Sample Type Codes: HA ~ Hollow-Stem Auger: DP ~ Direct Push; 

Moisture Cont<:nt Codes: D~ Dry; M~Moist; w~wct; S ~ Saturated 



MACTEC 
BORING LOG Page l of __ ....;_ __ 

Boring/Well Number: BA-Pb-3B 

Site Name: Borehole Start Date: 08118/08 !Borehole Start Time: 0935 "' AM r: PM 

OLIN-Mcintosh, Alabama End Date: 08/18108 End Time: 1015 w AM r: PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYILA JMOORE 

Drilling Company: I Pavement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet):· 

Walker-Hill Environmental 3.5" 24' 

Drilling Method(s): Apparent Borehole DTW (in feet I Measured Well DnV (in feet after ·I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r FID 

Disposition of Drill Cuttings [ched method(s)]: w Drum r· Spread r Backfill r Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): p WeD r Grout r Bentonite r Backfill r Other (descnbe) 

(J:i ~ -oo .. 
"" t:: 00 = .. 3 t:7 ' e. 

"' .. 00 (J:i 

3 ;? 3 ~'0 .... "= " Sample Description !'":) 2 "0 
'0 :1~ ;· ;;- ~~ ;; (J:i ... 
;;- ., .. £:.::0 ~C:I (include grain size based on uses, odors, staining, and other (J:i .. Comments 

.:::t:l .. .. = ¢" 
_..... 

'< !'":) -3 ;;> .. .. " , ~ 
;;> remarks) 3 ... ..., 

~ e .. 
"" ,.'0 < =""" e C" = 
" ·=- ~ .. .. .., 

2. ::;' 
.::! ~ a 

Rll Material, from borrow pit 
HA 0-5 60 NIA 5 SM M 

sand sill mix, backfill material from borrow pit 
DP 5-10 60 NIA 10 SM M 

greenish- grey soft, moist clay 
DP 10-15 60 N/A 15 CL M 

greenish-grey, wet soft clay, plastic, some fine sand present 
DP 15-19 48 N/A 19 sc M 

greenish-grey, wet, soft clay with interlayered poorly graded fine 
DP 19-23 48 N/A 23 sand sc M 

greenish, wet, soft clay, intertayered with poorly graded line sand, Piezometer set at 23', screened 
DP 23-24 48 N/A 24 bottom 6" sandy clay sc M 

Sample Type Codes: HA ~Hollow-Stem Auger, DP ~Direct Push; 

Moisture CoHt<nL Codes: D ~ Dry; M = Moist; W = Wet; S = Satwated 

from 13-23' 



MACTEC 
• BORING LOG Page I of __ ....:..,. __ 

Boring/Well Number: BA-PZ-3C 

Site Name: Borehole Start Date: 08/17/08 rorehole Start Time: 1510 r AM w PM 

OLIN-Mcintosh, Alabama End Date: 08/18/08 End Time: 0935 P' AM r PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYILA J MOORE 

Drilling Company: 'Pavement Thickness (inches): ~Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 4T 

Drilling Method(s): Apparent Borehole DTW (in feet I Measured Well DTW (in feet ofter rVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r FID 

Disposition of Drill Cuttings [check method(s)]: p: Drum r Spread r Backfill C Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): 1¥' Well C Grout r Bentonite r BackfiU r Other (describe) 

"' :.:: -"' ., :;- t:: "' Cl .. 3 0 ~ .. ;; 3 .. "' .. "' 3 ;-~ ... ""= "C Sample Description n 2 .,.., 
~. _, 'C < - ;. "' ., 

Comments iO .. .. g.~ "' t;:l ~ 
(include grain size based on uses, odors, staining, and otber "' 

.. 
-1 ·= 0 "' "' =o t;' 

..., (") 

"' " remarks) 3 ..., iD'"' ~o ,., :=; ,. 0 
'C 

.,..., 
< !w .0 "" .. .. -- "' ::.. ;; ~ ... 
~ a 

Fill Material, from borrow pft 
HA 0-5 60 N/A 5 SM M 

sand silt mix, backfill material from borrow pit 
DP 5-10 60 NIA 10 SM M 

greenish- grey soft, moist clay 
DP 10-15 60 NIA 15 CL M 

greenish-grey, wet soft clay, plastic, some fine sand presenl 
DP 15-19 48 NIA 19 sc M 

greenish-grey, wet, soil clay with interlayered poorly graded fine 
DP 19-23 48 N/A 23 sand sc M 

greenish, wet, soft clay, interlayered with poorly graded fine sand, 
DP 23-27 48 NIA 27 bottom 6" sandy clay sc M 

greenish-grey wet, poorly graded fine sand 
DP 27-31 ~6 N/A 31 sc M 

greenish -grey, wet, poorly grafrf fine san! with layers of clay 
DP 31-35 48 N/A 35 present in sample sc w 

wet greenish grey fine sand 
DP 35-39 48 NIA 39 sc w 

light grey, wet, poorly graded fine sand 
DP 39-43 '18 NIA 43 SP w 

Light grey, hard clay, miocene clay Piezometer set at 43', screen 33-
DP 43-47 48 N/A 47 CL w 

S:lmple Type Codes: HA = HoUow-Stem Auger; DP =Direct Push; 

Moisrure Content Codes: D = Dry; M = Mois~ W = Wet; S = Saturated 

43' 



~MACTEC 
BORING LOG Page I of __ ....:.._ __ 

Boring/Well Number: BA-PZ-4B 

Site Name: Borehole Start Date: 08/17/08 'Borehole Start Time: 1330. r AM P. PM 

OLIN-Mcintosh, Alabama End Date: 08/17/08 End Time: 1415 r AM ~ PM 

Environmental Contractor: Geologist's Name: 'Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYILA J MOORE 

Drilling Company: 'Pavement Thickness (inches): 'Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 24' 

Drilling Method(s): Apparent Borehole DTW (in feet teasured Well DTW (in feet after I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): wnter recharges in well): . NA r FID 

Disposition of Drill Cuttings [check method(s)]: ~· Drum r Spread r Backfill r Stockpile r· Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): p Well L Grout r Bentonite r Backfill r Other (descnoe) 

rJj ::: 
rJj - r:n 

., ,;- c e ., = .. 3 .. "' '=' rJj ... 
3 :;- 3 ~-o ... '"" .. 

Sample Description n c -o 
-o "'-o ;· (;" :. ~ ~ r.f.J "" - ::11 Comments ;;' .. .. g. :;a ... (include grain size based on uses, odors, staining, and other r.f.J ...., :::.'=' .. .. ;;· 5! ;:;> remarks) 

.., n .., .. "' ,., n S: 3 e '<!! ~= .. 
-o ,.-o .., .,. ., 

~ <:T ;; .. "' tD c;. .. 
~ 2. tD 

~ ;; 
Fill Material, from borrow pit 

HA 0-5 60 NIA 5 SM M 

sand siH mix, backfiD material from borrow pit TO 6', dark grey clay, 
DP 5-10 60 N/A 10 soft, very plastic SM M 

Dark grey, soft clay, very plastic 
DP 10-14 46 N/A 14 CL M 

same as above 
DP 14-19 60 N/A 19 CL M 

greenish, soft clay, interlayered with poorly graded fine sand 
DP 19-23 48 N/A 23 sc M 

greenist..light grey, wet. poorly graded fine sand Piezometer set at 24', screened 
DP 23-24' 46 N/A SP w 24' 

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push; 

Moisture Cont<nt Ctxlcs: D =Dry; 1\1 "' Moi>t; W = Wet: S ~ Saturated 

from 14-24' 



MACTEC 
BORING LOG Page I of __ _:_ __ 

Boring/Well Number: BA-PZ-4C 

Site Name: Borehole Start Date: 08/17/08 rorehole Start Time,: 0905 R': AM c PM 

OLIN-Mcintosh, Alabama End Date: 08/17/08 End Time: 1205 r AM P' PM 

Enviromnental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FK MAYlLA J MOORE 

Drilling Company: I Pavement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3,5'' 43' 

Drilling Method(s): Apparent Borehole DTW (in feet I Measured Well DTW (in feet after I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r FlD 

Disposition of Drill Cuttings [check method(s)]: w Drum r Spread C Backfill r Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion {check one): p: Well r Grout C Bentonite r Backrtll f:"' Other {describe) 

"' ~ ...... , .. ~ ~ "' = .. 5! 1:1 <:> .. .. "' "' .. 
5! ;; 3 ~'CI ... ~ .. 

Sample Description (") C' "'"' Ci'ti" ~.., 'CI 
'CI < - St "' :;! Comments ~ .. .. g.:;o "' tl:l ~ 

(include grain size based on uses, odors, staining, and other "' .., :::.o .. .. s-o ~ remarks) 
'< (") 

"' "' 5! '< ~ .. -0 ~! "' <:> 
'CI ~·'E.· < .::. C' a 
"' ~ =- "' ~ 2. .. ... a '< 

Fill Material, from borrow pit 
HA 0-5 60 N/A 5 SM M 

sand silt mix, backfill material from borrow pit TO 8', dark grey clay, 
DP 5-19 60 N/A 10 soft, very plastic SM M 

Dark grey, soft clay, very plastic 
DP J0-14 48 N/A 14 CL M 

same as above 
DP 14-19 60 N/A 19 CL M 

greenish, soft clay, interlayered with poorly graded fine sand 
DP 19-23 48 NIA 23 sc M 

greenish-light grey, wet, poorly graded fine sand 
DP 23-27 48 N/A 27 SP w 

greenish, wet, poorly graded fine sand grading into medium sand at 
DP 27-31 48 N/A 31 bottom of sample SP w 

greenish, wet. poorly graded fine sand, grading into medium sand 
DP 31-35 48 N/A 35 SP w 

fight grey- tan , wet, poorly graded , medium size to coarse 
DP 35-39 48 N/A 39 particles, at the bottom of sample 39', coarse sand with gravel SP w 

light grey, hard clay, interlayered with some fine sand, and a Piezometer set at 41', screened 
DP 39-43 48 N/A 43 moderate composition of gravel, miocene clay. sc w 

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push; 

Moisture Content Codes: D = Dry; 1\1 = Moist; W = Wet; S = Saturated 

from 31-41' 



BORING LOG Page I of __ ...;;_ __ 

Boring/Well Number : BA-MW-lA 

Site Name: Borehole Start Date: 08/16/08 'Borehole Start Time: 1520 r AM P.: PM 

OLIN-Mcintosh, Alabama End Date: 08/16108 End Time: 1800 c AM p:. PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYlLA 

Drilling Company: ravement Thickness {inches): 'Borehole Diameter (inches): Borehole Depth {feet): 

Walker-Hill Environmental 3.5" 29 
Drilling Method(s): Apparent Bordlole DTW (in feet 'Measured Well DTW (in feet after 'OVA {list model and check type): 

Hollow-stem Auger, Direct Push from soil moisture content): water recharges in well}: NA r FID 

Disposition of Drill Cuttings [check method(s)]: R"Drum r Spread r Backfill r Stockpile r other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): 17 Well r Grout r Bentonite r Backfill r Other (describe) 

Cll ~ ..... Cll .. ;Q c:: Cll = .. 3 0 ~ .. 
~ 3 

.. Cll 
"' Vl "' 6 -- '0 ... "1:1 '0 Sample Description (") ;: 

'0 ~"5!. =(;'" ~ .... e- (IJ 

~ ;;; .. "' g.~ .. = -- (include grain size based on uses, odors,stJlining, and other (IJ . Commen~ 

~ .:::o .. "' =o ;;- remarks) '< (") 
<;'"' "' n !l.:11 6 0 ~ 0 "' '0 ,.'0 < !~ c C" ~ .. .:.;. ,. 

~ ,. 
~ ~ 

Ugh! brown, sandy clay 
HA 0-5 60 NIA 5 sc D 

light brown- reddish, sandy clay 
DP 5-9 48 .N/A 9 sc D 

reddish, stiff and dry clay 
DP 9-11 24 NIA 11 CL D 

grey stiff siHy clay, with orange streaks bottom turns red 
DP 11-15 48 NIA 15 CL M 

grey stiff clay grading into clayey silt 
DP 15-19 4.9 N/A 19 ML M 

poorly graded grey fine sand interlayered with clay 
DP 19-23 48 N/A 23 sc M 

poorly graded grey line sand grading into clay, bottom foot 
DP 23-27 .ol8 NIA 27 contained silty clay sc M 

grey, moist. soft clay, pieces of decomposed wood at approximately Well set at 29' screened from 19-
DP 27-29 24 NIA 29 29ft BLS. 

Sample Type Codes: HA ~ Hollow-Stem Auger; DP = Direct Push; 

Moisture Content Codes: D = Dry; M = Moist; W = Wet; S = Salur.lt<d 

OH M 29' 



!fMACTEC 
• BorU.g/Well Number: BA-MW-IB 

BORING LOG Page 1 of __ ....:.._....:..__ 

Site Name: Borehole Start Date: 08116108 rorebole Stan Time: 1230 r AM p- PM 

OLIN-Mcintosh, Alabama End Date: 08/16/08 End Time: 1500 r AM P" PM 

Environmental Contractor: Geologist's Name: !Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYllA 

Drilling Company: ravement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 44' 

Drilling Method(s): Apparent Borehole DTW (in feet lMeasured Well DTW (in feet after IOVA (list model and cbeck type): 

Hollow-Stem Auger, Direct Push from soil moisture coutent): water recharges in well): NA r FID 

Disposition of Drill Cuttings [check metbod(s)]: w Drum r Spread r Backfill 

(describe if other or multiple items are checked): 

Borehole Completion (check one): 

00 
...... 00 .. 'irn fl.) = .. 3 "' ~ 3 e ~"E. ... "CC 

'0 ~'"E!. = "' ~--,! 
;;- .. "' g.:;~:~ .. = 
--,! ;:t;;~ .. "' == ;>'<> "' ... ,., ~ '< ~ .. 

-.:1 .. -.:1 ~ g .. .. .... - "' ~r::r ~-~ 

HA 0-5 60 NIA 

DP 5-9 48 NIA 

DP 9-11 24 N/A 

DP 11-15 48 NJA 

DP 15-19 48 N/A 

DP 19-23 48 N/A 

DP 23-27 48 N/A 

DP 27-29 24 N/A 

DP 29-31 24 N/A 

DP 31-35 48 NIA 

DP 35-39 48 N/A 

DP 39-43 48 N/A 

DP 43-44 0 NIA 

Samplo Type Codes: HA ~ Hollow-Stem Auger; 

Moisture Conrenr Codes: D = Dry: M = Moist; 

17 Well r Grout L Bentonite r Backfill 

t;;l ,. 
'0 Sample Description ;. ,..... (ill<lude graill size based on uses, odors, staining, and other 
:;> remarks) .. 
c 

Light brown, sandy clay 
5 

light brown- reddish, sandy clay 
9 

reddish, stiff and dry clay 
11 

grey stiff silly clay, with orange streaks bottom tur;;s red 
15 

grey stiff day grading into clayey sill 
19 

poorly graded grey fine sand interlayered with clay 
23 

poorly graded grey fine sand grading into clay, bottom foot 
27 contained silty clay 

grey, moist, soft day, pieces of decomposed wood at approximately 
29 29ft BLS. 

grey, moist. soft clay, pieces of decomposed wood graded in soil 

31 
sample, wet 

poorly graded, fight brown, fine to medium sand, wet 
--:s- . 
35- --
lj 

Jr 
poorly graded, tan to light orange, medium grade sand, wet 

;39 

\) poorly graded, light orange medium grade sand, wet 

43 

\ No sample, sample fell to the ground while retrieving the poly tube 
44---- from the SS core, Hghl orange wet coarse sand with gravel. 
I 
I <-· fl 

DP = Dir<:cr Pusb; ._) Vt.e..-l 1'1--ltf 

W = Wet; S = Saturated --z jV'{? 

r Stockpile r Other 

C Other (describe) 

~ 
t:: ~-00 
(") = fl.) 

::J 00 Comments 
'< (") 
3 ¢ 

=- ;:; 
2. "' ;:; 

sc D 

sc D 

CL D 

CL M 

ML M 

sc M 

sc M 

OH M 

OH w 

SW w 

SP w 

SP w 

GP w Well set at 44', screened 34-44' 



6MACTEC 
Boring/Well Number: BA-MW-lC 

Site Name: 

OLIN-Mcintosh, Alabama 

BORING LOG 

Borehole Start Date: 

End Date: 

08113108 I Borehole Start Tune: 

08113108 I End Time: 

1400 

1815 

Page I of __ ..:.._ __ 

r AM p- PM 

rAM pPM 

Geologist's Name: I Environmental Technician's Name: Enviromnental Contractor. 

MACTEC Engineering and Consulting FKMAYILA 

Drilling Company: 

Walker-Hill Environmental !Pavement Thickness (inches): !Borehole Diameter (inches): 

I 3.5" 
Borehole Depth (feet): 

67 

Drilling Method(s): Apparent Borehole Dnv (in feet I Measured Well DTW (in feet after 

I water rechargC5 in weD): 

I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moiolure content]: I NA L FID 

Disp<>sition of Drill Cuttings (check method(s)J: J;;, Drum L Spread r Backfill r Stockpile r Other 

(desc.-ibe if other or multiple items are checked): 

Borehole Completion (check one): r.; Well r Grout r, Bentonite L Backfill L Other (descnbe) 

"' 
,.. 

-r:n .. .;-- 0 "' "' ;:1 .. a '=' ~ ., .. "' "' e '" e --= ~~ "' (") 

"'-= :;;-- "C Sample Description en "' "S!. ;. ., 
< -

~~ ~t:D "' Comments " .. .. en .., :::.o " - i' (inclade grain size based •• uses, odors, staining, and other remark<) '< (") : ... n o e 0 
:ti <;'"' ~ 0 ,.~ .,.-c < ~ c:r "' .. ~==- ~ ! a .. ... :; 

Light brown, sandy clay 
HA. 0.5 60 N!A 5 sc D 

light brown- reddish, sandy clay 
Of> 5-9 48 N/A 9 sc D 

reddish. stiff and dry clay 
Of> 9-11 24 N/A 11 Cl D 

grey stiff silty clay, with orange streaks bottom turns red 
Dl'> 11-15 48 N!A 15 CL M 

grey stiff clay grading into clayey silt 
Dl'> 15-19 48 N/A 19 ML M 

poorty graded grey f01e sand inlertayered with clay 
01'> 19-23 48 NfA 23 sc M 

poorty graded grey fllle sand grading into clay, bottom foot contained 
Dl'> 23-27 48 N/A 27 silty clay sc M 

grey, moist, soft clay, pieces of decomposed wood at approximately 
DP 27-29 24 N!A 29 2911BLS. OH M 

grey. moist, soft clay, piet:es of decomposed wood graded in sou 
Dl'> 29-31 24 N/A sample, wet OH w 

31 
poorly graded,light brown. fine to medium sand, wet 

DP 31-35 48 N/A sw w 
35 

poorly graded, tan to light orange, medium grade sand, wet 
DP 35-39 48 N/A SP w 

39 
poorly graded, light orange medium grade sand, wet 

DP 39-43 48 N!A SP w 
43 

No sample, sample fell to the ground while retrieving the poly tube 
DP 43-47 0 N/A 47 from the SS core, tight orange wet coarse sand with gravel. GP w 

light tan. wet medium to coarse sand with gravel. gravel orly from 
47-51 48 N!A 51 47 ·to 47.5' GP w 

...--- light Jan to white medium coarse sand with gravel < 5% 
51-55 48 NIA 55 GW w 

'-----

S' 'wet. wet! graded gravel with sand, gravel up to 1.4" in diameter 
55-59 48 N/A ( 59 GW w 

~ wet, well graded gravel with sand. pea gravel, large pieces up to 1.2 
5~3 48 N/A GW w 

63 
f'\ soft grey clay. wi!h some organic matter well installed at 64', screened 54· 

63-67 48 N/A 
;._.----- OH w 

67 64' 

Sample T}7)" Codes: HA ~ Hollow·Srem Auger. DP = DileCI Push: 

Moisture Coot<nt Codes: D =Dry, M =Moist; W =Wet; S = Sarurated 



6MACTEC 
BORING LOG Page 1 of __ _:_ __ 

Boring/Well Number : BA-MW-2B 

Site Name: Borehole Start Date: 07/31/08 rorehole Start Time: 09:45 R AM r PM 

OLIN-Mcintosh, Alabama End Date: 07/31/08 End Time: 13:00 r AM w PM 

Environmental Contractor: Geologist's Name: !Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYILA Jeff Moore 

Drilling Company: I Pavement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 24.3' 

Drilling Method(s): Apparent Borehole DTW (in feet I Measured Well DTW (in feet after I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well}: NA r FID 

Disposition of Drill Cuttings Iebeck method(s)]: r.;7Drum r Spread G Backfill r Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): r;; Well r Grout r Bentonite r Backfill r Other (describe) 

en ~ 
en -en " :c 0 ~ = .. :I "' 

:I "' en (I) 10 ;; e -;:'§. ... ., "' :I "C Sample Description ("') c >C ::!"5!. :I "' 
il!..., ;. 00 

;:::l ... {include grain size based on llSCS, odon, staining, nnd other ~ Comments ;;- .. "' s· E:! (I) ..., :::.o "' "' iO' remarks) '< ("') 

i'O'"' 
~ ,., 

n ~ e = '< ~= "' "C "'"" ., ir"' c 0" = "' -=-=- "' ~ ~ 10 
-::! a 

Berm fill material, Clay, C~ red brwon to 4' then brownish grey to 5" 
HA 0,5 60 N/A 5 , moist, medium plasticity, soft, fine CL M 

Clay, greenish brown, soft, moist, medium plasticity, soft fne as 
DP 5-9.5 54 N/A 9.5 above CL M 

Clay, greenish brown, soft, moist, medium plasticity, soft fne as 
DP 9.5-14.5 60 N/A 14.5 above CL M 

14.5- Fat Clay, CH, dar1< grey, moist to wet, fine 100 %fines 
DP 46 N/A 16.5 CH w 

18.5 

18.5- as above to 17', then a layer of organics, black to 17.5' then clay 
DP 48 N/A 22.5 with silt ,CL, greenish grey, wet 20% sand CL w 

22.5 

Poorly graded sand, with thin zones of fat clayGH, clay layers are 
DP 22.5-

48 N/A 24.3 thicker toward bottom of sample, CH w. Set well at 24' screened from14-24' 
24.3 

S3mple Type Codes: HA = HoiJow.Stem Auger; DP =Direct Push; 

MoisiUre Content Codes: D = Dry; M = Moist; W = Wet; S = Saturn ted 



~MACTEC 
BORING LOG Page I of __ ....:.,. __ 

Boring/WeD Number : BA-MW-2C 

Site Name: Borehole Start Date: 07/29/08 !Borehole Start Time: 12:22 r AM P: PM 

OLIN-Mcintosh, Alabama End Date: 07/30/08 End Time: 16:00 r AM R PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYILA Jeff Moore 

Drilling Company: ravement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 44.7' 

Drilling Method(s): Apparent Bore bole DTW (in feel I Measured WeU DTW (in feet afu:c IOVA(list mode::d check type): 

Hollow-Stem Auger, Direct Push from soil moiswre content): water recharges in weU): r FID 

Disposition of Drill Cuttings [check method(s)]: 17 Drum rSpread r BackfiU r Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): 17 Well r Grout r Bentonite c Backfill r Other (descnbe) 

"' ~ :.::: 
til .... til .. c 0 

"' = .., a .. til 0 til ... 
3 ;; 3 -::~ ... 'Q .. 

SampJe Desrription n c "C 
"C """C .. ., ~. -j ;; til 

~ < - g.:o ~~ Comments ;;' .. .. (include grain size bruod on uses, odors, staining, and other 00 :::o .. .. ~ '< n ...., 
~ ,., n 5! ;;> remarks) 3 '< ..... ~o .. 0 

"C .. "C < :o-< C- cr = .. ~ ~ .. ;CI) 
~ ;; ~ =- ... 

~ '< 

Berm fill material, Clay, Cl, red brwon to 4' then brownish grey to 5' 
HA 0-5 60 N/A 5 . moist. medium plasticity, soft, fine CL M 

Clay, greenish brown, soft. moist, medium plasticity, soft fne as 
DP 5-9.5 54 NIA 9.5 above CL M 

Clay, greenish brown, soft, moist, medium plasticity, soft fne as 
DP 9.5-14.5 60 N/A 14.5 above CL M 

14.5- Fat Clay, CH. dark grey, moist to wet, fine 100% fines 
DP 

18.5 
48 NIA 18.5 CH w 

18.5- as above to 17'. then a layer of organics, black to 17.5'then clay 
DP 

22.5 
48 NIA 22.5 with silt ,CL, greenish grey, wet 20% sand CL w 

22.5- Poorly graded sand, with thin zones of fat day CH, clay layers are 
DP 

26.5 
48 NIA 26.5 thicker toward bottom of sample,. CH w 

26.5- As above, alternating to poorly graded sand (SP) and Fat Clay, CH 
DP 

30.5 
48 N/A 30.5 with sand, saturated. SP,CH s 

30.5- Poorly graded sand with greenish grey saturated fines, thin layers 
DP 

34.5 
48 N/A 34.5 of Fat Clay, mixed with sand SP.CH w 

34.5- No Recovery 
DP 

38.5 
0 N/A N/A NIA 

38.5 

38.5- No Recovery 
DP 

42.5 
0 NIA NIA NIA 

42.5 
No Recovery 42.5-

DP 0 NIA NIA N/A well set at 44', screened 34-44' 
44.7 44.7 

Sample Type Codes: HA =Hollow-Stem Auger, DP = Direct Push; 

Moisture Content Codes: D ~ Dry; M = Moist; W = Wet; S = Sowrnted 



MACTEC 
BORING LOG Page I of __ ..;.. __ 

Boring/Well Number: BA-MW-3B 

Site Name: Borehole Start Date: 08/04/08 'Borehole Start Time: 07:20 17 AM r PM 

OLIN-Mcintosh, Alabama End Date: 08/04/08 End Time: 09:15 P' AM r PM 

Environmental Contractor: Geologist's Name: 'Environmental Technician's Name: 
MACTEC Engineering and Consulting FK MAYILA Jeff Moore 

Drilling Company: I Pavement Thickness (inches): ~Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 24.2' 

Drilling Method(s): Apparent Borehole DTW (in feet I Measured WeD DTW (in feet afta tVA (list mode:;d check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): r FID 

Disposition of Drill Cunings [check method(s)): P' Drum r Spread r Backfill C Stockpile r orha-

(describe if other or multiple items are checked): 

Borehole Completion .(check one): R" Well r Grout P' Bentonite r Backfill r Othc:r (descnbe) 

(I} 3: ..... (I} .. "' c:::: fiJ = .. !3 0 ~ .. .. V> fiJ 

= ;- e ~ 'C ~. ~ 
... Sample Description ("} = 'C ..;; "''C ;-r;- :;. fiJ ... .., - ;:;o ~· !!1 Comments (lb .. "' (iotlude grain size based on uses, odorli, staining, and other rn .. 

..., ::::o ... ... ;;> remarks) "< ("} 
;;>no "' " n ~ !3 "' "< ~ 0 , 

'C ,'C .., .;:~ .: [ = .. c& .. ;;; 
~ a 

Red Brown Berm Fill, Clay, high plasticity 
HA 0-5 60 N/A 5 CH M 

Red Brown Benn Fill, Clay, high plasticity, moist fine fat clay, (CH) 
DP 5-9.5 54 N/A 9.5 CH M 

Same as above, dark grey 
DP 9.5-14.5 60 N/A 14.5 CH M 

Fat Clay, CH, dark grey, wet, fine, 5% fine sand, 95% fines 
DP 14.5-15 48 N/A 15 CH w 

Same as Above, soil conten1 exhibiting srtghl mica content 
DP 15-19 48 N/A 19 CH w 

Fat Clay with sand, CH, dark geenish grey, wet, fine, 25% fine 
DP 19-23 48 N/A 23 sand, slight mica .content CH w· 

No Recovery 
DP 23-24.2 0 N/A 24.2 N/A N/A well installed 24', screened 14-24 

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push; 
Moisture Content Codes: D = Dry; M = Moist; W = Wet; S = Saturnted 



Boring/Well Number: BA-MW-3C 

Site Name: 

OLIN-Mcintosh, Alabama 

/IMACTEC 
BORING LOG 

Borehole Start Date: 

End Date: 

08101/08 !Borehole Start Time: 

08/01/08 End Time: 

07:30 

12:15 

Page I of __ -=---

p AM rPM 

r AM f;; PM 

Geologist's Name: Environmental Contractor: 

MACTEC Engineering and Consulting FK MAYILA !
Environmental Technician's Name: 

Jeff Moore 

Drilling Company: 

Walk.er-Hill Environmental 

!Pavement Thickness (inches): !'Borehole Diameter (inches): 

I 3.5" 

Borehole Depth (feet): 

43' 

Drilling Method(s): Apparent Borehole DTW (in feet 

!
Measured Well DTW (in feet after 

water recharges in well): 

I OVA (list model and check type): 

Hollow-Stern Auger, Direct Push from soil moisture couteut): I NA l FID 

Disposition of Drill Cuttings [check method(s)]: 

(describe if other or multiple items are checked): 

P Drum r Spread I B~ckfill 

Borehole Completion (check one): 

HA 0-5 60 N/A 

DP 5-9.5 54 NJA 

DP 9.5-!4.5 60 NIA 

DP 14.5-15 48 N/A 

DP 15-19 48 N/A 

DP 19-23 48 N/A 

OP 23-27 0 NIA 

DP 27-31 48 NIA 

OP 31-35 48 N/A 

DP 35-39 48 N/A 

DP 39-43 48 N/A 

f-' Well r Grout r Bentonite r Backfill 

5 

9.5 

14.5 

15 

19 

Sample Description 
(include gr•in sin based on uses, odors, stoiaing, •nd other 

remarks) 

Red Brown Berm Fill, Clay, high plaslicity 

Red Brown Berm Fill, Clay, high plasticity. moist fine fat clay, (CH) 

Same as above, dark grey 

Fat Clay, CH, dark grey, wet. fine, 5% fine sand, 95% fines 

Same as Above. soil content exhibiting srtght mica content 

Fat Clay with sand, CH, dark geenish grey, wet, fine, 25% fine 
23 sand, slight mica content 

No Recovery 
27 

Poortly graded sand, SP, dark greenish grey, wet, fine soil with 
31 slight mica content 

Same as Above, SP 
35 

Same as Above, with increased mica content 
39 

poortly graded sand {SP) , pale brown, wet, >95% fine sand, <5% 
43 fines, with a 2" layer of compact fat clay mixed with gravel 

Sample Type C<>des: HA =Hollow-Stem AUb'<r; DP = Direct Pusl1; 

Moisture Content Codes: D =Dry; M = Moist; W =Wet; S = San~rated 

r Stockpile r other 

CH 

CH 

CH 

CH 

CH 

CH 

N/A 

SP 

SP 

SP 

SP,Cl 

I Other (describe) 

M 

M 

M 

w 

w 

w 

NIA 

w 

w 

w 

w 

Comments 

Well set at 42', screened from 32-
42' 



MACTEC 
BORING LOG Page I of __ ....:.... __ 

Boring/WeD Number: BA-MW-4B 

Site Name: Borehole Start Date: 08105/08 I Borehole Start Time: 7:30 p: AM r PM 

OLIN-Mcintosh, Alabama End Date: 08105/08 End Time: 11:30 p, AM r PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FK MAYILA JMOORE 

Drilling Company: I Pavement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 26.4' 

Drilling Method(s): Apparent Borehole DTW (in feet ~Measured Well DTW {in feet after I OVA (list mode;;d check type): 
Hollow-Stem Auger, Direct Push from soil moisture content): water recharges iii well): r AD 

jDisposition of Drill Cuttings [check method(s)]: p, Drum r Spread r Backfill C Stockpile r Other, 

(describe !f other or multiple items are checked); 

Borehole Completion (check one): ~ Well r Grout r Bentonite r Backfill r Other (describe) 

"' :s: -"' .. .;- 0 "' .,,., i3 0 ~ .. .. "' Cl.l 
i3 ~ i3 ~1-

... "tt "' Sample Description ("') = ... ., ~.., 
., 

"0 .., - ;. Cl.l .... 
;;- II> .. g.~ ;. 5!! ~ 

(include grain size based on uses, odors, stainillg, ond otber Cl.l "' Comments .., ::::o .. .. ... remarks) 
.., 

("') ..... ~ ,.. g.~ 3 "' ..., ~., "' ., ,., .., .:_"' -:::. ... ~ 
"' .:;;:; ,. 2. .. 

~ ~ 

Fill material from borrow pit 
HA 0-5 60 N/A 5 SM ,M 

Fill material encountered natural ground at 9.5' 
DP 5-9.5 54 N/A 9.5 SM M 

Dark grey- greenish grey, clay with fine sand 
DP 9.5-14.5 60 N/A 14.5 sc M 

14.5- No Recovery 
DP 

15.5 
0 NIA 15.5 N/A NIA 

15.5- Dark grey- greenish grey, clay with fine sand 
DP 

19.5 
48 N/A 19.5 sc M 

19.5- 6ght grey.poorly graded fines to medium size soil, wet, sand with 
DP 

23.5 
48 N/A 23.5 some organic material SM w 

23.5-
35 

tight grey- brownish wet poorly gradedsand, medium size with some WeD set at 26', screened from 16-
DP 

26.4 
NIA 26.4 organic material and <5% gravel .( tan) SM w 26' 

Sample Type Codes: HA = Hollow· Stem Auger; DP = Direct Pu>h: 

Moisture Content Codes: , D = Dl}'; M = Moist; W = Wet; S = Saturn led 



MACTEC 
BORING LOG Page I of __ ...;... __ 

Boring/Well Number: BA-MW-4C 

Site Name: Borehole Start Date: 08/04/08 'Borehole Start Time: 1220 r AM r.; PM 

OLIN-Mcintosh, Alabama End Date: 08/04/08 End Time: 1530 r AM ~ PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consuliing FKMAYILA J MOORE 

Drilling Company: I Pavement Thickness {inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 43.5' 

Drilling Method(s): Apparent Bo!l'hole DTW (in feet I Measured Well DTW (in fuct after IOV A (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r FlO 

Disposition ofDrill Cuttings [check method(s)J: R""Drum r Spread r Bad:iill r· Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): 1'1 Well r Gro.ut .r Bentonite r Backfill r Other (describe) 

"' a: 
1:/l -oo .. .:a c c ~ ., ~ 3 9 .. 1:/l 

"' "' ... 
= 

~ ... ;_~ ... Sample Description 11 ~· ...... ;-;r ... < - =- 1:/l 
;;' " .. ~:= ~5!! (include grain size based on uses, odors, staining, and otber "' Comments 

,:::~::; ~ ,..., "' ... ;;- remarks) 
.... 11 

;;-no "' " g.~ = ~ .... -~ "' & ... ..... < !"' ~ = "' .... - ... :2. ~ - ... ., a .... 
Fill material from borrow pit 

HA 0-5 60 N/A 5 SM M 

Fill material encountered natural ground at 9.5' 
DP 5-9.5 54 N/A 9.5 SM M 

Dark grey- greenish grey, clay with fine sand 
DP 9.5-14.5 60 N/A 14.5 sc M 

14.5- No Recovery 
DP 

15.5 
0 NIA 15.5 N/A N/A 

I 5.5- Dark grey- greenish grey, clay with fine sand 
DP 

19.5 
48 NIA 19.5 sc M 

19.5- light grey, poorly graded fines to medium size soil, wet, sand with 
DP 

23.5 
48 N/A 23.5 some organic material SM w 

23.5- NJA 
light grey- brownish wet poorly gradedsand, medium size with some 

DP 
27.5 

48 27.5 organic material and <5% gravel.( tan) SM w 

27.5- light tan. wet, medium- coarse sand, <5% gravel no fines 
DP 

31.5 
48 N/A 31.5 SP w 

31.5- light tan wet, poorly graded coarse sand <15% gravel, no lines, a 
DP 48 NIA 35.5 piece of clay at bottom of sample SP w 

35.5 

35.5- No Recovery 
DP 

38.5 
36 NIA 38.5 N/A N/A 

38.5- Light tan, wet, poorly graded coarse sand, .5 foot of gravel layer, at 
DP 

40.5 
24 NIA 40.5 40-40.5' SP w 

light grey- tan, clay, hard clay, very stiff 40.5-
DP 

43.5 
36 N/A 43.5 CH w weD set at 40', screened 30-40' 

Sample Type Codes: HA = Hollow-Stem Auger; DP =Direct Push; 

Moisture Conteot Codes: D = Dry; M = Moist; W = Wet; S = Saturated 



~MACTEC 
BORING LOG Page 1 of __ ..;__~ 

Boring/Well Number: BA-MW-SB 

Site Name: Borehole Start Date: 08/07/08 I Borehole Start Time: 1420 r, AM P' PM 

OLIN-Mcintosh, Alabama End Date: 08107/08 End Time: 1500 r AM rv PM 

Emironmental Contractor: Geologist's Name: I Environmental Technician's Name: 
MACTEC Engineering and Consulting FK MAYILA JMOORE 

Drilling Company: 'Pavement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 25 

Drilling Method{s): Apparent Borehole DTW {in feet I Measured Well DTW (in feet after eVA (list model and check type): 
Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r, FlO 

Disposition of Drill Cuttings [check method(s)J: P"Drwn r Spread r Backfill r Stock-pile r other 

(describe if other or muldp/e items are checked}: 

Borehole Completion (check one): p: Well r, Grout r Bentonite r Backfill r Other (describe) 

Cll ~ 
- Cll 

., .:;-Cll " .. :! I:) c 
~ .. .. Vl Cll 

" ;;;- :! ~"" ~- ~ "' Sample Description (") 
ii ::!'E. ;· (;" '0 

;. Cll ~ .. "' "' £.:= >< (include grain size based On USCS, odors, St3ioing, and other Cll Comments 
;:.I:) "' ... s· E:! ~ ..., (") ..., ..... "' " g.~ ... remarks) :! Q ..., 

~o 

~ "" "'"" .., <:T a ~- £-w ... ~ cr ... 8. "' -=1 ~ 

Fift material from borrow pit 
HA 0-5 60 N/A 5 SM M 

DP 5-10 60 N/A 
FiD material from borrow pit 

10 SM M 

dark greenish grey clay cuttings 
DP 10-14.5 54 NJA 14.5 CL M 

Dark grey- greenish clayey sand, interlayered with zones of clay 
DP 14.5-19 .54 N/A 19 and fine sand. poorly graded fine sand sc M 

light grey -tan, wet, medium to coarse sand no fines, poorly graded 
DP 19-23 48 N/A 23 sand SP w 

fight tan, wei, medium poorly graded sand 
DP 23-25 48 N/A 25 SP w Well set at 24'. screened 14-24' 

Sample Type Codes: HA ~Hollow-Stem Auger, DP = Direct Push; 

Moistme Content Codes: D =Dry; M = Moist; W = Wet; S ~ Saturated 



MACTEC 
BORING LOG Page I of __ ...;_ __ 

Boring/WeU Number: BA-MW-SC 

Site Name: Borehole Stan Date: 08/05/08 !Borehole Stan Time: 1430 r AM I? PM 

OLIN-Mcintosh, Alabama End Date: 08/06/08 End Time: 1015 P" AM r PM 

Environmental Contrnctor: Geologist's Name: !Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYILA J MOORE 

Drilling Company: ravement Thickness (inches): ~Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5' 37.5 

Drilling Method(s): Apparent Borehole DTW (in feet 'Measured Well DTW (in feet after I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r FlO 

Disposition of Drill Cuttings [check method(s)]: w Drum r Spread [" Backfill r Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): 17 Well [" Grout r· Bentonite r Backfill r Other (descnbe) 

rJl 

~ rJl -"' "' .;- c 
"' = " 9 , rJl 0 rJl ;; 3 ... ., , 
5I ~ '0 'cS Sample Description n c ... ., ;· t;'" ~..., '0 < - ~ rJl ; Comments ;' ., .. g.:;~:~ >< = (include graiJI Size based OD USCS, odorS, staining, and other rJl ..., .:::o ,. , =o ;;- remarks) 

« n w ... .51 :a ;;><> ~ ... ... ::!l "' 
C> 

,.-o < I~ =- 1:1' =-, .o.·e. "' 2. .. 
.::! :a 

Rll material from borrow pit 
HA 0-5 60 NIA 5 SM M 

FiD material from borrow pit 
DP 5-10 6{) N/A 10 SM M 

NIA 
dark greenish grey clay cuttings 

DP 10-14.5 54 14.5 CL M 

Dark grey- greenish clayey sand, interlayered with zones of clay 
DP 14.5-19 54 NIA 19 and fine sand, poorly graded fine sand sc M 

fight grey -tan, wet, medium to coarse sand no fines, poorly graded 
DP 19-23 48 N/A 23 sand SP w 

fight tan, wet, medium poorly graded sand 
DP 23-27 48 N/A 27 SP w 

fight tan wet medium poorly graded sand 
DP 27-31 48 N/A 31 SP w 

31-32.5' tan medium coarse poorly graded sand 32.5'-35' white, 
DP 31-3S 48 N/A 35 poorly graded line sand, compact SP w 

white poorly graded very fine sand, compact, hard to penetrate WELL SET AT 37', SCREENED 
DP 35-38 36 N/A 38 SP w 

white poorly graded very line sand interlayed with some clay at 
DP 38-41 36 N/A 41 bottom of sample 

Sample Type. Cod~: HA ~ Hollow-Stem Auger; DP =Direct Push; 

Moisrure Content Codes; D ~ Dry; M ~ Moist; W = Wet; S = S3turated 

FROM27-37' 

sc w 



~MACTEC 
BORING LOG Page I of __ ..;... __ 

· Boring/Well Number: BA-MW-6B 

Site Name: Borehole Start Date: 08/14/08 I Borehole Start Time: 1130 r.;: AM r PM 

OLIN-Mcintosh, Alabama End Date: 08/14/08 End Time: 1400 r AM P' PM 

Environmental Contractor: Geologist's Name: 'Environmental Technician's Name: 
MACTEC Engineering and Consulting FKMAYilA J MOORE 

Drilling Company: I Pavement Thickness (inches): 'Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hiii·Environmental 3.5" 25 
Drilling Method(s): Apparent Borehole DTW (in feet 'Measured WeU DTW (in feet after 'OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well}: NA r FID 

Disposition of Drill Cuttings [check method(s)J: p- Drum r Spread r Backfill r Stockpile r Other 

(describe if other or multiple items are checked}: 

Borehole Completion (check one): IY' Well I Grout r Bentonite r Backfill r Other (describe) 

[I) ~ 
"""Vl .. :,;- e [I) = .. 3 0 ~ .. t: 3 

.. [I) .. [I) 

3 ~"" ... "0 Sample Description (") ;; ... .., ;-;;- ~. -3 "" "" ..: - ;. [I) ;;: ;:;- .. .. ;:= .. (include grain size based 00 uses, odors, staining. and other Vl Comments .::::o .. .. ;· 5! ~ ..., (") -l 
i>''" 

., n 
Go~ i>' remarks) 3 = ..., ~= ~ "" 

,..., ..: .. ., C' = .. ~;. .. 
~ g. t: 

~ a 
Fill material from borrow pit 

HA 0-5 60 NIA 5 SM M 

Fill material from borrow pit 
DP 5-8 60 N/A 8 SM M 

Dark brown moist clay, fight plasticity 
DP 8-10 54 N/A 10 CL M 

dark brown moist clay, high plasticity 
DP 10-14 54 N/A 14 CL M 

same as above 
DP 14-19 48 NIA 19 CL M 

No recovery 
DP 19-23 0 NIA 23 N/A NIA 

DP 23-25 24 N/A 25 
dark grey to greenish medium sand~ wet, interlayed with poorly 

SP w WeU set at25', screened from 15-
graded fine sand 25' 

Sample Type Codes: HA = HoUow-Siew Auger; DP =Direct Push: 
Moisture Content Codes: D =Dry; M =Moist; W = We1; S = SaiUrated 



lfMACTEC 
BORING LOG Page I of __ ....:., __ 

Boring/Well Number : BA-MW-6C 

Site Name: Borehole Start Date: 08/14/08 I Borehole Start Time: 0805 p: AM r PM 

OLIN-Mcintosh, Alabama End Dale: 08/14/08 End Time: 1045 ~. AM r. PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FK MAYILA JMOORE 

Drilling Company: ravement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 51' 

Drilling Method(s): Apparent Borohole DTW (in feet !Measured Well DTW {in feet after I OVA (list model and check type): 

Hollow-Stem Auger, Direcl Push from soil moisture content): water recharges in well): NA r FID 

Disposition of Drill Cuttings [check metbod(s)): R Drum r Spread r Backfill r Stockpile r Other 

(describe if other or multiple items arc checked): 

Borehole Completion (check one): !7 Well r Grout r Bet:Jtonite r Backfill r Other (describe) 

ri:J ~ -oo .. .:;- 0 VJ to .. 8 0 ~· "' .. VJ .{IJ 

8 .. 8 C"E,. " "= 
,. 

Sample Description (") = "0 ""CC "' ,. :!;. ~ g. VJ < - ri ;:;- .. .. ;::tl "' (include. grain size based on uses, odors, staining, and other (ll Comments .:::o "' .. :r e: ~ '< (") ""'! ..... "' " n ~ ... remarks) a 0 '< ~o a "0 .,"0 < ; .. .,.. = ... - .. .. ~ :r "' ~ 2. .. 
~ '< 

Fill matertal from borrow pit 
HA 0-5 60 N!A 5 SM M 

Fill material from borrow pit 
DP 5-8 60 N/A 8 SM M 

Dark brown moist clay, light plasticity 
DP 8-10 54 N/A 10 CL M 

darh" brown moist clay, high plasticity 
DP 10-14 54 N/A 14 CL M 

same as above 
DP 14-19 48 NIA 19 CL M 

No recovery 
DP 19-23 0 N/A 23 N/A N/A 

dark grey to greenish medium sand, wet, inlerlayed with poorly 
DP 23-27 48 · N/A 27 graded fine sand SP w 

grey poorly graded medium- coarse sand, wet 
DP 27-31 48 N/A 31 SP w 

light brown, greyish poorly graded medium coarse sand, wet 
DP 31-35 48 NIA 35 SP w 

same as above 
DP 35-39 48 N/A 39 SP w 

weU graded gravel with <5% sand, 42-43' grey poorly graded fine 
DP 39-43 48 NJA 43 sand GW w 

Poorly graded while fine sand Well set at 44' screened from 34-
DP 43-47 48 NIA 47 SP w 

Poorly graded white fine sand 
DP 47-51 48 N/A 51 

·Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push; 

Moisture Content Codes: D ~Dry; M =Moist; W = Wet; s·= Saturated 

44' 

SP w 



• 
6MACTEC 

BORING LOG Page I of __ ...:,_ __ 

Boring/WeD Number: BA-MW-7B 

Site Name: Borehole Start Date: 08115/08 'Borehole Start Time: 1350 r AM 1;7 PM 

OLIN-Mcintosh, Alabama End Date: 08/15/08 End Time: 1510 r AM p, PM 

Environmental Contractor: Geologist's Name: 'Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYILA J MOORE 

Drilling Company: ravement Thickness (inches): I Borehole Diameter (inches): Borehole Depth (feet): . 

Walker-Hill Environmental 3.5" 25' 

Drilling Method(s): Apparent Borehole DTW (in feet 'Measured WeU DTW (in feet after I OVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r FID 

Disposition of Drill Cuttings [check method(s)]: J¥7. Drum r Spread r Backfill r Stockpile r other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): p Well r Grout r Bentonite r Backfill r Other (describe) 

~ .., :;: .... rn .. ~ 00 = .. 9 0 ~ .. "' ~ ~ 
9 ;;- 9 ,...."CC ;.~ 

r> Sample Description ("') c "CC 
"CC ~"'2. ;-;; ;. ~ ., 
;;' .. "'· !}::ct .. = ,.... (iocludr grain si.u based on uses, odors, staining, and orber (I) r> Comments 
-l :::.o r> "' 

;-- ;;> remarks) 
.., 

("') 
;;><> "' "" ;.~ 9 0 '< ~o "' "CC .,"CC < c a = "' -- "' "' "' 2. :; ~:::r 

~ ~ ;:; 
Fill material from borrow pit 

HA 0-5 60 NIA 5 SM M 

Dark grey- greenish, moist, soft clay, highly plastic 
DP S-9 48 NIA 9 SM M 

greenish, moist. soft clay, highly plastic 
DP 9-11 24 N/A 11 CL M 

greenish, wet, poorly graded, fine sand interlayed with 6- later of 
DP 11-15 48 N/A 15 clay CL w 

grey, wet, poorly graded medium sand 
DP 15-19 48 NIA 19 SP w 

same as above 
DP 19-23 48 N/A 23 SP w 

fight grey .wet, poorly graded medium sand Well instaned at 25', screened 15-
DP 23-25 24 N/A 25 SP w 

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push; 

Moisture Content Codes: D = Dry;. M = Moist; W = We~ S = Satw'ated 

25' 



MACTEC 
BORING LOG Page I of __ ...:... __ 

Boring/Well Number: BA-MW-7C 

Site Name: Borehole Stan Date: 

OLIN-Mcintosh, Alabama End Date: 

08/15/08 I Borehole Start Time: 

08/15/08 I End Time: 

0750 

1055 

W AM C PM 

W AM rPM 

Environmental Contractor. Geologist's Name: 

MACTEC Engineering and ConsuJUng FKMAYILA 

jPavement Thickness (inches): !Borehole Diameter (inches): 

I I 3.s· 
Drilling Company: 

Walker-Hill Environmental 

Drilling Metbod(s): Apparent Borehole DTW (in feet !Measured Well DTW (in feet after 

I water recharges in weU): Hollow-Stem Auger, Direct Push from soil moisture content): 

Disposition of Drill Cuttings [check method(s)): J;'Drum r Spread r. Backfill 

(describe if other or multiple items are checked): 

Borehole Completion (check one): 1;1 WeD r Grout r· Bentonite r. Backfill 

C"ll 

"' 
-'I> .. :c '=' ~ .. :1 .. iO :1 .. "' "' :1 ~'1:1 .. '"CI '1:1 Sample Description 

'1:1 :!'2. S"iO ~ ... ;. ... .. .. g., .. ell 
~ 

(imlude grain size based on uses, odors, staining, and otber 
~ :::.'=' .. .. 5";- ... ..... .. ... g! remark5) '< ~~ .. 

'1:1 ,.'1:1 .., ,:. 
"' -- .. ~::r 

<::! ~ 

FiD material from borrow pit 
HA 0-5 60 N/A 5 

Dark grey- greenish, moist, soft clay, highly plastic 
DP 5-9 48 NIA 9 

greenish, moist, soft clay, highly plastic 
DP 9-1 I 24 N/A 11 

greenish, wet, poorly graded, fine sand interlayed wilh 6" later of 
DP 11-15 48 NIA 15 clay 

grey, wet, poorly graded medium sand 
DP 15-19 48 N/A 19 

same as above 
DP 19-23 48 NIA 23 

light grey ,wet, poorly graded medium sand 
DP 23-27 48 N/A 27 

light tan- grey mix, wet, poorly graded medium sand 
DP 27-31 48 NIA 31 

light tan, wet, poorly graded medium sand 
DP 31-35 48 N/A 35 

light grey- tan, wet, poorly graded sand with coarse sand mix to 
DP . 35-39 48 N/A 39 fine gravel content (<5%) 

!Environmental Technician's Name: 

I J MOORE 

Borehole Depth (feet): 

55 

!OVA (list model and check type): 

I NA C FID 

r Stockpile r Other 

r Other (describe} 

~ c: ~ 'I> 
(") = Vl .. 
Vl .. Comments .... (") 
= ~ ;. :: g. .. :: 
SM M 

SM M 

CL M 

CL w 

SP w 

SP w 

SP w 

SP w 

SP w 

SP w 

.. 

light grey- tan, wet, poorly graded medium- coarse sand with some 
DP 39-43 48 NIA 43 gravel (<5%) SP w 

dark grey, coarse sand, poorly graded with some gravel {>15%) Well installed at45". screened from 
DP 43-47 48 NIA 47 SP w 35'-45' 

poorly graded , fine while sand 
DP 47-51 48 NIA 51 SM w 

same as above 
DP 51-55 48 N/A 55 SM w 

rple Type Codes- HA = Hollow-Stem Auger; DP = Direct Push; 

.oisrure Content C<:>des: D ~ Dry; M =Moist; W ~ Wet S = Saturn red 



• 
#MACTEC 

BORING LOG Page I of __ ...;:.. __ 

Boring/WeU Number : BA-MW-8B 

Site Name: Borehole Start Date: 08108/08 I Borehole Start Time: 1030 R AM r PM 

OLIN-Mcintosh, Alabama End Date: 08/08/08 End Time: 1100 p AM r PM 

Environ menial Contractor: Geologist's Name: -'Environmental Technician's Name: 
MACTEC Engineering and Consulting FKMAYILA J MOORE 

Drilling Company: 'Pavement Thiclmess {inches): 'Borehole Diameter {inches): Borehole Depth {feet): 

Walker-Hill Environmental 3.5" 24 
Drilling Method(s): Apparent Borehole DTW (in feet I Measured Well DTW (in feet after IOVA (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): water recharges in well): NA r FlO 

Disposition of Drill Cuttings [check method{s)]: rv Drum r Spread r Backfill r Stockpile r Other 

(describe if other or multiple items are checked): 

Borehole Completion (check one): P" WeD C Grout r Bentonite r Backfill r Other (describe) 

rn ,. 
..... fJl .. 'C c:: ... 

til = ... a t=' ~ .. ;; a ... 1:1> .. til 
3 ~'2. ., '"1:1 

'C Sample Description (") E" 
'C ~"5!. = "' =· ~ ;. rn "I 
ti' .. ... g.:;e "'= (include grain Size based OD USCS, Odors, Staiuing, 811d Other fJl .. Comments 

""' 
.:::t=' .. .. B"o ~ remarks) 9 (") .,.. ... .., n "' ~ ~ ~ ~ ~ "' ....... < :::r< c <:T 

"' -- "' .;&I: 2. ~:::r 
., ... .a '< 

RD material to 4', clay from 4-5' 
HA 0-5 60 N/A 5 SM,CL M 

brown soft clay soil material 
DP 5-9 48 N/A 9 CL M 

same as above 
DP 9-12 24 NIA 12 Cl M 

brown soft clay with inter1aters of silty sand, color changed to dark 
DP 12-16 48 N/A 16 greyish green clayey sand CL M 

dark grey-greenish, wet clayey sand 
DP 16-20 48 N/A 20 CL w 

grey-tan medium sand- coarse sand <10% fines, Well sel at 24", screened from 12-
DP 20-24 48 N/A 24 SP w 

Sample Type Codes: HA = Hollow-Stem Auger; DP = Direct Push; 

Moisture Content Codes: D = Dry; M = Moist; W = Wet; S = Saturated 

24' 

' 



- - ---~~~~~~~~~~~~~~-

lfMACTEC 
BORING LOG Page I of __ ...;... __ 

Boring/Well Number: BA-MW-8C 

Site Name: Borehole Start Date: 08/06/08 rorebole Start Time: 1350 r AM ~ PM 

OLIN-Mcintosh, Alabama End Date: 08/07/08 End Time:· 0840 p AM r PM 

Environmental Contractor: Geologist's Name: I Environmental Technician's Name: 

MACTEC Engineering and Consulting FKMAYIL.A J MOORE 

Drilling Company: I Pavement Thickness (inches): ~Borehole Diameter (inches): Borehole Depth (feet): 

Walker-Hill Environmental 3.5" 64' 

Drilling Method(s): Apparent Borehole DTW {in feet reasmed Well DTW (in feet after IOV A (list model and check type): 

Hollow-Stem Auger, Direct Push from soil moisture content): wster recha~ in weU): NA r FID 

Disposition of Drill Cuttings [check method(s)]: p Drum r Spread r Backfio r Stockpile r other 

(describe if other or multiple iteTI!S are d1ecked): 

Borehole Completion (check one): W: WeU I Grout C Bentonite l Backfill I Other (describe) 

rJJ :::: -VJ .., :;-rJ) :0 .., 9 0 c 2. ., 
~ 9 "' rn "' 

rJ) 

2 9 ~..., ... "::: Sample Description n ... ..., =~ ~· ~ 
..., ..., 

< - g. rJJ ... ;; ., "' g.,., ;·!:! (include grain size based on uses, odors, staining, and otber rJ) "' Comments 
'"i ::::.o "' .., ;;> remarks) "< n .. ,., n e 9 '< ;;><> ~ 0 =-~ "' 

¢ ..., ,...., 
~ a~ e er :0 

"' ,::::.g. 2. ~ 
~ ;:; 

Fill material to 4', clay from 4-5' 
HA 0-5 60 NIA 5 SM,CL M 

brown soli clay soil material 
DP 5-9 48 NIA 9 CL M 

same as above 
DP 9-12 24 NiA 12 .. CL M 

. ··, 
brown soft clay with interlaters of silty sand, color challgBd to dark ' 

DP 12-16 48 N/A 16 greyish green clayey sand CL M 

dark grey-greenish, wet clayey sand 
DP 16-20 48 NIA 20 CL w 

grey-tan medium sand- coarse sand <10% fines, 
DP 20-24 48 N/A 24 SP w 

grey, wet, medium sand - coarse sand 
DP 24-28 48 NIA 28 SP w 

grey medium- coarse sand, <10% fines, wet 
DP 28-32 48 NIA 32 SP w 

~ght grey medium- coarse sand, <10% fines, some gravel at the 
DP 32-36 46 N/A 36 botlom of the sample SP w 

fight grey ·tan medium-coarse sand, with some gravel at 37.5' to 
DP 36-40 48 N/A 40 38', <5% gravel SP w 

silty gravel with sand, poorly graded. wet 
DP 4044 48 NIA 44 GP w 

well graded gravel with <15% sand; Well set at 44', screened from 34-
DP 44-48 48 N/A 48 GW w 44' 

poorly graded gravel with sand, >15% sand, intertayered with 
DP 48-52 48 NiA 52 some day- greenish color GP w 

white poorty graded fine sand · 
DP 52-56 48 N!A 56 SP w 

same as above. dense 
DP 56-60 48 N/A 60 SP w 

I 
same as above 

DP 60-64 48 NIA 64 SP w 

Somple Type Codes: HA = Hollow-Srem Auger; Dl' ~ Dire<:! Push: 

Moisture Conrent Codes: D ~ Dry: M ~ Moist; W ~ Wet; S ~ Satwated 



Revised Groundwater Investigation Report Operable Unit 2 
MACTEC Engineering and Consulting, Inc .. Project 6I07-I0-0036 

APPENDIX B 

CORE LOGS 

- ----------------------

January I 5, 2010 



Page I of I 

Site Name: 

OliN-Mcintosh, Alabama 

LocarioniD 
SDCR-1 Date: 16/312009 ~~tan Time: I 10:40 12! AM 0 PM 

Finisb Time: t1:00 611 AM 0 PM 
Field Personnel: F. Mayila/R. Hicks/A. 

Drillers: Pro-Diving Crew 
Carringer 

Core lube 3-in Core Tube 
10.0fl. ~~ecovered 

16-0ft Diame1er: Length: Core: 

Encountered refusal at approximatdy 7.0 fl 

rJ> 

"' ~ 3 "' -= ._, 
~~ 

.., ,., -• _,;; Sampk Description "' < • 

~ 3" Q (I> CommtnU 
~0 (gnin siu. color. and othcor ~marks) '3 gi. ~ 

~ a 
"' 

~ 
2. 

Dark grey CIA Y CL 
0-14" 

Dark grey CIA Y mixed wilh some sand at approximately 2ft. CL 
14- 28" 

Dark grey CLAY 'With some fine sand CL 
28. 42" 

Dark grey CIA Y CL 
42- 56" 

Dark grey lo black CIA Y OH 
56- 70" 

Dark grey CLAY mixed with some fine sand. CL 
70- 84" 

f 

--

' 



Page I of I 

Sire Name: 

OLIN-Mcintosh, Alabama 

Location ID 
Date: 19/24/2009 rtar1 Time: I 

10:15 
"" AM 0 PM 

SDCR-2 
Finish Time: 11:00 

"" AM 0 PM 
Field Persl1nnel: 

F. Maylia/E. Guillen Drillers: Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI) 

Core Tube 4-in Core Tube 
11.5 ft 

recovered 
,g_5 ft Diameter: Lenb1h: Core: 

[f> 

-~ " "' " " "' 3 "' &-6 Q -c /") 
~ -;ii'" Sample Description 'J, 

~ ;- /") -· /") "' Comments 
-<:; 0 ~ ~ fgrain size. color. and other nmarks) . ., 
-=:.rt " [ 9 

""' ~ ::r 
~:;:. g· ~ 

0-10" very soft. dark grey clayey silt CL 

10-20'' very soft. light brown silty ClAY. relic shells of corbicula CL 

20-30'' soft and firm. dark grey-jjreenish. ClAY. corbicula shelll CL 

30-40" "same" CL 

40-50" "same" with some wood chips/debris OH 

50-60'' firm, Dark grey, ClAY. color grades into greenish CL 

60-70" firm. dark grey-jjreenish ClAY CL 

"0-80" firm. dark grey ClAY CL 

80-90" firm. dark grey ClAY CL 

90-100" f~rm. dark grey ClAY. interlayered w/ wood chips OH 

100-110" Firm, dark grey ClAY CL 

110-114" Firm. dary grey ClAY CL 

~"'ample Type:\\'= \\'attr: S = So1l 



Page I of I 

I Site Name: 
OLIN-Mcintosh, Alabama 

.ocation ID 
SDCR-3 Date: 19/27/2009 ~~tart Time: I 0 AM D PM 

Finish Time: 10:25 0 AM D PM 
Field Personnel: 

F. Maylia/E. Guillen Drillers: Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI) 

Core Tube 4-in Core Tube -~Recovered 
19 It Diameter: Lenb1h: 

11ft Core: 

[Jl 

_<Jl 
~ c 

"" = = ~ 0 .;; [Jl 

- 3 (") 

Sl ~ ~;r Sample Description [Jl 

(") -· (") [Jl Conm1ents 
~0 0 ~ [ (grain size. color. and other remarks) -~ 

;-~ 
c 3 
~ =-~;- ;:;· ~ 

0-11" 

11-22" very soft. dark grey-black, ClAY, planl maller CL 

22-33" soft, dark grey-black, ClAY. organic/plant maller CL 

33-44'' soft. dark grey-dark greenish, ClAY CL 

44-55" soft. dark grey-black, ClAY. plant maHer CL 

55-66" soft. dark grey. ClAY CL 

66-77" soft. dark grey, ClAY CL 

'-88" soft. dark grey. ClAY CL 

88-99" Firm/soft. dark grey. ClAY CL 

99-108" Firm, dark grey. ClAYEY SILT CL 

~·ample- TypC": W = Waler: S =Soil 



Page I of I 

I Site Name: 
OLIN-Mcintosh. Alabama 

~ocation ID 
Date: 19/26/2009 ~~tart Time: 

I 
0 AM 0 PM 

SDCR-4 
11:30 Finish Time: 0 AM 0 PM 

Field Personnel: 
F. Maytia/E. Guillen Drillers: Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI) 

Core Tube 4-in Core Tube 
9.5 It ~~ecovered 

1825 It Diameter: lenb1h: Core: 

"' 
=~ "' 3 "" '.r. 
- 3 <> "" <"\ Sl ~ _,;;; Sample Description "' <"\ -n "' Comments 
!!!.o .. ~ 2. (grain size. color~ and other remarks) ·~ 

-=.; = [ = 
~ 5-.:.;. ;;· ~ 

0-11" very soft. dark grey, black. CLAY CL 

11-22" very soft, dark grey-black. CLAY CL 

22-33" soft, dark to light grey, CLAY CL 

33-44" soft, dark to light grey, CLAY, wood chip CL 

.. 
44-55" soft, dark grey to black. CLAY CL 

55-66" soft, dark grey to black, CLAY CL 

66-77" sotufirm. dark grey. CLAY CL 

7-88" sotufirm, dark grey, CLAY. plant maHer CL 

88-99" sotufirm, dark grey, CLAY CL 

-·<~mplf' Typl': \V =Water: S =Soil 



Page I of I 

Site Name: 

OLIN-Mcintosh, Alabama 

Location ID 
SDCR-5 Date: 19/26/2009 ~~tart Time: l 0 AM 0 PM 

Finish Time: 13:20 0 AM 0 PM 
Field Personnel: 

F. Maylia/E. Guillen Drillers: Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI) 

Core Tube 4-in Core Tube 
9.5 ft ~~ecovered 

J8.0 ft Diameter: Lenh1h: Core: 

'f> 

=~ 
= 

"' "' 3 
0 ., "' - 3 n 

~., ~ ...,;:;:;" Sample Description "' ;.; n _, n 
'f> Comments 

0 ~ [ (grain size-. color. and other remarks) . ., 
=:,l'b c 3 
="" ~ :T 
~;. =· ~ 

0-11" very soft, black, CLAY. over 50% organic matter. layered CL 

11-22" very soft. black. CLAY, over 50% organic malter. inlerlayered CL 

22-33" soft. black. CLAY, over 50% organic malter. interlayered CL 

33-44" soft. black. CLAY CL 

44-55" soft. grey. CLAY CL 

55-66" soft, grey, CLAY. some organic matter. leaves-decomposed CL 

66-77" soft, grey, CLAY CL 

7-88" firm, grey, CLAY CL 

88-g9" firm, grey, CLAY CL 

~·ample Type: W == \\'attr: S = So1l 



Page I of I 

FileName: 

OLIN-Mcintosh, Alabama 

.... ocation ID 
Date: 19/26/2009 ~~tart Time: I D AM D PM 

SDCR-13 
Finish Time: 14:10 D D AM PM 

Field PersQnnel: 
F. Maylia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Aqua Survey (ASI) 

Core Tube 4-in Core Tube 
9.5 ft ~~ecovered 

,8.2 ft Diameter: Lent,1h: Core: 

"' -"' "' 3 "" = ~ "' ;; 3 0 -c !"l 

~~ 
~ ...,:.- Sample Description "' !"l -!"l "' Commenls 

--- = ~ [ (grain size. color, and other remarks) ·~ 

~~ 
c = 
~ ;. 

[ !:. 

0-11" very soft, black, CLAY. some plant matter-ocassional CL 

11-12" very soft. black, CLAY. wijh some plant matter-ocassional CL 

~2-)3" soft. dark grey. CLAY CL 

D-44'' soft, dark grey, CLAY CL 

44-55" soft. dark grey, CLAY, some plant matter CL 

55-66" firm, dark grey-9reenish. CLAY CL 

66-77" firm, dark grey-9reenish. CLAY CL 

7-88" firm, dark grey-9reenish. CLAY CL 

88-98" firm, dark grey-9reenish, CLAY CL 

Sample T ~-pe: \\' = \\';:ller: S = So.il 



Page I of I 

I Site Name: 
OLIN-Mcintosh. Alabama 

.ocation ID 
SDCR-7 Date: 19/26/2009 ~~tart Time: I 0 AM 0 PM 

Finish Time: 14:55 0 AM 0 PM 
Field Personnel: 

F. Maylia/E. Guillen Drillers: Kevin Sondag/Jeff Clemens-Aqua Survey (ASI) 

Core Tube 4-in Core Tube 
9.5 It ~~ecovered 18.25 It Diameter: Lenb1h: Core: 

§"; ~ c:: 0: = <= .;; "' ~ - ~ ~;:r Sample Description 
t'l 

.,'C "' ~ ;:r t'l -- l"l "' Comments 
-c Q ~ [ (grain size. color. and other remarks) ..., 
'=::l't ~ 9 = 'C ~ "' -;. ;:;· !:. 

0-1 I" very soft. dark + black, CLAY CL 

11·22" soft. dark grey . CLAY. w/ some plant matter CL 

l:!-33'' soft. dark grey-greenish, CLAY CL 

33-44" soft. dark grey, CLAY CL 

44-55" soft. dark grey, CLAY CL 

55-66" soft. dark grey, CLAY. brownish spots CL 

66-77" soft. dark grey, CLAY CL 

'-88" soft. dark grey-greenish, CLAY CL 

88-99" soft, dark grey-greenish, CU'<Y CL 



(Sire Name: 

OLIN-Mclnlosh. Alabama 

ocation ID 
SDCR-8 Dale: 19/27/2009 I Sian Time: 

Finish Time: 

Field Personnel: 
F. Maylia/E. Guillen Drillers: Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI} 

Core Tube 4-in Core Tube 1
1

Recovered 
110.211 Diameter: Lenb1h: 

11ft 
Core: 

-~ 
~ 

0:: = :; = c .;; 
" - • .... ::r Sample Description ~"' 

!.~ I") =: ("") 
(grain size. color. and other remarks) e ;; ~ =.rt 

~ [ ="' -:;c =· 
0-10" very soft.black. CLAY 

IU-20" very soft,black. CLAY. organic mailer 

20-30" very soft,black, CLAY, organic mailer 

30-40" very soft,black, CLAY. inlerlayered wrth organic mailer 

40-50" very soft,black. CLAY, inlerlayered wilh organic mailer 

50-60" very soft. grey, CLAY. some organic matler 

60-70" very soft,grey, CLAY 

-80" very soft. grey, CLAY 

80-90" very soft.grey, CLAY 

90-100" very soft,grey, CLAY 

100-110" very soft,grey, CLAY 

110-120" very soft. grey, CLAY 

rE: Or~aniC maHer lblack lllilllt"TI IS twm tht" surlace to approx. S.) ft. 
:-.ample Type:\\""' \\"t~lcr: S = So1l 

Page I of I 

I D AM D PM 

14:35 D AM D PM 

~ 

"' <"l 

"' "' Conunenls ... 
3 
::r 
!!. 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL. 

CL 

CL 
I 

CL 



Page I of I 

I Site Name: 
OLIN-Mcintosh, Alabama 

Jocation ID 
SDCR-9 Date: 19/25/2009 ~~tan Time: l 0 AM 0 PM 

Finish Time: 15:30 0 AM 0 PM 
Field Personnel: 

F. Maytia/E. Guillen Drillers: Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI) 

Core Tube 4-in Core Tube 
6.5 It 1

1

Recovered 
15.8ft Diameter: Length: Core: 

-"' 
g' 

c::: 
"' = = ~ = -c "' - 3 n 

~, ~ ....;;;'" Sample Description "' ..-:: ii' n 
_,,.., 

"' Comments 
!!.o:; .. ~ 2. (grain silt". color. and other remarks) ..., 
":;rtl = [ 3 
="" ~ ,. 
-;. ;;· ~ 

0-11" very soft. dark grey-black, CLAY, plant matter CL 

11-22" very soft. dark grey-black, CLAY, plant matter CL 

22-33" very soft. black, CLAY CL 

33-44" soft, black, CLAY CL 

44-55" soft, dark grey, CLAY CL 

55-66" soft, grey, CLAY CL 

66-72" soft. grey, CLAY CL 

Sampk T~·pe: \\' = Wa1e-r: 5 =Soil 



Page I of I 

Site Name: 

OLIN-Mcintosh. Alabama 

Location ID 
Date: 19/26/2009 ~~tart Time: 

_I 
8:00 0 AM 0 PM 

SDCR-10 
Finish Time: 9:30 0 AM 0 PM 

Field Personnel: 
F. Maylia/E. Guillen Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI) Drillers: 

Core Tube 4-in Core Tube 
6.5 It ~~ecovered 

J5.7 tt Diameter: Lenh~h: Core: 

"' 
=~ t= 3 c:: 

= ., "' ~ 3 ("') 

~]- ~ ...,:;;" Sample De-scription "' ("') =: !"'1 "' Comments 
!!.o <0 ;; ~ (grain size. color. and othrr remarks) . .., 
-=-~ 

c 
[ 3 

:s'C a "' -:; 
0 ~ 

0-11" 4" of moslly waler (60%) and 40% silly clay CL 

11-22" soft, dark grey lo black. CLAY. high organic matter CL 

22-33" soft. dark grey lo black. CLAY, organic matter CL 

33-44" soft. dark grey+ black, light brown spots. CLAY CL 

44-55" soft, dark grey, CLAY CL 

55-66" soft, grey, CLAY CL 

66-72" soft. grey, CLAY CL 

NOTE: smells like H2S- Hydrogen Sulfide CL 

Sample Type:\\'= Wat.:r: S = So1l 



Page I of I 

rite Name: 
OLIN-Mcintosh, Alabama 

Location ID 
SDCR-11 Date: I! I Start Tune: 

I 
9:40 0 AM 0 PM 

9/26/2009 
Finish Time: 10:10 0 AM 0 PM 

Field Personnel: 
F. May1ia/E. Guillen Drillers: Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI} 

Core Tube 4-in Core Tube 
6.5 It recovered 

15.8 ft Diameler: Lenb1h: Core: 

"' "' = 3 "' - ~ "' a a ;o -o n Sl ~ ....:ii" Sample Description "' n _, n 
"' ConUDfnts 

!!._, 0 ~ 2. (grain size. color. and other remarks) "<! 
=:.n~ " [ 3 
="" ~ ~ 
~;. g· :. 

0-11" soft, dark grey-black. CLAY. organic matter CL 

11-22" soft, dark grey-black, CLAY, organic matter CL 

22-33" soft, grey, CLAY. organic matter CL 

JJ-44" soft, dark grey, CLAY, organic matter, leaves CL 

44-55" soft, dark grey, CLAY, organic matter CL 

55-66" soft. dark grey, CLAY, organic matter CL 

66-72" soft. dark grey, CLAY. organic matter CL 

-•<llnple Type: \\' = \\'mer: S = Soil 
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Site Name: 

OLIN-Mcintosh, Alabama 

Location 10 
SDCR-12 Date: 19/25/2009 ~~tart Time: I 

13:25 0 AM 0 PM 

Finish Time: 14:15 0 AM 0 PM 
Field Personnel: 

F. Maylia/E. Guillen Drillers: Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI) 

Core Tube 4-in Core Tube 
6.5ft ~~ecovered 

15.75 ft Di~tmeter: Lenb~h: Core: 

V> 

=~ 
= 

"" "' 3 
Q "C <r. 

- 3 l'l 
~"C ~ ...... Sample Description <r. 
~ ;;- l'l 

_, l'l 
V> Commenls 

!!.o Q ~ [ (grain size. color. and other remarks) .., 
=· It: 

c = = "C ~ ;. 
-;. g· :. 

0-11" very soft. dark grey, CLAY, w/ some wood debris CL 

11-2:!" very soft. dark black, CLAY. plant matter, wood chips CL 

22-33" very soft, dark grey-black CLAY CL 

33-H" very soft. dark grey lo black CLAY. plant matter CL 

44-55" soft, dark grey CLAY CL 

55-66" very soft. dark grey CLAY CL 

66-72" very soft. dark grey CLAY CL 

I 

~"ample Typr: \\'=Water; S = S0il 



Site Name: 

OLIN-Mcintosh. Alabama 

Location ID Date: 19/25/2009 ~~tan Time: SDCR-13 
Finish Time: 

Field Personnel: 
F. Maylia/E. Guillen Drillers: Kevin Sondag/ Jeff Clemens-Aqua Survey (ASI) 

Core Tube 4-in Core Tube 
6.511 ~~ecovered 

16 It Diameter: Lenb~h: Core: 

=~ 
~-

"' = 
0 -c - 3 ~., ~ -i::t Sample Description 

~; <"'l ~- <"'l (grain size~ color. and other rrmarks) 0 =--=:;tt: " ~ ="' ~ -:; 

0-11" very soft, dark grey, CLAY. some plant matter 

11-22" soft. dark grey, CLAY. some plant matter 

22-3J" soft. dark grey, CLAY 

33-44" soft. dark grey-black. CLAY, some plant matter 

44-55" soft. dark grey-black, CLAY. some plant matter 

55-66" soft, dark grey-black, CLAY 

66-72" soft, dark grey. CLAY 

fL Ur~amc marter I black maHer) 15 from the sul'iace to approx. 5.5 ft. 
_.,unpk Type:\\"= \\'ater: S =Soil 

Page I of I 

I 
14:25 0 AM 0 PM 

14:45 0 0 AM PM 

"' "' <"'l 

"' <J> Comments 
-~ 

= ;. 
=-

CL 

CL 

CL 

CL 

CL 

CL 

CL 
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- . WELL 10: f2Fyf'!\W 1.A · 

FIELD SAMPLING REPORT 
PROJECT NO: ~I OOOi'DI)"% 

MACTEC ENGINEERING AND CONSUL TlNG.INC. 

3"200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA. 30144 

PHONE: {770)421-3400 I FAX: (770) 421-3486 

DEPTH TO PRODUCT: l\j (\ 

.SAMPLEMETHOD: ~-~~"£_ ~ 

DEPTH TO WATER: 2.. T • 'CJ 8 

DATE: 9}60 I 08 
TIME: (){lob 

DUPJREP.OR. ________ _ GRAB-~ COMPOSITE { 

TOTALOEPTH: ~ o, 8 B 
PURGE VOLUME: 6 •, ~ ~ 3, -e. ·Oa'3 (.o ~. 

3 (weD volumes} for r wells] 

CONTAINER ANALYTICAL 

SIZE/TYPE NO. PRESERVATIVE METHOD ANALYSIS 
:?_-~ ~J>). ~ M't-.t t<Do1 - L-L lli\ l"\o'\ul ~ /-...LiSSb\U~olJ 

u v 
' --

; 

GENERAL INFORMATION 

WEATHER: 

SAMPLER: 

....... --- ....... ----------' -- ... - ...... ------. ---.- .... ··---- ---· ····-- ---· . -· .. ·• ... ~---·--·· ... ----.·---- ···.·-·-· ._ ... -----·-·, 

·-: 

r 
-:· 

:-

file://l:/btoU


FIELD SAMPLING REPORT 
PROJECT NO: k-t~·008c03b 
MACTEC ENGINEERING AND CONSUL liNG. INC. 

J200 _TOWN POINT DRIVE. SUITE 100 KENNESAW GA 30144 

PHONE: (7701421-3400 I FAX: (710) 421-3486 

WEll ID: 6A-tA-w 1-6 DEPTH TO PRODUCT~ NA 

SAMPLEMETHOO: ~"!;~-G ~ _. 

. DUP JREP. OF: DEPTH TO WATER: 2..%'". Tb. 

DATE: '112-q[o& 

TIME:..___.I"""S?....:::_·DJ_._·· __ 

. GRAB ~ COMPOSITE ( 

TOTAL DEPTH: 41-, 3tj l s ,£ S 
PURGE VOLUME: f) , l-L-( )( ~ -= ~ · g !)~fl.. 
[0.163 x water column height~ 3 (well volumes) fOI'" 2- weUs] 

[ u ::::.- 0. Ott .. ~. . 

VOL PURGED SPEC. COND. 

TIME 

~ 
pH TEMP ("C) (msfcm)C ORP(mV) TURB. (NTU) DO(mg/L) 

Initial~ 1St-!~ 4.<;b ~ 11- 0. '2---::f- \ {SS,'1- lfO .~.t>l 

1:555 0.-1£> .. t.t .?-f: ;;l_\ .o ~ {) ~81-: \ ,...'0, 0 4-.q 1.1-0 
~IQ 0 5 ,c; llf . .JO Q.o.ql- ·o d-'iS !"W ·~.-; a.~ !,Sf 
lb I C::. ~.Q)i'..._P' 'f. e. d. 1:).0,8;' 0.300 t'B.D.O hl (.(p l 
1-\o?...S g_,5 Lf,3Lf ;}0.1?S o.~oa \ --:r-e .c;; l_..l r.c;oa 

.· 

~ 

'""-'~·/ M-1:11 A. 
Pump Rate 

mllmin. (& pump New Water 

;;}6;'",".,_ ~ 
$"0 .e. •9 
~lO &<o.fa 
d-.10 ~;88 
~:::J() u~ 

l~£1o'!_ Stability_ Crilera: pH=::!:: 0.1 ORP = :!: 10mV Sp, Cond =:!; 3% DO=.:!; 10% Turb. < 10 tnU 

TS: 5c.t.hA.o~ 1\~ 1~3-:l 
I 

COKl"AINER ANALYTICAl 

SIZEITYPE NO. PRESERVATfVE IIJIEllioD ANALYSIS 

~-SOOw-L - tv. 2> I U...._~ 
'-' 

WEATHER.: 

SHIPPED VIA: 

SHIPPED TO: 

SAMPLER: 

..... ·. 
... .. .. ....... ------ ..... ·- .............. --- ----··-·--- ......... ___ : .. :~ ..... , ............ : __ ............... ~:-~--- .......... ""'"·-------\': ,:; 

http://Hj.ll


weuso: B~w!l-C. 

FIELD SAMPUNG REPORT 
PROJECT NO: U \00()8003b 

MACTEC ENGINEERING AND CONSUL TING.INC. 

3200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA 3014.4 

PHONE: jnO) 421-3400 I fAX: (170) 421-3486 

DEPTH TO PRODUCT: NA. DATE: 

SAMPLE METHOD:__..peLV<M~· ~=.:.l="""-'L'-'=--F~'-='"-'-"F--­
OEPTHTOWATER: "2..~, \) 

~l~foS 

TIME:--=:....{)q..L..:{'--q.!..--_ 

OUP.JREP, OF:. ___ _ GRAB 0) COMPOSITE ( 

TOTAL DEPTH: ~ r ,'36 '3 Cj, ')J; 

PURGE VOlUME: j, IS -=t-" )( 3 ~ 4 ~ -=J-4 
{0.163 x water column height (fl) x 3 (well volumes) for 2• wells] 

1'' ==- o.oY 

CONTAINER ANAlYTICAl 

SIZEII'YPE NO. PRESERVATNE MElltOD ANALYSIS 

. ~-soo.~ IlL# lUI. ..- 'V3' .1...-L- . *"' lhtcJ-t .J clis:J 6l~ ') 
w _, 

GENERAL INFORMATION 

. WEATHER: I~ L1r 01/\. ~- ~Os. 
SHIPPED VIA: K.dtrL 
SHIPPED TO: -~~ 

. SAMPLER: D tttw-~ ~ I oBSERVER: l:.,.; PJL<>.N't,~ 
.J 

'~ . .-_ ..... ~--- --~- ........ , .. , .. ~--· -~ ··..----~-·.······. -- ---·-··-- ····.--•-. ·.·.·.·:·.·.·· ·.·-·.·.·.··.·.•r.•,-;-.. ·. 

i: 

'· '· 

·~ ;. 

i 
!. ,. 
i 
I 
;~ r 
~-

' ~. 
1 
' ! 

' .. ·.'- -~ :. ··. ·.· .·. · .. ·.;·.:: ··.- :~ : 



FIELD SAMPLING REPORT 
PROJECT NO: ________________ __ 

MACTEC ENGINEERING AND CONSULTING. INC. 

3200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA :!0144 

PHONE: {nO)<I21-3400 I FAX: 1770) 421-3486 

. .WELLID: BALY W.l.B... DEPIDTOPRODUCT: NA 0 DATE: '1/UOg 
sAMPLE METHOD: Pe.rtsi~ \ +-~ <:.. TIME: I D 2. 0 
OUPJREP.OF: DEPTHTOWATER: ~11,3 GRAB9(1 COMPOSITE( 

TOTAL DEPTH: J.... 5, pb -::,. f 1-/ t ' '1-

PURGE VOLUME: a . " x. 3 =:.. 1 . 11 

CONTAINER ANALYTICAl 

SlZEilYPE NO. PRESERVAlfVE MEIHOD ANAlYSIS 

sao-.\ t<la-<.S 1. Ak"Mf_ ., ~~-~ LL. 1-k. r ,mw J..di.m:.tvrJ) 
·"\ L ~¢'"" g. ~~ 'QOtll 6~1-~ ODT ~o "1-H:A3 

GENERAL INFORMATION 

SAMPLER: OBSERVER: \V\ 

'· 
' 

.-1 . ~; 

-.: 

-:­

' 

~-



FIELD SAMPLING REPORT 
PROJECT NO: ________ _ 

MACTEC ENGINEERING AND CONSULTING. INC. 

3200 TOWN POINT DRIVE. SUITE tOO KENNESAW GA 30144 

PHONE: (770)421-3400 I FAX·. (770) -'121-3486 

WElllO: .BA 1\1 w 1 c.. DEPTH TO PRODUCT: N A 
SAMPLE METHOD: . ·p e..r/sf-41+1 e p £A- -..p . 

DATE: Cf/t...J/6fl r 1 

TIME:.-L/---'Ij!.-LfJ.: ..... """'s:L.--. 
.. DUPJREP.OF: DEPTHTOWATER: /0, l.i 5: GRAS~Xl COMPOSITE ( 

TOTAL DEPTH: !/ {,. b 'j = 3 ' .I q 
:).~ 

PURGEVOl.UME: j • ~Jk 3 ~ '3 1 'j S '-1, 3 0 · 0 
[0.163 x water column heig t x 3 (well volumes) for 2" wells) Y 

CONTAINER ANAl. YTICAl 

SIZEfTYPE NO. PRESERVATIVE MEntO() ANAlYSIS 

' l. A,... 1..-v- -~ ~ore,\ l).tt:J .... 
1.\..-~ ~ ~9-:}1) -~ 

I!).- s\)l:Jr--t ~ ln.>. ~ \~?1 l L.- Wx -\b<\V. a--tLt3S'c-lN-e.d 

GENERAL INFORMATION 

WEATHER:· ~ ..... .s .... ~"'v 
SHIPPED VIA: F-,...J J=;""' ·-
SHIPPED TO: 7 
SAMPL.ER:D J.lo,..lar-~ !oBSERVER: 

-......... ·-··- -- . -------- ... ---- ---.- --· ----- .. ---,------ ~----

:,. 

. :}: 

f .. 
~. 

;-
~-
I·' 

r 
.l 

/. 
/,': 

··--.-- .. -.- . • _.:..'.:=:·· 



.. FIELD SAMPUNG REPOR1 
;ROJECT NO: f.a.(CP~-8DD3fo· t~?, ~ 

MACTEC ENGINEERING AND CONSUL TIN G. INC. 

3200 TOwN POINT ORNE. SUITE·tOO KENNESAW GA 30144 
. Pi-lONE: (770} 421-3400 I FAX: (770) 421-3486 

8Ar1w~·n .WELL 10: ..:> .0 DEPTH TO PRODUCT:. ___ _ DATE: 

SAMPLE METHOD: . .p e r i sf .A'' + / C p 14.~ TIME: 0 Cj 3() 

DUPJREP.OF: OEPTHTOWATER: //, ~ J GRAB (14 COMPOSITE ( t 

TOTAl.:.OEPnt :2. 5. 'I LJ -==· I Y.73 

PURGEVOLUMe~O.b tl- )( 3 ::= 
[0.163 x water column height (ft) x 3 (well voi1Jmes) 

1.11 rR-. 
I . Dl.f l ·· 

WEATHER: 

SHIPPED VIA: 

SHIPPED TO: 

SAMPLER: 

. -.. ·-· .. _._.--_ .. , .. ,._ . ....,..-,·.-. ·. ··.·- ---·:-:::• .. :-·. . . ... ,; -.· .. ·: .-. ··-:·:::. -· . 

:-· 
.. ~ 

. -- .. ·.·· 

... 
F-. 
F ,. 

L 



-~- . 

' 

FIELD SAMPLING REPORT 
1·-•bCCJeOC;2t·_--l ~tt 6-W 

PROJECT NO: u.- -- ;- -r-··-;:!'f"- . ' . -

MACTEC ENGINEERING AND CONSUL liNG. INC. 
3200 TOWN POINT DRiVE, SUITE 100 KENNESAW GA 30144 

PHONE: (n0)421-340D I FAX: (nO) 421-3486 

Pump Rate -':;, .. F' 
VOL PURGED SPEC. COND- ml/min. (& pump NeW W- · r· 

-t-:~ll-:1:_"1-o---,=,_r..--.. ----F-'~=~ _; (:Pr J..o ("C) ,,..,,.... ORP<-Vl 'URB. (""'' DO(-) "'"": ~\ .... -~.s: f 
T~~ ~·-~ L~ve.J. !0{NcJt:._ 7 -y_ ~1/;i-j 

f----.1.\..L/"G~)~N_..::S'q••' ~:.,f"VV..1J_,.....f!....!:::LL:::::__J-lV'e..~-~~---!::V..,:._!...j,i· bt~· : ·~ d_l/...!::. ~¥--t-----+---::---.-..:..,..+-----+----ril-----,--1··1 ::\;, .. !{ 

~i3 I ~ -;.~ I' :- .. J 
f{; ~-"i' I'A-j_ ,._..J <r~ ..... n \ ..._ _J l~lt q 1:1..3 ~"'1_1 >+d 

-~ 
' 
' .. .. 

·. 

:: 
. '<· - -i 

~.:; 
", {~ 

•' [ 
;;: 

Low Flow StabiUty Critera: pH = ::': 0.1 ORP ::': 10mV Sp. C0nd -.. .! J% -DO= !. 10% i;;;b_ < 10 NTU 

II;;:,~ 
_; 

' ·:'' ·-
.- ,. 

' 
-- :: 

; i· 
f ( ·. 

CONTAINER ANALYTICAl.. 

SIZE/TYPE NO. PRESERVATIVE MElHOD ANALYSIS 

C'\ /1 ~ /\ 
o~ If/, J-' 

.-; 

GENERAL INFORMATION 

WEATHER: r:. 1\ 

· SHIPPED VlA: \U "J . .Y 
SHIPPED TO: \ 
SAMPLER: jOBSERVER: :V _ .. 

--~-·- · .. : 
.. :·:..;r) 

i- -· . -·--.-.--·:.-. -_;.: = .. ·_: 

... · .. ·. o: _jtJJ i ~~~J:·;_-_·.-·;<~,--:.:._ -,_ -:.ik .... ~~,--irl::~~;~;;,·~,--~'"'_._. __ .-.-:_ ':~. ···-···-· ___ ·-·--···--·------ .. , .............. .. . . .. __ .. ... ·.:· . . : ~· :- ;_ ':;: .. : . . 



FIELD SJ\MPLING REPORT 
PROJECT NO: loltlODtV~( ~'("1 ew 

MACTEC ENGINEERING ANO CONSUl_ TING.INC. 

3200 TOWN POINT DRIVE, SUITE 100 KENNESAW GA 30144 

PHONE: {770) 421-3400 I FAX: (770) 421·3486 

WEU ID: B A: IV\ w 3 c.. . DEPTH TO PRODUCT:. __ _ DATE: q '"-Lf/4-_1/ .. . 
'SAMPLEMETHOD: Pe. r a'..$ t~H·r c:. P~c..,._f TIME:--=/;)"-'J.....,3$~,__-
DUPJREP. OF:. ___ _ DEPTH TO WATER: I I. 3 .3 GRAB ~ COMPOSITE ( 

'-14~37:::...33.0'-t TOTAL DEPnt: 

PURGE Vot..UME: L3 2.- x: ~::.: 1-J ~ 
[0.163 x water column heigh (ft) x 3 (well volumes} for 2• weUsJ 

19' . ' f:-t.. 

~;-,. 

f.:. 
lc. 
;: 
I 

; 

! 
; 

~~~~2y~-+~14~~~~~~~~L+~~~~UL~~---V~~u~t ·.; 

CONTAINER 

SIZEITYPE 

~ (iA<~ 
~ ~\?vr-

\\ .. ~~ 

WEATHER: 

SHIPPED VIA: 

SHIPPED TO: 

SAMPLER: l) 

ANALYTICAL 

NO. PRESERVATIVE MElliOD ANALYSIS 

-;). ~~.,..(... t<.e ?I I r...L.- lt-t l-foW .r A.i-ss t- tvw#} 
I V\A-t ~ DDr"' v 
I 

"'~ S(';+'C}O lkG{1, 

GENERAL INFORMA liON 

~&~ /V -rc,.Qf' 
t:ttt~ 

\-\-..,...,~.--.X !OBSERVER: ""~ HI.\.;B~ v 

..... ~---- .. -..... -· •-.-- ..... -.- ... ·-·. •'. . ··- ... : -· ... ~---- -----··· -------- .. , .. ~:. ··-.-. -.- •.• .. ~--

~ 
~ 

'. 
}_ 



-: :_ ; 

· .. • 

''\:.·. 
;~ 

WELL 10: ~~W 4B 

FIELD SAMPLING REPORT 
PROJECT NO: /o(D00€>003~ ("JJC'f3,G:IJ•J 

MA.CTEC ENGINEERING AND CONSUL TING.INC. 

3200 TOWN POINT DRIVE, SUITE .\00 KENNESAW GA 30144 

PHONE: {770)421-3400 1 FAX: (770) 4:11-3486 

DEPTH TO PRODUCT: NA_ 

SAMPlE MEmOD: ~.:w-Lt) C.. (2 U t14f 
DATE: C\ 12.6106 
TIME: (IQS3 

DuP JREP-- OF: DEPTH TO WATER: II . 5 b 
TOTAL OEPnt: Q8',(o ~ 

CONTAINER ANALYTICAL 

SIZEilYPE NO. PRESERVATIVE MEJljOD 

GRAB (X) COMPOSITE ( 

11.1~ 

ANALYSIS 

1.'L q\Q.S;~ c-J.:>I'I..C.. ~d-"1--0 \+LB 
1. L t1lM Avl (;,...<.y JV~rv'" eoBJ ovrr 
~(X) ......t.- qtM. 1'\.-~ J!t61 U-- !+" u~~-'J 
s-~ .... .L ~....m Yl..:>~ \~of l-L -ki-t-~'~:J 

0 "J 

GENERAL INFORMATION 

WEATHER: (' )J. .()Jr Rh r-. ~~>-..IV I\.. --:ro" If 
SHIPPED VIA: QR8J.. u 

. SHIPPED TO: 

SAMPLER; \J\.p~ I (}\.... ~ !oBSERVER: 

. ___ : 

!· 

'· 

__ ,. 

-.-. 

--~ ·.;. :- . 

. ,.··.-t.>/:: 
- . ····~ ··- , ............ -·· .. ---···-····-~- ... -_·:·:::-~~-....... . 



FIELD SAMPUNG REPORT 
PROJECT NO: ________ _ 

MACTEC ENGINEERING AND CONSULTING. INC, 

3200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA 3014<1 

PHONE: (770)421-3400 I FAX: [770} 421-3486 

~ELL ID: 'B A- M w I..) c._ DEPTH TO PRODUCT: "' A­
SAMPLE METHoo: Pe • i ;S "t a:-..1 ±~ c.. Pv...-'P 

tt/z. LJ}O"g' . , DATE: 

TIME:--L-f3:..t_LJ...__,l>::.--

DUP ./REP. OF:'-----"-- DEPTH TO WATER: .. , I I 1-J -3 GRAB \}(1 COMPOSITE ( 

TOTALDEPlH: .J.JS. I 6 4 ;2._,..., l> -::30 I q 1. 

PURGE VOLUME: '· ;2, L(j ___ , X 3 ::z.. 3 . 7 '2._ ~- \ 
1.0.163 x water- column height (ft) x 3 (welt volumes} for :r wells} 

CONTAINER ANALYTICAL 
SIZEITYPE NO. PRESERVATIVE METHOD ANALYSIS 

~bl) ...t. M ltSS ~ "~ \~~1 U-_l\c, C-\t>-h1-\ ~c.l!~l\.CJ) 
\\.. ~ ").. ~ go-~· {.)()"\"~ 
1.\\...~ ~ 

-~ ~-=1-Q \;\-_g'b 

GENERAl INFORMATION 

WEATHER: _"( lA. ... .,.__-y +,I~"-~ --~.s.,t-
SHIPPED VIA: F"JJ. ~ 

, 

SHIPPED TO: 

SAMPLER: l) \\,.., .. ~ I oBSERVER: 

flew Water 
level 

;:­
;~ 

=·: 

. ... . .. ·-· . ··~···· .. ,. .. -~ .... ~.-.• ··:--·:" .-;~ -.~,-- ···-· .·: . ·· .. ·-~-- ........ -.~.··. ·:· .. . ·.•.· .· ·.··-· ~ ·.• -·.·.• .. ·.·. - -- -- -----.- .. - ... , .. -- ... -· . --.-· -·. -·· ·-·- ... •.--. -.... · ··- .. -.-.~ ., ______ -· ·.· . .-:·• . ..... ··. 



F\ELD SAMPLING REPORT 
PROJECT NO:-------~-

MACTEC ~NGINEERING AND CONSUlTING. INC. 

3200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA 30144 

PHONE: 1770)421-3<100 1 FAX: (710) 421·3486 

WELL 10: BA Jl1 w 5 B DEPTH TO PRODUCT: ,tJ/1 
sAMPLE METHOD: P~ r: :d·.c/1 fie Pt&M-1'1 

I 

1/!5/011 
TIME:.-----+\ ~--~.--?-_~__!__-
DATE: 

,. 
p 

OUPJREP. OF: DEPTH TO WATER: J /. "] f GRAB !t'("COMPOSITE ( )" 

CONTAINER 

SIZEfTYPE NO. 

:S"CC...-t~ ~lc.& "2... 

''--~ \ 

WEATHER: /lj., 

TOTAL DEPTH: 1_ 7 t 2._g ::: /5 • s 7 

PURGE VOLUME:: 6.' l.~a.l X 3 ~ I, -g b 
[0.163 x viater column height ( x 3 (well volumes) for 2- wells] 

·1 11 we t1 

ANALYTICAL 

PRESERVATIVE METHOD 

.n.<>(\...C.. lit> 3\ . u.;... \+ct. 
"-t:>~ ~:}<> ~ 

GENERAl INFORMATION 

4-- :5 "--"'- ""v 
SHIPPED VIA: Fr_J t.~ 
SHIPPED TO: 

sAMPLER: 1:n-\G..J c..r- .{ !OBSERVER: ~~ 
0 

ANALYSIS 

··············--- - --·· . ········-··--···-· ··-· ..i 



FIELD SAMPUNG REPORT. 
PROJECTNO: _____ ~---

MACTEC ENGINEERING AND CONSULTING. INC. 

3200 TOWN POINT ORNE. SUITE 100 KENNESAW GA 30144 

PHONE: {770J 421-3400 I FAX: (770) 421-3486 

WELL 10: BAM w 5 ~ DEPTH TO PRODUCT: __ _ DATE: 

SAMPLe MErnoo: Per~ ~-w t~c 'Pt~:kh-p TIME:.__JoO.;L._. q.J.....<o..31-J...L-

OUP .JREp_ OF: DEPTH TO WATER: ,., t 3 ~ 
TOTALDEPTH: . 3f, Lf7 '!:- ~1. IJ-

PURGEVOWME: It I )( 3 !:!. 3 • 3 
[0-163 x water wlumn height (ft) x 3 

I'' 

COIIITAINER ANALYTICAL 

Sll.EilYPE NO. PRESERVATIVE METHOD 

2.- $00N'-'l-- < ~S!\' -· t~ ~( . L-t..--t+c 
·I ·t.-_ -~_k: l-- '8"'2..~ H-c:.J1 

WEATHER: 

SHIPPED VIA: 

SHIPPED TO: 

SAMPLER: l) \\ 

GRAB ()4._ COMPOSITE ( 

M.AI..YSIS 

........ ----- .. -. ---.- ... -----------------------. ------------------- -· --------. -· -- ... -----.... - .... - - ·-· ... . .......... -..... ······--·-· 

: ~ 

:.-

i· 

~ 
[ 

~-

' 

. ·- .. ----- ~-' .. -··:·- ... _ .. _ .. ··---. -- --- -



\ 

FIElD SAMPLING REPORT 
PROJECT NO:--------

MACTEC ENGINEERING AND CONSUL TIN G. JNC. 

3200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA 30144 

PHONE: (770)421-3400 I FAX: (nO) 421-3486 

>.~ELLIO: B A 1\1 w ~ B DEPTH TO PRODUCT:. __ _ 

. SAMPLE METHOD: P~d dA.1+;- c 1\ ....... , 
. D'-'PJREP.OF: DEPTH TO WATER: /1, 2.'6" 

TOTALOEPTH: 2._((,,$]:::;:- IS.S'I 
PURGEVOLUME: D. "2 X 3 : I~ Cf 

DATE: 1ft b/0 ~ 
TIME; /"2._ 1../ Lf 
GRAB ~ COMPOSITE ( 

10.163 x water column height (ft) x 3_(well volumes) for 2~ wells) 

t 'IN tl ::: () ,(J "I .. I 1-FT . 

VOL PURGED SPEC. CONO. 
TIME ~ pH . TEMP rc) (mslcm} ORP (mY} TURB. (NTU) DO (mgll.) 

Initial: /2.51\ ~~~S'i' "fl.. '2.. (J lJ l.t) 'K 'i 'r7et • q ! /3, .5 0. I l.f 
l7.t'JlJ O • .!i· .h.t;3 '-.2.,'2.1 1.0)1~?. !-l!J4.Q ·1g.¥'lf "·'~ 

\t 

;\ 

Pump Rate I l,. "?.~ 
ml/rrun. (& pump New Water 

settrng) Level 

ltrtJ ~~~~ 
2 00 171:771 
1..00 i I .II. 

2DfJ IL7LJ 

._ 

low Row Stability Criteia: pH=.:!: 0.1 ORP = :!: 10mV _ Sp. Cond =:!: 3% DO=:! 10% Turb. < 10 NTU 

COMMENTS: 
I ;. 

, .. ! 

CONTAINER ANALYTICAl 

SIZEnYPE NO. PRESERVATIVE MetHoD ANALYSIS 

u _tk'. 
() 

GENERAL INFORMATION 

WEATHER:· 

SHIPPED VIA: 

SHIPPED TO: 

SAMPLER: ~(M.(f_ !OBSERVER: ~J(t6v~~~ 

······· ·-·········· ····-------.------ ·-----------· ~---.----~---------········ ----------------. ·-----------··· 



FJELD SAMPLING REPORT 
PRoJecT No: 1ol1X>O 8 bl> '3 L 

MACTEC ENGINEERING AND CONSUl liNG. INC. 

3200 TOWN POll-IT DRIVE. SUITE 10D KENNESAW GA 30144 

PHONE: (770)' 421·3400 J FAX: (77D) 421-3486 

· weum: BAm.w (aG OEPnt TO PRODUCT: IN A oATE: ~; q lzeo loB 
TIME: I d-~3 . ; SAMPLE METHOO:.-\<'pvti~~· s.l-'tweJd)==:u.· (....,,."-. -Ff"-'U=.!.YVI.-'--=JP~-­

OEPTH TO WATER:. \ (.L{S 

TOTAL DEPlli: 4~':4;.0;·)!;;,;_· ~L( ,gr; 
GRAB V(l COMPOSITE ( DUpJREPc.c;>F:. ___ _ 

ENTS: 

CONTAINER ANALYTICAL 

SIZEJTYPE NO. PRESERVATNE METHOD ANALYSIS 

2. soc ...... t.. q l!t ~ lil..b..AA 1~3\ . LL. \+.,.,_ - -\o-t.M. ~ J.ik.~~l vJ 
~ 

-
GENERAI...INFORMA TION 

WEATHER: S\Ufi..YI. Vi WOII\_ \l fJnPA fi?O' .f 
SHIPPED VIA: R_o{ifrv.. ·v 

SHIPPED TO: ~et......+-1-r ll...o. 
SAMPLER: v.-vc.v__,.. k..Prt., !oBSERVER: OUnw!Mrd 

_) 

'. v·~· • • ·.··-,•• ~.-•- .... - •·.-·.• • • • --··-··-·-.-,..•• •·.-.·.-,., .. , :-·· .·:.·•·-.• •.-.• •:·,; .... 

(i 
;· .. ,. 

;,. 
I. :-. 

i: 

,. 
' i-. 
t ,. 
1 

.. 
' 

L· 

r 
.. 

file:///Hy2


FIELD SAMPLING REPORT 
PROJECT NO:--------

MACTEC ENGINEERING AND CONSUlTING. INC. 

3200 TOWN POINT DRIVE. SUITE 100 KENNESAWGA 30144 

PHONE: (770)421-3400 I FAX: (170)421-3486 

WELL 10: R 4 M. W/.8 DEPTH TO PROOUCT~---­
SAMPLE METHOD: p e,r ~ .;(t 0--l ± l cz_ 

DATE: 

TIME: 

DUPJREP. OF:~~-- DEPTH TO WATER: ... ,, y (Q I 
"TOTAL DEPTH; ~I. 22. = Is,~- ,. 
PURGE VOLUME: (J • " ;1.. X ~ -:= t I q 

GRAB( )COMPOSffE( 

10.163 x water column height (ft) x 3 (well volumes) for r wells] 

,, ·~t._U.:::: ~ .. l>t.t.«.J 1-t:---r 

VOL PURGED SP£C. COND. 
!TIME ~ pH TEMP (°C) (mslcm) ORP(mV) TUR8. (NTIJ) DO(mg/LI 

!Initial: J S(){) l;,J"i" ·d-._:z. g~ 11)/)J:l.. -/07,, 5}. --:J... O,(jt.j 
l--516 • i,."iO ~3 ~K .1J,IJ4 .... 116.1 ·q .. -st t:Jl-r(, 

··.c .. · 
.( 

Pump Rata I l.._ • C:J 
mllmln. (& pump New Walel' 

setting) le-.ef 

a..btJ <"'- \ I~ 
i1f_j) ~-

~ //). 17. d~ 
'--J(j }"Z.tJD 
-a- I 0 11.. ~ "I 

Low Flow Stabilily_f;ril~ra= pH=:!: 0.1 ORP = ;tJ!Jrr.V Sp_ Cond =.:!: 3% -~()_ .:!: lO% Turb. < 10 NTlJ 

ICOMM'lr::·NNTS: 

'·. 

CONTAINER ANAl. YTICAL 

SlZETrYPE NO. PRESERVATIVE METHOD ANALYSIS 

?-- ~ t:;oo fV\.l- f.;{., H-e. 
·- J 

GENERAL INFORMATION 

WEATHER: ..5 ""'"' .. <>r- _Q.. \ ~-- +e""'"P "V- . )I$ ~F 
SHIPPED VIA: Fe.J.. E~ . 
SHii>PED TO: 

., 
SAMPlER: \) W>W It rf.. !oBSERVER: VL~~ 

•' 
' 

-·-·--·- -- ----· -- -·- .... ~--··- ----- ··-····-··-···~ -~>·_ ... 

I 

b 
L 
i: 
· .. 

;. 



FIELD SAMPLING REPORT 
PROJEtT .NO: f6NM \AJ "*<::.""'"';1.<-fzn,.. le ( crQD8'00~1.P 

MACTEC ENGINEERING ANO CONSUL\!NG.tNC. 

3200 TOWN POJN_T.DRIVE. SUITE 100 KENNESAW GA 30144 

PHONE: i770) 421-340D I FAX: {170)421-3486 

WELllD: ~kJV'"'-1 ~ DEPTH TO PRODUCT; N 1\. PATE: '1( (__q fo-B. 

TIME:._.!.ffi-LL.:::.,;2:...;Jl--_ sAMPLE METHOD: Pe r\.,s+et.l-1·, C ·. p_fA.. ~ . 
D'-'PJREPcOF: OEPTHTOWATE~: \l,'i- ~-- GRAB C)() COMPOSITE ( .. ) · •··· 

TOTAL DEPTH:. 4 (o ,(pt; ~ '?:,4 ,q ~ 

P~GE VOLUMI;.: '· l.f" X 3 .::: 4. 2.. 
L0-163 x water ~olumn height (ft) x 3 {well volumes }for- 2• wens) 

,r e I 'i 

MENTS: 

CONTAINI:R ANALYTJCAL 

SIZEITYI'E NO. PR£SERVATIV£ MEruOD ANALYSIS 

?- -5 t:olhl. l(Q-? I L-L-~ S'dil"-0 Lt.. 
I? ~<GlnA- \lD~l 1.1 JJ.f lfuhl 1 r t.t*'#. 

v J 

GENERAL INFORMATION 

WEATHER: 

SHIPPED VIA: 

SHIPPED TO: 

sAMPLER: OBSERVER: Q. 

_../.·. 



WELLID:~W~S 

FIELD SAMPLING. REPORT 
PROJECT NO: lo fO QD8'-Uf>':6 b 

MACTEC ENGINEERING AND CONSUL TIN G. INC. 

3200 TOWN POINT DRIVE. SUITE lOO KENNESAW GA 30144 

PHONE: (770)421-3400 I FAX: (770) 421-3486 

DEPTH TO PRODUCT: N ~ DATE: O,I'U\ Lt>.?' 

SAMPLE 1'17ETHOD:-t<f£.M~~·~$~W:b~~~· ~(.,~-1);()-,r;::..L<..S:LJII(t..~fd.,::::.__ TIME:. __ t~V-=51)~-

9UPJREP. OF:. ____ _ DEPTH TO WATER: I Q .Q).. GRAB (><} COMPOSITE ( 

TOTAL DEPTH: ~~.4S' l "3,3S 

PURGE VOluME: O.t;;3 't-..3-::: \.to~-
[0.163 x water column height (ft) x 3 volumes) for 2~ wells} 

l" 

CONTAINER ANALYTICAL 

StzErJYPE NO. PRESERVATIVE MElliOD ANALYSIS 

S"oo rvvl.- :;>.. - H,~l Ll'Jte 
(.1 

GENERAL INFORMATION. 

WEATHER:' LA.uvl • ~ '"-·t'VI t-\ 
SHIPPeD VIA: R.tA:Gi J 

SHIPPE'O TO: -a.,.,_, rl11 h 
SAMPLER; 0 J~-o.uJ ~d._ !oBSERVER: (\A..if~IIA'\~ 

. -·- ----~ 

.:. 
;.'.· 

t 



.. :·· 

\ 

\ 

FIELD SAMPUNG REPORT 
PROJECT NO: \p f000 3'{)C)§b 

MACTEC ENGINEERING AND CONSUL liNG. INC. 

3200 T~ POINT ORIVE, SUITE 100 KENNESAW GA 30144 

PHONE: (770)421·3400 I FAX: (770) 421-3486 

WElL 10: Et\MW Be. DEPTH TO PRODUCT: NA oATE: 9 I 2-ct I o-rg 

TIME:. _ _:_( ..!;:7_;::;S:::.::D::::....._ 

GRAB (X! COMPOSITE ( 

SAMPLE METHOD: ?e.r a rt .J ±t ~ p "-~ 
OUPJREPc OF: . DEPTH TO WATER: I d.} 'J 

TOTALOEPlll; 4tJ.t \' ~ ~3/f;;) 
PURGE VOt..UME: ' • 3' X ::3 = 4 . I 

CONlAINER ANALYTICAL 

SIZEJlYPE NO. PRESERVATIVE MElHOD ANALYSIS 

SOCMJ '2.. l\o31 Ll~ 
u 

WEATHER:' 

SHIPPED VIA: 

SHIPPED TO: 

SAMPLER: 

.\ .. ··------ ~--- . . ··------------- ········. ---- --·- .... -----------·--·- --·-······- ··- .. -... --- ---······· ------ ·----·- ... --····-···· .. , ...... - ... ----.- .. - .... -.------- ----. -···.···-·· ... -.---.· ·.··-- ,: ...... -.. ------

r 
r 

F 
i= 
i 

;-· 

~. 

:.-



WELLIO: I?>AivllAJ l 6 

FIELD SAMPUNG REPORT 
PROJECJ NO: (a(00080iJ3f.o(Bfi%,G-ItJ 

MACTEC ENGINEERING AND CONSUL ONG. INC. 

3200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA 30144 

PHONE: [nO) 421-3400 I FAX: (770) 421·346G 

OEPTI-t TO PRODUCT: DATE: 

SAMPLE METHOD: ~ ~ V (!.A!M .. f> 
DEPTH TO WATER: ~. t 3 

TIME:. _____ _ 

OUP _IREP. Of:'------ GRAB ~ COMPOSITE ( 

TOTAL DEPTH: 4}3L\ 
~ .. ~~::: -~·Q' 

PURGEVOWME: 0:13 X.3 ~ J.~~- A_.Jv.,.Hy ~t}v~; ~p:'la+ q :c..tq 
£0.163 Jt water colwnn height (ft) x 3 (well volumes) for 2~ wells I ,, .(.' 

ORP(mV} oo(mgll.) 

CONTAINER ANALYTICAL 

SIZEiriPE NO. f>RE&RVATIVE MElHOO ANALYSIS 

%15'V.rM.,.. ·'2- ,-w..u.... \~~ ., \._..\ ... \f~ (~ >~-·-d,i21!( Dl LC4-J 
0 

GENERAliNFORMATlON 

WEATHER: 

SHIPPED VIA: Kc..t&t-
SHIPPED TO: P.;,~te 
-VM'LER: u r2- 1-J ,.,... I OBSERVER: 

.. .: .. :. ___ - __ . ___ __:.:._·_ ..... 

j: 

j.: 



FIELD SAMPUNG REPORT 
PRoJ~cr No: k>l ooo~lo I '2.-0D g · &vY 

MACTEC ENGINEERING AND CONSULTING. INC. 

3200 TOWH POINT DRIVE. SUI IE 100 KENNESAW GA 30 144 

PHONE: (770)42.1·3400 I FAX:{770) <121·3486 

wa.uD:'efdvVN \C. DEPTH TO PRODUCT: N A 

SAMPLEMETHOD: ~~<; fu..~ . 
DATE: id II , (}!' 

nME: PIZ..~ 

i>UP·./REP. OF: DEPTH TO WATER: ~ • 5 Q 

TOTAL DEPTH: \o1-,3b 
,e;tif~u. ~ ?:8. &'6 
PURGEVOLUMEi (.55 X 0 = 4,9-~ 

GRAB!)(! COMPOSITE ( ) 

{0.163 x wate.- colwnn height (ft) x 3 (well volumes) fo.- r weUsJ 

' I, :: o.o4 ~~ I J'-t -
VOL PURGED SPEC.CO!IIO. 

ITJME 

~ .. TEMP rq (mslcm} ORP(mV)· TURB. (NTUJ · DO(mgll.) 

ltnitial: ~\1\. 
\0;'12,._ L{J_<J 1'1 5Z 3 . .?2 1 oz 2. '2, '{I '2 y ~ 
II\ ~ 2'1 I. s-o ':LSI . ,q &cr '?l.Y/, 7 ,t:;/ 0 (') ''56 
10 • .3/ '::1· l.j.t./1 Ltt~ 3. _l.f_j 2/2. 0 o,t....to 
I f1 • L-t I ... , 5 L-L'tq VI .13 ),SI 1. 7 Q _0 0. 3 '--( 
th' -tm- t ~f'4rN1JT~ <; f.k.n~- . (t11111. IJ.ID 

I 

Pump Rate 
ml/min.(& pump 

selling) 

( _l 

s-oa ,., ',4, io 

5 ot>M '~"':f\ 
90tnl ·~;,.. 
!)QO,.,I 

""'"' 

low Aow Stability Critera: pH , :!: 0.1 ORP "' ~ 10mV Sp. Cond =! J'7o 00 =:! tO"/e TUfb. < 10 N1U 

··~' 
'I :s:r.. \() Q 7 E I 6 o S"ct I 
l.n ru tAk LlY YY ~ ci 

.. ~1:. llA ~~ I Q. ')() 

W U:iN- lt.rt-(. WtJ.;tvt I 0 o ';)'\ 3 I 

COUTAINffi ANALYTICAL 

S1ZE'ItiPE NO. PflESERVAllVE METHOD ANALYSIS 

. ~t):> VIIU '2 ·~ llP3l LL~ { -h.b.A. ~·ru·2ti)\J/Pd J 
v 

GENERAL INFORMATION 

WEATHER: 

SHIPPED VIA: f-C.dGx. 
SHIPPED TO:: l fl..6tk:k _,.U ..t 
~ '~MPI..ER: ~J2.. IJV... loBSERVER: 

New Wateo' 
a.-e. 

~ 
·'l <;?. 5~ 
1vt,s& 
!2~ ·sc,. 

.. . ... -·-·· ---. ·- ··--- -- ... -- . . . ... --- .. --- --- ._- -~- ~--- ~~-. ~~ .. -... :, __ -___ : __________ .-:-____ :_ __ .,. ---- . ,. 



FIELD SAMPUNG REPORT 
PRoJEcT No!...e l ooo 8"0D3~ I z...oo S, G W 

MACTEC ENGINEERING ANO CONSUl riNG. INC. 

3200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA 3()144 

PHONE: (770}421-3400 I FAx: (770J421-3466 

WEt.LIO: ·¥.Jk l'fUrJ ac DEPTH TO PRODUCT; N\1\ DATE: 11-//--DQ 

SAM~LE tAETHOD: au;.._~(.. ~ 
. ~ 24 

DUPJREP.OF: - DEPTHTOWATER:~I..._I_• --~ 

TOTALDEPTH: '4lo,(ptt 
Gl\-f~u..:;. 

PURGE VOLUME: l..,.,.'i,.,..!."'"''-~,...,_,....._ -;gn ·::, 

TIME: \1.: 2 5 Sk 7-

GRAB JX,» COMPOSITE ( ) 

wJJ N.~ +-Gd- ~Jv.. t~ve l.s JA .\.u jbi"\5 
;" s~~P~ --roL,-..., Y SJt.tjfJ d:q~.J&.\!rt.t\ 

[0.163 x water column height {ft) x 3 (weU volumes) fOt" 2- wells! 

CONTAINER ANALYTICAL 

SJZErrYPE NO. PRESERvATIVE MEllfOD ANALYSIS 

.f?OOrvtl,. -:2-- no/1. e \\a::,\. .\.....\:..-. \t q ~ l-h>\-a.,\ -.~ vU SS' Dl ved) 
v 

GENERAL INFORMATION . 

WEATHER: 

. SHIPPED VIA: .·-RJ~IL 

SHIPPED 1"6: P;tU-1-., J l.t 
<::b,Mplffi; ~~J~ !oBSERVER: . 

:-·· 

~~~ 
r·: 
j". 
( .. 
I· 
~-. 

:-·· 

;._: 
;·:. 

~ ·._ 

file:///z--Ho


\ 

WELLID: ~~ 3 & 

FIELD SAMPUNG REPORT 
PROJECT NO: U l\.)00 J lf» 3 b /'UX'.>"f, 6-lt\J 

MACTEC ENGINEERING ANO CONSUlTING. INC. 

3200 TOWN POINT ORNE. SUITE 100 KENNESAW GA 30144 

PHONE: (770) 421-340() I FAX: (770) 421-3466 

DEP»i TO PRODUCT:. ___ _ DATE: 

SAMPLE I'IJETHOD:---1~~=.::-~· ==..:.-_G.------Jf!V--p<..::....:....VV1-£-4---- TIME: 

--OUP JREP. OF:·-~--- 0EPTH TO WATER: I~."'~ GRAB tX! COMPOSITE { ) 

TOTAL DI:PTH:. __ ').--=S:....:....~ li....:.....L\-_.:_ 

volumes) for 2• wells) 

ORP (mV} · TURD .. (NTUJ DO (mgll..) 

CONl'AINER ANALYTICAl. 

S1ZEilYPE NO. PRESERVATIVE METHOD ANALYSIS 

~ 'X' ~- \L- ~ . (9,.,. ....._.., 
. Me...-thuol BOBIA 

U' ·-w.r. 

\ 

GENERAL INFORMATION 

WEATHER.:· \OD{o -~ (.,.C .J-e/1.. - ~.al.we.~ ... 
SHIPPED VIA: QJb< 
sHIPPED TO: Pk ~;;< 

. <:4MJ>lER: ~f,ltA I oBsERVER: 

·\ ""\ ·. 

-/\ --------- . ~---- ............... __ _: ______________ -------------- ........................ -........ -- ........ -...... -------- ..... --- .............. -........ • ... ·_.·. 
.·.- ____ :.. -.-.--·- _· ......... - . 

:·~:· 

·~·· 

L: 
;-:· 

, .. 

t: 



-~-·. -·. ·-~,~.;..:.:...::.~~·~···-:-::---~--.~·-.:.:..:...::.:.:..::;..• ..... ~ ..... ~ ....... ol ••• oo.-••._. ...:::o~~·•h'A• ___ ........ ...,• .• ~·".'-..0•·'"·• •o•·-....:---··0,.""' .. "·"""" 0 ..-•·-• 0'"•~--~..--· ••• 0" 

;.·. 

.WELLIO: f3f\ IV\ \A) lfc. 

FIELD SAMPUNG REPORT 
PRoJECT No: lo I~ "il Do"3 b /1-tf:::;"8,..~-t 

MACTEC ENGINEERING AND CONSUL TING.INC. 

J200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA 30144 

PHONE: (7iO) 421-3400 I FAX: (nO) 421.-3466 

DEPllJ TO PRODUCT:___:.N.o.:..Jl __ DATE: 

l)p__.fS~ 10 ftlMA. SAMPLE METI:IOD:-¥~"""-_:;...:..---+r:.....:.~--J.--'---- TIME: ll :(J 8 
. ·BREP.OF:._ .. --- DEPllJTOWATER: 11·4° 

TOTALDEPTH: 4cQ,lf0 

PURGE VOLUME: \' "}...... x3 ~ ~ • b 

GRAB 9(f COMPOSITE { ) 

[0.163 x water colu'!tn ;~ii (~ x 3 (well volumes) for 2" wells} 
. b, 04- "-4. f--4-

VOLPURGEO . SPEC.CONO. 

illME pH TEMP rq (rASicm) ORP(mV) TURB. {NTU) DO(mg/L) 

ltnitiaJ: I I !Q j ··~ .'1~ 2{) ~ s- I Vt:.l .;;.1J7,Lf -~ .'-l 'G -6·.1JS 
~~~I~ I 6{) 2 r), 7'7 I 12. '1 -\17 \ 19 D 11 
n·. 18 2 !•bl '2o al I 11 fi> \YD 6, '2.1 o, <S 
1\-1.3 } 6.&1 20. ~0 \.119 -IY I 0 .1'1 0,2.1 
II' /. e y b,61. Jo 9 l_ \3D - 1'11. o.IS o,"l.D 

·n ~ 

VufttfN t-IerS s )r,.~ ~~ s C?j.Nli'J~ II· riQ 'tJ ~ ·~ (f)\.,.,~ ·c. .\e ') 
'-...... __./ 

., . 
... 

P~~mpRate 

mllmln.. (& pump Hew·Waler 
setliag). levd 

6"oo'"~t3z'~ 
iS'oo "'l/~o.,'l\ \1~( ,, 'I \1,'-\b 

II It ,2. '-1{, .. " 12. <~-6 

_!_~ Fiow Stability Crilera; pH=~ 0.1 . ORf>_ = ;!: 10mV Sp. Cond .: ! 3% 00 = :t: 10% Turb. < 10 NTU 

11.:>: 'lSI- 10 • l'\ 7 E· IDO 5ct I 
\.A~ IQ 4Y'30 nu. P s~ft.W!C Vlere.. 1'2-0 0 5c{ M {} /_€; 

. ""~ ~ \ V): /{p2f> -t\~. 
St\.hLP \.t 1\P"L,(, -:; 2.:_-. __:.. Ll2. 11~0 

CONTAINER ANAl.YTlCAl.. 

SIZE/tYPE NO. PRESERVATIVE MEIHOD ANALYSIS 

1-AA.~-~- \t... t-J,J.. tgo 'r5ih ;·~ 
.<J 

.·. 

GENERAl INFORMA llON 

WEATHER:· t\Jb "'1 0 (.,U~ u~ (0-\11\ ~!]pck_~ 
SHIPPED VIA: tyfAS 
SHIPPED TO: P,A-C-8 .. 

<:JWPLER: .JtA-\ W4'L )OBsERVER; 

.. --- -........ ~ --- ·-- ------. ---- -. . -·----~-- ... :. ~ ..:.~-~----- . ___ .. -. 

!· 
~ .· 

·, 
'· r 
L 

;: 

::. 

Ybr' 11.' 



.. _ ..... 
FIELD SAMPLING REPORT 

PROJECT NO: ~(~OO~C0~ bf~,G----ti\J 

IAACTEC ENGINEERING AND CONSULTING. INC. 

3200 TOWN POINT DRIVE. SUITE 100 KENNESAW GA 30144 

PHONE: (n0)421-3400 I FAX: (n0)421-3486 

WELliD: SJ\Wl\Al t; t: OEPlli TO PRODUCT:. __ _ 

SAMPLE METHOD: ~~~G-~ 

DATE: 

TIME: 

\t\ l t.t-oR 
Jl; 51-( 5t>t4 

OUPJREP; OF: ---- DEPTH TO WATER: 12 • l-/) 
TOTAL DEPTH: 3 8 • lf "=I-

PURGE VOLUME: \. 0'-1 X 3 ;::: ).\1 ... 

GRAB ()Q COMPOSITE ( ) 

[0.163 x wale.- column height 7~x 3 (weU volumes) for r wellsJ 

Q. o~ e:>tu '-f* · · 

VOL PURGED SPEC.CONO. 

TIME_ 

~ 
pH T.EMP rq (mslc:m) ORP(mV) TURB. (NTU) DO(mg/4 

·~tial: f>,?'fj '2 l 'I-f_ I _Q\8'1~ . -~-~ Jg,Lt s:.o 
rl-S~ ' b-~Li 10,1 s- D.~h'7 lW.'"t n./ 0 .Jb 
11 0'1 t 6 tl_(, 2o.'1'7.... 0 ~{,""] ·\6-,. 7,5'1 6. 't l.. 
p .. £)..., "?:, t,.<ls 20,(;"f o. a&~ ·tTl 2 ~2. 0 IS 

l:J.:_ij1:- (. I 4 LT1 Yl:-Q .kr S l<)-/T,Lit St::'!~lllh. 
I 

Pum{IR:>Ie 
ml/min. (& pump 

setting) 

C.Dt:l" Y..J. :!>-:!> 
6ot>"/:..· ... 

,. 't 
'\ t I 

low Aow Stability Crit.,.-a: pH ~ 0.1 ORP = :!: 10mV Sp. Cond = :!:~ _!)_Q . :!: ,OOY. Tufb. < 1_G_ NlU 

~~~= 'tS ~ IO Q7E10C5Cfl 
l.A~A~ \P ~'-1-'b D 
vL\ 1-e..-- l,vr..{· ~ (_Q ~ {14-Q 

<t.n ""'4>\.Q. ~ n: 12 

CONTAINER ANALYTICAl 

51ZEIJYPE NO. PRESERVATIVE MEJHOD ANAJ.YSIS 

\ l..- "\'\.Qs s l NA- ~t>'StA- . -\T~ 

GENERAL INFORM~ nON 

WEATHER:· lU'O .>-z. UO!.W{ U<k-. --- n.tUtt P-~[kP{ 
SHIPPED VIA: K-Q(. tx. 1/ 

SHJPf'£0 TO: _Pt\e-E. 
'Mf'LER:,)(\'\.J M.JL b_sERVER: 

I 

New Wale< 
leveT 

l2 ,)\ 
_11.__._11 
11. 5' I 

;,.; 

L·. 
!· 

!" 

.51 t"' 
t 

1: 

. -
· ... : -··· .... -~ ... :..-. : ... .--



f. 

Revised Groundwater Investigation Report Operable Unit 2 
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APPENDIX D 

DATA VALIDATION 

The groundwater sample laboratory analytical data packages consisted of seven sample delivery groups 

(SDGs). Each SDG was evaluated to detem1ine compliance with the Quality Assurance/Quality Control 

(QA/QC) protocols established in the Groundwater Investigation Work Plan (Work Plan) (MACTEC, 

2009) listed below: 

• Sample receipt (chain of custody) and report completeness 
• Holding times 
• Field blanks, equipment blanks, and laboratory method blanks 
• Field duplicates 
• Surrogate recoveries (organics only) . 
• Matrix spike/matrix spike duplicates (MS/MSDs) 
• Relationship between total and dissolved fractions (mercury only) 

The laboratory met the reporting limit for the constituents of concern (COCs) as specified in the Work 

Plan. The COCs include mercury; hexachlorobenzene (HCB); and 2,2- and 2,4- isomers of dichloro­

diphenyldichloroethane (DOD), dichlorodiphenyldichloroethylene (DOE), and dichlorodiphenyl­

trichloroethane (DDT), collectively referred to as DDTR. Data from the seven SDGs are useable with the 

qualifications discussed below. 

EVALUATION OF SDGS ANALYZED FOR HCB AND DDTR 

SDG 4011410 consisted of five samples, including one equipment blank and one field duplicate, which 

were analyzed by Pace Analytical Services, Inc. in Green Bay, Wisconsin, by U.S. Environmental 

Protection Agency (USEPA) Method 8081 for HCB. The samples were received by the laboratory in 

good condition, and anomalies were not reported on the chain of custody. The samples were analyzed 

within the applicable holding time. The equipment blank and laboratory method blank were free of 

contamination. Samples BAMW4Clll208 and BAMWDUP01111208 were collected as field duplicates. 

HCB was not detected in either field duplicate, so precision could not be calculated. Surrogate recoveries 

for the HCB analysis were within laboratory recovery acceptance ranges. Volume was insufficient to 

prepare an MS/MSD sample for this SDG. The data from SDG 4011410 are useable without 

qualification. 
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SDG 409490 consisted of four samples, including one field blank and one field duplicate, which were 

analyzed by Pace Analytical Services, Inc. in Green Bay, Wisconsin, by USEPA Method 8081 for HCB, 

DDD, DDE, and DDT. The samples were received by the laboratory in good condition, and anomalies 

were not reported on the chain of custody. The samples were analyzed within the applicable holding 

time. The field blank was free of contamination. The laboratory method blank had a detection of HCB of 

0.00211 micrograms per liter (J.lg/L); however, the environmental samples were non-detect for HCB, and 

qualification was not necessary. Samples BAMW2C092308 and BAMWDUP01092308 were collected as 

field duplicates. HCB was not detected in either field duplicate, so precision could not be calculated. 

Surrogate recoveries for the analyses were within laboratory recovery acceptance ranges. The MS/MSD 

was perfom1ed on a sample from another SDG. The data from SDG 409490 are useable without 

qualification. 

SDG 409500 consisted of three samples, including a field blank, that were analyzed by Pace Analytical 

Services, lnc. in Green Bay, Wisconsin, by USEPA Method 8081 for HCB,' DOD, ODE, and DDT. The 

samples were received by the laboratory in good condition, and anomalies were not reported on the chain 

of custody. The samples were analyzed within the applicable holding time. The field blank was free of 

contamination. The laboratory method blank had a detection of HCB of 0.00211 J.lg/L. Environmental 

sample BAMW4C092408 was flagged "JB" as estimated with possible blank contamination. The other 

samples were non-detect for HCB and did not require qualification. Surrogate recoveries for the analyses 

were within laboratory recovery acceptance ranges. The MS/MSD was perfom1ed on sample 

BAMW4C092408, and recoveries were within laboratory limits. The data from SDG 409500 are useable 

with the qualifications discussed above. 

SDG 409501 consisted of five samples, including a field blank and equipment blank, which were 

analyzed by Pace Analytical Services, Inc. in Green Bay, Wisconsin, by USEPA Method 8081 for HCB, 

DOD, DDE, and DDT. The samples were received by the laboratory in good condition, and anomalies 

were not reported on the chain of custody. The samples were analyzed within the applicable holding 

time. The field blank and equipment blank were free of contamination. The laboratory method blank had 

a detection of HCB of 0.00211 J.lg/L. All samples with detections of HCB were flagged "JB" as estimated 

with possible blank contamination. Surrogate recoveries for the analyses were within laboratory recovery 

acceptance ranges. The MS/MSD was perfom1ed on a sample from another SDG. The data from 

SDG 409501 are useable with the qualifications discussed above. 
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SDG 409570 consisted of two samples, including a field blank, that were analyzed by Pace Analytical 

Services, Inc. in Green Bay, Wisconsin, by USEPA Method 8081 for HCB, DDD, DDE, and DDT. The 

samples were received by the laboratory in good condition, and anomalies were not reported on the chain 

of custody. The samples were analyzed within the applicable holding time. The field blank was free of 

contamination. The laboratory method blank had a detection of HCB of 0.0021 J J.lg/L. Environmental 

sample BAMW5C092608 was flagged "JB" as estimated with possible blank contamination. The other 

sample was non-detect for HCB and did not require qualification. Surrogate recoveries for the analyses 

were within laboratory recovery acceptance ranges. The MS/MSD was performed on a sample from 

another SDG. The data from SDG 409570 are useable with the qualifications discussed above. 

EVALUATION OF SDGS ANALYZED FOR MERCURY 

SDG 2950_1-50 consisted of 25 samples, including 2 field duplicate pairs, one equipment blank, and 6 

field blanks. SDG 2950 _1-50 was analyzed via Battelle Marine Sciences Laboratory in Sequim, W A 

Washington, for filtered and unfiltered mercury by USEPA Method 1631. The samples were received by 

the laboratory in good condition, and anomalies were not reported on the chain of custody. The samples 

were analyzed within the applicable holding time. Field blanks were free of contamination as were the 

laboratory method blanks. The equipment blank had a filtered mercury result of 0.000554 ~tg!L and 

unfiltered mercury result of0.00814 J.lg/L The samples with mercury results (dissolved or total) greater 

than the detection limit were flagged "JB" for estimated with possible blank contamination. MS/MSDs 

were perfonned on seven samples from this SDG and recoveries were within laboratory method limits. 

Two field duplicate pairs were collected: BAMW7C092908 is a duplicate of BAMWDUP02092908, and 

BAM2C092308 is a duplicate of BAMWDUPO I 092308. The relative percent differences (RPD) between 

the duplicates were less than 20 percent except for the total mercury for 

BAMW7C092908/BAMWDUP02092908, which was 141 percent. A "J" tlag would be applied to these 

two samples; however, they are already flagged "JB," which is higher than "J" in the evaluation 

hierarchy. The filtered mercury results were less than 110 percent of the corresponding unfiltered 

mercury results. The data from SDG2950 _I-50 are useable with the qualifications discussed above. 

SDG 2950_51-62 consisted of 6 samples, including one field duplicate pair, one equipment blank, and 

one field blank. SDG 2950 _ 51-62 was analyzed by Battelle Marine Sciences Laboratory in Sequim, 

Washington, for filtered and unfiltered mercury via USEPA Method 1631. The samples were received by 

the laboratory in good condition, and anomalies were not reported on the chain of custody. The samples 

were analyzed within the applicable holding time. The field blank and laboratory method blanks were 
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free of contamination. The equipment blank had a filtered mercury result of 0.000286 JQ f.lg/L and an 

unfiltered mercury result of 0.000168 JQ f.lg/L. Samples with total or dissolved mercury results above the 

detection limit were flagged "JB" for estimated with possible blank contamination. An MS/MSD was 

perfonned on sample BAMW2C 111108, and the recoveries were within laboratory method limits. The 

field duplicate pair (BAMW2C11108 and BAMWDUP01111108) had RPDs within 20 percent. The 

filtered mercury results were less than 110 percent of the corresponding unfiltered mercury results. The 

data from SDG2950 _51-620 are useable with the qualifications discussed above. 
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