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Introduction 

A Five-Year Review addendum is generally completed for remedies where the protectiveness 
determination is deferred until further information is obtained. When deferring protectiveness in the 
Five-Year Review report, the U.S. Environmental Protection Agency typically provides a timeframe for 
when the information will be obtained and a protectiveness statement can be made. This document 
describes progress since the June 30, 2011, Second Five-Year Review Report and provides a 

protectiveness determination for the remedy for the Ralston Site (Site). 

The Second Five-Year Review Report for the Site, in Cedar Rapids, Iowa, was signed by Cecilia Tapia, 
Superfund Division Director on June 30, 2011. The protectiveness statement from the Report was as 
follows: 

• 	 A protectiveness determination for the remedy at the Ralston site cannot be made until further 
information is obtained. Further information will be obtained by conducting a vapor intrusion study 
and collecting and evaluating sediment and surface water data from Dry Run Creek. It is expected 
that this evaluation will take approximately two years to complete, at which time a 
protectiveness determination may be made. 

This Five-Year Review addendum addresses the protectiveness statement for the entire site. 

Progress Since the Second Five-Year Review Completion Date 

The issues and recommendations from the June 2011 Five-Year Review Report: 

IssueIssue 

1. It is not clearly 
demonstrated that 
the extent of 
contamination has 
been defined to the 

east of MW-3B or 

MW-9B in the 
Devonian aquifer. 

2. The vapor 

intrusion exposure 

pathway has not 

been evaluated at 

the Ralston site. 
3. The sediments 
and surface water 
of Dry Run Creek 
have not been 
sampled since 
prior to the ROD. 

RecommendationsRecommendations andand 

Follow-upFollow-up ActionsActions 


Take actions, possibly 
including installation of 

monitoring wells, to define 

the extent of groundwater 

contamination to the east in 

the Devonian aquifer. 

Evaluate potential for vapor 
intrusion utilizing multiple 
lines of evidence. 

Sample sediments and 
surface water of Dry Run 
Creek and amend O&M Plan 
to include periodic sampling. 

Affects Protectiveness
PartyParty MilestoneMilestone (Y/N)

ResponsibleResponsible DateDate 

Rockwell 


Collins/ 

IDNR 


Rockwell 

Collins/ 

IDNR 


Rockwell 

Collins/ 

IDNR 


Current Future 
6/30/2013 N Y 

6/30/2013 * * 

6/30/2012 * * 



Recommendations and Party Milestone Affects Protectiveness
Issue 

Follow-up Actions Responsible Date (Y/N) 
4. Listing on the Implement Uniform Rockwell 6/30/2012 N Y 
state Registry of Environmental Covenant on Collins/ 
Hazardous Waste the site property. IDNR/EPA 

or Hazardous 
Substance 
Disposal Sites is 
not as enforceable 
as an 
environmental 
covenant. 

*Protectiveness determination deferred. 

Actions Taken to Resolve Issues 

Issue 1 

Two monitoring wells, MW-10B and MW-11B, were installed at the Site between May14 and 21, 2013. 

The purpose of the installation of MW-10B and MW-11B was to create groundwater monitoring and 
sampling points to delineate the extent of groundwater impacts in the Devonian aquifer east of MW-3B and 
southeast of MW-9, respectively. Monitoring well MW-10B was also located to delineate groundwater 
impacts in the Devonian aquifer between the Site and the Thurness residence, which would provide 
information necessary for a vapor intrusion evaluation. (Issue 2) The location of these monitoring wells is 
shown in Figure 1, attached. 

These new monitoring wells, as well as others associated with the Site, were gauged to determine the 
direction of groundwater flow. It was determined that groundwater flow in the Devonian aquifer was to the 
east and southeast, as depicted in Figure 2. MW-10B and MW-11B, as well as the other monitoring wells 
that comprise the monitoring network for the Site, were sampled for volatile organic compounds (VOCs). 

As summarized in Table 1, VOCs were not detected in MW-10B or MW-11B above a detection limit. The 
extent of groundwater contamination has been defined to the east of MW-3B or MW-9B in the Devonian 

aquifer. 

Issue 2 

In a letter report (attached) dated, February 14, 2012, submitted to the EPA by MWH, on behalf of 

Rockwell Collins, Inc., the vapor intrusion pathway was evaluated using a multiple-lines-of-evidence 

approach. However, at that time, the extent of groundwater contamination to the east and southeast in 
Devonian aquifer was not fully defined. Now that the extent of that groundwater contamination is known, 
and it has been demonstrated that it does not extend toward buildings in those areas, the conclusions 
reached in the February 2012 report are acceptable. It can be concluded that outside of the property owned 

by Rockwell Collins, where future development will not be permitted by the owner, vapor intrusion is 
unlikely to occur and result in indoor air exceeding a target cancer risk of IxlO"6 or a noncancer health 

index greater than one. 



Issue 3 

Sediment and surface water samples were collected from Dry Run Creek on June 13, 2013. Sampling and 

analysis of sediment and surface water samples provides information pertaining to the effectiveness of the 
capping of the disposal area and the stabilization of the bank of Dry Run Creek. Six surface water samples 
were collected and analyzed for VOCs and metals. VOCs were not detected in any of the surface water 
samples. Figure 3 shows the surface water sampling locations and the concentration of metals that were 
detected in the samples. The levels of metals detected in surface water samples were below both chronic 

and acute ambient water quality criteria for biota and therefore, would not be expected to pose an 
unacceptable ecological risk. 

Sediment samples were collected from four locations in Dry Run Creek and analyzed for VOCs and metals. 
VOCs were not detected in any of the sediment samples. Figure 4 shows the sediment sampling locations 
and the metals concentrations that were detected in the samples. The concentrations of the metals that were 
detected in sediment were compared to MacDonald sediment screening probable effect concentration 
values and did not exceed these values. Therefore, these metals would not be expected to pose an 
unacceptable ecological risk. 

Issue 4 

The property owner, Rockwell Collins, has indicated that they will not implement an environmental 
covenant at this time. Rockwell's on-going ownership of the Site allows them to control access and limit 
construction that might result in exposure. They have stated that nothing will be built on the Site. The Site 
continues to be listed on the state Registry of Hazardous Waste or Hazardous Substance Disposal Sites. The 
Iowa Chapter 53 Protected Groundwater Use designation within one mile of the Site continues to be in 
place. 

Issues and Recommendations 

No new issues or recommendations have been identified since completion of the Second Five-Year Review. 
Issues 1, 2 and 3 have been fully resolved. The EPA continues to support Recommendation 4
Implementation of a Uniform Environmental Covenant on the site property. A Uniform Environmental 

Covenant would provide a more permanent and enforceable means of imposing limitations on future use of 
the property than the current listing on the state registry. Implementing a Uniform Environmental Covenant 
would ensure long-term protectiveness. 

Protectiveness Statement 

Based on new information since the Second Five-Year Review completion date, the sitewide protectiveness 
statement for the Ralston site is being revised as follows: 

The remedy at the Ralston site is protective of human health and the environment in the short-term. In order 
to be protective in the long-term, the EPA will continue to pursue implementation of a Uniform 
Environmental Covenant on the Rockwell property. 



Next Five-Year Review 

The next five-year review will be completed by June 30, 2016, five years after the signature of the last five-
year review report. 

JLlAi-' Date: f5 " 
Cecilia TapraTDirector 
Superfund Division 
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BUILDING A BETTER WORLD 
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February 14, 2012 

SUPERFUND DIVISION 

Ms. Diana Engeman, Remedial Project Manager 

Iowa/Nebraska Remedial Branch 

Superfund Division 

U.S. Environmental Protection Agency 
901 North 5th Street 
Kansas City, KS 66101 MWH #1010763.0101 

RE: 	 Second Five-Year Review 

Former Ralston Disposal Site 

Cedar Rapids, Iowa 

EPA ID No. IAD980632491 


Dear Ms. Engeman: 

MWH, on behalf of our client, Rockwell Collins, Inc. (Rockwell Collins), has prepared this letter 
to provide a response to the action items outlined in the Second Five-Year Review of the former 
Ralston Disposal (Ralston) Site, in Cedar Rapids, Iowa (Site), dated June 2011 (5-Year 
Review), prepared by the United States Environmental Protection Agency (USEPA). In the 
5-Year review, the USEPA identified two issues requiring follow-up actions that prohibited 
USEPA from making a protectiveness determination for the remedy at the Site. Two additional 
issues were also identified in the 5-Year Review that did not affect the protectiveness 
determination of the Site remedy; however, the USEPA recommended additional actions be 
taken. MWH has noted the Iowa Department of Natural Resources (IDNR) does not uniformly 
share the concerns regarding the issues USEPA raised. Responses to'the issues identified are 
provided in the order, as presented in Table 3 of the 5-Year Review: 

1) 	 It is not clearly demonstrated that the extent of contamination hasbeen defined to the east 
of MW-3B or MW-9B in the Devonian aquifer. 

The 5-Year Review states this issue does not affect the current protectiveness of the remedy in 
place. Sections 6.4 and 7.4 of the 5-Year Review have focused on a concern with a change in 
the apparent groundwater flow direction in the B-series wells monitoring the Devonian bedrock 
aquifer. It was noted the apparent groundwater flow direction in the Devonian bedrock aquifer 
has been depicted to be in a more eastern or northeastern direction in the past five years, in 
comparison to a more southeastern direction as depicted previously. The basis of the comment 
is groundwater flow directions depicted on groundwater flow direction maps submitted in the 
Remedial Investigation (Rl) Report, and in Annual Remedial Action Activity Reports submitted 
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for years 2006 through 2010. The interpreted groundwater flow directions are depicted based 
on the piezometric surface depicted in these figures, and not based on actual groundwater flow 
direction calculations. 

To evaluate the variation, the groundwater flow direction in the B-series wells monitoring the 
Devonian bedrock aquifer during the Rl and subsequent groundwater gauging events, was 
compiled. A summary of the gauging data from the B-series monitoring wells is presented in 
Table 1. Table 1 also includes monitoring well gauging and groundwater elevation data 
collected in 2011, as part of the planned annual site monitoring activities. The locations of the 
B-series monitoring wells and other features in the vicinity of the Site are presented in Figure 1. 
Historical groundwater flow directions were evaluated in monitoring wells MW-1B, MW-3B, and 
MW-9B; and monitoring wells MW-2B, MW-4B, and MW-9B using gauging data collected since 
September 1994, following the installation of MW-9B. These two data sets were selected as 
groundwater between them passes through the Site, as depicted in Figure 1. 

Rather than using a typical three point solution (i.e., Fleath, 1982) to calculate groundwater flow 
direction (or azimuth) and hydraulic gradient, a method utilizing vector geometry (Wineland, 
T. R., K. A. Armstrong, and R. J. Kroneman, 2008) was utilized. For each well set, vector 
attitudes from one monitoring well to each of two monitoring wells were determined based on 
the relative location of the wells to each other ("x" and "y" for location) and the respective 
groundwater elevations ("z"). Cross-product vectors, basically the pole of the piezometric 
surface of the three wells evaluated, were calculated and converted to a groundwater flow 
azimuth. This method allows for easy calculation of groundwater flow azimuth in an excel 
spreadsheet, as presented in Attachment A. 

The groundwater flow azimuth calculations were graphed to show the changes in groundwater 
flow direction and hydraulic gradient as a function of time. Graphs depicting the calculated 
groundwater flow azimuth for monitoring wells MW-1B, MW-3B and MW-9B, and MW-2B, 
MW-4B, and MW-9B, respectively are included in Attachment A. As depicted in Graph A-1, the 
groundwater flow azimuth was calculated to approximately 82 degrees, +1 degree, or easterly 
direction over the past five years. This azimuth range mirrors the azimuth range calculated for 
these monitoring wells using data collected from 1994 through 1996, which was included in the 
Rl. Variation in groundwater flow azimuth of 75 degrees (October 2001 and October 2004) to 
95 degrees (October 2002, April 2004, and October 2005) was noted in several of the gauging 
events completed between 2001 and 2005. The cause of the variability during this period is not 
clearly evident, but generally coincides with a period when groundwater elevations were 
generally lower than the past five years. 

As depicted in Graph A-2, the groundwater flow azimuth for monitoring well gauging data 
collected from MW-2B, MW-4B, and MW-9B varied from 119 degrees (southeast) to 
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262 degrees (west) during the gauging record. Beginning in 2005, the groundwater flow 
azimuth calculated for these three monitoring wells has been consistently to the south and 
southeast, but within the azimuth range calculated with the data collected during the Rl. 

Based on these calculations, a significant shift in groundwater azimuth is not evident at the Site 
based on the groundwater gauging data, and installation of additional groundwater monitoring 
points to assess the Devonian bedrock aquifer is not proposed. The extent of groundwater 
impacts of trichloroethene (TCE) and cis-1,2-dichloroethene (cis-1,2-DCE) east of MW-3B has 
been delineated in the Devonian bedrock aquifer during the advancement of monitoring well 
MW-7D, where analysis of groundwater collected through packer sampling was completed at a 
depth of approximately 63 to 68 feet below ground surface (bgs), as presented in Table 5-3 of 
the Rl. 

Groundwater impacts in the Devonian bedrock aquifer southeast of MW-9B have been 
monitored on a semiannual basis since 2001 through the sampling of the Finley residence well. 
As summarized in Table 4-7 of the Rl, the Finley residence well is open to the Devonian aquifer 
beginning at an elevation of 815 feet above sea level (ASL), to the base of the Devonian aquifer 
at approximately 700 feet ASL. The Finley well is open to the interval screened by MW-9B, 
ranging from approximately 740 to 750 feet ASL. As documented in the Rl and subsequent 
annual reports, detectable concentrations of TCE, cis-1,2-DCE, and other related volatile 
organic compounds (VOCs) have not been detected in samples collected from the Finley well. 

MWH, therefore, concludes further delineation of the groundwater plume in the Devonian 
bedrock aquifer is not warranted. 

2) The vapor intrusion exposure pathwayhas not been evaluated at the Ralston site. 

The 5-year Review states this issue needs to be addressed to determine the current 
protectiveness of the remedy in place. The vapor intrusion pathway was not considered in the 
original Rl or baseline risk assessment. The current concern is VOC-impacted groundwater 
may underlie or be adjacent to off-site buildings located south of the Site. In the 5-Year Review, 
the USEPA requested an evaluation of the pathway be completed using a multiple lines of 
evidence approach. 

A desktop evaluation of the vapor intrusion pathway has been completed to assess whether 
additional action is warranted at the Site. The evaluation used a stepped approach where 
increasing site-specific data is utilized to evaluate the Site. The evaluation is presented in 
Attachment B of this letter. 
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The desktop evaluation concluded that VOC concentrations in the vicinity of MW-1A and 
MW-3A could potentially result in indoor air concentrations exceeding a target risk of 1E-06, or a 
hazard index of 1. The highest detected groundwater concentrations and, therefore, calculated 
maximum soil vapor concentrations are located at MW-3A. The closest residential buildings to 
MW-3A are the Thurness residence, which is located approximately 570 feet to the northeast, 
and the Raftis residence located approximately 560 feet to the southwest. Monitoring well 
MW-1A is also located over 100 feet away from the nearest buildings. However, future 
residential development in the vicinity of these wells will not occur given Rockwell Collins' 
ownership of the property in the area, existing institutional controls, the steep topography near 
the Site, and land development patterns. 

The desktop evaluation also concluded VOC concentrations in the vicinity of MW-7D and 
MW-9B also have the potential to generate indoor air concentrations exceeding a target risk of 
1E-06 or a hazard index of 1. Groundwater at MW-9B is over 70 feet below the ground surface, 
with the glacial till sediments above bedrock at this location approximately 70 feet thick. 
Shallow groundwater is present in these areas in the surficial sediments, as documented in the 
Rl, and the extent of VOC impacts in the alluvial aquifer have been delineated between the 
former disposal area and bedrock monitoring well MW-9B. Given the results of groundwater 
monitoring completed since submittal of the Rl, the installation of monitoring wells away from 
the delineated extent of the VOC impacts in the alluvial aquifer, including the MW-9B location, is 
not warranted. Given the shallow saturated conditions above bedrock and relatively 
fine-grained sediments, the alluvial aquifer is expected to be an effective barrier for any vapors 
potentially generated from impacted groundwater in the bedrock aquifers from impacting any 
hypothetical future structures that may be installed near MW-9B. 

MWH, therefore, concludes further evaluation of the vapor intrusion pathway is not required. 

3) 	 The sediments and surface water of Dry Run Creek have not been sampled since prior to 
the ROD. 

The 5-Year Review states this issue needs to be addressed to determine the current 
protectiveness of the remedy in place. USEPA's comments regarding sediment and surface 
water focus on substantiating that site contaminants of concern (COCs) have not adversely 
impacted sediment or surface water in Dry Run Creek in the time since collection of the 
sediment and surface water in 1992 and completion of the Record of Decision (ROD) in 1999, 
along with completion of the response actions. Four sediment sample locations and five surface 
water sample locations in Dry Run Creek were sampled in 1992, more than 30 years after 
disposal activities ceased at the Site and prior to implementation of the remedial activities. Six 
additional surface water samples were collected in 1994. Analytical results for the sediment and 
surface water samples in 1992 and 1994 served to characterize potential impact of site COCs 
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on sediment and surface water in Dry Run Creek. Figure 2 depicts the 1992 sediment locations 
and 1992 and 1994 surface water sample locations relative to the Remedial Cap Area. 

Sediment and surface water data from 1992 were documented in the March 1993 Removal Site 
Evaluation (1993 RSE), which included an evaluation of the data in relation to USEPA Ambient 
Water Quality Criteria published in 1980 and 1984. The results of that comparison, as 
summarized in the 1993 RSE, indicated the 1992 sediment and surface water sample analyte 
concentrations did not exceed Ambient Water Quality Criteria. Further detail is available in the 
1993 RSE. The 1992 sediment and surface data were further evaluated along with soil and 
groundwater data in the 1994 Final Baseline Risk Assessment (BRA), which addressed human 
health risk. The findings of the 1994 BRA were summarized in the 1999 ROD indicating the 
only contaminated media which poses an unacceptable level of threat is groundwater. Six 
additional surface water samples were collected in 1994 from locations similar to 1992, but with 
two of the samples located further downstream than the 1992 sample locations, as shown in 
Figure 2. 

To evaluate the 1992 sediment, and 1992 and 1994 surface water data, in relation to more 
current ecological screening values, the data are presented in Tables 2 and 3 in comparison to 
the USEPA Region 5 Ecological Screening Levels (ESL) adopted in 2003. The sediment data 
in Table 2 are also compared to Consensus-Based Probable Effect Concentrations (PECs) 
(MacDonald, D.D., C.G. Ingersol and T.A. Berger, 2000). The Consensus-Based PECs have 
historically been used at USEPA direction for evaluation of sediment data at other 
environmental investigation sites in Iowa. 

Among the four sediment samples collected in 1992, three VOCs and ten polynuclear aromatic 
hydrocarbons (PAHs), were reported above the analytical method detection limits (MDLs). The 
detected VOCs were acetone, cis-1,2-DCE and TCE. Acetone was detected in one sediment 
sample at an estimated concentration of 23 micrograms per kilogram (pg/kg), and was also 
found in the analytical method sample blank. The USEPA Region 5 ESL for sediment for 
acetone is 9.9 pg/kg. Acetone was reported to be below the MDL in the other three sediment 
samples. Acetone is a common laboratory artifact, and is not a COC for groundwater at the 
Site. TCE was detected in one sediment sample at an estimated concentration of 2 pg/kg and 
was below the MDL in the other three sediment samples. The USEPA Region 5 ESL for TCE is 
112 pg/kg. The detected concentrations of cis-1,2-DCE in two sediment samples were 4 pg/kg 
and 14 pg/kg. There is no established USEPA Region 5 ESL for cis-1,2-DCE. There are no 
established Consensus-Based PECs for acetone, cis-1,2-DCE, and TCE for comparison. 

Eight of the ten PAHs reported in the sediment samples above the MDL were less than the 
corresponding USEPA Region 5 ESLs for sediment and the Consensus-Based PECs. Two of 
the PAHs, pyrene, and benzo(a)anthracene, were reported in one sediment sample at 
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concentrations of 320 pg/kg and 140 pg/kg, respectively. The concentrations of these two 
PAHs were greater than the applicable USEPA Region 5 ESLs for sediment, but less than the 
applicable Consensus-Based PECs for pyrene and benzo(a)anthracene. PAHs are not a 
significant COC for the site, but are common constituents in urban runoff. 

Resource Conservation and Recovery Act (RCRA) metals, cyanide, and zinc concentrations in 
each of the sediment samples were less than the MDL and/or the USEPA Region 5 ESLs for 
sediment except for cadmium. Cadmium concentrations in all four sediment samples were 
greater than the USEPA Region 5 ESL for sediment of 990 pg/kg, but less than the 
Consensus-Based PEC of 4,980 pg/kg. 

Surface water samples collected in 1992 were taken during ponded conditions and during 
flowing conditions within Dry Run Creek. Semivolatile organic compounds (SVOCs) and 
cyanide were not detected above the MDL in any of the surface water samples. Ten VOCs, 
barium, cadmium, copper, lead, nickel, and zinc were detected in the surface water samples. 
All of the detected VOCs were reported at concentrations less than the USEPA Region 5 ESLs 
for water. 

With the exception of cadmium, lead, and copper, the metal constituents detected in the surface 
water samples were at concentrations less than the USEPA Region 5 ESLs for water. 
Cadmium was detected in concentrations ranging from less than the method detection limit to 
8 pg/L. The USEPA Region 5 ESL for water for cadmium is 0.15 pg/L. Lead concentrations 
ranged from 2.5 to 6.1 pg/L in the 1992 surface water samples collected during ponded 
conditions and ranged from 7 to 12.8 pg/L in the surface water samples collected during flowing 
conditions. The USEPA Region 5 ESL for water for lead is 1.17 pg/L. Surface water samples 
collected at locations upstream and downstream from the Remedial Cap Area had lead 
concentrations above the USEPA Region 5 ESLs for water. Lead was also reported as having 
been detected in the analytical method blank, possibly affecting the reported concentrations in 
the surface water samples. Copper concentrations ranged from below the MDL of 3 pg/L at the 
upstream surface water location (PZ-1) to 16.1 pg/L at the location PZ-2 adjacent to the 
northern reach of the Remedial Cap Area. The USEPA Region 5 ESLs for water for copper is 
1.58 pg/L. However, following completion of the Rl, metals were determined to no longer be a 
concern at the Site, and further monitoring unwarranted, based on results of groundwater 
sampling of A-series wells completed in the Spring of 2001. 

The six surface water samples collected in 1994 were analyzed for selected VOCs, 
cis-1,2-DCE, and TCE. The 1994 surface water data did not exceed the USEPA Region 5 ESL 
for water for TCE. There is no USEPA Region 5 ESL for water established for cis-1,2-DCE. 
The concentrations of TCE and cis-1,2-DCE in surface water decreased downstream of the 
Remedial Cap Area. Evaluation of site COC data from ongoing groundwater monitoring at the 
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Site (A-series wells, specifically MW-2A, MW-3A and MW-4A) generally shows a stable or 
gradual reduction of VOCs at the Site. 

Corrective measures agreed to in the ROD as protective of surface water and sediment in Dry 
Run Creek have been implemented. These include the Remedial Cap consisting of the disposal 
area cap and creek bank stabilization, continuing inspection and maintenance of the cap and 
bank barriers, and groundwater monitoring. The capping and bank stabilization measures 
reduced or eliminated the potential for Site COCs to impact sediment and surface water in Dry 
Run Creek. The inspection and maintenance components of the continuing activities at the Site 
serve a protective role where Dry Run Creek is concerned, allowing for repairs to the protective 
systems, as needed, to ensure functionality. 

Considering the evaluation of sediment and surface water analytical data already presented in 
past site reports including as summarized in the .1999 ROD, Rockwell Collins proposes to 
continue implementation of the Operation and Maintenance (O&M) Plan as currently 
established. Sediment and surface water sampling of Dry Run Creek was done prior to the 
Removal Action (RA), and, therefore, was a representation of potential site impacts to the Dry 
Run Creek under an exposure scenario prior to implementation of the removal actions. The RA 
as addressed in the ROD, significantly reduced or eliminated any potential threat to aquatic life 
in Dry Run Creek. 

The EPA comments that PCBs and dichloro-diphenyl-trichloroethane (DDT) were not analyzed 
in sediment samples collected in 1992. Review of the soil sampling data shows that three soil 
samples SB-1, SB-2, and SB-3 collected in 1992 from the disposal area were analyzed for 
PCBs and organochlorine pesticides. One Arochlor (Arochlor-1260) was detected once, in the 
soil sample SB-2 at a concentration of 4.2 milligrams per kilogram (mg/kg). The analyte 
4,4-DDT was detected once in soil sample SB-1 at a concentration of 0.4 mg/kg. As depicted in 
Figure 2, sampling locations SB-1, SB-2, and SB-3 are located beneath the current Remedial 
Area Cap. The soil samples analyzed for PCBs and pesticides in 1992 were collected as 
composite samples from the depth interval 0 to 5 feet bgs in the disposal area. The data 
indicate the presence of Arochlor-1260 and 4,4-DDT was not widespread across the disposal 
area of the Site and, therefore, were not included in the sediment and surface water sampling 
events in 1992 and 1994. 

Based on the previously conducted evaluation and subsequent activities, no further activities 
are proposed to address this comment. 

4) 	 Listing on the state Registry of Hazardous Waste or Hazardous Substance Disposal Sites 
is not enforceable as an environmental covenant. 

The 5-Year Review states this issue does not affect the current protectiveness of the remedy in 
place. Sections 7.1, 7.3, and 7.4 of the 5-Year Review state a uniform environmental covenant 
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for the property owned by Rockwell Collins that comprises the Site would be a more enforceable 
institutional control than the current listing on the state's Registry of Hazardous Waste or 
Hazardous Substance Disposal Sites (Registry). As further noted in the 5-Year Review, 
amendments to the Iowa Administrative Code (IAC) covering the Registry state the 
contaminated portion of a site may be removed from the Registry in the event a uniform 
environmental covenant is executed for the Site. The July 1, 2011 amendments to the IAC also 
prohibit new sites from being added to the Registry. The USEPA may have been given the 
impression during the April 14, 2011 site inspection visit that the Registry was not being 
maintained. However, the Registry has not been weakened following the July 1, 2011 
amendments, and is being maintained for sites that are currently listed. 

There are no immediate plans to implement an environmental covenant on the former disposal 
area property, and the current status of the Registry does not warrant a change in this stance. 
Rockwell Collins is a viable company that continues to own the property it controls on and 
surrounding the Site, and there are no plans to change ownership. Development or other 
change in land use of this property is not planned, and Rockwell Collins understands the need 
to notify the director of the IDNR for written approval prior to a change in ownership or 
substantial property use. Furthermore, the current Chapter 53 Protected Groundwater Use 
designation within 1 mile of the Site continues to be effective to evaluate potential groundwater 
development near the Site. 

No further action is proposed to address the issues raised during the 5-Year review. 
Furthermore, the presented vapor intrusion evaluation and review of surface water and 
sediment due not suggest a further delay in issuing a protectiveness determination of the Site is 
necessary. If you have questions, please feel free to contact Tom Gentner, of Rockwell Collins 
at 319-295-5710, or me. 

Sincerely, 

Jeffrey Coon, P.E. 
Division Director, E&l West 

/srv:vas 
Attachments 
cc: 	 Tom Gentner, Rockwell Collins 

Bob Drustrup, IDNR 
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TABLE 1 

DEVONIAN AQUIFER GAUGING DATA 

FORMER RALSTON DISPOSAL SITE - CEDAR RAPIDS, IOWA 

MW-1B MW-2B MW-3B MW-4B MW-9B 

DateDate TOC DTw GWE TOC DTW GWE TOC DTW GWE TOC DTW GWE TOC DTW GWE 

12/17/1992 801.10 10.98 790.12 794.57 6.96 . 787.61 792.30 6.34 785:96 790.03 2.60 787.43 Nl Nl Nl 

01/05/1993 801.10 11.46 789.64 794.57 t 7.60 786.97 792.30 7.00 785.30 790.03 3.36 786.67 Nl Nl Nl 

06/14/1993 801.10 10.05 791.05 794.57 6.98 787.59 792.30 6.22 786.08 790.03 3.33 786.70 Nl Nl Nl 

12/17/1993 801.10 14.01 787.09 794.57 9.15 785.42 792.30 7.98 784.32 790.03 4.75 785.28 Nl Nl Nl 

07/06/1994 801.10 12.93 788.17 794.57 8.59 785.98 792.30 ' 7.74 784.56 790.03 4.59 785.44 Nl Nl Nl 

• 09/06/1994 805.34 18.78 786.56 794.18 10.04 784.14 791.94 8.56 783.38 789.79 5.50 784.29 "855.49 72.64 782.85 

12/12/1994 805.34 19.72 785.62 794.18 10.82 783.36 791.94 9.17 782.77 789.79 5.93 783.86 855.49 73.35 782.14 

07/10/1995 805.34 17.05 788.29 794.18 8.37 785.81 791.94 7.16 784.78 789.79 4.71 785.08 855.49 71.31 784.18 

09/20/1995 805.34 20.34 785.00 794.18 11.86 782.32 791.94 9.58 782.36 789.79 6.71 783.08 855.49 73.40 782.09 

12/12/1995 805.34 20.71 784.63 794.18 12.47 781.71 791.94 10.24 781.70 789.79 6.73 783.06 855.49 74.11 781.38 

04/08/1996 805.34 20.17 785.17 794.18 12.02 782.16 791.94 9.72 782.22 789.79 6.30 783.49 855.49 73.64 781.85 

07/02/1996 805.34 16.39 788.95 794.18 8.03 786.15 791.94 7.19 784.75 789.79 4.18 785.61 855.49 71.46 784.03 

09/12/1996 805.34 20.02 785.32 794.18 12.02 782.16 791.94 9.81 782.13 789.79 6.83 782.96 855.49 73.68 781.81 

04/25/2001 805:34 14.56 790.78 794.18 7.69 786.49 791.94 6.96 784.98 789.79 3.26 786.53 855.49 71.41 784,08 

10/22/2001 805.34 19.73 785.61 794:18 12.01 782.17 791.94 10.66 781.28 789.79 6.04 783.75 855.49 73.68 781.81 

04/30/2002 805.34 17.19 788115 794.18 9.26 784.92 791.94 7.94 784.00 789.79 4.21. 785.58 855.49 72.26 783.23 

10/22/2002 805.34 18.87 786.47 794.18 10.74 783.44 791.94 8.77 783.17 789.79 5.40 784.39" 855.49 73.85 781.64 

04/22/2003 805.34 20.67 784.67 794.18 12.95 781.23 791.94 10.53 781.41 789.79 6.20 783.59 855.49 74.53 780.96 

10/28/2003 805.34 20.33 785.01 794.18 12.68 781.50 791.94 10.35 781.59 789.79 6.59 783.20 855.49 74.26 781.23 

04/07/2004 805.34 16.87 788.47 794.18 8.87 785.31 791.94 7.81 784.13 789.79 4.57 785.22 855.49 74.30 781.19 
10/26/2004 805.34 20.24 785.10 794.18 12.52 781.66 791.94 10.23 781.71 789.79 6.49 783.30 855.49 73.13 782.36 

04/24/2005 805,34 ' 20.61 784.73 ' 794.18 12.79 781.39 791.94 11.07 780.87 789.79 7.61 .782.18 855.49 75.34 780.15 

10/25/2005 805.34 21.30 784.04 794.18 14.43 779.75 791.94 11.41 780.53 789.79 8.00 781.79 855.49 78.80 776.69 

04/25/2006 805:34 18.02 787.32 794.18 10.18 784.00 791.94 8.77 783.17 789.79 5.17 784.62 855.49 73.13 " 782.36 

04/24/2007 805.34 15.72 789.62 794.18 8.28 785.90 791.94 7.42 784.52 789.79 4.06 785.73 855.49 .71.90 783.59 

04/01/2008 805.34 12.86 792.48 794.18 6.35 787.83 791.94 5.98 785.96 789.79 2.48 787.31 855.49 70.61 784.88 

04/13/2009 805.34 17.00 788.34 ' 794.18 9.29 784.89 791.94 8.00 783.94 789.79 4.52 785.27 855.49 72.37 783:12 
05/04/2010 805.34 15.55 789.79 794.18 8.43 785.75 791.94 7.30 784.64 789.79 3.82 785.97 855.49 " 71.65 783.84 
04/25/2011 805.34 16.48 788.86 794.18 8.79 785.39 791.94 7.65 784.29 789.79 3.86 785.93 855.49 72.08 783.41 

Notes: 
TOC = Top of casing. 

DTW = Depth to water. 

GWE ± Groundwater elevation. 

Nl = Not installed. 
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TABLE 2 

DRY RUN CREEK SEDIMENTSUMMARY 


FORMER RALSTON DISPOSAL SITE - CEDAR RAPIDS, IOWA 


USEPA Region 5 Concensus-Based 

Ecological Probable Effect 

Screening Level for Concentration 

Sediment3 (PEC)b Sample Concentration 

Analyte (MQ/kg) (Mg/kg) 

DRC-01 DRC-02 DRC-03 DRC-04

SS-0-6 SS-0-6 SS-0-6 SS-0-6 
1992 1992 1992 1992 

VOCs (Reported Above MDL 

Acetone 9.9 NE 11 U 12 U 23 JB 12 U 

cis-1,2-Dichloroethene NE NE 11 U 4 J 14 12 U 
Trichloroethene 112 NE 11 U 2 J 13 U 12 U 

SVOCs (Reported Above MDL) 

Phenanthrene 204 1170 38 J 100 J 430 U 160 

Anthracene 57.2 845 350 U 390 U 430 U 40 
Fluoranthene 423 2230 77 J 190 J 430 U 340 

Pyrene 195 1520 66 J 190 J 430 U 320 

Benzo(a)Anthracene 108 1050 350 U 59 R 430 U 140 

Chrysene 166 1290 37 J 94 R 430 U 130 

Benzo(b)Fluoranthene 10,400 NE 40 J 100 J 430 U 140 

Benzo(k)Fluoranthene 240 NE 350 U 57 J 430 U 84 

Benzo(a)Pyrene 150 1450 350 U 69 J 430 U 120 

lndeno(1,2,3-cd)Pyrene 200 NE 350 U 390 U 430 U 44 

Metals 
Arsenic 9790 33,000 1400 B 1500 B 1100 B 1400 B 

Barium NE NE 26,200 B 77,900 18,400 B 60,400 

Cadmium 990 4980 1400 1800 1400 2000 
Chromium 43,400 111,000 3300 5300 3200 5000 

Copper 31,600 149,000 2200 B 5100 B 2000 B 2700 B 

Lead 35,800 128,000 4800 J 17,100 J 3700 J 7500 J 

•Nickel 22,700 48,600 5000 B 5100 B 3200 B 4800 B 

Silver 500 NE 640 U 710 U 740 U 700 U 

Zinc 121,000 459,000 16,100 JB 20,900 14,400 JB 16,200 JB 

Cyanide 0.1 NE 530 U 590 U 620 U 590 U 

Notes: 
All results are in micrograms per kilogram (pg/kg). 

Analyte concentrations above the USEPA Region 5 Ecological Screening Level for Sediment are shown in bold text. 

The analytical data summarized above are referenced from the March 1993 Removal Site Evaluation. 

3 United States Environmental Protection Agency (USEPA) Resource Conservation and Recovery Act (RCRA) Ecological 

Screening Levels (August 22, 2003) 

b Concensus-based Probable Effect Concentration (PEC) for sediment in freshwater ecosystems are referenced from 

MacDonald, D.D., C.G. Ingersol and T.A. Berger, 2000. Development and Evaluationof ConsensusLBased Sediment Quality 

Guidelines for Freshwater Ecosystems. Archives of Environmental Contamination and Toxicology 39:20-31. 

NE = Not established. , 


VOCs = Volatile organic compounds. 


SVOCs = Semivolatile organic compounds. 


Data Qualifiers 

IB Indicates analyte detected in associated blank as well as in the sample, 

j Indicates an estimated value. 

:U Indicates analyte was analyzed for but not detected at given detection limits. 

• R Indicates data rejected due to quality control criteria. 


UJ Indicates approximate detection limit due to quality control criteria. 
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TABLE 3 

SURFACE WATER DATA SUMMARY 
FORMER RALSTON DISPOSAL SITE - CEDAR RAPIDS, IOWA 

USEPA 
Region 5 

Ecological 
Screening 

Levels 
for Water Sample Identification 

Analyte (pg/L)° 

DRC-03 DRC-03 DRC-04 DRC-05 DRC-01 DRC-02 DRC-03 DRC-04

SW-1a SW-1ad SW-1a SW-1ac SW-1Ab SW-1A" SW-1Ab SW-1Ab PZ-3A' PZ-4Af PZ-6A' PZ-7f PZ-4-SW' PZ-7-SW' 

1992 1992 1992 1992 1992 1992 1992 1992 1993 1993 1993 1993 1993 1993 

VOCs (Reoorted Above MDLI 

Vinyl Chloride 930 20 9 J 3 3 2 U 2 U 8 5 NA NA NA NA NA NA 
Acetone 1700 2 U 22 JB 3 3 7 JB 2 JB 6 JB 7 JB NA NA NA NA NA NA 
1,1-Dichloroethene 65 0.4 J 10 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 JB 2 UJ NA NA NA NA NA NA 
cis-1,2-Dichloroethene NE 92 68 J 8 JB 7 JB 2 U 0.3 J 29 J 22 11,175 265 10.9 4.4 9.4 12.1 
trans-1,2-Dichloroethene 970 0.9 J 10 UJ 2 U 2 U 2 UJ 2 U 2 UJ 2 U NA NA NA NA NA NA 
1,1,1-Trichloroethane 76 0.3 J 10 U 2 U 2 U 2 U 2 U 2 U 2 U NA NA NA NA NA NA 

Trichloroethene 47 7 JB 10 U 1 J 1 J 2 U 2 U 2 U 2 13.3 24.2 1.0 ND9 ND ND 
Tetrachloroethene 45 0.7 J 10 U 2 U 2 U 2 U 2 U 2 U 0.4 J NA NA NA NA NA NA 
Toluene 253 2 U 10 U 2 U 2 U 2 U 2 U 2 U 0.9 J NA NA NA NA NA NA 
Total Xylenes 27 2 U 10 U 2 U 2 U 2 UJ 2 U 2 U 0.3 J NA NA NA NA NA NA 

Metals 
Arsenic 148 3 U NA 3 U 3 U 3 U 3 U 3 U 3 U NA NA NA NA NA NA 
Barium 220 195 B NA 142 141 B 35.4 B 43.6 JB 42.8 JB 62 JB NA NA NA NA NA NA 
Cadmium 0.15 8 NA 3.1 3 U 3 U 3 U 3 U 3 U NA NA NA NA NA NA 
Chromium 42 3 U NA 3 U 3 U 3 U 3 U 3 U 3 U NA NA NA NA NA NA 
Copper 1.58 12.9 NA 13.4 11.6 3 U 16.1 10.2 13 NA NA NA NA NA NA 
Lead 1.17 2.4 JB NA 5.2 JB 6.1 JB 7 JB 7 JB 12.8 JB 10 JB NA NA NA NA NA NA 
Nickel 28.9 6.8 JB NA 8.1 JB 6 U 6 U 6 U 6 U 6 U NA NA NA NA NA NA 
Silver 0.12 3 U NA 3 U 3 U 3 U 3 U 3 U 3 U NA NA NA NA NA NA 
Zinc 65.7 39.8 JB NA 64.2 JB 26.1 JB 42.1 JB 38.1 JB 34.6 JB 48 JB NA NA NA NA NA NA 
Cyanide 5.2 NA NA NA NA 10 U 10 U 10 U 10 U NA NA NA NA NA NA 
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TABLE 3 

SURFACE WATER DATA SUMMARY 


FORMER RALSTON DISPOSAL SITE - CEDAR RAPIDS, IOWA 


Notes: 
All results are in microgram(s) per liter (gg/L). 
Analytical results that exceed the USEPA Region 5 Ecological Screening Levels for Water are shown in bold text. 
Analytical results summarized above are referenced from the March 1993 Removal Site Evaluation and the February 4, 1994 Phase 3 Project Update Memorandum. 

a Indicates collected under ponded conditions. 


Vindicates collected under flowing conditions. 


c Indicates sample is a duplicate of DRC-04-SW-1. 


d Indicates sample diluted and reanalyzed due to high concentrations. 


e United States Environmental Protection Agency (USEPA) Resource Conservation and Recovery Act (RCRA) Ecological 


' Sample analyzed with Rockwell International Corporation gas chromatograph. 

a Analytical data is listed as ND (not detected) as referenced in the February 4, 1994 report Phase 3 Project Update Memorandum. 


NA Not analyzed. 

VOCs = Volatile organic compounds. 


Data Qualifiers 

J Indicates an estimated value. 

JB Indicates approximate data due to blank contamination. 

U Indicates analyte was analyzed for but not detected at given detection limits. 

UJ Indicates approximate detection limit due to quality control criteria. 
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I ,  , 1  

Devonian Aquifer Gauging Data 
Former Ralston Dlsposal'Site - Cedar Rapids 
Azimuth and Gradient Calculations: MW-1B/MW-3B/MW-9 

Horizontal Gradient: 
Azimulh (relative Distance (relative Ic 

Point A(MW-1B) 
Point B (MW-3B) 222.2 

Point C(MW-9B) 512.6 

.. Date TOC DTW . GWE. TOC . DTW GWE TOC DTW GWE elevation A elevation B elevation C inclination B inclination C . Azimutn 1 Plunqe 1 Azimuth 2 Pkmqe 2 Cos(alpha) 

12/1 //1992 801.10 10.98 790.12 792.30 6.34 785.96 NE NE NE MWr9B not installed 790.120 785 960 NE 1.073 dVALUEl 48.130 1 073 147.200 SVALUEI 0.745 
01/05/1993 801.10 11 46 789.64 792.30 7.00 785.30 NE NE NE' MW-9B not instated 789.640 785.300 NE 1.119 1TVALUEI 48.130 V119 147.200 3VALUE1 0.745 
06/14/1993 601.10 10 05 791.05 792.30 ' 6.22 786.08 NE NE NE * MW-9B not Instated 791.050 786.080 NE 1.281 4VALUEI 48.130 1.281 147.200 tfVALUEl 0.744 
12/17/1993 801.10 14.01 787.09 792.30 7.98 784.32 NE NE NE WW-9B not installed 787.090 784.320 NE 0.714 #VALUE1 48.130 0.714 147.200 •VALUEI 0.745 
07/06/1994 801.10 12.93 788.17 792.30 7.74 784.56 NE NE NE MW-9B not Instated 788.170 784.560 NE 0.931 SVALUEI 48.130 0.931 147.200 tfVALUE! 0.745 
09/06/1994 805.34 18.78 766.56 791.94 8.56 783.38 855.49 72 64 782.85 786.560 783.380 782.850 0.820 0.415 48.130 0.820 147.200 0.415 0.745 
12/12/1994 605.34 19.72 785.62 791.94 9.17 702.77 855.49 73.35 782 14 785.620 782.770 702.140 0.735 0.389 48.130 0.735 147.200 0.389. 0.745 
07/10/1995 805 34 17.05 768 29 791.94 7.16 784.78 855.49 71 31 784.18 788.290 784.780 784.180 0.905 0.459 48.130 0.905 147.200 0 459 0.745 
09/20/1995 805.34 20.34 785 00 791.94 9.58 782.36 855.49 • 73 40 782.09 785.000 782.360 782.090 0.681 0.325 48.130 0.681 147.200 0.325 0.745 
12/12/1995 805.34 20.71 704.63 791.94 10.24 701 7 855.49 74.11 781.38 784.630 781.700 781.380 ' 0.755 0.363 40.130 0.755 147.200 0.363 0.745 
04/08/1996 805.34 20.17 785.17 791.94 9.72 782 22 855.49 73.64 781.85 785.170 782.220 • 781.850 0.761 0.371 48.130 0.761 147.200 0.371 0.745 
07/02/1996 805.34 16.39 788.95 791.94 7.19 784.75 855.49 7V46 784 03 788.950 784.750 784.030 1.083 0.550 48.130 1 083 147.200 0.550 0.745 
09/12/1996 605.34 20.02 785.32 . 791.94 9.81 782.13 855.49 73.66 781.81 785.320 782 130 761.610 0 823 0.392 48.130 0.B23 147.200 0 392 0.745 . 
04/25/2001 805.34 14.56 790.78 791.94 6.96 784.98 855.49' 71.41 784.08 790.780 784.980 784.080 1.495 0.749 48 130 1.495 147.200 0 749 0.744 
10/22/2001 805.34 19.73 785.61 791.94 10.66 701.28 855.49 73.68 781 81 765.610 781.280 781.810 1.116 0.425 40 130 1.116 147.200 0.425 0.745 
04/30/2002 805.34 17.19 788.15 791.94 • 7.94 784.00 855.49 72.26 783.23 788.150 784.000 783.230 1.070 0.550 48.130 1.070 147.200 0.550 0.745 
10/22/2002 805.34 18.87 786.47 791.94 8.77 783.17 855 49 73.85 781.64 766.470 783.170 781.640 0.851 0.540 48.130 0.851 147.200 0.540 0.745 
04/22/2003 805.34 20.67 784,67 791.94 10.53 781.41 855.49 74.53 780.96 784.670 781.410 780.960 0.841 0.415 46.130 0.841 147.200 0.415 0.745 
10/28/2003 805.34 20.33 785.01 791.94 10.35 781.59 855.49 . 74.26 781.23 785.010 781.590 781.230 0.882 0.423 48.130 0 882 . 147.200 0.423 0.745 
04/07/2004 805.34 16.87 788.47 791.94 7.81 784.13 855.49 74.30 781.19 768 470 784.130 781.190 1.119 0.814 48.130 1.119 147.200 0.814 0.745 
10/26/2004 • " 805.34 20.24 785.10 791.94 10.23 781.71 855.49 73.13 782.36 785 100 781.710 782.360 0.874 0.306 48.130 0.874 147.200 0.306 0.745 
04/24/2005 805.34' 20.61 784.73 791.94 11.07 780.87 855.49 75.34 "780.15 784 730 780.870 780.150 0.995 0.512 48.130 0.995 147.200 0.512 0.745 
10/25/2005 805.34 21.30 734.04 791.94 11.41 780.53 855.49 78.80 776.69 784.040 780.530 776.690 0.905 0.821 48.130 0.905 147.200 0.821 0.745 
04/25/2006 805.34 10.02 . 787.32 791.94 8.77 783.17 655.49 73.13 782.36 787 320 783.170 782.360 1.070 0.554 48.130 1.070 147.200 0.554 0.745 
04/24/2007. 805.34 15.72 789.62 791.94 7.42' 784.52 855.49 71.90 783.59 789 620 784.520 783.590 1.315 0.674 48.130 1.315 147.200 0.674 0.744 
04/01/2008 805.34 12.86 792.48 791.94 5.98 785.96 655.49 70.61 784.88 792 480 785.960 784.880 1.681 0.649 48.130 1.681 147.200 0.849 0.744 
04/13/2009 805.34 17.00 788.34 791.94 8.00 783.94 855.49 72.37 783.12 788.340 783.940 703.120 1.134 0.583 48.130 1.134 147.200 0.583 0.745 
05/04/2010 • 805.34 15.55' . 709.79 791.94 7.30 • 784.64 855.49 71.65 783.84 789.790 784.640 783.840 1.328 0 665 46.130 1.328 147 200 0.665 0.744 

.,04/25/2011 . 805.34. . 16.48 . 788.86 . 791.94. .7.65 . . 784.29 . • 855.49 . 72.08 . 783.41 . 788.860 784.290 703 410 . 1.178 0 609 48.130 1.178 . 147 200 0.609 0.745 . 
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CCD cm c • C~D C CZ3 C 

Deviviian Aquifer Gauging Data 
Former Ralston Disposal Site - Cedar Rapids 
Azimuth end Gradient Calculations: MW-1B/MW-3B/MW-9B 

- App. dip 2 . Thela ,. 

Cos(Deta) . . Cos(qamma) . Cos(alpha) . Cos(beta) Cos(qamma) Angle(radians) 

0.667 0.019 ffVALUEl ffVALUEl ffVALUEl ffVALUEl 

0.667 0.020 ffVALUEl ffVALUEl ffVALUEl ffVALUEl 
0 667 0.022 ffVALUEl ffVALUEl ffVALUEl ffVALUEl 

0 667 0.012 ffVALUEl ffVALUEl ffVALUEl ffVALUEl 

0 667 0.016 ffVALUEl ffVALUEl ffVALUEl ffVALUEl 

0 667 0.014 0.542 -0.841 0.007 1.729 

0 667 0.013 0 542 -0.641 0.007 1.729 

0.667 0.016 0.542 -0.841 0 008 1.729 

0.667 0.012 0.542 -0.841 0.006 1.729 

0.667 0.013 0.542 -0.841 0.006 1.729 

0.667 0.013 0.542 -0.841 0.006 1.729 

0.667 0.019 0542 • -0.841 0.010 1.729 

0.667 0.014 0.542 -0.841 0.007 1.729 

0.667 0.026 0.542 -0.840 0.013 1.729 

0.667 0.019 0.542 -0.841 0.007 1.729 

0.667 0.019 0.542 -0.841 0.010 1.729 

0.667 0.015 0.542 -0.841 0.009 1.729 

0.667 0.015 0.542 -0.841 0.007 1.729 

0.667 0.015 0.542 -0.841 0.007 1.729 

0.667 0.020 0.542 -0.840 0.014 1.729 

0.667 0.015 0.542 -0.841 0.005 1.729 

0.667 0.017 0.542 -0.841 0.009 1.729 

0.667 0.016 0.542 -0.840 0.014 1.729 

0.667 . 0.019 0.542 -0.841 0.010 1.729 

0.667 0.023 0.542 -0.841 0.012 1.729 

0.667 0.029 0.542 -0.840 0.015 1 729 

0.667 0.020 0.542 -0.841 0.010 1.729 

0.667 0.023 •• 0.542 " -0.841 0.012 1.729 

. 0.667 . . 0.021 . . 0.542 . . . . -0.841 .. 0.011 1.729 

Lmer Hemisphere Cross-product Pole Pole Hydraulic Flew Azimuth . Horizontal Gradient . Horizontal Gradient 

Flag . Cos(alpha) Cos(bela) Costqamma) Azimuth Plane Dip Strike L Dip degrees m/km 

ffVALUEl. ffVALUEl ffVALUEl ffVALUEl ffVALUEl ffVALUEl N 58.47 W BVALUE! ffVALUEl ffVALUEl ffVALUEl ffVALUEl 

ffVALUEl ffVALUEl JfVALUEl ffVALUEl ffVALUEl ffVALUEl N 58.47 W ffVALUEl ffVALUEl ffVALUEl ffVALUEl BVALUE' 

ffVALUEl ffVALUEl ffVALUEl ffVALUEl ffVALUEl ffVALUEl N 58 47 W ffVALUEl ffVALUEl ffVALUEl ffVALUEl ffVALUEl 

ffVALUEl . ffVALUEl ffVALUEl ffVALUEl ffVALUEl ffVALUEl N 58 47 W ffVALUEl ffVALUEl ffVALUEl ffVALUEl ffVALUEl 

ffVALUEl ffVALUEl ffVALUEl ffVALUEl tfVALUE' ffVALUEl N 58.47 W ffVALUEl ffVALUEl ffVALUEl • ffVALUEl ffVALUEl 

-1.000 -0.017 -0.002 1.000 262.022 89.01 N 58 4 7 W 0.99 NE N 58.47 W 0.99 NE 82.022 17.241 0.0172 

-1.000 -0.016 -0.002 1.000 262.954 89.10 N 58 4 7 W 0.90 NE N 58.47 W 0.90 NE 82.954 15.624 0.0156 

-1.000 •0.019 -0.003 1.000 262.096 88.91 N 58.47 W 1.09 NE N 58.47 W 1.09 NE 82.096 . 19.046 0 0190 

-1 000 •0.014 -0.002 260.891 89 19 N 58.47 W 0.81 NE N 58 47 W 0.81 NE 80.891 14.129 0 0141 

.000 •0.016 -0.002 261.014 69.10 N 56.47 W 0.90 NE N 58.47 W 0.90 NE 81.014 15.702 0 0157 

.000 -0.016 -0.002 261 301 69.09 N 58.47 W 0.91 NE N 58 47 W 0.91 NE 81.301 15.861 0 0159 

-0.023 •0.003 262.104 66.69 N 58.47 W 1.31 NE N 58.47 W 1.31 NE 82.104 22.793 0 0228 

-0.017 -0.003 260.856 89.02 N 58.47 W 0.98 NE N 56.47 W 0.98 NE 80.856 17.065 0 0171 

-0.031 
-0.022 

-0.004 
-0.005 1.000 

261.822 
256.715 

88.20 
86.73 

N 58.47 W 
N 58.47 W 

1.60 NE 

1.27 NE 

N 58.47 W 1.80 NE 

N 58.47 W 1.27 NE 
81.822 
76.715 

31.372 
22.192 

0.0314 
0.0222 

-0.022 -0.003 1.000 262.348 88.71 N 58.47 W 1.29 NE N 58.47 W 1.29 NE 82.346 22.586 0.0226 
-0.019 -0.001 1000 266.864 88.91 N 58.47 W 1.09 NE N 58.47 W 1.09 NE 86.864 19.039 0.0190 

•0.017 

-0.018 
-0.003 
•0.003 

261.523 
260.944 

88.99 
86.95 

N 58.47 W 
N 58.47 W 

1.01 NE 

1.05 NE 

N 58.47 W 1.01 NE 
N 58 47 W 1.05 NE 

81.523 
80.944 

17.572 
18.314 

0.0176 
0 0183 

•0.026 0.000 269.989 68.50 . N 58.47 W 1.50 NE N 58.47 W 1.50 NE 89.989 26.225 0.0262 

1 000 -0.017 -0.004 255.353 69.02 N 58.47 W . 0.98 NE N 58.47 W 0.98 NE 75.353 17.157 0.0172 

1.000 
1 000 
1.000 
1.000 

-0.021 
-0.023 
-0.022 
-0.027 

-0.003' 

0.002 
-0.003 
-0.004 

1.000 
1.000 
1.000 

262 365 
275.302 
262 513 
262.293 

66.80 
68.67 
88.70 
88.41 

N 58.47 W 
N 58.47 W 
N 58.47 W 
N 50.47 W 

1.20 NE 
1.33 SE 
1.30 NE 
1.59 NE 

N 58.47 W 1.20 NE 
N 58.47 W 1.33 SE 
N 58 47 W 1.30 NE 
N 58.47 W 1 59 NE 

62.365 
95.302 
82.513 
82.293 

21.012 
23.237 

22.631 

27.739 

0.0210 
0.0232 
0 0226 
0.0277 

0.099 -0.035 -0.005 0.999 262.004 87.98 N 58.47 W 2.02 NE N 58.47 W 2.02 NE 82.001 35.342 0.0353 
1.000 
1.000 
1 000 . 

-0.024 
-0.028 . 

. -0.025 

-0.003 
-0.004 
•0.003 

1.000 
1.000 
1.000~ . 

262.362 
261.825 
262.468 

88.63 
88.40 
88.57 

N 58.47 W 
N 58.47 W 
N 58.47 W 

1.37 NE 
1.60 NE 
1.43 NE 

N 58.47 W 1.37 NE 
N 58 47 W 1.60 NE 
N 58.47 W 1.43 NE . 

82.362 
81.825 
82.468 

23 951 

27.857 
. 24.908. 

0.0240 
0.0279 

. 0.0249 
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Devonian Aquifer Ga'uging'Dafa 
Former Ralstoln Disposal Site - Cedar Rapids 

'Apmuih and Gradient Calculations: MW^B/MW^B/MW-QB 
Horizontal Gradient: 
Azimuth (relative Distance (relative tc 

Point A (MW-2B) 
Point B (MW-4B) 

. IOC.. . DTW . GWE ..TOC . DTW .GWE . .TOC . . DTW GWE elevation A elevation B elevation C Inclination B • inclination C Azmulh 1 Plunqe 1 Azimuth 2 Plunqe 2 . Cos(aipha) 
11717/1992 794.57 6.96 787.61 790.03 2.60 787 43 NE NE NE MW-9B not installed 787.610 787.430 NE 0 019 #VAIUE! ' 56.400 0.019 154.200 LVALUE! 0.833. 
01/05/1993 ' • 794.57 7.60 786 97 790.03 3.36 786.67 NE NE NE MW-9B not installed 786.970 786.670 NE 0 031 SVALUEI 56.400 0 031 154.200 #VALUEI 0.833 

'06/14/1993 
12/17/1993 

794.57 
794.57 

6.98 
9.15 

787.59 
785.42 

790.03 
790.03 

3.33 
4.75 

786.70 
785.28 

NE 
NE 

NE 
NE 

NE 
NE ' 

MW-9B not installed ' 
MW-98 not installed 

787.590 
785.420 

786.700 

785.280 
NE 
NE 

0 092 

0.015 

#VAIUEI 

«VALUEI 

56.400 
56.400< 

0.092 
0 015 

154.200 ' 
154.200 

rfVALUEl' 
••WALUEI 

0.833 ' 
0.833 

07/06/1994 794.57 8.59 785.98 790.03 4.59 785.44 NE •" NE • NE MW-9B not Installed 785.980 785.440 NE 0.056 • #VALUE| 56.400 0 056 154.200 LVALUE! 0.833 
09/06/1994 794.18 10.04 784.14 789.79 5.50 784.29 855 49 72.64 782.85 784.140 784.290 782.850 -0.016 0.109 56 400 •0.016 154.200 0.109 o!B33 
12/12/1994 794.18 10.82 783.36 . 789.79 5.93 783.86 855 49 73.35 782.14 783.360 783.860 782.140 -0.052 0.103 56.400" -0.052 154.200 0.103 0.833 
07/10/1995 794.18 8.37 785.81 ' 789.79 4.71 785.08 •855 49 ' 71.31 784.18 785 810 ' ' 785.080 784.180 0.076 0.138 56.400 0.076 154.200 0.136 0.833 
09/20/1995 794.18 11 86 782.32 789.79 6.71 783.08 - 855.49 73.40 782.09 782 320 783.080 782.090 -0.079 0.019 56.400 -0.079 154.200 0.019 0.833 
12/12/1995 794.18 12.47 781.71 789.79 6 73 783.06 855.49 74.11 781.38 . 781 710 783.060 781.380 -0.140 0.026 56.400 -0.140 154.200 0.028 0.633 

. 04/08/1996 794 18 12.02 782.16 789.79 6 30 . 783.49 .855.49 73.64 781 85 782.160 783.490 781.850 -0.130 0.026 56.400 -0.138 154.200 ' 0.026 0.633 
• .07/02/1996 ' 794.18 8.03 786.15 789.79 4 18 785.61 855.49 71.46 784.03 786.150 785.610 784.030 0.056 0.179 56.400 0.056 154.200 0.179 0.B33 

09/12/1996 794.18 12.02 782.16 '789.79 8.83 782.96 855.49 73.68 781.81 782.160 782.960 781.810 -0.083 0.030 56.400 -0.003 154.200 0.030 0.833 
04/25/2001 794.18 7.69 786 49 789.79 3.26 786.53 855.49 71.41 784.08 786.490 ,786.530 784.080 •0 004 0.203 . 56.400 •0.004 154.200 0.203 0.833 
10/22/2001 794.18 12.01 782.17 789.79 6.04 783 75 855.49 73.68 781.81 782.170 '783.750 .781.610 -0.164 0.030 56.400 -0.164 154.200 0.030 0.833 • 
04/30/2002 794.18 9.26 784.92 ' -789.79 4.21 785.58 855.49 72.26 783.23 784.920 785.580 783.230 -0 068 0.143 56.400 -0.068 154.200 0.143 0.333 
10?2/200210?2/2002 794.18 10.74 783.44 789.79 5.40 784.39 855.49 73.85 781.64 763.440 784.390 781.640 -0.098 0*152 56.400 •0.098 154.200 0.152 0.833 
OT/22/2003OT/22/2003 794.18 12.95 781.23 789.79 6.20 783.59 85549^ 74.53 780.96 781.230 783.590 780.960 -0.245 0.023 56.400 -0.245 154.200 0.023 0.833 
10/28/2003 •794.18 12.68 781.5 789.79 •'6.59 783 2 855.49 74.26 781.23 781.500 783.200 781.230 •0.176 0.023 56.400 -0.176 154.200 0.023 0.833 

• 04/07/2004 794.18 8.87 785.31 789.79 4.57 785.22 855.49 74.30 781.19 785.310 785.220 781.190 0.009 0.348 56.400 0.009 154.200 0.348 0.833 
10/26/2004 794.18 12.52 .781.66 789.79 6.49 783 30 855.49 73.13 782.36 781.660 783.300 782.360 -0.170 -0.059 56.400 -0.170 154.200 -0.059 0.833 . 
04/24/2005 794.18 12.79 . 781.39 789.79 7.61 782.18 855.49 75.34 780.15 781.390 782.180 780.150 -0 082 0.10S 56.400 -0 082 154.200 0.105 0.833 
10/25/2005 794.18 14.43 779.75 789.79 8.00 781.79 855.49 78.80 776.69 779.750 781.790 776.690 -0 211 0.258 56.400 -0.211 154.200 0.258 0.833 
04/25/2006 ' 794.18 10.18 784.00 789.79 5.17 784.62 855.49 73.13 782.36 784.000 784.620 782.360 -0.064 0.138 56.400 -0.064 154.200 0.138 0.633 
04/24/2007 794 18 8.28 785.90 789.79 4.06 785 73 855.49 71.90 783.59 785.900 785.730 783.590 0.018 0.195 56.400 0.018 • 154.200 0.195 0.833 
04/01/2008 794.18 6.35 787.83 789.79 2.48 787 31 855.49 70.61 784.88 787.830 787.310 i 784.880 0.054 0.249 56.400 •0.054 154.200 0.249 0.833 

' 04/13/2009.' 794.18 9.29 764.89 789.79 4.52 785.27 855.49 72.37 783.12 784.690 785.270 783.120 ' -0 039 0.149 56.400 -0.039 154.200 0.149 0.833 
05/04/20IO : 794.18 8.43 785.75 789.79 3.82 785.97 855.49 71.65 783.84 785.750 785.970 783.840 , -0.023 0.161 56.400 -0.023 154.200 0.161 0.833 
04/25/2011 .. : 794.18.'.. ... 8.79 . 785.39. . 789.79 _ 3 86 . . 785.93 _ -.855.49 . . . 72.08. . 783.41 . . 785.390 _ 785.930 . 783410 •'-0 056 0.167 56.400 •0.056 . 154.200 . . 0.167 . .. 0.833 . . 
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Devonian Aquifer Gauging' Data 

former Ralston Disposal Site • Cedar Rapids 
Azimuth ana Gradient Calculations: MW-2B/MW-4B/MW-9B 

. App dip 2 • • .. Thaia . . ... Lower Hemisphere. Cross:product • . Pole' . . Pole Stride of .. True • Hydraulic flew Azimuth • Horizontal Gradient Horizontal Gradient 
.. Cos(beta). Cos(qamma) . . Cos(aipha) •Cosfbetal Coslqamma) Anqlefradians) . flog , Cosfatona) Cos(Deta) Cos(qamma) Azimuth Plunqe Plane Dip StnKe & Dip . deqreas m/Vm m/m 
' 0.553 0.000 tfVALUE! tfVALUEl tfVALUEl tfVALUE! • tfVALUE! #VALUEl tfVALUE! tfVALUE! tfVALUE! tfVALUEl N 56 47 W tfVALUEl ffVALUEl ffVALUEl ffVALUEl tfVALUEl 

0.553 0.001 tfVALUEl tfVALUEl tfVALUEl tfVALUEl tfVALUEl tfVALUEl tfVALUE! tfVALUEl tfVALUE! tfVALUE! N 58.47 W tfVALUEl ffVALUEl ffVALUEl tfVALUEl •tfVALUE! 
0.553 0.002 tfVALUEl tfVALUEl tfVALUEl tfVALUEl tfVALUEl ffVALUEl tfVALUE! LVALUE! tfVALUE! tfVALUE! N 58.47 W tfVALUEl ffVALUEl JfVALUE! tfVALUEl .tfVALUEl 
0.553 0.000 . tfVALUEl ffVALUEl tfVALUEl tfVALUEl tfVALUE! tfVALUEl LVALUE! tfVALUE! tfVALUE! tfVALUE! N 50.47 W tfVALUE! ffVALUEl ffVALUEl ffVALUEl tfVALUE! 
0.553 0.001 tfVALUEl tfVALUEl ffVALUEl tfVALUEl tfVALUEl tfVALUEl tfVALUE! tfVALUE! tfVALUE! tfVALUE! N 50.47 W #VALUE1 ffVALUEl ffVALUEl tfVALUE! tfVALUEl 
0.553 0.000 0.435 -0.900 0.002 1.707 -1.000 -0.001 0 002 1.000 334.606 89.89 N 50.47 W 0.11 SE N 58 47 W 0.11 SE 154.606 1.900 0.0019 
0.553 • -0.001 0.435 -0.900 0.002 1.707 -1.000 0.000 0.002 1.000 354.544 89.89 - N 58.47 W 0.11 SE N 58 47 W 0.11 SE 174.544 1.917 0.0019 
0.553 0.001 0.435 -0.900 0.002 1.707 -1 000 -0.00J 0 001 1.000 299 523 89.63 N 58.47 W 0.17.SE N 58.47 W 0.17 SE 119.523 2 920 0.0029 
0.553 -0.001 0.435 -0.900 0.000 1.707 -1.000 0.001 0.001 1.000 .50.017 89.92 N 58.47 W 0.08 SW N 58 47 W 0.08 SW 230.017 1.383 0.0014 
0.553 -0.002 0.435 -0.900 0.000 1.707 -i 000 0 002 0.001 1.000 52.737 89.86 N 58.47 W 0.14 SW N 58 47 W 0.14 SV\ 232.737 2.446 0 0024 
0.553 -0.002 0.435 -0.900 O.OOO 1.707 -1.000 0.002 0.001 1.000 53 270 89.86 N 58.47 W 0.14 SW N 58.47 W 0.14 SW • 233.270 2.409 0 0024 
0.553 ' 0.001 0.435 •0.900 0.003 1.707 •1.000 •0.003 0.002 • 1.000 309.850 89.80 N 58.47 W 0.20 SE N 58 47 W 0.20 SE 129.850 3.428 0 0034 
0.563 -0.001 0.435 -0.900 0 001 1.707 -1.000 0.001 0.001 1.000 43.842 89.92 N 58.47 W 0.08 SW N 58.47 W 0.08 SW 223.842 1.482 0.0015 
0.553 o.ooo 0.435 -0.900 0.004 1.707 •1.000 -0.002 0.003 1.000 327.560 89.80 N 58.47 W 0.20 SE N 58.47 W 0 20 SE •147.560 3.574 0 0036 
0.553 

I 0.553 
-0.003 
-O.OOf 

0.435 
0.435 

-0.900 
-0.900 

0.001 

0002 
1.707 
1.707 

-1.000 

• 1.000 
0.002 

0 000 
0.002 
0.003 

1.000 
1.000 

53.516 

353.330 
89.84 
89.65 

N 58.47 W 
N 58.47 W 

0.16 SW 
o.i5 se 

N 50.47 W 0.16 SW 
N 50.47 WO 15 SE 

233 516 
173.330 • 

2.861 
2.635 

0.0029 
0.0026 

" 0.553 -0.002 0.435 -0.900 0.003 1.707 • 1.000 0 000 0.003 1.000 1.535 89.83 ' N 58.47 W 0.17 SW N 58.47 W 0.17 SW 181.535 2 985 0.0030 
0.553 
0.553 

-0.004 
-0.003 

0.435 
0.435 

-0.900 
• -0.900 

0.000 
0.000 

1.707 
1.707 

-1.000 
-1 000 

0.004 

0.003 
0.002 

0.002 

1.000 
1.000 

56.657 
56.766 

89.76 
69.62 

N 58.47 W 
N 58.47 W 

0.24 SW 

0.18 SW 

M 58.47 W 0.24 SW 

N 58.47 W 0.18 SW 

238.857 

236.766 
4.272 
3.074 

0.0043 

0.0031 
1 0.553 

0.553 
0.553 

0.000 
-0.003 
-0.001; 

0.435 
0.435 
0.435 

•0.900 
-0.900 
•0.900 

0.006 
•0.001 
0.002 

1.707 
1.707 
1.707 

-1.000 
-1.000 
.1.000 

•0.004 
0.003 
0.000 • 

0.005 
0 000 
0.002 

1.000 
1.000 
1.000' 

324.884 
82.410 
7.318 

89.65 
89.81 
89.88 

N 58.47 W 
N 50.47 W 
N 50.47 W 

0.35 SE 
0.19 SW ' 
0.12 SW 

N 58.47 W 0.35 SE 
M58 47 W0.19SW 
N 58.47 W 0.12 SW 

144.884 
262.410 
107.318 

6.151 
3.300 
2.181 

0.0062 
0.0033 

. 0.0022 ' 
0.553 
0.553 
0.553 

-0.004 
•0.001 • 
0.000 

0.435 
0.435 
0.435 

•0.900 
•0.900 
-0.900 

0.005 
0.002 
0.003 

1.707 
1.707 
1.707 

• 1.000 
t ooo 

-1.000 

0 001 

0.000 
-0.002 

0.005 
Q.003 
0.003 

1.000 
1 000 

1.000 

8.766 
352.535 
321 347 

69.69 
69.65 
89.80 

N 50.47 W 
N 58.47 W 
N 58.47 W 

0.31 SW 

0.15 SE 
0.20 SE 

N 58.47 W 0.31 SW 
N 56.47 W 0.15 SE 

N 58.47 W 0.20 SE 

188.766 
172.535 
141.347 

5474 

2.545 
3.491 

0.0055 
0.0025 

0.0035 
0.553 0.001 0.435 -0.900 0.004 1.707 • 1.000 -0.003 0.003 1.000 314.636 89.74 N 58.47 W 0.26 SE N 58.47 W 0.26 SE 134.636 4.612 0.0046 
0.553 
0.553 

.0.553 

-0.001 
0.000 

. ... -0.001 .. 

0.435 
0.435 

. 0.435 . 

-0.900 
•0.900 
•0.900 

0.003 
0 003 
0.003 

1.707 
1.707 

. TV707 . . 

-1.000 
•1.000 
• 1.000 

-0.001 
-0.001 
-0.001 

0.002 
0.003 

. 0.003 . 

1.000 
1.000 

...1.000 

341.551 
334 526 
345.560 

69.65 
69.84 

.89.83 

N 58.47 W 
N 58.47 W . 
N 58 47 W 

0.15 SE 
0.16 SE 
0.17 SE 

N 58.47 W 0.15 SE 
N 58.47 W 0.16 SE ' 
N 58.47 W 0.17 SE 

161.551 
154.528 
165.560 . 

2.629 
2.814 
2.975 

0.0026 
0.0028 

. . 0.0030 ^ . 
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GRAPH A-l: Groundwater Flow Direction and Gradient - MW-1, MW-3, and MW-9 
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GRAPH A-2: Groundwater Flow Directionand Gradient -MW-2, MW-4, and MW-9 



ATTACHMENT B 


V  M W H  y  



Rockwell Collins, Inc. (Rockwell Collins) has conducted an evaluation of the potential for vapor 
intrusion at the former Ralston Disposal site in Cedar Rapids, Iowa (Site). 

1.1 GUIDANCE 
' 	 • • 

. > ' ' ' 	 • • • 

United States Environmental Protection Agency (USEPA) Region 7 conducted a five-year 
review of the remedial actions implemented at the Ralston Site pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980, as amended (CERCLA), 
and the National Contingency Plan (NCP). Accordingly, the following documents were identified 
as applicable guidance for the Site vapor intrusion evaluation: 

Office of Solid Waste and Emergency Response (OSWER) Draft Guidance for 
Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils 
(Subsurface Vapor Intrusion Guidance) (USEPA, 2002). 

• 	 User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings (USEPA, 
2004). 

• 	 Vapor Intrusion Pathway: A Practical Guide (Interstate Technology & Regulatory 
Council [ITRC], 2007). 

Draft USEPA's Vapor intrusion Database: Preliminary Evaluation of Attenuation 
Factors (USEPA, 2008). 

Risk Assessment Guidance for Superfund (RAGS), Volume 1, Human Health 
Evaluation Manual, (Part F, Supplement Guidance for Inhalation Risk 
Assessment) (USEPA, 2009). 

• 	 Review of the Draft 2002 Subsurface Vapor Intrusion Guidance (USEPA, 2011a) 

• 	 Regional Screening Table User's Guide (USEPA, 2011b). 

Applicable state-specific guidance was not identified for Iowa. 

1.2 PRELIMINARY SCREENING 

The USEPA and ITRC guidance documents include a similar preliminary screening process to 
assess the potential for vapor intrusion at a site (USEPA, 2002; ITRC, 2007). A preliminary 
screening process based on these guidance documents is outlined in subsections 1.2.1 through 
1.2.7 and is used to assess the potential for vapor intrusion. 

1.2.1 Step 1 - Is an Acute Exposure Present? (No) 

An acute or .emergency hazard resulting from vapor intrusion in the site vicinity is not suspected. 
Indicators of acute scenarios, such as odors, physiological symptoms, wet basements, and/or 
measured • or likely explosive, acutely toxic, corrosive, or chemically . reactive vapor 
concentrations, have not been reported in buildings or connecting utility conduits in the Site 
vicinity. 

1 



1.2.2 Step 2 - Is Site Characterization Sufficient? (Yes) 

The Site has documented soil and groundwater impacts resulting from former industrial waste 
disposal activities. The following components of the Site conceptual model are presented in the 
Remedial Investigation Report (Rl Report) (MWH, 1997): site characterization, nature and 
extent of contamination, removal actions, contaminant fate and transport, risk assessment, and 
institutional controls. 

Soil impacts remain in unsaturated soil on site in the former disposal area, which has been 
capped. There are no buildings located on site or within 300 feet of the Site. The potential for 
vapor intrusion from soil impacts would exist if a future building without vapor mitigation controls 
would be built Within 100 feet of the former disposal area. However, the former disposal area 
and the surrounding 100-foot perimeter are either located within property controlled by Rockwell 
Collins and listed on the State of Iowa Registry of Hazardous Waste or Hazardous Waste 
Substance Disposal Sites, or within the Chicago Northwestern Transportation Company 
Property, as shown in Figure B-1. Therefore, institutional controls and land use control the 
future potentially complete vapor intrusion pathway from unsaturated soil impacts. 

Based on the Site conceptual model, impacted groundwater is a potential source of 
contamination to indoor air in buildings in the Site vicinity. The vapor intrusion pathway was 
evaluated at each of the current monitoring well Ideations. 

The extent of the alluvial aquifer groundwater impacts is depicted in Figure 5-2 of the Rl Report. 
The highest volatile organic compound (VOC) concentrations have been historically detected 
near the central portion of the Site with the alluvial groundwater plume underlying the Site and 
extending north of the Site. The lateral extent of the alluvial aquifer groundwater plume 
generally follows the channel of Dry Run Creek to the northwest and northeast, which is 
consistent with the alluvial groundwater flow system. The extent of the alluvial aquifer has also 
been delineated on site to the south, in the direction of the nearest existing off-site buildings, as 
depicted in Figure 5-2 of the Rl Report. 

The extents of the Devonian and Silurian bedrock aquifer groundwater impacts are depicted in 
Figures 5-4 and 5-5, respectively, of the Rl Report. In the Devonian and Silurian aquifers, the 
highest VOC concentrations have been historically detected north of the Site with groundwater 
impacts underlying the Site and extending off site to the south. The lateral extent of the bedrock 
aquifers is consistent with a predominantly southeastern direction of groundwater flow. 

1.2.3 Step 3 - Are Contaminants of Potential Concern Sufficiently Volatile and Toxic? 
(Yes) 

USEPA considers a chemical to be sufficiently volatile if the Henry's Law Constant is equal to or 
greater than 1x10"5 atmosphere-cubic meter per mole (USEPA,- 2002). USEPA considers a 
chemical to be sufficiently toxic if the vapor concentration of the pure component poses an 
incremental lifetime cancer risk greater than 1x10"® or a noncancer hazard index (HI) greater 
than 1 (USEPA, 2002). Table 1 of the USEPA guidance (2002) identifies chemicals that are 
sufficiently toxic and volatile to pose a concern through vapor intrusion. 



The following VOCs have been detected in at least 'one site groundwater sample collected 
during the last five years of groundwater monitoring: 

• Benzene 
• 1,2-Dichlorobenzene 
• 1,1-Dichloroethene (1,1-DCE) 
• cis-1,2-Dichloroethene (cis-1,2-DCE) 
• trans-1,2-Dichloroethene (trans-1,2-DCE) 
- Tetrachloroethene (PCE) 
• Trichloroethene (TCE) 

« Vinyl chloride (VC) 


Each of these compounds are identified to be sufficiently volatile and toxic to warrant further 
screening of the vapor, intrusion pathway in Table 1 of Subsurface Vapor Intrusion Guidance 
(USEPA, 2002). 

Since publication of the Subsurface Vapor Intrusion Guidance (USEPA, 20.02), toxicity values of 
several of these compounds and risk assessment calculations for the inhalation exposure 
pathway have been revised. The noncancer reference concentrations for chronic inhalation 
exposure (RfCs) and cancer unit risk factors (URFs) used for the sufficiently toxic determination 
in the Subsurface Vapor Intrusion Guidance are provided in Table D-1 of the document 
(USEPA, 2002). Current noncancer RfC and cancer Inhalation Unit Risk (IUR) toxicity values 
for these compounds are provided in the November 2011 Regional Screening Level Resident 
Air Supporting Table included in Attachment B1. Target indoor air concentrations (screening 
levels) based on the current compound toxicity values and USEPA Region 7 risk assessment 
calculations were calculated for noncancer and cancer human health risk in Tables B-1 and B-2, 
respectively. 

Maximum vapor concentrations of the pure components were calculated in Table B-3 and 
compared to updated target indoor air concentration screening levels based on current toxicity 
values in Table B-4. As shown in Table B-4, each of the compounds listed above is found to" be 
sufficiently toxic to warrant further evaluation. 

2.2.4 Step 4 - Are Buildings Located in Site Proximity Currently or inFuture Use? (Yes) 

USEPA guidance establishes an area within 100 feet vertically or laterally from a volatile 
concentration of regulatory concern as a potential impact area for vapor intrusion (USEPA, 
2002). Currently, detected groundwater concentrations are limited to the MW-1, MW-2, and 
MW-3 monitoring wells nests located on site; and MW-7D, and the MW-9 nest located off site. 
There are no buildings located on site, within 100 feet of the site boundary or within 100 feet of 
any well, with detected groundwater impacts. The closest residence (Raftis residence) to the 
Site, or a monitoring well with detected groundwater concentrations is located approximately 
350 feet south of the Site and approximately 300 feet west of the MW-9 monitoring well nest, as 
shown in Figure B-1. There are also no significant subsurface utilities or conduits crossing the 
Site that may provide preferential pathways for soil gas to migrate off site. 



Future construction of buildings on the undeveloped properties located within 100 feet of the 
former disposal area is not likely for the following reasons: 

• 	 Rockwell Collins has control of the property surrounding the Site, as shown in 
Figure B-1. 

• 	 The steep topography surrounding the Site to the northeast and south, and low 
areas susceptible to flooding, limit accessible area for building. 

• 	 Recent development south of the Site has been conducted along Blair's Ferry 
Road, where zoning is for non-residential purposes. 

2.2.5 Step 5 -Identify Occupant Exposure Scenarios and Screening Levels 

Although there are no current or expected future buildings located within 100 feet of the Site or 
a monitoring well with detected groundwater concentrations, a hypothetical residential exposure 
scenario will be assessed for a conservative approach to the vapor intrusion evaluation. 

Table 2c of the USEPA guidance document (2002) provides target groundwater screening 
levels corresponding to residential target indoor air concentrations where: 

• 	 Chemical partitioning from groundwater to soil gas obeys Henry's Law. 
. 	 • Soil gas to indoor air attenuation factor is 0.001. 


Both target cancer risk of 1x10"6 and noncancer HI of 1 are satisfied. 


Updated target residential indoor air concentrations based on current compound toxicity values 
and USEPA Region 7 risk assessment calculations were calculated for noncancer and cancer 
human health risk in Tables B-Tand B-2, respectively and summarized in Table B-4. 

2.2.6 Step 6 -Do Data Exceed Screening Levels? (Yes) 

The maximum groundwater concentrations detected during the last five years of groundwater 
monitoring at the Site were compared to the USEPA 2002 target groundwater screening levels 
in Table B-5. As shown in Table B-5, the maximum detected groundwater concentrations 
exceeded the target groundwater screening levels for the following compounds: 

• 	 Benzene 
• 	 1,1-DCE 
• 	 cis-1,2-DCE 
• 	 trans-1,2-DCE 
-	 TCE 
-	 VC 

However, the target groundwater screening levels in Table B-5 are based on a default 
attenuation factor (0.001) and are not based on current compound toxicity values. Therefore, 
maximum soil vapor concentrations based on maximum defected groundwater concentrations 
were also calculated and compared to the updated target residential indoor air concentrations 
that were calculated in Tables B-1 and B-2. Calculation of maximum soil vapor concentrations 
based on overall maximum detected groundwater concentrations is shown in Table B-6. As 



shown in Table B-7, the overall maximum soil vapor concentrations exceeded the target 
residential indoor air concentrations for the following compounds: 

• Benzene 
- 1,1-DCE 
• trans-1,2-DCE 
- PCE 
- TCE 
• VC 

Calculation of maximum soil vapor concentrations based on maximum groundwater 
concentrations detected at individual monitoring wells during the last five years and 
comparisons with residential target indoor air concentrations are shown in Tables B-8 through 
B15. Where monitoring well nests are located, maximum groundwater concentrations detected 
in the uppermost screened interval from 2007 to present were used to calculate maximum soil 
vapor concentrations. For the MW-1, MW-2, MW-3, and MW-4 well nests, the uppermost 
monitoring well ("A" level) is screened in the alluvial aquifer. At the MW-9 well nest, the 
uppermost monitoring well ("B" level) is screened in the Devonian bedrock. 

Due to previous alluvial aquifer groundwater delineation presented in the Rl Report 
(MWH, 1997), monitoring wells at the off-site MW-5 through MW-9 locations were screened only 
in bedrock to target the depth of greatest groundwater impact. The extent of impacts in the 
alluvial aquifer was delineated between the former disposal area and these bedrock well 
locations. Because groundwater concentrations in the bedrock aquifers are expected to exceed 
groundwater concentrations in the alluvial aquifer at these off-site locations, use of the bedrock 
aquifer groundwater concentrations is expected to provide an overestimate of the actual 
maximum soil vapor concentrations in the vicinity of MW-5D, MW-7D, MW-8D, and MW-9B. As 
shown in Tables B-8 through B-15, calculated maximum soil vapor concentrations exceeded 
residential target indoor air concentrations for at least one compound at the following locations: 
MW-1A, MW-3A, and MW-9B. For each of these exceedances, the attenuation factor that 
would be required to reduce the maximum soil vapor concentration to the residential target 
indoor air concentration was calculated in the respective tables. Each calculated AF shown in 
Tables B-8 through B-15 is the compound-specific target indoor air concentration divided by the 
maximum soil vapor concentration calculated for that compound at a particular monitoring well. 
The calculated AFs indicate the magnitude of attenuation required between the subsurface soil 
vapor and indoor air required to achieve the compound-specific target indoor air concentrations; 
therefore, the larger the soil vapor concentration (denominator in the equation), the smaller the 
calculated AF. Each calculated AF was compared to a screening AF of 1E-03, which is both a 
conservative USEPA screening value and a conservative empirical groundwater-to-indoor air 
value as described in'the following paragraph. 

In the Subsurface Vapor Intrusion Guidance, groundwater screening levels based on 
compounds partitioning from across the water table to soil gas according to Henry's Law in 
Table 2C: Question 4 Generic Screening Levels and Summary Sheet are based on a soil gas to 
a conservative indoor air attenuation factor of 1E-03 (USEPA, 2002). The 95th percentile of 
groundwater-to-indoor air attenuation factors based on 1,058 groundwater-to-indoor air 



attenuation factors calculated from 266 buildings on 36 sites, as described in USEPA's Vapor 
Intrusion Database: Preliminary Evaluation of Attenuation Factors is also 1E-03 (USEPA, 
2008). The empirical groundwater-to-indoor air attenuation factors were calculated by dividing 
measured indoor air concentrations by the soil vapor concentrations calculated from the 
estimated groundwater concentrations underlying the building. 

As shown in Tables B-8 through B-15, calculated maximum soil vapor concentrations for one or 
more compounds in the vicinity of MW-1A, MW-3A, and MW-9B require an attenuation factor 
less than (more reduction in concentration than) the conservative value of 1E-03. At MW-1A, 
the calculated attenuation factors for PCE (5.8E-04), TCE (9.4E-05), and VC (1.1E-04) were 
less than 1E-03.. The calculated attenuation factors for the following six compounds were less 
than 1E-03 at MW-3A: benzene (1.4E-04), 1,1-DCE (2.8E-04), trans 1,2-DCE (3.0E-04), TGE 
(2.6E-07), and VC (1.7E-07). At MW-9B, the calculated attenuation factors for TCE (3.4E-04) 
and VC (7.7E-06) were less than 1E-03. 

2.2.7 Step 7 - Do Exceedances Warrant Further Investigation? (No) 

The vapor intrusion evaluation described in the previous sections integrates use of the following 
conservative factors: 

• 	 Maximum groundwater concentrations detected during the past five years. 

• 	 Maximum observed groundwater temperature. 

- • Target cancer risk of 1E-06. 

• 	 Calculation of noncancer screening levels for a child resident

• 	 Division of noncancer screening levels by number of compounds with same target 
organs. 

• 	 Attenuation factor based on 95th percentile of empirical values. 

• 	 Groundwater concentrations from bedrock monitoring wells at MW-5D, MW-7D, 
MW-8D, and. MW-9B, which are greater than groundwater concentrations in the 
overlying unconsolidated sediments in these off-site locations based on Rl alluvial 
aquifer plume delineation. 

This evaluation indicates vapor intrusion of VOCs from groundwater in the alluvial aquifer could 
potentially result in residential indoor air concentrations exceeding a target lifetime cancer risk of 
1E-06 or noncancer hazard index of 1 in the vicinity of MW-1A and MW-3A, which are located 
nedr the former disposal area. The highest detected groundwater concentrations and, 
therefore, calculated maximum soil vapor concentrations are located at MW-3A. The closest 
residential buildings to MW-3A are the Thurness residence, which is located approximately 
570 feet to the northeast, and the Raftis residence located approximately 560 feet to the 
southwest (Figure B-1). Monitoring well MW-1A is also located over 100 feet away from the 
nearest buildings. However, future residential development in the vicinity of these wells will not 
occur given Rockwell Collins ownership of the property in the area, existing institutional controls, 
steep topography near the Site, and surrounding land development patterns. 

6 
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VOC concentrations detected in bedrock monitoring well MW-9B were also calculated to 

potentially result in residential indoor air concentrations exceeding a target lifetime cancer risk of 

1E-06 and a noncancer hazard index of 1. However, groundwater concentrations detected in 

bedrock monitoring well MW-9B are not representative of actual groundwater concentrations 

that would partition to soil vapor, because groundwater monitored at MW-9B is overlain by over 

70 feet of glacial till sediments and the extent of groundwater VOCs in the alluvial aquifer has 

. been delineated between the former disposal area and MW-9B. Therefore, the absence of 

deep conduits and utilities, and the presence of shallow saturated Conditions and relatively 

fine-grained sediments above bedrock effectively prohibit vapor intrusion of VOCs exceeding 

target indoor air concentrations to hypothetical future structures in the vicinity of MW-9B. , 
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TABLE B-1 

CALCULATION OF RESIDENTIAL INDOOR AIR SCREENING LEVELS BASED ON NONCANCER HEALTH RISK 

• 

> 	 

Inhalation Number of 
Noncancer Compounds with 

Compound RfC, THQ ATrc EDrc EFrc ETrc Target Organ Same Target Organ SLres_c_a|r_nc 

(mg/m3) (unitless) (days) (years) (days/year) (hours/day) (pg/m3) 

Benzene 3.0E-02/(a) 1 2190 6 350 . 24 Blood 1 3.1E+01 

1,2-Dichlorobenzene 2.0E-012.0E-01'Mb)'Mb) 1 2190 6 350 24 None 1 2.1E+02 

1,1-Dichloroethene 2.0E-012.0E-01 77 (a)(a) 1 2190 6 350 24 Liver '3 7.0E+01 

cis-1,2-Dichloroethene NANA // 1 2190 6 350 24 NA NA NA 
trans-1,2-Dichloroethene 6.6.0E0E-0-022VLVL(C(C)) 1 2190 6 350 24 Liver 3 2.1E+01 

Tetrachloroethene (~2.7E-01 (d)) 1 2190 6 350 24 Nervous System 1 2.8E+02 

Trichloroethene "270E:03~~~(a) 1 2190 6 . 350 24 Heart, Thymus 1 2.1E+00 

Vinyl chloride 1.0E-01 (a) 1 2190 , 6 350 24 Liver 3 3.5E+01 
\ 


Notes: 

1. 	 The noncancer screening levels are based on a resident child receptor residing in a home 350 days per year over a period of 6 years per 

United States Environmental Protection Agency (USEPA) Region VII guidance. 

2. 	 The noncancer screening levels calculated by the equation below are divided by the number of contaminants with the same target organ per 


USEPA Region VII guidance. 


SLres-c-air-nc= [THQ*ATrc*(1000pg/mg)]/[EFrc*EDrc*ETrc*(1day/24hours)*(1/RfCj)] Reference: USEPA November 2011 Regional Screening Table User's Guide. 

Where: 

SLres-c-air-nc= Screening level for indoor inhalation pathway of a child resident based on noncancer health risk. 

RfC, = Chronic inhalation reference concentration. 

THQ = Target hazard quotient. ^ 	 • ' 

ATrc = Averaging time for child resident (70 years X 365 days/year for carcinogenic; ED x 365 days/year for noncarcinogenic). 

EDrc = Exposure duration for child resident. 	 - ' 

EFrc = Exposure frequencyTor child resident. 

ETrc= Inhalation exposure time for child resident. 

(a) = Value obtained from the USEPA Integrated Risk Information System (IRIS). 
(b) = Value obtained from USEPA HealthEffects Assessment Summary Tables (HEAST): Annual Update, FY 1997. NCEA, Office of Research and 


Development and Office of Emergency and Remedial Response (USEPA, 1997), as reported in the November 2011 RSL Tapwater Supporting Table. 


(c) = Value obtained from Provisional Peer Reviewed Toxicity Values (PPRTVs), as reported in the November 2011 RSL Tapwater Supporting Table, derived 


by the USEPA Superfund Health Risk Technical Support Center (STSC) for the USEPA Superfund program. 


(d) = Value obtained from Agency for toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels (MRLs). 

mg/m3 = Milligram(s) per cubic meter. • 

pg/m3 = Microgram(s) per cubic meter. 
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TABLE B-2 . , 

CALCULATION OF RESIDENTIAL INDOOR AIR SCREENING LEVELS BASED ON CANCER HUMAN HEALTHRISK 

Compound IUR TR ATr EDrc EDra EFr ETr SLrM.ajr_ca ^•-r^t-air^ca+mu) CIol-r«*-alr-ca-vc S 

(ng/m3)'1 (unitless) (days) (years) - (years) (days/year) (hours/day) (pg/m3) (pg/m3) (pg/m3)" (pg/m3) 

Benzene 7.8E-06^ (a) 1.0E-06 25550 6 24 350 24 3.1E-01 NA NA NA 

1,2-Dichlorobenzene NC 1.0E-06 25550 6 24 350 24 NA NA NA NA 

1,1-Dichloroethene NC 1.0E-06 25550 6 24 350 24 NA NA NA NA 
cis-1,2-Dichloroethene NC 1.0E-06 25550 6 24 350 24 NA NA NA NA 
trans-1,2-Dichloroethene __NC 1.0E-06 25550 6 24 350 24 NA _ NA NA NA 
Tetrachloroethene C 5.9E.06—Ibp . 1.0E-06 .25550 6 24 . 350 24 .(H4riE4};iZH NA NA NA 
Trichloroethene 4.1E-06. (a>— 1.0E-06 25550 6 24 350 24 NA NA NA 

1.0E-06 (c) 1.0E-06 25550 6 24 350 24 NA 9.6E-01 4.3E-01 NA 
3.1E-06 <d) 1.0E-06 . 25550 6 24 350 24 7.8E-01 NA NA NA 

Vinyl chloride 4.4E-06i— (a) 1.0E-06 25550 6 24 350 24 NA NA NA 1.6E-01 

Notes: 

1. Benzene and tetrachloroethene are considered carcinogenic without a mutagenic mode of action. 

The cancer indoor air screening levels for these compounds are based on an age-adjusted resident receptor exposed to indoor air 

350 days per year over a period of 6 years as a child and 24 years as an adult per United States Environmental Protection Agency (USEPA) Region VII guidance. 

2. Vinyl chloride and trichloroethene are considered a carcinogen with amutagenic mode of action. The mutagenic cancer screening levels are calculated for compounds considered 

carcinogenic via a mutagenic mode of action and are based on a resident receptor exposed to indoor air 350 days per year with Age Dependent Adjustment Factors 

over a period of 6 years as a child and 24 years as an adult per Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005). 

The mutagen vinyl chloride has a unique set of screening level equations as shown in the USEPA November 2011 RegionalScreening Level User's Guide. 

SLI#s.ai.ca= [TR*AT]/[EF(*(EDrc+EDra)*EV(1day/24hours)*!UR] Reference: USEPA November 2011 Regional Screening Table User's Guide. 

SLfes.air.^ = [TR'AT|/[EFr-ETr*{1day/24hours)*((ED0-2*IUR*10)+(ED2_6*IUR*3)+(ED6.16*IUR*3)+(ED16.3a"IURM))] Reference: USEPA November 2011 RegionalScreening Table User's Guide. 

SLr„.^.(catmu)= [1]/[(1/SLres.a*.ca)+(1/SLre5.ak.mu)] Reference: USEPA November 2011 Regional Screening Table User's Guide. 

SLies.ar.ca.vc = [TR]/[IUR+ ({lUR*EFr*(EDrc+EDra)*ETr*(1day/24hours))/AT)] Reference: USEPA November 2011 Regional Screening Table User's Guide. 

Where: 

SLres.ak.ca = Screening level for indoor inhalation pathway of a resident basedon cancer health risk without mutagenic mode of action. 

SLres.g^g.,^ = Screening level for indoor inhalationpathway of a resident based on cancer health risk for vinyl chloride. 

IUR = Inhalation unit risk. 

TR = Target cancer risk. 

AT, = Averaging time for resident (70years X 365 days/year for carcinogenic; EDx 365 days/year for noncarcinogenic). 

EDfa == Exposure duration for adult resident. 

ED,C == Exposure duration for child resident. 

EDQ.2 =Exposure duration for resident 0-2 years old. 

ED2.0 = Exposure duration for resident 2-6 years old. 

ED6.16 = Exposure,duration for resident 6-16 years old. 

EDl6.3o = Exposure duration for resident 16-30 years old. 

EFr = Exposure frequency for resident. 

ET,= Inhalation exposure time for resident. 

(a) = Value obtained from the USEPA Integrated Risk Information System (IRIS). 

(b) = Value obtained from California Environmental Protection Agency (OEHHA) Office of Environmental Health Hazard Assessment's Chronic Reference 

Exposure Levels (RELS) from December 18, 2008 and the Cancer Potency Values from July 21, 2009, as reported in the November 2011RSL Resident Air Supporting Table. 

(c) = Value (kidney mutagenic endpoint) obtained from the USEPA November 2011 Regional Screening Table Frequently Asked Questions. 

(d) = Value (non-Hodgkin's lymphoma/liver cancerendpoint) obtained from the USEPA November 2011' RegionalScreening Table Frequently Asked Questions. 

pg/m3 = Microgram(s) per cubic meter. — ' 

NA = Not applicable. ' 

NC = Not a considered a carcinogen. 
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TABLE B-3 


CALCULATION OF MAXIMUM PURE COMPONENT VAPOR CONCENTRATION 


Dimensionless 

Aqueous Solubility Henry's Law Constant Maximum Pure Component 

Compound at 25 °C (S)3 at 25 °C (H')a Vapor Concentration at 25 °C (Cma)( vp) 

(mg/L) (unitless) (ug/m3) 

Benzene 1790 0.2269011 4.06E+08 

1,2-Dichlorobenzene 156 0.0784955 1.22E+07 

1,1-Dichloroethene 2420 1.0670482 2.58E+09 

cis-1,2-Dichloroethene 6410 0.1668029 1.07E+09 

trans-1,2-Dichloroethene 4520 0.1668029 7.54E+08 

Tetrachloroethene 206 0.7236304 1.49E+08 

Trichloroethene 1280 0.4026983 5.15E+08 

Vinyl chloride 8800 1.1365495 1.00E+10 

Notes: 

' = United States Environmental Protection Agency Estimation Program Interface Suite ™(EPI Suite ™). 
b _ - ^max.vp - S x H' x (1000|ig/1mg) x (1L/1000mL) x (1mL/1cm ) x (100cm/1m) 

Reference: Appendix D of Subsurface Vapor Intrusion Guidance (USEPA, 2002). 

mg/L = Milligram(s) per'liter. 

pg/m3= Microgram(s) per cubic meter. ~ 
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TABLE B4 

DETERMINATION OF SUFFICIENT TOXICITY FOR CONCERN THROUGH THE 

VAPOR INTRUSION PATHWAY 

Compound c a 
wmax, vp 

(pg/m3) 

SL b 
ol-res-c-air-nc 

(pg/m3) 

Rl c 
ol-res-air-ca 

(pg/m3) 

CI d 
*-"-res-air-mu 

(pg/m3) 

CI e 
CM-res-air-(ca+mu) 

(pg/m3) 

SL f 
^-"-res-air-ca-vc 

(pg/m3) 

Most Conservative 

Screening Level 

(pg/m3) 

' Sufficiently 

Toxic 9? 

Benzene 

1,2-Dichlorobenzene 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

'Tetrachloroethene 

Trichloroethene 

Vinyl chloride 

4.06E+08 

1.22E+07 

2.58E+09 

1.07E+09 

7.54E+08 

1.49E+08 

5.15E+08 

1.00E+10 

3.1E+01 

2.1E+02 

7.0E+01 

NA 

2.1E+01 

2.8E+02 

- 2.1E+00 

3.5E+01 

3.1E-01 

NA 

NA 

NA 

NA 

4.1E-01 

7.8E-01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9.6E-01 

NA 

NA 

NA 

NA 

NA ' 

NA 

NA 

4.3E-01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.6E-01 

3.1E-01 
2.1E+02 

7.0E+01 

NA 

2.1E+01 

4.1E-01 

4.3E-01 

1.6E-01 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes ' 

Yes 

Notes: 

a = Maximum Pure Component Vapor Concentration at 25 °C calculated in Table B-3. 

b = Screening level for indoor inhalation pathway of a child resident based on noncancer health risk 

calculated in Table B-1. 

c = Screening level for indoor inhalation pathway of a resident based on cancer health risk without 

mutagenic mode of action calculated in Table B-2. 

d = Screening level for indoor inhalation pathway of a resident based on cancer health risk 

with a mutagenic mode of action calculated in Table B-2. 

e = Screening level for indoor inhalation pathway of a resident based on cancer health risk 

with both a mutagenic and non-mutagenic mode of action calculated in Table B-2. 

' = Screening level for indoor inhalation pathway of a resident based on cancer health risk for vinyl chloride 

calculated in Table B-2. 

9 = A contaminant was determined to be sufficiently toxic to pose an unacceptable inhalation risk 

(incremental lifetime cancer risk'greater than-1E-06 or noncancer hazard index greater than 1) 

if the calculated Cmax vp was greater than one or more of the calculated indoor air screening levels. 

pg/m3= Microgram(s) per cubic meter. 

NA = Not applicable. 
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TABLE B-5 


COMPARISON OF MAXIMUM DETECTED GROUNDWATER CONCENTRATIONS TO USEPA 2002 GROUNDWATER 


SCREENING LEVELS 


Target Groundwater 

Maximum Concentration b 
C\« > CgW 

Groundwater Concentration (Cw)aCompound (Cgw) ' 


(pg/L) (pg/L) 


Benzene 14.9 5 Yes 
1,2-Dichlorobenzene 4.19 • 2600 - No 
1,1-Dichloroethene 321 190 Yes 

cis-1,2-Dichloroethene 30800 210 Yes 

trans-1,2-Dichloroethene 261 180 Yes 
Tetrachloroethene 1.59 5 No 
Trichloroethene 6140 5 Yes 
Vinyl chloride 1100 2 Yes 

Notes: 

a Highest concentration detected in site monitoring wells during last five years of groundwater monitoring. 

b Target groundwater concentration corresponding to target indoor air concentration where partitioning across-
the water table obeys Henry's Law, the soil gas to indoor air attenuation factor is 0.001, and the prescribed risk 
levels are target cancer risk = 1E-06 and Hazard lndex=1. 
Reference: Table 2C: Question 4 Generic Screening Levels and Summary Sheet in Subsurface Vapor Intrusion 

Guidance (United States Environmental Protection Agency [USEPA], 2002). 

pg/L= Microgram(s) per liter. 
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TABLE B-6 

CALCULATION OF SOIL VAPOR CONCENTRATIONS AT WATER TABLE FROM GROUNDWATER SOURCE 

I 

Compound 

Maximum 
Groundwater 

Concentration (Cw)' 

(M9/L) 

System 
Temperature (Ts) b 

(K) 

Critical 
Temperature (Tc)c 

(K) 

Normal 
Boiling 

Point (Ta)c 

(K) 

TB/TQ 
Constant (n)c 

(unitless) 

Enthalpy of Vaporization 
at Normal Boiling Pointc 

(cal/mol) 

Enthalpy of Vaporization 
at Tc (AHv,Ts))c 

(cal/mol) 

Henry's Law Constant 
Reference Temperature (TR)c 

IK) 

Henry's Law 
Constant 

at TR(HR) 
(atm-m3/mol) 

I 

Gas Constant 
Rcc • 

(cal/mol-K) 

Gas Constant 

R 

(atm-m3/mol-K) 

Dimensionless 
Henry's Law Constant 

at Ts(H'TS) 

(unitless) 

Maximum Source 
Soil Vapor 

Concentration (C„urc<)" 
(pg/m3) 

Benzene 
1,2-Dichlorobenzene 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

14.9 
4.19 
321 

30800 
261 
1.59 
6140 
1100 

288.25 
288.25 
288.25 
288.25 
288.25 
288.25 
288.25 
288.25 

562.16 
705.00 
576.05 
544.00 
516.50 
620.20 
544.20 
432.00 

353.24 
180.42 
304.75 
333.65 
320.85 
394.40 
360.36 
259.25 

0.63 
0.26 
0.53 
0.61 
0.62 
0.64 
0.66 
0.60 

0.35 
0.30 
0.30 
0.34 
0.34 
0.35 
0.37 
0.33 

7342 
9700 
6247 
7192 
6717 
8288 
7505 
5250 

8070 
9053 
6359 
7683 
7082 
9501 
8494 
4943 

298.15 
298.15 
298.15 
298.15 
298.15 
298.15 
298.15 
298.15 

5.56E-03 
1.90E-03 
2.61E-02 
4.07E-03 
9.39E-03 
1.84E-02 
1.03E-02 
2.71E-02 

1.9872 
1.9872 
1.9872 
1.9872 

1.9872 
1.9872 
1.9872 
1.9872 

1 

i 

8.205E-05 
8.205E-05 
8.205E-05 
8.205E-05 
8.205E-05 
8.205E-05 
8.205E-05 
8.205E-05 

1.47E-01 
4.75E-02 
7.63E-01 
1.10E-01 
2.63E-01 
4.49E-01 
2.66E-01 
8.60E-01 

2.2E+03 
2.0E+02 
2.5E+05 
3.4E+06 
6.9E+04 
7.1E+02 
1.6E+06 
9.5E+05 

Notes: 
" Highest concentration detected in site monitoring wells during last five years of groundwater monitoring. 

b Highest groundwater temperature recorded during purging of site monitoring wells (15.1 "C/59.18 °F). 

c Value provided in Appendix C of User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings (USEPA, 2004). 

d Vapor concentration at the source of contamination. for groundwater contamination is estimated assuming the vapor and aqueous phases are in local equilibrium according to Henry's Law. 

Csource = H'Ts'Cw-nL/IOOOmL) x (1mL/1cm3) x (100cm/1m)3 Reference: Equation 2 of User's Guide for Evaluating Subsurface Vapor Intrusioninto Buildings (USEPA, 2004). 

H'TS = [(exp(-AHvTS/Rc*(1/Ts-1/TR)))',HR]/R*Ts Reference: Equation 3 of User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings (USEPA, 2004). 

AHVTS = AHvo'Ifl-Ts/Tcytl-Ta/Tc)]" Reference: Equation 4 of User's Guide for Evaluating Subsurface Vapor Intrusioninto Buildings (USEPA, 2004). 

Where: 

H'TS = Henry's law constant at the system (groundwater) temperature. 

Cw = Groundwater concentration. 

AHvjs = Enthalpy of vaporization at the system temperature. 

Ts = System temperature. 

TR = Henry's law constant reference temperature. 

HR = Henry's law constant at the reference temperature. 

Rc = Gas constant. 
R = Gas constant. 
AHVib = Enthalpy of vaporization at the normal boiling point. 

Tc= Critical temperature. 

TB= Normal boiling point. 
n = Constant as a function of the ration Ts/Tc as indicated in Table 2 of User's Guide for Evaluating Subsurface Vapor Intrusioninto Buildings (USEPA, 2004). 

pg/L = Microgram(s) per liter. 
pg/m3 = Microgram(s) per cubic meter. 

K = Kelvin. 

Cal/mol = Calories per mole, 

atm = Atmosphere(s). 

mol = Mole(s). 

m3 = Cubic meter(s). 
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TABLE B-7 

COMPARISON OF CALCULATED SOIL VAPOR CONCENTRATIONS TO RESIDENTIAL INDOOR AIR SCREENING LEVELS 

AF to 

Compound Csource a SL b C80urc(, > SL Achieve SL 

(pg/m3) (pg/m3) 

Benzene 2.2E+03 . 3.1E-01 Yes 1.4E-04 
1,2-Dichlorobenzene 2.0E+02 2.1E+02 No NA 
1,1-Dichloroethene 2.5E+05 7.0E+01 Yes 2.8E-04 
cis-1,2-Dichloroethene 3.4E+06 NA NA NA 
trans-1,2-Dichloroethene 6.9E+04 2.1E+01 Yes 3.0ET04 
Tetrachloroethene 7.1E+02 4.1E-01 Yes 5.8E-04 
Trichloroethene 1.6E+06 4.3E-01 Yes 2.6E-07 
Vinyl chloride 9.5E+05 1.6E-01 Yes 1.7E-07 

Notes: 

3 = Maximum soil vapor concentrations from maximum groundwater concentrations at system ter 
calculated in Table B-6. 

b = Most consevative screening level determined in Table B-4. 

AF = SL/Csource 
Where: 


AF = Vapor intrusion attenuation factor. 


Csource = Vapor concentration at the groundwater source of contamination. 

SL = Screening level. 


pg/m3 = Microgram(s) per cubic meter. 


NA = Not applicable. 




TABLE B-8 


EVALUATION OF VAPOR INTRUSION POTENTIAL OF COMPOUNDSFROM GROUNDWATER TO INDOOR AIR IN THE VICINITY OF MW-1A 


MW-1A 	 AF to Achieve 

Maximum Groundwater Maximum Source Target Indoor Air 	 Target Indoor^source 
Compound Concentration (Cw) 0 Soil Vapor Concentration(CMurce) b Concentration c Target Indoor Air Concentration AF>1E-03Air Concentration d 

(pg'L) 	 - (pg/m3) (pg/m3) 

Benzene ND NA 3.1E-01 No NA NA 
1,2-Dichlorobenzene ND NA 2.1E+02 No NA NA 
1,1-Dichloroethene ND NA 7.0E+01 No NA NA 
cis-1,2-Dichloroethene 20.5 2.26E+03 NA NA NA NA 
trans-1,2-Dichloroethene ND NA 2.1E+01 No NA •NA 
Tetrachloroethene 1.59 7.13E+02 4.1E-01 Yes 5.8E-04 No 
Trichloroethene 17.2 4.58E+03 4.3E-01 Yes 9.4E-05 No 
Vinyl chloride 1.75 1.51E+03 1.6E-01 Yes 1.1E-04 No 

Notes: 

1. 	 The greater the AF value, the lesser the degree of attenuation (reduction in concentration) from the subsurface to indoor air. For example, an AF calculated in this table 

greater than 1E-03 indicates less reduction in concentration from soil vapor to indoor air is required to meet the target indoor concentration at the site than is typically 

observed from soil vapor based on a groundwater source to indoor air in the USEPA vapor intrusion database. 


' Highest concentration detected in the site monitoring well during last five years of groundwater monitoring. 

b Maximum soil vapor concentration resulting from the maximum detected groundwater concentration assuming the vapor and aqueous phases are in local 

equilibrium according to Henry's Law. Calculated as shown in Table B-6. 


c Most conservative (lowest) value of the noncancer and cancer screening levels calculated for the compound in Tables B-1 and B-2. 


d The AF is the ratio of the indoor air concentration arising from vapor intrusion to the subsurface vapor concentration at a point or depth of interest in the vapor intrusion pathway. 

The AF indicates the degree of reduction in soil vapor concentration of a compound entering a building through vapor intrusion required to meet the target indoor air concentration. 


6 Groundwater screening levels based on compounds partitioning from across the water table to soil gas according to Henry's Law in Table 2C: Question 4 Generic Screening 

Levels and Summary Sheet in Subsurface Vapor Intrusion Guidance (USEPA, 2002) uses a soil gas to indoor air attenuation factor of 1E-03. 


' 95mpercentile of groundwater-to-indoor air AFs based on 1,058 groundwater-to-indoor air AFs calculated from 266 buildings on 36 sites as described in USEPA's 

Vapor Intrusion Database: Preliminary Evaluation of Attenuation Factors (USEPA, 2008). The empirical groundwater-to-indoor air AFs were calculated by dividing 

measured indoor air concentrations by the soil vapor concentrations calculated from the estimated groundwater concentration underlying the building. The soil vapor 

concentrations were estimated by multiplying the estimated groundwater concentration by the compound's dimensionless Henry's law constant, as was done to 

calculate Cinthis table. 


Csource = H'Ts#Cw Reference: Equation 2 of User's Guide for Evaluating Subsurface Vapor Intrusion intoBuildings (USEPA, 2004). 


AF = Target Indoor Air Concentration/C^,,;,,. 


AF = Vapor intrusion attenuation factor. 

pg/m3 = Microgram(s) per cubic meter. 


pg/L = Microgram(s) per liter. 



TABLE B-9 


EVALUATION OF VAPOR INTRUSION POTENTIAL OF COMPOUNDS FROM GROUNDWATER TO INDOOR AIR IN THE VICINITY OF MW-2A 


MW-2A 	 AF to Achieve 

Maximum Groundwater Maximum Source Target Indoor Air 	 Target IndoorPsourca ^ 
Air Concentration dCompound Concentration (Cw) 8 Soil Vapor Concentratlon(C80urca) b Concentration c Target Indoor Air Concentration AF>1E-03 8'' 

(ug/L) (pg/m3) (pg/m3) 

Benzene ND NA 3.1E-01 No NA NA 
1,2-Dichlorobenzene ND NA 2.1E+02 No NA NA 
1,1-Dichloroethene ND NA 7.0E+01 No NA NA 
cis-1,2-Dichloroethene 1.35 1.49E-01 NA NA NA NA 
trans-1,2-Dichloroethene ND NA 2.1E+01 No NA NA 
Tetrachloroethene ND NA 4.1E-01 No NA NA 
Trichloroethene ND NA 4.3E-01 No NA NA 
Vinyl chloride ND NA 1.6E-01 No NA NA 

Notes: 

1. 	 The greater the AF value, the lesser the degree of attenuation (reduction in concentration) from the subsurface to indoor air. For example, an AF calculated in this table 

greater than 1E-03 indicates less reduction in concentration from soil vapor to indoor air is required to meet the target indoor concentration at the site than is typically 

observed from soil vapor based on a groundwater source to indoor air in the USEPA vapor intrusion database. 


8 Highest concentration detected in the site monitoring well during last five years of groundwater monitoring. 


b Maximum soil vapor concentration resulting from the maximum detected groundwater concentration assuming the vapor and aqueous phases are in local 

equilibrium according to Henry's Law. Calculated as shown in Table B-6. 


c Most conservative (lowest) value of the noncancer and cancer screening levels calculated for the compound in Tables B-1 and B-2. 


d The AF is the ratio of the indoor air concentration arising from vapor intrusion to the subsurface vapor concentration at a point or depth of interest in the vapor intrusion pathway. 

The AF indicates the degree of reduction in soil vapor concentration of a compound entering a building through vapor intrusion required to meet the target indoor air concentration. 


8 Groundwater screening levels based on compounds partitioning from across the water table to soil gas according to Henry's Law in Table 2C: Question 4 Generic Screening 

Levels and Summary Sheet in Subsurface Vapor Intrusion Guidance (USEPA, 2002) uses a soil gas to indoor air attenuation factor of 1E-03. 


' 95m percentile of groundwater-to-indoor air AFs based on 1,058 groundwater-to-indoor air AFs calculated from 266 buildings on 36 sites as described in USEPA's 

Vapor Intrusion Database: Preliminary Evaluation of Attenuation Factors (USEPA, 2008). The empirical groundwater-to-indoor air AFs were calculated by dividing 

measured indoor air concentrations by the soil vapor concentrations calculated from the estimated groundwater concentration underiying the building. The soil vapor 

concentrations were estimated by multiplying the estimated groundwater concentration by the compound's dimensionless Henry's law constant, as was done to 


calculate CMurM1in this table. 


Cjourre = H'TS'CW Reference: Equation 2 of User's Guide for Evaluating Subsurface Vapor Intrusioninto Buildings (USEPA, 2004). 

AF = Target Indoor Air Concentration/Csource. 


AF = Vapor intrusion attenuation factor. 

pg/m3 = Microgram(s) per cubic meter. 


pg/L = Microgram(s) per liter. 


NA = Not applicable. 


ND = Not detected. 
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TABLE B-10 


EVALUATION OF VAPOR INTRUSION POTENTIAL OF COMPOUNDS FROM GROUNDWATER TO INDOOR AIR IN THE VICINITY OFMW-3A 


AF to AchieveMW-3A 
Target IndoorMaximum Groundwater Maximum Source Target Indoor Air Cgourca "* 

Air Concentration dCompound Concentration (Cw)8 Soil Vapor Concentration(C>0urca) b Concentration c Target Indoor Air Concentration AF>1E-03 8'' 

(pg/L) (pg/m3) (pg/m3) 

Benzene 14.9 2.19E+03 3.1E-01 Yes 1.4E-04 No 

1,2-Dichlorobenzene 4.19 1.99E+02 2.1E+02 No 1.0E+00 Yes 

1,1-Dichloroethene 321 2.45E+05 7.0E+01 Yes 2.8E-04 No 

cis-1,2-Dichloroethene 30800 3.40E+06 NA NA NA NA 

trans-1,2-Dichloroethene 261 6.87E+04 2.1E+01 Yes 3.0E-04 No 

Tetrachloroethene ND NA 4.1E-01 - Yes NA NA 
Trichloroethene 6140 1.63E+06 4.3E-01 Yes 2.6E-07 No 

Vinyl chloride 1100 9.46E+05 1.6E-01 Yes 1.7E-07 No 

Notes: 

1. 	 The greater the AF value, the lesser the degree of attenuation (reduction in concentration) from the subsurface to indoor air. For example, an AF calculated in this table 

greater than 1E-03 indicates less reduction in concentration from soil vapor to indoor air is required to meet the target indoor concentration at the site than is typically 

observed from soil vapor based on a groundwater source to indoor air in the USEPA vapor intrusion database. 


8 Highest concentration detected in the site monitoring well during last five years of groundwater monitoring. 


b Maximum soil vapor concentration resulting from the maximum detected groundwater concentration assuming the vapor and aqueous phases are in local 


equilibrium according to Henry's Law. 


0 Most conservative (lowest) value of the noncancer and cancer screening levels calculated for the compound in Tables B-1 and B-2. 


d The AF is the ratio of the indoor air concentration arising from vapor intrusion to the subsurface vapor concentration at a point or depth of interest in the vapor intrusion pathway. 

The AF indicates the degree of reduction in soil vapor concentration of a compound entering a building through vapor intrusion required to meet the target indoor air concentration. 


8 Groundwater screening levels based on compounds partitioning from across the water table to soil gas according to Henry's Law in Table 2C: Question 4 Generic Screening 

Levels and Summary Sheet in Subsurface Vapor Intrusion Guidance (USEPA, 2002) uses a soil gas to indoor air attenuation factor of 1E-03. 


' 95th percentile of groundwater-to-indoor air AFs based on 1,058 groundwater-to-indoor air AFs calculated from 266 buildings on 36 sites as described in USEPA's 

Vapor Intrusion Database: Preliminary Evaluation of Attenuation Factors (USEPA, 2008). The empirical groundwater-to-indoor air AFs were calculated by dividing 

measured indoor air concentrations by the soil vapor concentrations calculated from the estimated groundwater concentration underlying the building. The soil vapor 

concentrations were estimated by multiplying the estimated groundwater concentration by the compound's dimensionless Henry's law constant, as was done to 


calculate Cinthis table. 


Csource = H'Ts*Cw Calculated as shown in Table B-6. Reference: Equation 2 of User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings (USEPA, 2004). 


AF = Target Indoor Air Concentration/Csource. 


AF = Vapor intrusion attenuation factor. 

pg/m3 = Microgram(s) per cubic meter. 


pg/L = Microgram(s) per liter. 


NA = Not applicable. 


ND = Not detected. 
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TABLE B-11 


EVALUATION OF VAPOR INTRUSION POTENTIAL OF COMPOUNDS FROM GROUNDWATER TO INDOOR AIR IN THE VICINITY OF MW-4A 


MW-4A Target AF to Achieve 
Maximum Groundwater Maximum Source Indoor Air Cao'jrci * Target Indoor 

Compound Concentration (Cw)' Soil Vapor Concentration(C,„ure0)" Concentration c Target Indoor Air Concentration Air Concentration " AF>1E-03 

(pg/L) (pg/m3) (pg/m3) 

Benzene ND NA 3.1E-01 No NA NA 
1,2-Dichlorobenzene ND NA 2.1E+02 No NA NA 
1,1-Dlchloroethene ND NA 7.0E+01 No NA NA 
cls-1,2-Dlchloroethene ND NA NA NA NA NA 
trans-1,2-Dichloroethene ND NA 2.1E+01 No NA NA 
Tetrachloroethene ND NA 4.1E-01 No NA NA 
Trichloroethene ND NA 4.3E-01 No NA NA 
Vinyl chloride ND NA 1.6E-01 No NA NA 

Notes: 

1. 	 The greater the AF value, the lesser the degree of attenuation (reduction In concentration) from the subsurface to indoor air. For example, an AF calculated In this table 

greater than 1E-03 indicates less reduction in concentration from soil vapor to indoor air is required to meet the target indoor concentration at the site than is typically 

observed from soil vapor based on a groundwater source to Indoor air in the USEPA vapor intrusion database. 


" Highest concentration detected in the site monitoring well duringlast five years of groundwater monitoring. 

b Maximum soil vapor concentration resulting from the maximum detected groundwater concentration assuming the vapor and aqueous phases are in local 


equilibrium according to Henry's Law. 

c Most conservative (lowest) value of the noncancer and cancer screening levels calculated for the compound in Tables B-1 and B-2. 

" The AF Is the ratio of the Indoor air concentration arising from vapor intrusion to the subsurface vapor concentration at a point or depth of interest in the vapor intrusion pathway. 


The AF indicates the degree of reduction in soil vapor concentration of a compound entering a building through vapor intrusion required to meet the target indoor air concentration. 

° Groundwater screening levels based on compounds partitioning from across the water table to soil gas according to Henry's Law in Table 2C: Question 4 Generic Screening 


Levels and Summary Sheet in Subsurface Vapor Intrusion Guidance (USEPA, 2002) uses a soil gas to indoor air attenuation factor of 1E-03. 

' 95m percentile of groundwater-to-indoor air AFs based on 1,058 groundwater-to-indoor air AFs calculated from 266 buildings on 36 sites as described In USEPA's 


Vapor Intrusion Database: Preliminary Evaluation of Attenuation Factors (USEPA, 2008). The empirical groundwater-to-indoor air AFs were calculated by dividing 

measured Indoor air concentrations by the soil vapor concentrations calculated from the estimated groundwater concentration underlying the building. The soil vapor 

concentrations were estimated by multiplying the estimated groundwater concentration by the compound's dimensionless Henry's law constant, as was done to 

calculate C„u[c,in this table. 


Crou,c = H'T3*CW Calculated as shown in Table B-6. Reference: Equation 2 of User's Guide for EvaluatingSubsurface Vapor Intrusion into Buildings (USEPA, 2004). 

AF = Target Indoor Air Concentration/Csource. 


AF = Vapor intrusion attenuation factor. 

pg/m3 = Microgram(s) per cubic meter. 

pg/L= Microgram(s) per liter. 

NA -Not applicable. 

ND = Not detected. 
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TABLE B-12 


EVALUATION OF VAPOR INTRUSION POTENTIALOF COMPOUNDS FROMGROUNDWATER TO INDOOR AIR IN THEVICINITY OF MW-5D 


AF to AchieveMW-5D 
Maximum Groundwater Maximum Source Target Indoor Air ^source ^ Target Indoor 

Air Concentration dCompound Concentration (Cw)" Soil Vapor Concentration(C,our„) b Concentration 0 Target Indoor Air Concentration AF>1E-03 

(pg'L) (pg/m3) (pg/m3) 

Benzene ND NA 3.1E-01 No NA NA 
1,2-Dichlorobenz'ene ND NA 2.1E+02 No NA NA 
1,1-Dichloroethene ND NA 7.0E+01 No NA NA 
cis-1,2-Dichloroetherie ND NA NA NA • NA NA 
trans-1,2-Dichloroethene ND NA 2.1E+01 No NA NA 
Tetrachloroethene ND NA 4.1E-01 No NA NA 
Trichloroethene ND NA 4.3E-01 No NA NA 
Vinyl chloride ND NA 1.6E-01 No • NA NA 

Notes: 

1. 	 The greater the AF value, the lesser the degree of attenuation (reduction in concentration) from the subsurface to indoor air. For example, an AF calculated in this table 

greater than 1E-03 indicates less reduction in concentration from soil vapor to indoor air is required to meet the target indoor concentration at the site than is typically 

observed from soil vapor based on a groundwater source to indoor air in the USEPA vapor intrusion database. 


* Highest concentration detected In the site monitoring well during last five years of groundwater monitoring. 

b Maximum soil vapor concentration resulting from the maximum detected groundwater concentration assuming the vapor and aqueous phases are in local 


equilibrium according to Henry's Law. 

c Most conservative (lowest) value of the noncancer and cancer screening levels calculated for the compound in Tables B-1 and B-2. 


d The AF is the ratio of the indoor air concentration arising from vapor intrusion to the subsurface vapor concentration at a point or depth of interest In the vapor intrusion pathway. 

The AF indicates the degree of reduction In soil vapor concentration of a compound entering a building through vapor intrusion required to meet the target indoor air concentration. 


" Groundwater screening levels based on compounds partitioning from across the water table to soil gas according to Henry's Law in Table 2C: Question 4 Generic Screening 

Levels and Summary Sheet In Subsurface Vapor Intrusion Guidance (USEPA, 2002) uses a soil gas to indoor air attenuation factor of 1E-03. 


' 95lh percentile of groundwater-to-lndoor air AFs based on 1,058 groundwater-to-indoor air AFs calculated from 266 buildings on 36 sites as described in USEPA's 

Vapor Intrusion Database: Preliminary Evaluation of Attenuation Factors (USEPA, 2008). The empirical groundwater-to-indoor air AFs were calculated by dividing 

measured indoor air concentrations by the soil vapor concentrations calculated from the estimated groundwater concentration underlying the building. The soil vapor 

concentrations were estimated by multiplying the estimated groundwater concentration by the compound's dimensionless Henry's law constant, as was done to 

calculate in this table. 


Csource = H'TS'CW Calculated as shown in Table B-6. Reference: Equation 2 of User's Guide for Evaluating Subsurface Vapor Intrusioninto Buildings (USEPA, 2004). 

AF = Target Indoor Air Concentration/Csource. 


AF = Vapor intrusion attenuation factor. 

pg/m3 = Microgram(s) per cubic meter. 


ug/L= Microgram(s) per liter. 

NA = Not applicable. 

ND = Not detected. 
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TABLE B-13 

EVALUATION OF VAPOR INTRUSION POTENTIAL OF COMPOUNDS FROM GROUNDWATER TO INDOOR AIR IN THE VICINITY OF MW-7D 

MW-7D 

Maximum Groundwater 

Compound Concentration (Cw)a 

(pg/L) 

Benzene ND 

1,2-Dichlorobenzene ND 

1,1-Dichloroethene ND 

cis-1,2-Dichloroethene 1.56 

trans-1,2-Dichloroethene ND 

Tetrachloroethene ND 

Trichloroethene ND 

Vinyl chloride ND 

Notes: 

Maximum Source 


Soil Vapor Concentration(CS0urc„) b 


(pg/m3) 


NA 

NA • 

NA 
1.72E+02 


NA 

NA 


NA 


NA 


Target Indoor Air 

Concentration c 

(pg/m3) 

3.1E-01 
2.1E+02 

7.0E+01 

NA 
2.1E+01 

4.1E-01 

4.3E-01 

1.6E-01 

r*"*sourc» > 

Target Indoor Air Concentration 

No 

No 

No 
NA ' 
No 

No 
No 

No 

AF to Achieve 

Target Indoor 

Air Concentration d AF>1E-03 

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

NA NA 

NA NA 

1. 	 The greater the AF value, the lesser the degree of attenuation (reduction in concentration) from the subsurface to indoor air. For example, an AF calculated in this table 
greater than 1E-03 indicates less reduction in concentration from soil vapor to indoor air is required to meet the target indoor concentration at the site than is typically 

observed from soil vapor based on a groundwater source to indoor air in the USEPA vapor intrusion database. 

0 Highest concentration detected in the site monitoring well during last five years of groundwater monitoring. 

b Maximum soil vapor concentration resulting from the maximum detected groundwater concentration assuming the vapor and aqueous phases are in local 

equilibrium according to Henry's Law. 
c Most conservative (lowest) value of the noncancer and cancer screening levels calculated for the compound in Tables B-1 and B-2. 

d The AF is the ratio of the indoor air concentration arising from vapor intrusion to the subsurface vapor concentration at a point or depth of interest in the vapor intrusion pathway. 

The AF indicates the degree of reduction in soil vapor concentration of a compound entering a building through vapor intrusion required to meet the target indoor air concentration. 

0 Groundwater screening levels based on compounds partitioning from across the water table to soil gas according to Henry's Law in Table 2C: Question 4 Generic Screening 

Levels and Summary Sheet in Subsurface Vapor Intrusion Guidance (USEPA, 2002) uses a soil gas to indoor air attenuation factor of 1E-03. 

' 95th percentile of groundwater-to-indoor air AFs based on 1,058 groundwater-to-indoor air AFs calculated from 266 buildings on 36 sites as described in USEPA's 

Vapor Intrusion Database: Preliminary Evaluation of Attenuation Factors (USEPA, 2008). The empirical groundwater-to-indoor air AFs were calculated by dividing 
measured indoor air concentrations by the soil vapor concentrations calculated from the estimated groundwater concentration underlying the building. The soil vapor 

concentrations were estimated by multiplying the estimated groundwater concentration by the compound's dimensionless Henry's law constant, as was done to 

calculate Csourc8 in this table. 

Csource = H'TS*CW Calculated as shown in Table B-6. Reference: Equation 2 of User's Guide for EvaluatingSubsurface Vapor Intrusion into Buildings (USEPA, 2004). 

AF = Target Indoor Air Concentration/Csource. 

AF = Vapor intrusion attenuation factor. 

pg/m3 = Microgram(s) per cubic meter. 

pg/L = Microgram(s) per liter. 

NA = Not applicable. 

ND = Not detected. 
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TABLE B-14 


EVALUATION OF VAPOR INTRUSION POTENTIAL OF COMPOUNDS FROM GROUNDWATER TO INDOOR AIR IN THE VICINITY OF MW-8D 


AF to AchieveMW-8D 
f > . Target IndoorMaximum Groundwater Maximum Source Target Indoor Air ^source 

Air Concentration d
Compound Concentration (Cw) 8 Soil Vapor Concentration(Csourct) b Concentration c Target Indoor Air Concentration AF>1E-03 

(pg/L) (pg/m3) (pg/m3) 

Benzene ND NA 3.1E-01 No NA NA 

1,2-Dichlorobenzene ND NA 2.1E+02 No NA NA 

1,1-Dichloroethene ND NA 7.0E+01 No NA NA 

cis-1,2-Dichloroethene ND NA NA NA NA NA 

trans-1,2-Dichloroethene ND NA 2.1E+01 No NA NA 

Tetrachloroethene . ND NA 4.1E-01 No NA NA 

Trichloroethene ND NA 4.3E-01 No NA NA 

Vinyl chloride ND NA 1.6E-01 No NA NA 

Notes: 

1. 	 The greater the AF value, the lesser the degree of attenuation (reduction in concentration) from the subsurface to indoor air. For example, an AF calculated in this table 

greater than 1E-03 indicates less reduction in concentration from soil vapor to indoor air is required to meet the target indoor concentration at the site than is typically 

observed from soil vapor based on a groundwater source to indoor air in the USEPA vapor intrusion database. 


8 Highest concentration detected in the site monitoring well during last five years of groundwater monitoring. 


b Maximum soil vapor concentration resulting from the maximum detected groundwater concentration assuming the vapor and aqueous phases are in local 


equilibrium according to Henry's Law. 


c Most conservative (lowest) value of the noncancer and cancer screening levels calculated for the compound in Tables B-1 and B-2. 


d The AF is the ratio of the indoor air concentration arising from vapor Intrusion to the subsurface vapor concentration at a point or depth of interest in the vapor intrusion pathway. 

The AF indicates the degree of reduction in soil vapor concentration of a compound entering a building through vapor intrusion required to meet the target indoor air concentration. 


8 Groundwater screening levels based on compounds partitioning from across the water table to soil gas according to Henry's Law in Table 2C: Question 4 Generic Screening 

Levels and Summary Sheet in Subsurface Vapor Intrusion Guidance (USEPA, 2002) uses a soil gas to indoor air attenuation factor of 1E-03. 


1 95lh percentile of groundwater-to-indoor air AFs based on 1,058 groundwater-to-indoor air AFs calculated from 266 buildings on 36 sites as described in USEPA's 

Vapor Intrusion Database: Preliminary Evaluation of Attenuation Factors (USEPA, 2008). The empirical groundwater-to-indoor air AFs were calculated by dividing 

measured indoor air concentrations by the soil vapor concentrations calculated from the estimated groundwater concentration underlying the building. The soil vapor 

concentrations were estimated by multiplying the estimated groundwater concentration by the compound's dimensionless Henry's law constant, as was done to 


calculate Cinthis table. 


Csource = H'TS*CW Calculated as shown in Table B-6. Reference: Equation 2 of User's Guide for EvaluatingSubsurface Vapor Intrusion into Buildings (USEPA, 2004). 


AF = Target Indoor Air Concentration/Csource. 


AF = Vapor intrusion attenuation factor. 

pg/m3 = Microgram(s) per cubic meter. 


pg/L = Microgram(s) per liter. 


NA = Not applicable. 


ND = Not detected. 
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Regional Screening Level(RSI) Soli to Groundwater SupportingTable November 2011 

key: I * Mi  P = WW; A = ATSM; t = ta! Ef"A; X = WMV Appendix: H =HEAST;i 3 New Jersey; 0 3 EPA Office of Water; E = EnvironmentalCriteria and Assessment Office;S = see user guideSection 5; L3 see user guide onlead; M3 mutagen; v =volatile; F = See FAQ;c = cancer; * = where;n SL< 10CX c SL;.' 3 wheren SL< 10X 

c SL; n gnoncancer; m• Concentration may exceedcelling limit (See UserGuide); s = Concentration mayexceed Csat (See User Guide);SSL values are based on0AF*1 . . . - .... 

Toxicity and Chemical-specific Information Carcinogenic Target Risk (TR) = 1E-06. Noncancer Hazard index (Hi)= 1 Protection of 
It It It It v Ingestion SL Dermal SL Inhalation SL Carcinogenic SL Ingestion SL Dermal SL Inhalation SL Noncardnogenk SL Risk-based 

SFO IUR RfC,e e RfD„ e e 0 muta TRal.OE-S TR=l,0E-6 Tftsl.OE-6 , TFU1.0E-6 HQ=1 HQ»1W HQ='l . Hl-l MCL . ..SSL:. 
(mg/kg-day)'1 (ug/mY1 (mg/m1)y V (mg/kg-day) V y c gen 	 •[ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L] |ug/L) (ug/L) (mg/kg) 

1.8E-02 C 5.1E-06 C l.SE-01 ALAR 1596-84-5 3.7E+00 1.1E+04 3.7E+00 2.3E+03 7.1E+06 2.3E+03 8.2E-04 


8.7E-03 4.0E-03 Acephate 30S60-i9-l 7.7E+00 1.0E+04 . 7.7E+00 6.3E+01 _ 8.1E+04 6.3E+01 . 1.7E-03 

2.2E-06 I Acetaldehyde 75-07-0 2.2E+00 2.2E+00 1.9E+01 4.5E-OA 


2.0E-02 I Acetochlor 34256-82-1 3.1E+02 2.1E+03 2.7E+02 2.2E-01 

9.0E-01 I 3.1E+01 A V Acetone 67-64-1 1.4E+04 2.9E+06 6.4E+04 . L2E+04.. 2.4E+00 
3.0E-03 P 6.0E-02 P V Acetone Cyanohydrin 7S-86-S 4.7E+01 8.8E+03 1.3E+02 3.4E+01 6.9E-03 

Acetonitrlie 75-05-8 1.3E402 2.6E-02 

Acetophenone 98-86-2 1.6E+03 3.3E+04 l.SE+03 - 4.5E-01 
C 1.3E-03 C Acetylamlnofiuorene, 2- 53-96-3 1.8E-02 6.SE-02 6.SE-05 

5.0E-04 I 2.0E-05 I Acrolein 107-02-8 7.8E«00 1.1E+03 4.1E-02 8.4E-06 

2.0E-03 I 6.0E-03 I Acrylamlde 79-06-1 .4.3E-02 2.2E+01 3.1E+01 1.4E+04 3.1E+01 . 9.1E-06 
5.0E-01 i 1.0E-03 I Acrylic Add 	 79-10-7 7.8E+03 7.4E+05 7.7E+03 1.6E+O0 


5.4E-01 4.0E-02 A 2.0E-03 I V Acrylonllrlle 107-13-1 1.2E-01 1.2E+01 7.2E-02 4.5E-02 


6.0E-03 P Adlponltrlle 111-69-3 


S.6E-02 	 1.0E-02 1 Alachlor 15972-60-8 1.2E+00 3.8E+00 9.1E-01 


1.0E-03 Aldicarb 116-06-3 1.6E+01 1.0E+03 l.SE+01 3.8E-03 


1.0E-03 Aldicarb Sulfone 1646-88-4 1.6E+01 1.7E+04 -1.66+01 3.4E-03 — 


3.0E-0S Aldrln 309-00-2" 4.0E-03 2.2E-04 4.7E-01 2.6E-02 2.4E-02 3.4E-05 


2.5E-01 I Ally 74223-64-6 3.9E+03 1.7E+05 3.8E+03 l.SE+OO 


S.0E-03 I 1.0E-04 Allyl Alcohol 107-18-6 7.8E+01 8.6E+03 7.86+01 1.6E-02 • 
C 6.0E-06 C 1.0E-03 Allyl Chloride- 107-05-1 3.2E+00 2.9E+01 8.1E-01 	 2.IE+00 2i0£-04 

1.0E+0Q Aluminum 7429-90-5 1.6E+04 2.4E+06 1.6E+04 

4.0E-04 Aluminum'Phosphide 20859-73-8 6.3E+00 9.5E+02 6.2E+00 

3.0E-04 Amdro 67485-29-4 4.7E+00 4.7E+OQ 

Ametryn 834-12-8 1.4E+02 6.9E+02 1.2E-01 

C 6.0E-03 C Aminoblphenyl, 4- 92-67-1 3.2E-03 1.3E-02 1.3E-05 
Amlnophenol, m- 591-27-5 1.3E+03 2.0E+0S 4.7E-01 

2.0E-02 Amlnophenol, p- 123-30-8 3.1E+02 6.4E+04 3.1E+02 1.2E-01 

2.5E-03 Amltraz 33089-61-1 3.9E+01 6.9E+00 5.9E+00 3.0E+Q0 
Ammonia 7664-41-7 

2.0E-01 I Ammonium Sulfamate .7773-06-0 3.1E+03 4.7E+05 3.1E+03 


5.7E-03 . 7.0E-03, P 1.0E-03 I Aniline 62-53-3 1.2E+01 S.9E+02 1.2E+01 1.1E+02 S.3E+03 L1E+02 3.9E-03 


4.0E-02 2.0E-03 X Anthraqulnone, 9,10- 84-65-1 1.7E+00 4.3E+00 1.2E+00 3.1E+01 B.1E+01 2.3E+01 1.2E^02 


4.0E-O4 Antimony (metallic) 7440-36-0 6.3E+00 1.4E+02 6.0E+00 

S.0E-04 Antimony Pentoxlde 1314-60-9 7.8E+00 1.8E+02 7 5E+00 

9.0E-04 Antimony PotassiumTartrate 11071-1S-1 1.4E+01 3.2E+02 1.3E+01 

Antimony Tet/oxlde 1332-81-6 


Antimony Trloxide 1309-64-4 


Apollo 74115-24-5 


2.SE-02 7.1E-06 I S.0E-O2 Aramlte 140-57-8 2.7E+00 2.7E+00 7.BE+02 7.8E+02 3.0E-02 

1.5E+00 4.3E-03 I 3.0E-04 1.5E-05 C Arsenic, Inorganic 7440-38-2 4.SE-02 8.3E+00 4.5E-02 4.7E+00 7.1E+02 4.7E+00 • i;3E-03 • 2.9E-01 

3.5E-06 5.0E-05 I Arslne 7784-42-1 5.SE-02 8.3E+00 5.4E-02 

9.0E-03 Assure 76578-14-8 1.4E+02 2.7E+02 9.3E+01 1.4E+00 

5.0E-O2 Asulam 3337-71-1 7.8E+02 - 5.-7E+05 7:8E+02 - 2.0E-01 

3.5E-02 Atrailne 1912-24-9 5.SE+02 4.4E+03 4.9E+02 1.7E-04 1.9E-03 

8.8E-01 C 2.5E-04 C 	 Auramine 492-80-8 7.6E-02 5.4E-01 6.7E-Q2 6.1E-04 


AvermectinBl . 65195-55-3 
 1.1E+01 

1.1E-01 I 3.IE-OS I Azobenzene 103-33-3 6.1E-01 6.2E-01 1.0E-01 8.0E-Q4 


2.0E-01 Barium 7440-39-3 3.1E+03 3.3E+04 2.9E+03 1.2E+02 8.2E+01 

4.0E-03 Baygon 114-26-1 6.3E+01 2.66+03 6.1E+01 2.0E-02 

3.0E-02 Bayleton 1 4.7E+0243121-43-3 	 4.9E+03 4.3E+02 3.4E-01 

2.5E-02 Baythroid 68359-37-5 3.9E+02 L1E+02 8.7E+01 2.3E+01 

3.0E-01 Beneftn 1861-40-1 4.7E+03 1.7E+03- 1.2E+03 • 4.1E+01 

5.0E-02 Benomyl 17804-35-2 7.BE+02 2.2E+04 7.5E+02 6.6E-01 

3.0E-02 Bentazon 25057-89-0 4.7E+02 6.7E+03 4.4E+02 9.6E-02 

1.0E-01 Benzaldehyde 100-52-7 1.6E+03 3.4E+04 1.5E+03 -3.3E-01 
4.0E-03 Benzene 71-43-2 1.2E+00 8.4E+00 6.2E-01 6.3E+01 4.1E+02 6.3E+01 2.9E»01 2.0E-Q4 2.6E-03 

2.0E-04 ' Benzenedlamint-2-methyl sulfate,1,4- 6369-59-1 3.1E+00 3.1E+00 

1.0E-03 Benzenethlol 108-98-S- 1.6E+01 7.3E+01 1;3E+01 • ' '8 6E-03 • - ~ 
3.0E-03 Benzidine ^ _ 92-87-S . 9.4E-05 . 4.6E-03 4.7E+01 , .2.1E+03 . 4.6E+01- . 2.4E-07 

Benzoic Acid 65-85-0 1.4E+01 

Benzotrlchlorlde 98-07-7 5.2E-03 S.1E-03 S.6E-06 
Benzyl Alcohol 100-51-6 1.6E+03 6.3E+04 • 3.7E-01 • 

I 4.9E-05 .C 2.0E-03 _P 1.0E-03 .P. V Benzyl Chloride 100-44-7 4.0E-01 -2.9E*00 9.9E-02 3.1E+01 2.3E+02 1.9E+00 • 8.4E-0S 

2.4E-03 I 2.0E-03 I 2.0E-0S I Beryllium and compounds 7440-41-7 3.1E+01 3.3E+01 1.6E+01 1.3E+01 3.2E+00 
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Regional Screening Level (RSL) Soli loGroundwater Supporting Table November 2011 

Key: I= IRIS; P = PPRTV; A = ATSDR: C = Cal £PA; X = PPRTV Appendix; H = HEAST;J = New Jersey; O = EPA Office of Water; E - EnvironmentalCriteria and Assessment Office; S = see user guide Section 5; L = see user guide or lead;M =mutagen; V = volatile; F - See FAQ; c - cancer; * = where: nSi <100X c SL; " e where n SL < 10X 

c SL; n = noncsncer;m = Concentration may exceedceiling limit (See User Guide); s =Concentration may exceedCsat (See User Guide);SSL values are based onDAF*1 

Toxicity and Chemical-specificInformation Carcinogenic Target Risk (TR) = 1E-06 Noncancei Hazard Index (HI) = 1 

k k it k V Ingestion SL Dermal SL Inhalation SL Carcinogenic SL Ingestion SL Dermal SL Inhalation SL Noncarclnogenic SL 

SFO e IUR e RID. e RfC| e 0 muta TRsl.DE-6 TR=1.0E-6 TR=1.0£-6 TR=1.0E-6 HQ»1 HQ«1 HQ=1 HU1 MCL 
(mg/kg-day)'1 y (ug/m1)"' V (mg/kg-day) V (mg/m1) V c gen luB/U (ug/L) |ug/L) (ug/L) (UR/L) (ug/L) (ug/L) (ug/L) (ug/LI (mg/kg) 

l.BEfOO 7.BE+02 1.6E+00 

9.0F-03 Blfenox 42576-02-3 1.4E+02 7.SE •01 5.7E-01 

l.SE-02 Biphenthrin 82657-04 3 2.3E+02 2.3E+02 l.lE+03 

5.0E-02 Blphenyl, l,l' 92-52-4 7.BE--02 8.3E-01 8.7E-03 

7.0E-02 H l.OE-OS 4.0E-02 Bls(2-chloro-l-methylethyl) elher 108-60-1 3.1E-01 6.3E+02 5.5E+02 1.1E-04 

3.0F-03 Bis(2-chloroethoxy)methane 111-91-1 4.7E+01 4.7E+01 1.1E-02 

l.lE+00 I 3.3E-04 Bis(2-chloroethyl)ether Hl-44-4 1.2E-02 3.1E-06 

1.4E 02 2.4E-06 Bis(2-ethylhexyl)phihalaie 117-81-7 4.8E+00 7.2E-02 7.1£-02 3.1E+02 4.7E+00 1.7E-02 1.4E+00 

2.2E+02 6.2E-02 Bls(:hloromethyl)elher 542-88-1 B.1E-04 2.9E-02 6 2E-05 1.5E-08 

Bisphenol A 80-05-7 7.8E+02 2.3E-03 4.4E+01 

2.0E-01 2.0E 02 H Boron And Borates Only 7440-42-8 3.1E+03 4.7E +0S 3.1E+03 

4.0E-02 1.3E-02 C Boron Triffuoride 7637-07-2 6.3E+02 9 5E+04 6.2EKJ2 

4.0E-03 Bromate 1SS41-4S-4 6 3E+01 9.SE+03 6.2EHD1 

X 6.0E-04 X Bromo-2-chloroeihone, 1 107-04-0 1.8E 06 

6.0E-02 I V Bromobenzene 108-86-1 1.3E+02 5.4E+01 3.6E-02 
4.0E-02 X V Bromochloromethane 74-97-5 8.3E *01 8.3E+01 2.1E-02 

6.2E-02 J 3.7E-0S 2.0E-02 Bromodlehloromethane 75-27-4 1.1E+00 16E *01 1.3F-01 1.2E-03 3. IE*02 4.6E+03 2.-9E-+02 8.0E+01(F) 3.2E-C5 2.2E-02 

7.9E-03 I 1.1E-06 2.0E-02 Bromoform 75 25-2 S.SEiOO 1.2E+02 7.9E-HD0 3.1£-*02 4.4E+03 2 9E+02 0E+01(F) 2.1E-03 2.1E-02 

1.4E-03 Bromomethane 74-83-9 2.2E+Q1 6.8EH32 7.0E+00 1.8E-03 

S.0E-03 Bromophos 2104-96-3 7.8E+01 2.6E+01 1.1E-01 

2.0E-02 Bromoxynll 1689-84-5 3.1E+02 3.1E+02 2.7E-01 

2.0E-02 Bromoxynll Octanoate 1689-99-2 3.1E+-02 1.0E+02 8.7E-01 

3.4E+00 C 3.0E-05 I Butadiene, 1,3 106-99-0 2.0E-02 1.4C-01 1.6E-01 1.6E-02 4.2E»00 8.6E-06 

1.0E-01 Butanol, N 71-36-3 1.6E+03 6.6E+04 l.SE+03 3.2E-01 
1.9E-03 2.0E-01 Butyl Benzyl Phlhlate 85-68-7 3.5E+01 2.3E+01 146*01 3.1E+03 2.0E+03 1.2E+03 2.0E-01 

2.0E+0Q Butyl alcohol, sec 78-92-2 3.1E+04 2.0E+Q6 3.1E+04 6.3E+00 

S.0E-02 Butylate 2008-41-5 7.8E*02 6.0E+02 3.4E+02 3.3E-01 
Butylated bydroxyanlsole 25013-16-5 6.3E-01 

S.Ot-02 Butylbenzere, n 104-51-8 7.8E+02 7.8E+02 2.SE+00 

l.OEfOO Butylphthalyl Butylglycolate 85-70-1 1.6EHJ4 1.6E+04 3.SE+02 

2.0E-02 Cacodylic Add 75-60-5 3.1E+02 3.1E+02 

1.8E-03 1.0E-03 2.0E-05 C Cadmium (Diet) 7440-43-9 

1.8E-03 5.0E-04 2.0E-0S C Cadmium (Water) 7440-43-9 7.8E+00 5.9E+01 6.9EHW S.2E-01 3.BE-01 

5.0E-01 Caprolactam 105-60-2 7.8EM33 6.4E+-0S 7.7E+03 1.9E+0Q 

1.5E-01 C 4.3E-05 2.0E-03 Captafol 2425-06-1 4.5E01 1.5E+00 3.5E-01 3.1E»0l 1.1E+02 2.4E+01 6.1E-04 

2.3E-03 C 6.6E-07 1.3E-01 Captan 133-06-2 2.9E«01 3.GE+02 2.7Et01 2.0E+03 2.1E+04 1.9E+03 1.9E-02 

1.0E-01 Carbaryl 63-25-2 1.6E+03 1.7E»04 1.4E+03 1.3E+00 

S.0E-03 Carbofuran 1563-66-2 7.8E+01 1.0E+03 7.3E+01 4.0E+01 2.6E-02 1.6E-02 

1.0E-01 7.0E-01 Carbon Disulfide 75-15-0 l.bE-03 1.3E+04 1.5E+03 7.2Et02 2.1E-01 

4.0E-03 1.0E-01 Carbon Tetrachloride 56-23-5 63E.01 2.4E+02 2.1E+02 4.0E-+01 5.0E+00 1.5E-04 1.9E-03 

1.0E-02 Carbosulfan 5S285-14-8 1.6E+02 1.6E+02 3.8E+O0 

1.0E-01 Carboxln 5234-58-4 1.6E+Q3 l.SE *-03 B.0E-01 

Cerlc oxide 1306 38-3 

l.oe-oi Chloral Hydrate 302 17 0 J.6C+03 J.5E+03 3.1E-01 

l.SE-02 Chloramben 133-90-4 2.3E r-02 2 3E+02 S.7E-02 
Chloranil 118-75-2 1.4E-04 

3.5E-0I 1.0E-04 5.0E-04 Chlordone 12789-03-6 1.9E-01 1.9E-01 7.8E+00 7.8E+00 1.3E-02 

1.0E+01 4.6E-03 3.0E-04 Chlordecone (Kepone) 143-50-0 6.7E:03 3.0E-03 4.7E + 00 3.8E+00 2.1E+00 1.1E-04 

7.0E-04 Chlorfenvlnphos 470-90-6 1.1E+01 4.0E+01 B.6E+00 2.3E-02 

2.0E-02 Chlorlmuron, Ethyl 90982-32-4 3.1E+02 1.1E+04 3.0E+02 1.0E-01 

1.0E-01 1.5E-04 A Chlorine 7782-50-S 1.6E+Q3 2.4E.05 1.6E+03 7.0E-01 

3.0E-02 2.0E-04 I Chlorine Dioxide 10049-04-4 4.7E+02 7.1E+04 4.7E+02 

3.0E-02 Chlorite (Sodium Salt) 7758-19-2 4.7Et02 

5.0E+O1 I V Chloro-l,l-difluoroe(hane, 1 75-68-3 1.0Et05 1.0E+05 5.2E+01 

2.0E-02 H 2.0E-02 I V Chloro-l,3-buiadfene. 2 126-99-8 4.2E+01 3.6E+01 B.5E-06 

4.6E-01 Chloro 2-methylanillne HCI, 4 316S-93-3 l.SE-01 1.2E+00 1.3E-01 7.4E-05 

1.0E-01 P 7.7E-05 C 3.0E-03 Chloro-2-methylanillne, 4 95-69-2 6.7E-01 6.7E-01 3.8E-04 
2.7E-01 Chloroacetaldehyde. 2 107-20-0 2.SE-01 3.9E+01 2.5E-01 5.0E-05 

ChloroaceticAcid 79-11-8 

Chloroacetophenone, 2 S32-Z7-4 
Chloroaniline, p 106-47-8 3.4E-01 S.OE.OO 

2.0E-02 I 5.0E-02 P V Chlorobenzene " 108-90-7 3.1EH12 9.IE <02 7.2E+01 4.9E-02 

C 3.1E-05 C 2.0E-02 I Chlorobenzilate 510-15-6 6.1E-01 4.8E-01 3.1E+02 2.SEi02 1.4E+02 8.8E-04 
3.0E-02 X Chlarobenzolc Acid, p 74-11-3 4.7E+Q2 2.4E-03 3.9EH32 9 9E-0? 

3.0E-03 P 3.0E-01 P V ChiorobemoUlfluoruie, 4
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Regional Screening level (RSL) Soil to Groundwater Supporting Table November 2011 

Key; 1 = IRIS; P = PPRTV; A-ATSDR;C = Cal EPA; X = PPRTV Appendix; H = HEAST; 1 = New Jersey, 0= EPA Office of Water; E = Environmental Criteria and Assessment Office; S - see user guide Section 5:I- see user guide on lead;M = mutagen; V =volatile; F -See FAQ; c = cancer; * = where; nSI < 100X c SI; "* = where n SL < 10X 

c SI; n» noncancer;m = Concentration mayexceed celling limit (See UserGuide); s = Concentrationmay exceed Csat (See User Guide); SSL values are basedon DAF=1 

Toxicity and Chemical-specific information Contaminant Carcinogenic Target Risk (TR) a 1E-06 Noncancer Hazard index (HI) s l Protection of 

k k k k Ingestion SL Dermal SL Inhalation SL Carcinogenic SL ingestion SL Dermal 5L nfwlarion SI Noncjrdnogenlc SL Risk-based MCL-based 
SFO IUR RfC,e e RfO. e e 0 muta TR-1.0E-6 TR=1.0E-6 TRsl.OE-6 TRsl.OE-6 HQ=1 HQsl HQsl Hl=l MCI SSL 5SL 

(mg/kg-day)'1 V {ug/m,)', y (mg/kg-day) V (mg/m1) V c gen Analyte CAS No. <ug/L) (ug/L) (ug/L| (ug/L) (Ug/L) (ug/l) (ug/L) (ug/l) (ug/L) (mg/kg) (mg/kg) 

4.0E-02 P V Chlorobutane, 1- 109-69 3 6.3E+02 2.1E.Q3 4.BE*02 2.0E-01 

5.0E+01 I V Chlorodlfluoromethane 75-45-6 1.0E»05 1.0E+05 4.3E»01 

3.1E-02 C 2.3E-05 1 1.0E-02 1 9.8E-02 A V Chloroform 67-66-3 2.2E+00 2.5E+01 2.1E-01 1.9E-01 1.6E<02 1.8E-.03 2.0E<-02 8.4E.-01 8.0Et01(F) 5.3E-05 2.2E-02 

9.0E-02 1 V Chloromethane 74-87-3 1.9E »02 1.9E .02, 4.9E-02 

2.4E+00 C G.9E-04 C V Chloromethyl Methyl Ether 107-30-2 2.8E-02 7.1E-03 5.6E-03 1.2E-06 

8.0E-02 1 V Chloronaphthalene, Beta- 91-58-7 1.3E'03 9.9Et02 S.5E+02 2.9E+00 


3.0E-01 P 3.0E-03 P 1.0E-05 X Chloronltrobenzene, o- 88-73-3 2.2E-01 2.2E+00 2.0E-01 4.7E.01 4.6E.02 4.3E+01 1.9E04 


6.3E-03 P 1.0E-03 P 6.0E-04 p Chloronltrobenzene, p- 100-00-5 1.1E+01 8 2Et01 9.4F.OO 1.6E+01 1.2E.02 1.4E+01 8.7E-03 


5.0E-03 1 V Chlorophenol, 2- 95-57-8 7.8E-.01 7.2E.02 7.1E.01 5.7E-02 


4 OE-04 C V Chloroplcrln 76-06-2 8.3E-01 B.3E-01 2.SE-04 

3.1E-03 C B.9E-07 C 1.5E-0? 1 Chlorothalonll 1897-45-6 2.2E.01 1.4E+02 1.9E.01 2.3E+02 l.SE+03 2.0E+02 
 4.3E-02 

2.0E-02 1 V Chloiotoluene, o- 95-49-8 3.1E402 4.1EH32 1.8E+02 1.7E-01 

2.0E-02 X V Chlorotoluene, p- 106-43-4 3.1E+02 4.7E <02 1.9E+02 1.8E-01 
2.4E-.02 C 6.9E-02 C Chlorozotocln 54749-90-5 2.3E-04 6.3E-01 2.8E-04 6.2E-08 

2.0E-01 1 Chtorpropham 101-21-3 3.1Et03 7.0E.03 2.2E<03 1.9E-.-00 

1.0E-03 A Chlorpyrifos 2921-88-2 1.6E.03 1.0E»01 6.2E.OO 9.2E-02 

1.0E-02 H Chlorpyrl'os Methyl SS98-13-0 3.6E-.02 2.IE.02 8.9E+01 4.1E-01 

5.0E-02 1 Chlorsulfuron 64902-72-3 7.8E-I-02 4.0E-.04 7.7E+02 6.SE-01 

8.0E-04 H Chlonhiophos 60238-56-4 1.3E+01 2.4E+00 2.0E+00 S.2E-02 

1.5E+00 1 Chromium(lll), Insoluble Salts 16065-83-1 2.3E-.04 4.6E.04 1.6E+Q4 2.8Ef07 

S.OE-Ol J 8.4E-02 S 3.0E-03 1 1.0E-04 I M Chromium(Vl) 18540-29-9 4.3E02 1.1E-01 3.1E-02 4.7E-HJ1 8.9E-«01 3.1E+01 5.9E-04 

Chromium, Total 7440-47-3 1.0E+02 1.8E4-05 

9.0E-03 P 3.Of-04 P 6.0E-06 P Cobalt 7440-48-4 4.7E-.00 ].8E<03 4 7E+00 2.3E-03 

6.2E-04 1 M Coke Oven Emissions 8007-45-2 

4.0E-02 H Copper 7440-50-8 6.3E402 9.5E+04 6.2E.02 1.3ENJ3 2.2E tOl 4.6E401 

S.OE-02 1 6.0E-01 C Cresol, m- 108-39-4 7.8E-02 8.5E.03 7.2E+02 S.7E-01 

S.OE-02 1 6.0E-01 C Cresol, o- 95-48-7 7.8E-02 8.6Er03 7.2E«02 5.BE-01 

5.0E-03 H 6.0E-01 C Cresol, p- 106-44 :S 7.8E.01 8.7E+02 7.2E+01 5.7E-02 

1.0E-01 X Cresol, p-chloro-m- 59-50-7 1.6E+03 3.7E+03 1.1E+03 1.3E+00 

1.0E-01 A 6 0E-01 C V Cresols 1319-77-3 1.5E*03 1.7E-H34 1.3E.-03 6.7C-HJ2 5.4E-01 


1.9E+00 H 1.0E-03 P V Crotonaldehyde, trans- 123-73-9 3.5E-02 2.3E+00 3.SE-02 1.6E-.01 9.8E+02 1.SE.01 7.1E-06 


1.0E-01 1 4.0E-01 1 V Cumene 98-82-8 1.6E+03 1.4E+03 8.3E.02 3.9E+02 6.4E-01 


2.2E-01 C 6.3E-05 C Cupferron 135-20-6 3.1E-01 3.1E-01 S 3E-04 


8.4E-01 H 2.0E-03 H Cyanarlne 21725-46-2 8.0E-02 1.4Ef00 7.6E-02 3.1E + Q1 5.4E+02 3.0E-01 3.5E-05 

Cyanides 


4.0E-02 1 "Calcium Cyanide S92-01-B 6.3EHD2 9.5EH34 6.2E--02 

S.0E-03 1 'Copper Cyanide S44-92-3 7.8E-01 1.2E+Q4 7.8E+01 

2.0E-02 1 V -Cyanide (CN-) S7-12-5 3.1E-r02 4.7E+04 3.1E<02 2.0E+02 3.1E4-00 2.0E.00 

4.0E-02 1 V 'Cyanogen 460 19 5 6.3E-02 1.1E+05 6.2E+02 

9.0E-02 1 V 'Cyanogen Bromide 506-68-3 1.4E+Q3 8.4E»05 1.4E.-03 

S.QE-02 1 V 'Cyanogen Chloride 506-77-4 7.8E-.02 3.0E*OS 7.8E*02 

6,0E-04 1 8.0L-04 1 V 'Hydrogen Cyanide 74-90-8 9.4E-00 1.4E+03 1.7E-.00 1.4E+00 

S.OE-02 1 'Potassium Cyanide 151-50-8 7.8E+02 S.9E+04 7.7E*02 

2.0E-01 1 'Potassium Silver Cyanide S06-61-6 3.1E*03 9.5E+03 2.4E+03 

1.0E-01 l "Sliver Cyanide 506-64-9 1.6E.03 9.SE+03 1.3E+03 

4.0E-02 l "Sodium Cyanide 143-33-9 6.3E-02 9.SE+04 6 2E*02 2.0E+02 

2.0E-04 P V "Thlocyanate 463-55-9 3.1E-.00 3.1E+00 6.6E-04 

S.OE-02 1 "Zinc Cyanide 557-21-1 7.8E*02 2.0E+05 78E+02 


6.0E+00 1 V Cyclohexane 110-82-7 1.3E.04 1.3E<04 3.3E+01 


2.3E-02 H Cyclohexane, 1,2,3.4,5-pentabromo-6-chloro- 87-84-3 2.9EtOO 7.1E+00 2.1E*00 1.26-02 


S.OE+OO 1 7.0E-01 P Cyclohexanone 108-94-1 7.8E.04 4.5E406 7.7E-T04 3.8E+01 

2.0E-01 1 Cydohexylamlne 108-91-8 3.1E+03 6.4E+04 3.0E+O3 7 9E-01 

S.0E-03 1 Cyhalothrin/karate 68085 85-8 7.8E+01 7.8Et01 5.3E+01 

1.0E-02 1 Cypermethrln 52315-07-8 1.6E+02 1.6E+02 2.5E+01 


7.SE-03 1 Cyromazlne 66215-27-8 1.2Er02 1.2E-.02 3.0E-02 


2.4E-01 1 6.9E-05 C DOD 72-54-8 2.8E-01 2.8E-01 6.66-02 


3.4E-01 1 9.7E-QS C DDE.p.p'- 72-55-9 2.0E-01 2.0E-01 4.6E-02 


3.4E-01 1 9.7E-OS 1 S.0E-04 1 DDT 50-29-3 2.0E-01 2.0E-01 7.8Ef00 7.8E4-00 ' 6.7E-02 


1.0E-02 1 Dacthal 1861-32-1 1.6Ef02 2.3E402 9.3C+01 1.1E-01 


3.0E-02 1 Dalanon 75-99-0 4.7E.02 4.7E.02 2.0Er02 9.7E-02 4.1E-02 

7.0E-04 1 7.0E-03 1 Decabromodlphenyl ether, Z.Z'J.S'/M'.SXfi.e"-(BDE-209) 1163-19-5 9.6E+01 9.6E+01 l.lE-rQ2 Mf+O? 5.3E+01 

4.0E-0S 1 Demtton 8065-48-3 6.3E-01 2.9E+00 S.2E-01 

1.2E-03 1 6.0E-01 1 Di(2-ethy1hexyl)adlpate 103-23-1 5.6E-01 5.6E-.01 9.4E+03 9.4E-.03 4.0E+02 4.0E+00 2.9Et01 

6.1E-02 H Diallate 2303-16-4 1.1E+00 7.9E-01 4.6E-01 6.8E-04 

7.0E-04 A Diazlnon 333-41-5 1.1E+Q1 2.8E-.Q1 7.9E+00 4.9E-02 

Page 3 of 12 

http:2.8E-.Q1
http:9.4E-.03
http:5.6E-.01
http:1.2E-.02
http:3.1E-.00
http:1.7E-.00
http:7.8E-.02
http:1.6E-.01
http:4.7E-.00
http:2.3E-.04
http:4.0E-.04
http:3.6E-.02
http:2.4E-.02
http:7.8E-.01
http:1.8E-.03


Regional Screening Level(RSL) Soli to Groundwater SupportingTable November 2011 

Xey: 1 = IRIS; P = PPRTV; A = ATSDR; C = Cal EPA; X = PPRTV Appendix; H «HEAST; J = New Jersey; 0iEPA Office of Water; £ = Environmental Criteria and Assessment Office; S = see user guide Section 5; L= see user guide on lead; M- mutagen; V - volatile: f -See fAQ; c = cancer; * = where: n SL < 100X c SL; "* a where n SL < 10X 

c SI; n= noncancer; m= Concentration may exceed cellinglimit (See User Guide); s = Concentration may exceedCsat (See User Guide); SSL values are based onDAF-1 

Toxicity and Chemical-specific information Contaminant Carcinogenic Target Risk (TR) * 1E-06 Noncancer Hazard Index (HI) = 1 Protection of 

k k k k V ingestion SL Dermal SL Inhalation SL Carcinogenic SL Ingestion SL Dermal SL inhalation SL Noncarcinogenic SL Risk-based MCL-based 
SFO e IUR e RfD„ e RfC| e 0 muta TRrl.0E-6 TR=i.0E-6 TR=1.0E-6 TR=i OE-6 HQ=1 HQ=1 HQ=1 Hl=l MCL SSL SSL 

(mg/kg-day)'1 V (ug/m1}'1 Y [mg/kg-day) V (mg/m1) V c gen Analyte CAS No. (ug/L) fug/L) (ug/L) (ug/L) (ugA) (ug/L) (ug/L) (ug/L) (ug/L) (mg/kg) (mg/kg) 

8.06-01 P 6.0E-03 P 2.0G-04 P 2.0E-04 1 V M Dibromo-3-chloropropane, 1,2- 96-12-8 2.7E-02 1.6E-01 3.2E-04 3.2E-04 3.1E*00 1.7E+01 4.2E-01 3.6E-01 2.OE-01 1.4E-07 8.6E-05 

1.0E-02 1 Dibromobenzene, 1,4- 106-37-6 1.6E-02 2.6E+02 9.8E+01 9.3E 02 

8.4E-02 1 2.7E-0S C 2.0E 02 1 V Dlbromochloromethane 124-48-1 8.0E-01 12E+01 1.8E-01 l.SE-01 3.1E+02 4.8Ef03 2.9E4-02 8.0E 401(F) 3.9E-05 2.1E-Q2 

2.0: foo i E.OE-04 i g.oc-03 1 3.0E03 1 v Oibromoethane, 1,2- 106-93-4 3.4C-02 6.1E-01 S.I£-03 S.5C03 1.4C.Q2 2.5E«J3 I.96-.01 1.6E*0I S.0E-02 I.8E-06 1,46-05 

1.0E-02 H 4.0E-03 X V Dibromomethane (Methylene Bromide) 74-9S-3 1.6E-02 3.9Ei03 8.36*00 7.9E+00 1.9E-03 

1.0E-01 1 Dlbutyl Phthalate 84-74-2 l.bE*0E 1.2E+03 6,76402 1.7E400 

3.0E-04 P Oibutyltln Compounds NA 4.7E*00 4.7ErOO 

3.0E-02 1 Dicamba 1918-00-9 4.7E-02 7.26*03 4.4E+02 1.1E-01 
4.JE-03 P V Dlchloro-2-butene, 1,4- 764-41-0 1.2E-03 1.2E-03 S.4E-07 

4.2E-03 P V Olchloro-2-butene, cis-1,4- 1476-11-5 1.2E-03 1.2E-03 5.4E-07 

4.2E-03 P V Dichloro-2-buiene, trans-1,4- 110-57-6 1.2E-03 1.2E-OB S.4E-07 

5.0E-02 1 4.0E-03 1 Olchloroacetic Acid 79-43-6 1.3E+00 8.2E-t01 1.3 E *00 6.3E+01 3.8E*a3 6.2E+01 6.0E+01 2.7E-04 1.26-02 

9.DE-02 l 2.0E-01 H V Dtchiorobenzene, 1,2- 95-S0-1 1.4EtD3 2.1E+03 4.26*02 2.8E+02 6.0E+02 2.7E-01 5.86-02 

S.4E-03 C 1.1E-05 C 7.0E-02 A 8.0E-01 1 V Dfchlorobenzene, 1.4- 106-46-7 1.2E401 1.86*01 4.4E-01 4.2E-01 1.16*03 1.6E-03 1.7E+03 4 7E+02 7.SE401 4.0E-04 7.2E-02 

4.SE-01 1 3.4E-04 C Dichlorobenzidlne, 3,3'- 91-94-1 l.SE-01 3.9E-01 1.1E-Q1 7.16-04 

9.0E-03 X Dlchlorobenzophenane, 4,4'- 90-98-2 1.4E +02 1.4E+02 8.5E-01 

2.06-01 1 1.0E-01 X V Dlchlorodifluoromethane 75-71-8 3.1E+03 2.7E*04 2.16*02 1.9E*02 3.06-01 

5.7E-03 C 1.66-06 C 2.0E-01 P V Dichloroethane, 1,1- 7S-34-3 1.764-01 1.6E+02 3.0E+00 2.4E+00 3.1E+03 4.06*04 2.9E-HD3 6.8E-04 

9.1E-02 1 2.6E-05 1 6.0E-03 X 7.0E-03 P V Oichloroethane, 1,2- 107-06-7 7.4E-01 1.6E-t01 1.9E-01 1.5E-01 9.4E*01 1.9E-.03 1.5E+01 1.3E+01 S.OE.OO 4.2E-05 1.4E-03 

5.0E-02 1 2.0E-01 1 V Oichloroethylene, 1,1- 7S-35 4 7.8E*02 S.9E*03 4.26*02 2.6E+02 7.06400 9.3E-02 2.5E-03 

9.0E-03 H V Oichloroethylene, 1,2- (Mixed Isomers) S40S9-0 1.4E+02 1.l£-» 03 1.3E+02 3.7E-02 

2.0E-03 1 V Oichloroethylene, 1,2-cis- 156-59-2 3.1E+01 2.5E*02 2.BE»01 7.0E+01 8.2E-03 2.1E-02 

2.0E 02 1 6.0E-02 P V Dlchloroethylene. 1,2-trans- 156-60-5 3.1E*02 2.5E-.03 1.3E+02 8.6E.01 1.0E4O2 2.SE-02 2.9E-02 

3.0E-03 1 Dichlorophenol. 2,4- 120-B3-2 4.7Ef01 1.3E-.02 3.5E+01 4.1E-02 

1.0E-02 1 Oichlorophenoxy Acetic Acid,-2,4- 94-75-7 1.6E+02 9.6E*02 1.3E-02 7.0E.01 3.56-02 1.8E-02 

8.0E-03 1 Dichlorophenoxyjbutyrlc Acid, 4-(2.4- 94-82-6 1.3E+02 3.4E-.Q2 9.1E+01 3.6E-02 

3.6E-02 C 1.0E-0S C 9.0E-02 A 4.0E-03 1 V Dlchloropropane, 1,2- 78-87-5 1.9E+00 2.0E+01 4.9E-01 3.8E 01 1.46*03 1.SE-.04 8.3E+00 8.3E400 5.0E.O0 1.3E-04 1.7E-03 

2.0E-02 P V Dlchloropropane, 1,3- 142-28-9 3.1E+02 3.3E-03 2.9E+02 9.9E-02 

3.0E-03 1 Otchloropropanol, 2,3- 616-73-9 4.7Ei01 4.7E+01 9.9E-03 

1OE-01 1 4.0E-06 1 3 0P-O2 1 2.0E-02 1 V Oichloropropene, 1,3- 542-75-6 6.7E-01 6.7E+00 1.2E-rOO 4.1E-01 4.7Et02 4.7E*03 4.2E+01 3 8E+01 1.5E-04 

2.9E-01 1 8.3E-05 C S.0E-04 1 5.0E-04 1 Oichlorvos 62-73-7 2.3E-01 1.2ET01 2.3E-01 7.8E+00 4.0EHJ2 7 7E+00 7.0E-05 

8.0E 03 P 7.0E-03 P V Dtcyclapentadiene 77-73-6 1.3E+02 2.5E«02 1.5E+01 1.2E+01 4.3E-02 

1.6E»01 1 4.6E-03 1 S.OE-OS 1 Oieldrin 60-57-1 4.2E-03 2.3E-03 1.5E-03 7.BE-01 4.3E01 2.8E-01 6.IE-OS 

3.0E-04 C S.0E-03 1 Diesel Engine Exhaust NA 

3.0E-03 C Diethanolamlne 111-42-2 

8.OE-01 1 Diethyl Phthalate 84-66-2 1.3E+04 1.4E»OS 1.1E+04 4.7E+00 

3.0E-02 P 1.0E-04 P Diethylene Glycol Monobutyl Ether 112-34-5 4.7E»02 6,IEr04 4.7Ef02 1.0E-01 

6.0E-02 P 3.0E-04 P Diethylene Glycol MonoethylEther 111-90-0 9.4Et02 S.5E4-05 9 4E+D2 1.9E-01 

1.0E-03 P Diethylformamlde 617-84-5 1.66»01 1.6E+01 3.2E-03 

3.5E r02 C 1OE-01 C Diethylstllbestrol 56-53-1 1.9E-04 S.6E-05 4.BE-05 2.4E-05 

8.0E-02 1 Difenzoquat 43222-48-6 J.3E-03 5.2E+0S 12E+03 

2.0E-02 1 Diflubenzuron 3S367-38-5 3.1E»02 7.4E + 02 2 2E+02 2.5E-01 

4.06*01 1 V Dlfluoroethone, 1.1- 75-37-6 8.3Ei-04 8.3Er-04 2.86401 

4.4E02 C 1.3E-0S C Dlhydrosafrole 94-58-6 1.5E+00 1.SE+00 1.9E-03 

7.OE-Ol P V Diisopropyl Ether 108-20-3 1.SE403 1 5E+03 3.7E-01 

8.0E 02 1 V Dllsopropyl Methylphosphonate 1445-75-6 1.3C 4 03 9.0E»04 1 2E403 3.SE-01 

2.0E-02 1 Dlmethlpin 55290-64-7 3.1E402 1.7E 4 OS 3.1E402 6.9E-02 

2.0E-04 1 Dtmethoate 60-51-S 3.IE-00 4,SE«02 3.1E+00 7.0E-04 

1.4E-02 H Dimethoxybenzldlne, 3,3'- 119-90-4 4.8EtOQ 1.6E'02 4.7E.00 S.7E03 

1.7E-03 P 6.06-02 P Dimethylmethylphosphonate 756-79-fi 4.0E401 2.4E+04 3.96401 9.4E-02 S.7E405 9 4E402 8.3E-03 

4.6E.-00 C 13E-03 C Dlmethylamino azobenzene (p-] 60-11-7 1.5E-02 6.1E-03 4.3E-03 l.BE-05 

5.8E-0I H Dimethylanlline HCI, 2,4- 21436-96-4 1.2E-01 2.1E»00 1.1E-01 6.2E-05 

2.OE-01 P 2.0E-03 X Dimethylaniline, 2,4- 95-68-1 3.4F01 6.1EfOO 3.2E-01 3.1E-01 5.7E+02 3.0E401 1.8E-04 

2.0E-03 l V Dlmethylamline, N,N- 121-69-7 3.IE.01 2.2E402 2.7E+01 9.BE-03 

1.16,01 P Dlmethylbenzldlne, 3,3'- 119-93-7 6.1E-03 7.2E-02 5.6E-03 3.7E-05 

1.OE-01 P 3.0E-02 1 •imethylformamide 68-12-2 1.6E.03 1.2E+06 1.6Ef03 3.2E-01 

1.0E-04 X 2.0E-06 X Dimethylhydrazlne, 1,1- 57-14-7 1.6E-00 1.4E+03 1.6E+00 3.SE-04 

S.5E >02 C 1.6E-01 C Dlmethylhydrazine. 1,2- 540-73-8 1.2E-04 1.2E-04 2.8E-08 

2 0E-02 1 Dlmethylphenol, 2.4- 105-67-9 3.1E-02 2.7E403 2 7Ef02 3 2E-01 

6.0E-04 1 Dimethylphenol, 2,6- 576-26-1 9.4E-00 6.0E+01' 8 IE+00 9.8E-03 

1.0E-03 1 Dimethylphenol, 3,4- 95-65 8 1.6E-01 1.2E.02 1.4E + 01 1.6E-02 

1.0E 01 1 V Dlmethylterephthalate 120-61-6 1.6E-03 1.9E404 1.4E4-03 3.8E-01 
4.SE-02 C 1.3E-05 C Dlmethylvlnylchloride 513-37-1 1.5E-HM 1.5E+00 9.2E-04 

B.OE-OS X 3lnltro-o-cresol. 4.6- 534-57-1 1.3E-00 1.9E+01 1.2E.00 2.0E-03 

2.0E-03 1 Dlnltro-o-cyclohexyl Phenol, 4,6- 131-89-5 3.IE.01 3.8E.01 17E.01 S.7E-01 
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Regional Screening Level (RSI) Soil toGroundwater Supporting Table November 2011 

Key; I = IRIS; P - PPRTV; A = AT SDR; C = Cal EPA; X = PPPTV Appendix; H= HEA5T; J - New Jersey; O r; E - Environmental Criteria and Assessment Office; S - see user guide Section 5;L = see user guide on lead;M = mutagen; V = volatile; F = SeeFAQ; c = cancer * - where:n SL < = where n SL< 10X 

c SL; n = noncancer, = Concentration may exceed ceilinglimit (See User Guide);i = Concentration may exceedCsat (See User Guide); SSL values arebased onDAF=1 

Toxicity and Chemical-specific information Contaminant Catclnogenlc Target Risk (TR) = 16-06 Noncancer Hazard Index (HI) -1 Protection of 

k k k k v Ingestion SL Dermal SL inhalation SL Carcinogenic SL Ingestion SL Dermal SL Inhalation SL Noncarcinogenic SL 

SFO e IUR e RfD. e RIC, e 0 TFUl.OE-fi TR=1.0E-6 TR=1.0E-6 TRsl.QE-6 HQ-1 HQ=1 HQ=1 Hl=l MCI 
mg/kg-day)'1 Y (ug/m*)'* Y (mg/kg-day) V (mg/m1) y c (ug/l) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (Ug/L) (mg/kg) 

Oinilrobenzene, 1,2 1.6E+00 3 8E+01 1.SE.00 

1.06-04 Qlnitrobenzene, 1,3 99-55-0 J.fiE+OO 5.26+01 1.5F-+00 1.4E-03 

1.0E-04 Dlnltrobentene, 1,4 100-25-4 1.5EIOO 5.46*01 1.56+00 1.4E-03 

2.0E-03 Dinltrophenol, 2,4 51-28-S 3.1E+01 8.6E-02 3.0E+01 3.4E-02 

6.8E-01 Oinltrotoluene Mixture, 2,4/2,6 25321-14-6 9.9E-02 1.2F+00 9.2E-02 1.3E-04 

3.1E-01 C 8 9E-0S C 2.0E-03 Dinltrotoluene, 2,4 121-14-2 2.2E-01 3.76*00 2.0E-01 3.1E+01 S.3E+02 3.06+01 2.BE-04 

1.0E-03 Dinltrotoiuene, 2,6 606-20-2 1.6E+01 2.26+02 1.5E+01 2.0E-02 

2 OE-03 Oinltrotoluene, 2 Amlno-4,6 3S572-78-2 3.1Et01 7.36+02 3.06+01 2.3E 02 

2.0E-03 Dinltrotoluene, 4-Amlno-2,6 19406-51-0 3 1E+01 7.3E+02 3 0E.01 7.3E-02 

1.06-03 Dinoseb 88-BS-7 1.6E+01 3.86*01 1.1E+01 9.8E-02 6.2E-02 

Dioxane, 1,4

Dloxins 

~Hexachlorodtbenzo-p-dioxln. Mixture 

C 3.8E+01 C 1.0E-09 -TCDD, 2.3,7,8 1746-01-6 1.6E-0S 1.66-05 2.6E-07 1.SE-0S 

3.0E-02 Dlphenamid 957-51-7 4.7E+02 4.7E+02 4.6E+O0 

8.0E-04 Diphenyl Sulfone 127-63-9 1.3E+01 1.4E +-02 1.1E+01 2.BE-02 

Dlphenylamine 122-39-4 4.4E-Q1 

Diphenylhydrazlne, 1,2 122-66-7 2.2E-04 

Dlquat 65-00*7 fi.SE-0! 3.7E-01 

7.4E+00 2.1E-03 C Direct Black 38 1937-37-7 9.1E-03 9.1E-03 4.4F+00 

7.4£+00 2.1E-03 C Direct Blue 6 2602-46-2 9.1E-03 9.1E-03 1.4E+01 

6.76+00 1.9E-03 C Direct Brown 9S 16071-86-6 1.0E-02 1.0E-02 

4 OE-OS Disulfoton 298-04-4 6.3E-01 9.SE-01 3.8E-01 7.1E-04 

1.0E-02 Dlthiane, 1,4 505-29-3 1.6E+02 1.1E+04 1.5E+02 7.6E-02 

2.OE-03 330-54-1 3.1E+01 2.SE+02 2.8E+01 1.2E-02 

4.0E-03 Dodlne 2439-10-3 6.3E+01 7.SE+03 6.2E+01 3.2E-01 

2.56-02 EPTC 7S9-94-4 3.9E*02 1.1E+03 2.9E+02 1.5E-01 

6.OE-03 Endosulfan 115-29-7 9 4F+01 4.5E+07 7.8F+01 l.lE+00 

2.0E-02 Endothall 145-73-3 3.1E+02 6.1E+03 3.06+02 1.0E+02 7.1E-02 2.46-07 

3.06-04 Endrln 72-20-8 4.7E+00 2.6E+00 1.76*00 2.0E+00 6.8E-02 8.1E-02 

1.2E-06 I 6.OE-03 Eplchlorohydrin 106-89-8 6.BE+00 6.7E+02 9.46+01 8.96+03 2.1E+00 2.0E + 00 4.5E-04 

Epoxybulane, 1,2 106-88-7 4.2E + 01 9.26-03 

5.0E-03 Ethephon 16672-87-0 7.8E+01 3.0E+04 7.86*01 1.66-02 

S.0E-O4 Ethlon 563-12-2 7.BE+00 5.4E+00 3.2E+00 6.36-03 

1.0E-01 P 6.06-02 P Elhoxyethanol Acetate, 2 111-15-9 1.66+03 1.66+05 1.56 + 03 3.26-01 

4.0E-01 H 2.0E-01 I Echoxyethanol, 2 110-80-5 6.3E+03 1.9E*06 6.2E+03 1.3E+00 

9.06-01 Ethyl Acetate 141-78-6 1.4E+04 8.4E*OS 1.4E+04 2.9E+00 

Ethyl Acrylate 140-88-5 3.06-04 

Ethyl Chloride 75-00-3 2.16+04 5.96+00 

Ethyl Ether 60-29-7 3.1E+03 6.86-01 

9.0E-02 H 3.06-01 P V Ethyl Methacrylaie 97-63-2 1.46+03 1.66+04 6,36+02 4.26+02 9.9E-02 

1.06-05 Ethyl-p-rltrophenyl Phosphonate 2104-64-5 1.6E-01 1.1E-01 6.66-02 2.16-03 

2.5E-06 C 1.06-01 I 1.06+00 I V Ethylbemene 100-41-4 1.66+03 2.66+03 2.16+03 6.7E+02 1.5E-03 7.8E-01 

3.06-02 Ethylene Cyanohydrln 109-78-4 4.76+02 4.76+02 9.56-02 

9.0E-02 Ethylene Diamine 107-15-3 146+03 1.46+03 3.2E-01 

2.06+00 Ethylene Glycol 107-21-1 3.16+04 3.1E+04 6.36+00 

1.6E+00 I Ethylene Glycol MonabutylFlher 111-76-2 1.QE+0S 1.5E+03 3.26-01 

3.1E-01 C 8.86-05 3.0E-02 C V Ethylene Oxide 75-21-8 2.26-01 4.66+01 5.5E-02 4 46-02 6.36+01 9.1E-06 

4.5E-02 C 1.3E-05 Ethylene Thiourea 96-45-7 1.56+00 8.66+02 1.56+00 7.06+02 1.26+00 2.8E-04 

C 1.96-02 C Ethyleneimine 151-56-4 2.2E-07 

3.0E+00 Ethylphthalyl EthylGlycolate 84-72-0 4.7E+04 4.56+04 1.0E+02 

8.0E-03 Express 101200-48-0 1 3E*02 1.36+07 4.9E-02 

2.56-04 Fenamiphos 22224-92-6 3.96+00 2.4E+01 3.4E+00 3.3E-03 

2.5E-02 Fenpropathrin 39515-41-8 3.9E+02 S.2E+01 4.6E+01 2.16+00 

1.3E-02 Fiuometuron 2164-17-2 2.06+02 2.46+03 1.96+02 1.4E-01 

4.06-02 C 1.36-02 C Fluoride 16984-48-8 6.36+02 9.56+04 6.26+02 9 36+01 

6.0E-02 I 1.3E-02 C Fluorine (Soluble Fluoride) 7782-41-4 9.46+02 1.4E+05 9.36+02 1.46+02 

8.0E-02 Flurldone 597S6-60-4 1.36+03 1.0E+O4 1.16+03 1.36+02 

2.06-02 Flurprimidol 56425-91-3 3.1E+02 1.76+03 2.66+02 1.2E+00 

6.06-02 Flutotanll 66332-96-5 9.46+02 3.26+03 7.26 +02 3.96+00 

1.0E-02 Fluvallnate 69409-94-5 1.6E+02 1.66+02 2 3E+02 

3.56-03 Folpet 133-07-3 1.96+01 1.8E-02 1.7E+01 1.56+04 4.16-03 

1.9E-01 fome&afen 72178 02-0 3.SE-01 7.7E+00 3.46-01 1.16-03 

Fonofos 944-22-9 4.46+01 3.SE-02 
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Regional Screening level(RSL) Soli to Groundwater SupportingTable November 2011 

Key: I = IRIS; P - PPRTV; A = AT5DR; C - Cal EPA; X = PPRTV Appendix; H = HEAST;J - New iersey; O= EPA Office of Water; 6 = Environmental Criteria a id Assessment Office; S - seeuser guide Section 5; L = see user guide on lead;M = mutagen;V = volatile; F = See FAQ; c = cancer; 1 = where:n SL <100X c SI;" * = where nSI < 10X 

c SL; n = noncancer;m * Concentrationmay exceed celling limit (SeeUser Guide); s = Concentration may exceedCsat (See User Guide); SSL values are based onDAF=1 

Toxicity and Chemical specific Information Carcinogenic Target Risk (TR) - 1E-Q6 Noncancer Hazard index (HI) = 1 

k k k k V Ingestion SL Dermal SL Inhalation SL Carcinogenic SL Ingestion SL Deimal SL Inhalation SL Noncardnogenic SL 
SFO e IUR e RfO. e RfC, e 0 TR-1.0E-6. TR=1.0E-6 TR=1.0E-6 TR*1.0E-6 HQ=1 HQ»1 HQ=1 Hl=l MCL 

(mg/kg-day)'1 y <ug/mV Y (mg/kg-day) y (mg/m1) y c (Ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L? (ug/L) (mg/kg) 

9.0E-01 P 3.0E-04 X Formic Acid 64-18-6 1.4E-OJ 1.46+04 

3.0E+00 Fosetyl-AL 39148-24-8 4.7E+Q4 4.7E+04 

Furans 

1.0E-03 ~Dlbenzofuran 132-64-9 1.6E+01 9.2E-I00 5.8E+00 1.1E-01 

1.0E-03 -Furan 110-00-9 l.GE+01 3.1E*-02 l.SE+01 5.7E-03 

3.8E+00 Furazolidone 67-45-S 1.8E-02 8.76-QO 1.8E-02 3.4E-05 

Furfural 98-01-1 9.9E-03 

l.SE-tOO C 4.3E-04 C Furlum 531-82-8 4.SE-02 1.6E+00 4.4E 02 5.9E-0S 

Furmecyclox 60568 05-0 1.06-03 

Glufoslnate, Ammonium 77182-82-2 1.4E-03 

Glutaraldehyde 111-30-8 

4.0E-04 Glyddyl 765-34-4 6.3E+00 6.3E+00 1.3E-03 

1.0E-01 Glyphosate 1071-83-6 1.6E+03 1.6E+03 3.25-01 1.4E-01 

3.0E-03 Goal 42874-03-3 4.7E+01 2.4E+01 

3.0E-03 A 1.06-02 A Guthion 86-50-0 4.7E-I01 S.9EI02 4.3E+01 1.3E-02 

5.0E-05 Haloxyfop, Methyl 69806-40-2 7.8E-01 2.2E+00 S.8E-01 6.4E-03 

13E-02 Harmony 79277-27-3 2.QE+02 2.5E+04 2 OE+02 6.1E-02 

4 5E+00 1.3E-03 i S.0E-04 Heptachlor 76-44-8 1.5E-02 2.0E-03 1.86-03 7.86+00 l.OEtOO 9.2E-01 4.0E-01 1.4E-04 3.3E-02 

9-1E+Q0 2.6E-03 I 1.3E-0S Heptachlor Fpoxide 1024-57-3 7.4E-03 6.1E-03 3.3E-03 2.0E 01 1.7E-01 9.2E-02 2.0E-01 6.BE-0S 4.1E-03 

2.0E-03 Hevabromobenzene 87-82-1 3.1E+01 3.1E+01 1.8E-01 

2.0E-04 Hexsbromodipbenylether, ?,?',4,4',5,5'- (BDE-153J 68631-49-2 3.1E+D0 3.JE+00 

1.GE+00 i 4 6E-04 8.0E-04 Hexachlorobenzene 118-74-1 4.2E-02 4.2E-02 1.36+01 1.3E+01 5.3E-04 1.3E-02 

7.8E-02 I 2.2E-05 l.OE-03 Hexachlorobutadiene 8.6E-01 2.6E-01 1.6E+01 4.7E+00 5.0E-04 

6.3E+00 1.8E-03 I 8.0E-03 Hexachlorocydohexane, Alpha 319-84-6 1.1E-02 l.SE-02 6.2E-03 1.7E+02 3.6E-05 

1.8E+0Q 5.3E-04 I Hexachlorocydohexane, Beta 319-85-7 3.7E-02 5.2E-02 2.2E-02 1.3E-04 

UE+OO 3.1E-04 C 3.0E-04 Hexachlorocydohexane, Gamma- (Lindane) 58-89-9 6.16-02 8.5E-02 3.66-02 6.66+00 2.1E-04 1.2E03 

Hexachlorocydohexane, Technical 608-73-1 l.BE-04 

6.0E-03 2.0E-04 I Hexachlorocydopentadiene 77-47-4 9.4E+01 2.96+01 2.2E+01 7.0E-02 1.66-01 

7.0E-04 3.0E-02 I Hexachloroethane 67-72-1 1.1E+01 9.7E+00 5.1E+00 4.8E-04 

3 06-04 Hexachforophene 70-30 4 4.7E+00 4.7E+00 6.3E+00 

3 OE-03 Hexahydro-l.S.S-trlnltro-l.B.B-triazine (RDX) 171-82-4 4.7E.01 4.7E +01 2.3E-04 

Hexamethylene Dllsocyanale, 1,6 822-06-0 2.1E-02 2.1E-04 

6.0E-02 Hexane, N 110-54-3 9.4E+02 4.56+02 1.5E+03 2.SE+02 1.86+00 

2.0E+00 Hexanedioic Add 124 04-9 3.1E+04 7.7E+06 3.1E+04 7.7E-00 

5.0E-03 I 3.0E-02 I V Hexanone, 2 591-78-6 7.8E+01 1.9E+03 6.3E+01 3.4E+01 7.9E-03 

Hexazinone 51235-04-2 

3 OE+OO I 4.96-03 Hydrazine 302-01-2 2.2E-02 2.2E-02 

B.OE+OO I 4.9E-03 Hydrazine Sulfate 10034-93-2 2.2E-02 2.2E-Q2 

2.0F-02 l Hydrogen Chloride 7647-01-0 

C 1.4E-02 C Hydrogen Fluoride 7664-39-3 

2.QE-03 I Hydrogen Sulfide 7783-06-4 

4.0E-02 Hydroquinone 123-31-9 6.36-02 5.66+04 6.2E+02 7.5E-04 

1.36-02 Imazallt 35554-44-0 2.0E-02 4.8E+02 1 4E+02 2.5E+00 

2 SE-01 Imazaquln 81335-37-7 3.9E+03 l.BE+05 3 8E+03 1.9E+01 

L0E-02 Iodine 7553 56-2 1.6E+02 2.4E+04 1.6E+02 9.4E+00 

4.0E-02 Iprodlone 36734-19-7 6.3E+02 6.4E+03 S.7E+02 1.7E-01 

7.06-01 iron 7439-B9-6 l.lEt04 1.7E+06 1.1E + 04 2.7E+02 

3.06 01 isobutyl Alcohol 78-83-1 4.7E + 03 2.4E+05 4.6E+03 9.SE-01 

2.0E-01 Isophorone 78-59-1 3.1E+03 6.1E+04 3.0E-03 2.2E-02 

1.5E-02 isopropalln 33820-53-0 2.3E+02 2.3E+02 5.4E+00 

Isopropanol 67-63-0 

1.0E-01 Isopropyl MethylPhosphonlc Acid 1832-54-8 1.6E+03 2.7E+0S 1.66+03 3.4E-01 

5.06-02 isoxaben 82558-50-7 7.86+02 1.9E+03 5.66+02 1.5E+00 

3.0E-01 A V JP-7 NA 6.36+02 

7.SE-02 Kerb 23950-58-5 1.2E+03 3.9E+03 9.OE+02 9.1E-01 

2.0E-03 Lactofen 77501-63-4 3.1E+01 4 7E+01 1.9E+01 8.7E-01 

Lead Compounds 

C B.0E-05 C Lead acetate 301-04-2 

"Lead and Compounds 7439-92-1 

C 1.IE-OS C "Lead subacetate 1335-32-6 

1.0E-07 'Tetraethyl Lead 78-00-2 1.6E-03 2.76-03 9.96-04 3.SE-06 

2.06-03 Llnuron 330-55-2 3.1E+01 1.4E+02 2.6E+01 2.36-02 

2.06-03 Uthium 7439-93-2 3.16+01 4.7E+03 3,16+01 9.3E+QO 

2.0E-01 Londax 83055-99-6 3.1E+03 1.7E+05 3.1E+03 7.9E-01 

5.0E-04 MCPA 94-74-6 • 7.8E+00 2.1E+01 S.7E+00 1 5E-03 
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Regional Screening Level (RSI)Soli to Groundwater SupportingTable November 2011 

key: I = IRiS; p- PPRTV; A ~ ATSDR; C = Cal f-PA; X = PPRTV Appendix; H - HEAST; j = New Jersey; 0 = EPA Office of Water; E = Environmental Criteria and Assessment Office, S - see user guIHTSection 5; L =see user guide on lead;M mutagen: V = volatile; t= See FAQ; c = cancer; * = where: n SL < 100X c SL;" = where n SL < 10X 

c SI: nc noncancer; m= Concentration may exceedcelling limit (See User Guide);s - Concentrationmay exceed Csat (See User Guide); SSl values arebased onDAFsl 

Toxicity and Chemical-specific information Carcinogenic Target Risk (TR) - 16-06 Noncancer Hazard Index (HI) -1 

k V k It Ingestion SL Dermal St Inhalation SL Carcinogenic SL Ingestion SL Dermal SL Inhalation SI Noncarcinogenic SL 
SFO e IUR e RfD„ e e 0 TR=1.0E-6 TR+1.0E-6 TR+1.0E-6 TR=1.0E*6 HQ=1 HQ=1 HQ=1 Hh»l MCIRfC, 

(mg/kg-day)'1 V (ug/m1)"1 V (mg/kg-day) V (mg/mJ) y c 	 (ug/L) (ug/L) (ug/L) (ug/L) (ug/l) (ug/l) (ug/L) (ug/L) (ug/L) (mg/fcg) 

1.0E-02 MCPS 94-81-5 1.6E+02 1.66+02 6.26-02 

1.0E-03 MCPP 93-65-2 1.66 + 01 5.16+01 1.2E+01 3.5E-03 

2.0E-02 Malathion 121-7S-S 3.1F+02 7.7E+03 3.0F+02 7.9E-02 

l.OE-Ol Malelc Anhydride 108-31-6 1.66+03 2.6E+04 1.5E+03 3.0E-01 

S.0E01 Malelc Hydrazlde 123-33-1 7.BE' 03 6.3E+06 7.8E+03 1.6E+00 

1.0E-D4 Malononitrile 109-77-3 1.6E+00 6.06+02 	 1.66+00 3.26-04 

3.06-02 H Mancozeb 8018-01-7 4.76+02 4.76+02 6.6E-01 

5.05-03 I Maneb 12427-38-2 7.86+01 7.8E+01 1.1E-01 

1.4E-01 l S.0E-05 Manganese (Diet) 	 7439-96-S 

2.4E-02 Manganese (Non-diet) 7439-96-S 3.8E+02 2.3E+03 3.26+02 2.16+01 

9.0F-0S Mephosfolan 950-10-7 1.4E+00 1.8E+02 1.4E+00 2.1E-03 

3.0E-02 Mepiquat Chloride 24307-26-4 4.7E+-02 4.7E+02 1.6E-01 

Mercury Compounds 

3.0E-OS Mercuric Chloride (and otherMercury salts) 7487-94-7 4.36+00 2.0E+00 

3.0E-04 "Mercury (elemental) 7439-97-6 6.3E-01 2.0E+00 

1.06-04 Methyl Mercury 22967-92-6 1.66*00 2.46*02 1.6E+00 

8.0E-05 Phenylmercuric Acetate 62-38-4 1.3F+Q0 4.06*02 1 2E+O0 3 9E-04 

3.0E-05 Merphos 150-50-5 4.7E-01 4.7E-01 4.6E-02 

3.0E-05 Merphos Oxide 78-48 8 4.7E-01 7.06-02 6.1E-02 3.0E-04 

6.0E-02 Metalaxyl 57837-19-1 9.4E+02 4.56+04 9.26+02 isioi 
1.0E-04 Methacrylonltrlle 126-98-7 1.6E+00 8.SE+01 l.SE+00 7.SE-01 1.7E-04 

S.OE-OS Methamidophos 10265-92-6 7.86-01 7.26+02 7.gE-01 1.66-04 

S.0E-01 Methanol 67-56-1 7.8E+03 2.8E+06 7.86+03 1.66+00 

1.06-03 Methldathlon 950-37-8 1.66*01 4.1E+02 L5E+01 3.7E-03 

Methomyl 16752-77-5 8.SE-02 

C 1.4E-05 C Methoxy-5-nltroanlllne, 2- 99-59-2 4.66-04 
Methoxychlor 72-43-5 l.SE +00 2.2E+00 

8.0E-03 1.06-03 Methoxycthanal Acetate. 2- 110-49-6 1.3E+-02 1.3E+-02 2.6E-03 

5.0E-03 2.0E-02 Methoxyethanol. 2- 109-86-4 7.8E-01 4.2E+04 7.8E+01 1.6E-02 
1.0E+00 Methyl Acetate 79-20-9 1.6E+-04 1.9E-+06 1.6E+04 3.2E+ 00 

3.0E-02 Methyl Acrylate 96-33-3 4.76+ 02 2.5E-+04 4,66+02 9.B6-02 

6.0E-01 5.06+00 Methyl Ethyl Ketone (2-Butanone) 78 93-3 9.4E+03 9.7E+0S 4.9E+03 1.06+00 

1.0E-03 2.0E-05 Methyl Hydrazine 60-34-4 1.6E+-Q1 9.96+03 1.6E+01 3.SE-03 

8.0E-02 H 3.0E• 00 Methyl Isobutyl Ketone(4-methyl-2-pemanone) 108-10-1 


1.0E-03 Methyl isocyanate 624-83-9 


1.4E+00 I 7.0E-01 Methyl Methacrylate 80-62-6 


2.5E-04 I Methyl Paratnlon 298-00-0 3.9E+00 2.9E+01 34E+O0 5.7E-03 

6.0E-02 X Methyl Phosphonlc Acid 993-13-5 9.46*02 9.4E+02 1.9E-01 
6.0E-03 H 4.0E-02 H V Methyl Styrene(Mixed isomers) 25013-15-4 9.46+01 1.1E+02 8.3E+01 3.1E+01 5.0E-02 

9.9E-02 2.8E-05 Methyl methanesulfonate 66-27-3 6.8E-01 6.8E-01 1.46-04 


1.8E-03 2.6E-07 Methyl ten-Butyl Ether(MTBE) 1634-04-4 3.7E+01 1.7E+03 1.96*01 1.2E+01 6.3E+03 2.86-03 

Methyl-1,4-benzenedlamlne dlhvdrochloride, 2- 615-45-2 3.16+00 
 1.9E-03 


9.0E-03 Methyl-5-Nitroanlline, 2- 99-55-8 7.56+00 1.26+02 7.06*00 3.96-03 


8.36+00 2.46-03 Methyl N-nltro-N-nitrosoguanldine, N- 70-25-7 8.1E-03 8.1E-03 2.86-06 


1.36-01 3.76-05 Methylanlllne Hydrochloride. 2- 636-21-5 5,26-01 1.5E+01 5.06-01 2.16-04 


1.0E-02 Methylarsonic add 124-58-3 1.66*02 1.6E*02 

2.06-04 Methvlben7ene,l-4-dlamlne monohydrochloride, 2- 74612-12-7 3.16*00 3.1E+00 

2.0E-04 Methylbenzene-l,4-dlamlne sulfate, 2- 615-S0-9 3.16*00 3.1E+00 

2.2E.01 6.36-03 Methylcholanthrene, 3- 56-49-5 9.86-04 9.86-04 1.96-03 

7.5E-03 4.76-07 6.0E-02 Methylene Chloride 75-09-2 9.QE+00 2.SE+02 1.0E*01 4.7E+00 9.46+02 2.56+04 2.2E+03 6.46+02 1.26-03 1.36-03 

1.06-01 4.3E-04 2.06-03 Methylene-bis(2-chloroanHlne), 4.4'- 101-14-4 2.26-01 4.0E-01 1.46-01 3.16+01 5.36+01 2.06+01 1.66-03 

4.66-02 1.3E-05 Methylene-bis(N,N-dlmethyl) Aniline, 4,4'- 101-61-1 1.5E*00 1.06*00 6.0E-01 3 36-03 


1.66+00 4.6E-04 2.06-02 C Methylenebisben/enamlne, 4,4'- 101-77-9 4.2E-02 1.4E+00 4.16-02 1.86-04 


6.06-04 I Methylenedlphenyl Dilsocyanate 101-68-8 


7.06-02 Metbylstyrene, Alpha- 98-83-9 1.16+03 1.26+03 5.86+02 9.36-01 

l.SE-01 Metolachlor 51218-4S-2 2.36+03 1.96+04 2.1E+03 2.5E+00 

2.56-02 3.BE+02 1.2E-01Metrlbuzln 	 21087-64-9 3.9E+02 1.36+04 

3.06+00 Mineral oils B012-95-1 4.7C+04 	 4.7E+04 1.96 +03 
3.1E+00C 5.1E-03 C 	 2.06-04 Mirex 2385-85-5 3.1E+00 2.7E-03 

2.0E-03 Mollnate 2212-67-1 3.16+01 8.46+01 2.3E+01 1.36-02 
5.0E-03 Molybdenum 7439-98-7 7.8E+01 1.26-04 	 7.86+01 

Monochloramine 10599-90-3 1.6E + 03 2.46+05 L6E+03 

2.06-03 Monomecrtylanlffne 100-62-8 3.16+01 5.36+02 3.06+01 
1.06-01 

3.0E-04 N,N'-Diphcnyl-l,4-benzenediamlne 74-31-7 4.7E+00 6.36-00 	 2.76+00 2.86-01 

Naled 	 300-76-5 3.1E + 01 4.86+03 3.1E + 01 1.46-022.06-03 
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Regional Screening Level (RSI) Soil toGroundwater Supporting Table November 2011 

Key: I= IRIS; P = l^TV; A = ATSDR; C = Cal EPA, X » PPRTV Appendix; H = HLAST; I - NewJersey. O = EPA Officeof Water; E = Environmental Criteria and Assessment Office;S = see user guide Section 5; L = see user guide on lead;M = n * = where n SL < 10X 

cSL; n= noncancer; m= Concentration may exceed ceiling limit (SeeUser Guide); t = Concentration may exceedCsat (See User Guide); SSL values are b. 

Toxicity and Cheniical-speclflcInformation Contaminant Carcinogenic Target Risk (TR) - 1E-06 Noncancer Hazard Index(HI) = 1 

k k k k V Ingestion SL Dermal St Inhalation SL Carcinogenic SL Ingestion SL Dermal SL Inhalation SL Noncarcinogenic SL 

SFO e IUR e RfO„ e RfC| e 0 muta TR«1.0E-6 TR=1.0£-6 TR=1.0E-6 TRsl.OE-6 HQ=1 HQ=1 HQ=l Hl=l MCL 

(mg/Wg-day)'1 y (ug/m1)'1 V (mg/kg-day) V (mg/m1) V c gen (ug/lj {ug/L) Nb/L} (ug/L) (ug/L) (ug/L) {ug/L) (ug/L) (ug/L) (mg/kg) 

X 1.0E-Q1 p V Naphtha, HighPlash Aromatic (HFAN) 4.7E»02 2.1E*02 1.4E-02 

C O.OE+OO C Nsphthylamine, 2 91-59-8 3.7E-02 1.7E 04 

1.0E-01 Napropamlde 15299-99-7 1.6E t-03 6.4E+03 l.BE+03 8.3E+00 

5.0E-02 C S.0E-05 C Nickel Carbonyl 13463 39-3 7.8E+02 4.7E+03 fi.7E*02 

5.0E-02 1.0E-04 Nickel Oxide 7.8E+02 1.2E+0S 7.8E+02 

2.4E-04 5.0E-02 S.DE-OS Nickel Rennery Dust 7.8E+02 2.4E»04 7.6E+02 1.1E+02 

2.6E-04 2.0E-02 9.0E-05 Nickel Soluble Salts 3.1E+02 9.5E*03 3.0E+02 2.0E+01 

1.7E+00 C 4.8E-04 5.0E-02 Nickel Subsulflde 1203S-72-2 7.8E+02 2.4E-»04 7.6E+02 

1.6E+00 Nitrate 14797-SS-8 2.SE+04 3.8E+06 2.5E+04 1.0E+04 

1.0E-01 Nitrite 14797-6S-0 1.6E-I03 2.4E-<05 1.6E+03 l.OE-rOB 

1.0E-D2 X 5.0F-05 X Nilroanlline, 2 88-74-4 1.6E+02 2.4E-rD3 1.5E+02 6.2E-02 

4.0E-03 P 6.0E-03 P Nitroanlllne, 4 100-01-6 3.3E+00 6.3E+01 2.0E+03 6.1E+01 1.4E-03 

2.0E-03 I 9.0E03 I t Nltrobenzene 98-95-3 1.2E-01 3.1E *01 4.4E+02 1.9E+01 l.lFtOl 7.9E-05 

3.0E+03 Nitrocellulose 9004-70-0 4.7C+07 4.7Er07 1.0Ei04 

7.0E-02 Nitrofurantoin 67-20-9 1.1E+03 1.1E+03 4.7E-01 

C 3.7E-04 C Nltrofurazone 59-87*0 4.6E-0S 

1.0E-04 Nitroglycerin 55-63-0 1.6E-00 6.2E(01 l.bE-00 6.6E-04 

1.0E-01 Niiroguanldlnc 556-88-7 1.6E+03 1.3E»06 1.6E+03 3.8E-01 

Nltromethane 7S-52-S 4.2E*01 1.2E-04 

2.7E-03 2.0E-02 I V Nltropropane, 2 79-46-9 1.8E-03 4.7E-07 

2.7E+01 7.7E-03 Nltroso-N-elhylurea, N 759-73-9 8.0E-04 1.4E-01 7.9E-04 1.9E-07 
1.2Ev02 3.4E-02 Nltroso-N-methylurea, N 684-93-5 1.8E-04 4.3E-02 1.8E-04 4.0E-08 

S.4E«00 1.6E-03 Nltroso-dl-N-butylamlne, N 924-16-3 1.2E-02 6.7E-02 2.4E-03 4.8E-06 

7.0E-00 2.0E-03 Nitroso-dl-N-propylamine, N 621-64-7 9.6C-03 3.0E-01 9.3E-03 7.0E-O6 

2.8E1-OO 8.0E-04 Nltrosodlethanolamlne, N 1116-S4-7 2.4E-02 4.4E+01 2.4E-02 4.8E-06 

1.5E+02 4.3E-02 Nitrosodlethylamine, N 55-185 1.4E-04 1.6E-02 1.4E-CM S.2E-08 

S.1EHJ1 1.4E-02 8.0E-06 P 4.0E-05 X Niirosodlmethylamlne, N 62-75-9 4.2E-04 1.9E-01 4.2E-04 1.0E-07 

4.9E-03 2.6E-06 Nitrosodlphenylamine, N 86-30-6 1.4E+01 4 46+01 1.0E+01 5.7E-02 

2.2E*-01 6.3E-03 Nltrosomethylethylamlne, N 10595-95-6 3.1E-03 S.SE-01 3.0E-03 8.7E-07 

6.7E*00 1.9E-03 Nitrosomorphollne (N-) 59-89-2 1.0E-02 4.SE*00 1.0E-02 2.SE-06 

9,4E*00 2.7E-03 Nftrosopiperidlne [N-] 100-7S-4 7.2E-03 9.3E-01 7.1E-03 3.8E-06 

Nitrosopyrrolldlne, N 930-55-2 1.2E-05 

1.0E 04 Nltrotoluene, m 99-08-1 1.6E+00 9.7E+00 1.3E+00 1.2E-03 

9.0E-04 Nltrotoluene, 0 88-72-2 1.4E+01 1.1E+02 1.2E+01 3.5E-04 

4.0E-03 P Nitroto'uene, p 99-99-0 6.3Et01 S.SE-t 01 3.4E-03 

3.0E-04 X 2.0G-01 P V Nonane, n 111-84-2 4.7E+00 4.6E+00 6.6E-02 

4.0E-02 I Norflurazon 27314-13-2 6.3E f02 6.0E+02 3.9E+O0 

7.0E-O4 Nustar 85509-19-9 1.1E + 01 3.5L+01 8.3E-.00 1.4Et00 

3.0E-03 Octabromodiphenyl Ether 32536-52-0 4.7E+01 4.7E»01 9.3EtOO 

S.0E-02 Octahydro-T,3.5,7-tetranltro-1,3,5,7-tetra (HMX) 2691-41-0 7.8E+02 4.5E-I05 7.8E+02 9.9E-01 

2.0E-03 Octamethylpyiophosphoramide 152-16-9 3.1E+01 3.1E+01 7.5E-03 

5.0E-02 Oryzalln 19044-88-3 7.8E402 2.9E *-03 6.2Ei02 l.lEtOO 

S.0E-03 Oxadlazon 19666-30-9 7.8E+01 6.4E+01 3.5E+01 3.6E-01 

2.5E 02 Oxamyl 23135-22-0 3.9E-02 3.6E+05 3.9E+02 8.6E-02 4.4E-02 

1.3E-02 Paclobutrazol 76738-62-0 2.0E-I02 1.2E+03 1.7E+02 3.6E-01 

4.5E-03 Paraquat Dlchloride 1910-42 5 7.0E*01 2.5E+06 7.0E+01 9.7E-01 

6.0E-03 Parathion 56-38-2 9.4E«01 2.1E+02 S.SEtOl 3.3E-01 

S.OE-02 Pebulate 1114-71-2 7.8E*02 9.0E402 4.2E+02 3 36-01 

4.0E-02 Pendlmethalln 40487-42-1 6 3E-»02 1.7E«02 1.3E+02 l.SE»00 

2.0E-03 Pentabiomodlphenyl Ether 32S34-81-9 3.IE+01 3.1E+01 1.4EtOO 

1.0E-04 Pcntabromodlphenyl ether, 2,2',4,4',5- (BDE-99) 60348:60-9 1.6E-D0 1.6E+00 6 86-02 

B.0E-Q4 Pentachlorobenzene 608-93-5 1.3E+01 2.3E+00 1.7E-02 

9.0E-02 Pentachloroethane 76-01-7 7.5E-01 2.2E400 S.6E-01 2.7E-04 

2.6E-01 3.0E-03 Pentachloronitrobenzene 62-68-8 2.6E-01 1.7E-01 1.0E-01 4.7E-I01 1.9E+01 1.3E-03 

4.0E-01 5.0E-03 Pentachlorophenol 87-86-5 1.7E-01 1.7E-01 7.8E+01 7.BE+01 _17E-03 1.0E-02 

Pentaerythrltol tetranlirate (PETN] 78-11-5 3.0E+01 2.4E-02 

Pentane, n 109-66-0 2.1E+03 1.0E401 
Ptrchlorates 

7.0E-04 "Ammonium Perchlorate 7790-98-9 l.lEiOl 1.7E+03 1.1E •01 

7.0E-04 "Lithium Perchlorate 7791-03-9 1.1Er-01 1.7E+03 l.lEtOl 

7.0E-04 "Perchloraie and PeichlorateSalts 14797-73-0 l.lE'Ol 1.7E-»03 1.1E»Q1 

7.0E-04 Potassium Perchlorate 7778-74-7 l.lErOl fi.3f*02 1.1E+01 

7.0E-O4 "Sodium Perchlorate 7601-89-0 1.1E-01 1.7E+03 l.lEtOl 

5.0E-02 Permethrin S2645-53-1 7.8E+02 7.8E+02 

C 6.3E-07 C 
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Regional Screening Level {RSUSoil to Groundwater SupportingTable November 2011 

=• IRIS; P = PPRTV; A = ATSDR; C = Cal EPA; X = t'PRTV Appendix; H = HEAST; J = New Jersey; 0 = tPA Office ofWater; £ = Environmental Criteria and Assessment Office; S ^ see user guide Section 5;L = see user guide on lead; M mutagen; V = volatile, F = See FAQ; c = cancer; * = where; n SL< 1Q0X c SL; * * = where nSL < 10X 

• c Si; n =noncancer; m = Concentrationmay exceed cellinglimit (See User Guide);s =• Concentration may exceed Csat (See User Guide); SSL values are based onDAF»1 

Tonicity and Chemical-specific Information Carcinogenic Target Risk (TR) = IE-OS Noncancer Hatard Inden(Hi) = 1 

k k k T v Ingestion SL Oermal SL Inhalation SL Carcinogenic SL Ingestion SL Dermal SL Inhalation SL Noncarcinogenlc SL 

SFO e IUR e RfD0 e RfC, e 0 TRal.OE-6 TR=1.0E-6 TR=1.0E-6 TR=1.0E-6 HQ=1 HQs] HQ=1 Hlsl MCL 
(mg/kg-day)"1 y (ug/mV V (mg/kg-day) V (mg/m1) V c log/L) (ug/L) (ug/L) (ug/L) (ug/l) (ug/L) (ug/L) (ug/L) (ug/L) (mg/kg) 

2.SE-01 Piienmedlpham 13684-G3-d 3.96403 1.3E+04 3.0E403 1.6E+01 

3.06-01 Phenol 108-95-2 4.7E+03 9.6E+04 4.5E+03 2.6E-00 

5.0E-04 X Phenothianne 92-84-2 7.8E400 5.4E+00 3.2E+00 1.0E-02 

6 0E-03 I Phenytenedlamlne, m 108-45-2 9.4F.01 3.4E+04 9.4E+01 2.5E-02 

4.7E-02 H Phenylenediamlne, o 95-S4-S 1.4E*00 2.SE»02 3.8E-04 

19E-01 H Phenylenediamlne, p 106-50-3 3.0E*O3 1.0E+06 3.0E+O3 7.9E-01 

1.9E-03 H 

2.0E-04 H 

Phenylphenol, 2

Phorate 

90-43-7 

298-02-2 

3.SE401 1.0E402 

3.1Ef00 8.7E+Q0 2.3E400 
3.SE-01 

2.6E-03 

Phosgene 75-44-5 

Phosmel 732-11-6 3.1E402 3.7E*03 

Phosphates, Inorganic 

4.9E-01 "Aluminum metaphosphate 13776-88-0 7.6E»05 1.2 E 4 OS 7.6E40S 

4.9E+01 "Ammonium polyphosphate 68333-79-9 7.6E»0S 1.2Et08 7.6E+05 

d.9E-r01 "Calcium pyrophosphate 7790-76-3 7.6EK15 1.2E+08 7.6E+05 

4.9E-r01 Diammonium phosphate 7783-28-0 7.6E-.0S 1.2F-HD8 7.6E405 

4.9E401 "Dicaldum phosphate 7757-93-9 7.6E»0S 1.2E+08 7.6E40S 

4.9E401 "Dimagnesium phosphate 7782-75-4 7.6E+05 1.2Ef08 7.6E405 

4.96.01 "Dipotassium phosphate 7758-11-4 7,6EtOS 1.26*08 7.6E+0S 

4.9E1-01 "Disodium phosphate 7558-79 4 7.6E.Q5 1-2E+03 7.6E+0S 

4.9E-.01 "Monoalumlnum phosphate 13530-50-2 7.6E*05 1.2E408 7.6E*0S 

4.9E401 "Monoammonium phosphate 7722-76-1 7.6E.QS 1.2E408 7.6E»05 

4.9E401 "Monocalcium phosphate 7758-23-8 7.6EtOS 1.2E+OB 7.6E40S 

4.9E+02 "Monomagnesfum phosphate 77S7-86-0 7.6E+OS l.PEtOS 7.6E405 

4.9F.01 Monopoiassium phosphate 7778-77 0 7.6F*OS 1.2E-*08 7.6E+0S 

4.9E401 'Monosodlum phosphate 7558-80-7 7.6E«05 1.2E408 7.6E+05 

4.9E401 'Polyphosphorlc acid 8017-16-1 7.6E-0S 1.2E+08 7.6Ei05 

4.9Et0l Potassium trlpolyphosphate 13845-36-8 7.6E«0S • 1.2E + 08 7.6E.0S 

4.9E»01 "Sodium acid pyrophosphate 7758-16-9 7.6E*0S 1.2E*08 7.6E+05 

4.9E+01 "Sodium aluminum phosphate(acidic) 7785-88-8 7.6E+05 1.2E+08 7.6E+0S 

4,9£T01 Sodium aluminum phosphate (anhydrous) 10279 59-1 7.6E-05 1.2E+08 7.6E*0S 

4.9E+01 "Sodium aluminum phosphate(tetrahydrate) 1030S-76-7 7.6E*0S 1.2E+0S 7.6E+05 

4.9E+01 "Sodium hexametaphosohate 10124-56-8 7.6E40S 1.2E+08 7.6E+05 

4.9E+01 "Sodium polyphosphate 68915-31-1 7.6E*0S 1.2E40B 7.6E*05 

4.9E+01 "Sodium trlmetaphosphate 7785-84-4 7.6E»0S 1.2E+08 7.6E+05 

4.9E.01 "Sodium trlpolyphosphate 7758-29-4 7.6E*05 1.2E408 7.66'05 

4.9E*01 "Tetrapotassium phosphate 7320-34-5 7.6E.05 1.2E40B 7.6E+05 

4.96401 "Tetrasodlum pyrophosphate 7722-88-5 7.6E*05 1.2E*08 7.6E+05 

4.9E401 Trialuminum sodium tetra decahydrogenoctaorthophosphate (dihydrate) 15136-87-5 7.6E405 1.2E+OB 7.6E405 

4.9E-01 'Tricaldum phosphate 7758-87-4 7.6E405 1.26408 7.6E*05 

4.9E4-01 Trimagneslum phosphate 7757-87-1 7.6E+05 1.2E+08 7.6E+05 

4.9E+01 "Tripotasslum phosphate 7778-S3-2 7.6E4 05 1.2E-I-08 7.66405 

4 96401 P "Trlsodium phosphate 7601-54-9. 7.GE-0S 1.26408 7.664 05 

3.06-04 I 3.0E-04 Phosphme 7803-51-2 4.761-00 7.1E4-02 4.7E400 

4 9E401 P 1.0E-02 Phosphoric Acid 7664-38-2 7.6E405 1.2E408 7.6E+OS 

2.0E-05 I Phosphorus, White 7723-14-0 3.1E-01 4.7E401 3.16-01 1.1E-03 

1.0E+O0 H Phthalic Add. P 100-21-0 1.6E-HM ?.3E*05 l.SE+04 5.3EfOO 

2.0E400 l 2.0E-02 Phthallc Anhydride 85-44-9 3.16404 7.6E+05 3.0E404 6.6E+00 

7.0E-02 Pldoram 1918-02-1 1.1E403 3.1E+04 1.1E+03 2.9E-01 

1.0E-04 Plcramlc Add (2-Amlno-4,6-dlnitrophenol) 96-91-3 1.66400 1.5£i-02 1.5E400 1.06-03 

1.06-02 Pirimiphos, Methyl 29232-93-7 1.6E4Q2 2.2E402 9.1E4Q1 8.7E-02 

8.6E-03 C 7.0E-O6 Polybrommated Blphenyls 

Polychlorlnated Blphenyls (PCBs) 

S 2.0E-0S 5 "Arodor 1016 

2.0E400 S 5.7E-04 S 'Arodor 1221 11104-28-2 3.4E-02 1.2E02 B.SE-03 4.3E-03 7.4E-05 

2.0E-00 S 5.7E-04 S 'Arodor 1232 11141-16-5 3.4E-02 1.2E-02 8.5F-03 4.3E-03 7.4E-05 

2.06+00 5 5.7E-04 S 'Arodor 1242 53469-21-9 3.4E-02 3.4E-02 5.3E-03 

2.0E400 5.7E-04 'Arodor 1248 12672-29-6 3.4E-02 3.4E-0? 5.26-03 

2.0E.00 S.7E-04 'Arodor 1254 11097-69-1 3.4E-02 3.4E-02 B.8E-03 

2.0E+00 5.7E-04 'Arodor 1260 11096-82-5 3.4E-02 3,46-02 2.46-02 

3 9F400 E 1.1E-Q3 E 3.3E-05 E 1.3E-03 'Heptachlorobiphenyl, 2,3,3',4,4'^5,5'- (PCS 189) 39635-31-9 1.7E-02 1.7E-02 5.2E-01 5.2E-01 1.2E-02 

3.9E-00 6 1.1E-03 E 3.3E-OS E l.BE-03 Hexachloroblphenyl. 2.3'.4,4\S,S'- (PCB 167) S2663-72-6 1.7E-02 1.7E-02 S.2E-01 S.2E-01 7.2E-03 

3.9E.OO E 1.1E-03 E 3.3E-OS E 1.3E-OB 'Hexachlorobiphenyl, 2,3,3',4,4',5'- (PCB 157) 69782-90-7 1.7E-02 1.7E-02 5.26-01 5.2E-01 7.4E-03 

3.9E.OO 1.1E-03 3.3E-05 E 1.3E-03 E Hexachlorobiphenyl. 2,3,3',4,4',5- (PCB 156) 3B380-08 4 1.7E-02 1.7E-02 5.2E-01 S.2E-01 7.4E-03 

3.9E403 1.1E+00 3.3E-08 E 1.3E-06 E 'Hexachloroblphenyl, 3,3',4,4',5,5'- (PCS 169) 32774-16-6 1.7E-05 1.7E-0S 5.2E-04 S.2E-04 7.2E-06 

3.9E+00 l.lE-03 3.3E-05 E 1.3E-03 E 'Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) 65510-44-3 1.7E-02 1.7E-02 5.2E-01 5.2E-01 4.5E-03 
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Regional Screening Level (RSL) Soli to Groundwater Supporting Table November ?0]1 

Key: I= IRIS; p = PPRTV; A = ATSDR; C = Cal EPA; X = PPRTV Appendix; H = HEAST; J = New Jeriey; O = flPA Office ol Water; £ - Environmental Criteriaand Assessment Office; S = see user guide Section 5; L = see user guide on lead;M =mutagen; V = volatile; F - See FAQ; c = c * = where: nSL < 100X c SL; "= where n $L < 10X 

c SI; na noncancer; m= Concentration may exceedceiling limit (See User Guide);s = Concentration may exceedCsat (See User Guide); SSI values arebated onDAF=1 

Toxicity and Chemical-specific Information Carcinogenic Target Risk [TR) a 1E-Q6 Noncancer Hazard Index(HI) = 1 

Ingestion SL Dermal SL Inhalation SI Carcinogenic SL Ingestion SL Dermal SL Inhalation SL Noncarclnogenlc SL 

SFO RfO. RfC, muta TR-1.0E-6 [R=1.0E-6 TR=1.0E-6 TRrl.0E-6 HQ=1 HQ:1 HQ=1 Hl=l MCL 

(mg/kg-day) (ug/m )' (mg/kg-day) (mg/m1) gen (ug/L) (ug/L| (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

3.9E+00 E L1E-Q3 E 3.3E-05 E 1.3E-03 E PentachloroOiphenyl, 2,3',4,4',5- (PCB 118) 31S08-00-6 17E-02 1.7E-02 5.26-01 5.2E-01 4.4E-03 


3.9E+00 E 1.1E-03 E 3.3E05 E 1.3E-03 E "Pentathlorobiphenyl, 2,3,3,4,4'- (PCB 105) 32598-14-4 1.7E-02 1.7E-02 5.2E-01 5.2E-01 4.5E-03 


3,9E'00 E L1E-03 E 3.3E-0S E 1.3E-03 E "Pentachlorobiphenyl, 2,3,4,4,,S- (PCB 114) 74472-37-0 1.7E-02 1.7E-02 5.2E-01 S.2E-01 4.SE-03 


1.3E404 3.BE+00 E 1.0E-08 "Pentachlorobiphenyl, 3.3',4,4',5- (PCS 126) 57465-28-8 


2.0E+00 5.7E-04 I ~Polychlorinated Biphenyls (high risk) 1336-36-3 


4.0E-01 1.0E-04 I "Polychlorinated Biphenyls (low risk) 1336-36-3 


7.06-02 J 2.0E-05 I "Potychlonnated Biphenyls (lowest risk} 1336-36-3 


1.3E+01 E 3.8E-03 E 1.0E-05 4.0E-04 E Tetrachloroblphenyl, 3,3',4,4'- (PCB 77) 32598-13-3 5.2E-03 5.2E-03 1.6E-01 1.6E-01 8.1E-04 


3.9Er01 E 1.1E-02 E 3.3E-06 J.3E-04 E "Tetrachlorobiphenyl, 3,4.4".5- (PCB 81) 70362-50-4 1.7E-03 1.7E-03 S.2E-02 5.2E-02 2.7E-04 


Polymeiic Methylene Dlphenyl Dllsocyanate (PMQi) 


Polynuclesr Aromatic Hydrocarbons (PAHs) 


"Acenaphthene 


"Anthracene 120-12-7 4.2EHJ1 

7.3E-01 1.1E-04 Benz(a]anthracene S6-5S-3 2.9E-02 2.9E-02 1.0E-02 
1.2E+O0 1.1E-04 Benzo())fluoranthene 205-82-3 5.6E-0? 5.6F-02 6.7E-02 

7.3E«00 1.1E-03 •Benro[a)pyrene 50-32-8 . 2.9E-03 2.9E-03 3.5E-03 2.4E 01 

7.3E-01 1.1E-04 •Benzo[b]ttuoranthene 205-99-2 2.96-02 2.9E-02 3.5E-02 

7.3E-02 l.JE-04 •Ber?zo(k}fluoranthene 207-08-9 2.9E-01 2.96-01 3.5E-01 

7.3E-03 1.IE-OS "Chrysene 218-01-9 2.9E+00 2.9E+O0 1.1E*00 . 


7.3E-00 1.2E-03 ~Dibenz[a,h|anthracene 53-70-3 2.9E-03 2.9E-03 1.16-02 


1.2E-.01 1.1E-03 5.6E-03 7.3E-02
~Dlbehzo(a.e)pyrene 192-65-4 5.6E-03 

C 7.1E-02 C 'Dlmeihylbenzfajarthracene, 7,12- 57-97-6 8.SE-0S 

4.0E-02 Fluoranthene 206-44-0 6.3E+02 6.3E+02 7.0E+01 

4.0E-02 "Fluorene 86-73-7 6.3E*02 2.2E-02 4.0E+00 

7.3C-01 E 1.1E-04 C 'lndeno[ 1,2,3-cdjpyrene 193-39-5 2.9E-02 2.9L-02 1.2E-01 


2.9E-02 7.0E-02 "Methylnaphthalene, 1- 90-12-0 2.3E*00 1.7E+00 9.7E-01 1.1E-03 7.9E+02 4.6E-02 5.1E-03 


4.0E-03 "Methylnaphlhalene, 2- 91-57-6 6.3E -*01 4.6E*01 2.7E+01 1.4E-01 


3.4E-05 C Naphthalene 91-20-3 1.46-01 4.7E-04 


C 1.1E-04 C "Nitropyrene, 4- 57835-92-4 5.6E 02 2.3E-02 1.6E-02 2.8E-03 


"Pyrene 129-00-0 9.SE»00 

9.0E-03 Prochloraz 67747-09-5 4.5E-01 1 2E+O0 1.4EH32 3.6E-02 1.0E+02 1.6E-03 

6.0E-03 Profluralln 26399-36-0 9.4E+01 2.3E+01 1.9E+01 1.264-00 

1.5E-02 Promeion 1610-18-0 2 BE+02 1 1E+03 1.9E+02 9.2E-02 

4.0E-03 Prometryn 7287-19-6 6.3E+01 1.7E+02 4.5C t-01 6.9E-02 

1.3E-02 Propachlor 1918-16-7 2.0E»02 3.1E+03 1.9E+02 1.2E-01 

5.0E-03 Propanll 709-98-8 7.8E+01 3.1E+02 6.3E<01 3.5E-02 

2.0E 02 Proparglte 2312-35-8 3.1E*02 1.9E»02 1.2E-02 8.8ErOO 

2.0E-03 Propargyl Alcohol 107 19 7 3.1E •01 7.8E+03 3.1E*-01 6.4E-03 

2.0E-02 Propazin* 139-40-2 3.1EHJ2 1.7E+03 2.66*02 2.3E-01 

2.0E-02 Piopharn 122-42-9 3.1E-H32 2.0E+03 2.7E+-02 1.76-01 

1.3E-02 Propiconazole 60207-90-1 2.0E>02 7.5E*02 1.6Ei02 S.3E-01 

ProplonalUehyde 123:38-6 1.7E»01 3.4E-03 

l.OE'OO X V 'Propyl benzene 103-65-1 1.6E+03 

3.0E+00 C Propylene 11S-07-1 

Propylene Glycol 57-55-6 3.IE * 05 

2.7E-G4 A V Propylene Glycol Dinitrate 6423-43-4 5.76-01 1.6E-04 

7.0E-01 Propylene Glycol Monoethyl Ether 1569-02-4 1.1E*04 2.2E+06 1.16*04 2.2E+00 

7.0E-01 Propylene Glycol Monomethyl Ether 107-98-2 1.16*04 4.3E+06 1.1E+04 2.2E+00 

Propylene Oxide 75-56-9 2.8E-01 4.OE<01 1.3E-.00 6.3E+01 4.8F-05 

2.5E-01 Pursuit 8133S-77-S 3.9E+03 3.9Ei03 3.4£«00 

2.5E-02 Pydrin 51630-58-1 3.96402 3.96*02 2.56*02 

1.06-03 Pyridine 110-86-1 1.66*01 9.9E-02 1.5E >01 S.3E 03 

5.0E-04 Quinalphos 13593-03-8 7.BE*-00 7.3E-00 3.86*00 3.2E-02 

Qutnoline 91-22-5 2.2E-02 2.SE01 6.8E-0S 

Refractory Ceramic Fibers 

3.0E-02 Resmethrln 10453-86-8 4.7E*02 S.4E*01 4.BE+01 3.0E4-01 

5.0E-02 Ronnel 299-84-3 7.8E+02 4.86*02 3.0E+02 2.7E+00 

Rotenone 83-79-4 6 3E*01 2.4E+01 

C 6.3E-05 C Safrole 94-59-7 9.3E-02 1.76-01 3.BE-05 

Savey 78587-OS-O 3.9E+02 3.6E01 

5.06-03 I Selenlous Acid 7783-00-8 7.8E+01 1.2E+04 7.8E401 

5.0E-03 I 2.0E-02 Selenium 77B2-49-2 7.8C*01 1.2E+04 7 86*01 4.0E-01 2.6E-01 

S.0E-O3 C 2.0E-02 Selenium Sulfide 7446-34-6 7.86 * 01 1.2E+04 7 BE*01 

Sethoxydim 74051-80-2 


Silica (crystalline, respirable) 7631-66-9 
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Regional Screening Level(RSLJ Soil co Groundwater SupportingTable November 2011 

Kt;y; ir IRIS; P = PPRTv; A = ATSDR, C * Cal EPA; X = PPRTV Appendix; H = HEAST; J s New Jersey; 0 - EPA Officeol Water; E = Environmental Criteria andAssessment Office; S = see user guide Section 5;L = see user guide on lead; M= mutagen; V = volatile; F = See FAQ; c = cancer: * c where: nSL < 100X c SL; "= where n SI< 10X 

t SI;n = noncancer;m = Concentration mayexceed cellinglimit (See User Guide); s = Concentration may exceedCsat (See User Guide);SSL values are based on DAf»l 

Tonicity and Chemical-specific Information Carcinogenic Target Risk (TR) - } E-06 Noncancer Hazard Index (HI) =l 

Ingestion SL Dermal SL Inhalation SL Carcinogenic SL Ingestion SL Dermal SL Inhalation SL Noncarcinogenic SL 
SEO MCLRfO. RfCj muta	 TRsl.OE-6 TR-1 OE-6 TR-1.OE-6 TRsl.OE-6 HQ=1 HQ=1 HQsl Hl=l 

(rng/kg-dayV1 (ug/mV (mg/kg-day) (mg/m*| gen (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (Ug/L) (ug/L) (ug/L) (ug/L) 

7.8E+01 7.9E<02 7.1E*01 

5.0E-03 Slmazlne 122-34-9 S.6E-01 7.8E+01 1 1E+03 7.3E+01 2.6E-04 

1.3E-02 Sodium Acifluorfen 62476-59-9 2.0E-t02 1.5E<05 2,OE<02 1.6E+00 

4.0E-03 Sodium A2ide 26628-72-8 6.3E*01 9.5Ef03 6.2E»01 

3.0E-02 SoOium Dlethyldlthiocarbamate 148-18-5 4.7E.02 4.7E»02 

5.0E02 A 1.3E-02 C Sodium Fluoride 7681-49-4 7.8E+02 7.8E<02 

2.0E-0S Sodium Fluoroacetate 62-74-8 3.1E-01 3.1E-01 

1.0E 03 Sodium Metavanadate 13718-26-8 1.6E *01 2.4E+03 1.6E+01 

3.0E-02 Stirofos (Tetrachlorovinphos) 961-11-5 2.8EtOO 1.6E-»01 4.7E+02 2.7Ef03 4.0E1-02 7.0E-O3 

6.0E-01 Strontium, Stable 9.4Ef03 1.4E+06 9.3F+03 3.3E+027440-24-6 

3.0E-O4 Strychnine 57-24-9 4.7E<00 2.3E*02 4.6E+00 5.1E-02 

2.0E-01 Styrene 100-42-5 3.1E+03 7.1E+03 1.1E+03 1.2E+00 

8.0E-04 Sulfonylb[s(4-chloraben?ene), 1,1'- 80-07-9 13C + 01 1.3E»01 7.4E-02 

Sulfuric Acid 7664-93-9 

2.5E-02 Systhane 88671-89-0 3.9E+02 3.4E+03 3.5E+02 4.BE <00 

21564-17-03.0E-02 	 TCMTB 4.7Et02 1.7E+03 3.7E+02 2.6£<00 

7.0E-02 Tebulhluron 34014-18-1 1.1E+03 1.1E-.03 3.0E-01 

2.0E-02 Temephos 3383-96-8 3.1E+0? 3.1E+02 6.0E+01 

1.3E-02 Terbacll 5902-S1-2 2.0Ef02 2.OE4-02 S.9E-02 

2.SE-05 Terbufos 13071-79-9 3.9F-01 3 2E-0] 1.8E-01 3.9E-04 

1.0E-03 Terbutryn 886-50-0 1.6E+01 2.9E«01 1.0E+01 1.4E-02 
1.0E-04 	 Tetrabromofliphenyl ether, 2,2',4,4"- (BDE-47) 5436-43-1 1.6E+00 1.6E+00 4.2E-02 

3.0E-04 Tetrachtorobenzene, 1,2,4,5- 95-94-3 4.7E+00 1.7Ei00 1.2EI00 5.8E-03 


2.6E-07 I 7.4E-06 I 3.0E-02 Tetrachloroethane, 1,1,1,2- 630 20-6 2.6E<00 9.3E-» 00 6.6E-01 S.0E-01 4 7E+02 1.7E+03 3.7E+02 1.9E-04 


2.0E-01 l 5.8E-05 C 2.0E-02 Tetrachloroethane, 1,1,2,2- 79-34-5 3.4E-01 2.8E+00 8.4E-02 6.6E-02 3.1E<02 2.6E+03 2.8E+02 2.6E-05 


C 5.9E-06 C 1.0E-02 2.7E-01 A V Tetrachloroethylene 127-18-4 	 1.6E+02 2.7E+02 5.7E+02 8.4E<-01 3.3E-05 

3.0F-02 	 Tetrachlorophenol. 2,3,4,6- 58-90-2 4.7£+02 2.8EH32 1.7E#02 1.JEM30 

Tetrachlorotoluene, p- alpha,alpha, alpha- 5216-25-1 1.1E-05 

Tetraethyl Dithiopyrophosphate 3689-24-5 S.3E-00 3.9E-03 

Tetrafluoroethane, 1,1,1,2- 811-97-2 1.7E<05 9.3E+01 

Tetryl (Triniirophenyimethylnltraminc) 479-45-8 	 6.3E+01 5.9E-01 

l.OC-OS Thallium (5oluble Salts) 7440-28-0 1.6E-01 2.4E+01 1.6E-01 1.1E-02 

1 OE-02 Thlobencarb 28249-77-6 1 6E+02 S.SE+02 1.2E+03 4.2E-01 
7.0E-02 Thlodlglycol 111-48-8 1.1E+03 6.8E + 05 l.lE+03 2.2E01 

3.0E-04 Thlofanox 39196-18-4 4.7E+00 3.1E+0] 4.1E<-00 1.4E-03 

8.OE-02 Thlophanate, Methyl 23S64-0S-8 1.3C *03 l.SE+05 1.2E<03 1.1E+00 

S.OE-03 Thiram 137-26-8 7.8E-H11 2.8E+03 7.6E+01 1.1E-01 

Tin 7440-31-5 

1.0E-04 A Titanium Tetrachloride 7550-45-0 

I 5.0E*00 I Toluene 108-8B-3 1.3C •03 3.7EK53 

1.8E-01 Toluene-2,5-diamine 95-70-5 3.7E-0J 3.7E-01 1.2E-04 


1.9E-01 Toluldlne, p- 106-49-0 3.5E-01 9.1E*O0 3.4E-01 1.4E-04 


1.1E+00 Toxapnene 8001-35-2 6.1E-02 1.7E-02 l.BE-02 2.1E-03 


7.5E-03 Tralomethrin 66841-25-6 1.2E+02 1.2E+Q2 4 5E+01 


3.0E-O4 Trl-n-butyltln 688-73-3 4.7EfOO 4.7E+00 1.0E-01 


1.3E-02 Trlallate 2303-17-5 2.0E+02 8.7E+01 1.9E-01 


1.0E-02 Trlasulfuron 82097-50-5 1.6Et02 1.6E+02 1.6E-01 


5.0E-03 Tribromobemcne, 1,2,4- 615-54-3 7.8E+01 7.8E<01 l.lE-01 


1.OE-02 	 Trlbutyl Phosphate 126-73-8 7.5EfOO 1.1E i-Ol 1.6E+02 9.3E+01 2.2E-02 

3.0E-04 filbutyltin Compounds 4.7E+00 4.7E-00 

3.0E-04 Trlbutyltln Oxide 56-35-9 4.7E+00 6.7E+01 4.4E«00 2.3E+02 

3 OFfOI Trlchlaro-l,2,2-trlfluoroethane, 1,1,2- 76-13-1 4.7E+0S 1.4EH36 5.3E+04 1.3E+02 

7.OE-02 Trichloroacetic Acid 76-03-9 9.6E-01 3.9E+01 9.4E-01 1.9E-04 


2.9E-02 Trichloroanillne HCI, 2,4,6- 33663-50-2 2.3E<00 3.2E+03 2.3E+00 6.4E-03 


Trlrhlproanillne, 2,4,6-	 634-93-5 9.6E+00 1.7E+017,06-03 6.1E+QO 2.7E-03 


8.0E-04 Trlchlorobenzene, 1,2,3- 87-61-6 1.3E<01 8.9E+00 S.2E+00 l.SE-02 


1,OE-02 I 2.0E-03 P V Trlchlarobenzene, 1,2,4- 120-82-1 2.3E+-00 1.7E+00 1.6E+02 1.2E»07 4.2E*00 3.9E-00 7.0E<-01 2.9E-03 


2.OE+G0 I S.OE-OO I V Trichloroethane, 1,1,1- 71-55-6 3.1E+04 1.8E+05 1.0E<04 7.5E<03 2.0E+02 2.6E+00 


5.7E-02 I L6E-05 I 4.0E-03 I 2.0E-04 X V Trichloroethane, 1,1,2- 79-00-5 1.2E+0Q 1.7E<K31 3.0E-01 2.4E-01 6.3E<01 8.9E+02 4.2E-01 4.1E-01 5.0E+00 7.7E-05 


See FAQ I| See FAQ I 5.0E-04 I 2.0E-03 I V M Trichloroethylene 79-01-6 1.0E+00 6.6E+M 8.6F-O1 4.4E-01 7.8E+00 4.9EH31 4.2E<00 2.6E«-00 5.0E+00 1.6E04 


I 7.0E-01 H V Trlchloroiluoromethane 75-69-4 4.7E-H13 2.6E+04 l.SE<03 
 1.1E<03 6.9E-01 

l.OE-Ql Trichlarophenot, 2,4,5- 95-95-4 l.6E-f02 2.0E-r03 8.9C*Q2 3.3E-I00 

1.0E-03 Trichlorophenol, 2.4,6- 88-06-2 1.6E*01 2.1E+01 9.0E+00 1.3E-02 

1.OE-02 Trlchlorophenoxyacetic Acid, 2.4.S- 93-76-5 1.6E<02 6.2E+02 1.2E+02 5.2E-02 

Trlchlorophenoxypropionicacid, -2,4,5 
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Regional Screening level(RSL) Soil to Groundwater Supporting Table November 2011 

Key: I*IRIS; P: PPRTV; A = ATSDR; C = Cal EPA; X = PPRTV Appendix; H = HEAST; J = New Jersey; 0= EPA Olfice ol Water; E = Environmental Criteria andAssessment Office; S = see user guide Section5; L = see user guide on lead;M = mutagen; V volatile; F See FAQ; c = cancer;' = where:n SL < 100X c SL; ** = where n SL < 10X 

c SL; n = noncancer; m -Concentration may exceed cellinglimit (See User Guide); s = Concentrationmay exceed Csat (See User Guide);SSL values are based onDAF=1 

Toxicity and Chemical-specific Information Contaminant Carcinogenic Target Risk (TR) IE-OS Noncancei Hazard Index (HI) « 1 Protection of 

k k Ic k V Ingestion SL Dermal SL Inhalation SL Carcinogenic SL Ingestion SL Dermal SL Inhalation SL Noncarcinogenic SL Risk-based MCL-based 

SFO e IUR e RfD0 e RfC, e 0 muta TRsl.0E-6 TR=1.0E-6 TR=1.0E-6 TR=1.0E-6 HQ=1 HQ=1 HQ=1 H>=1 MCL SSL SSL 
(mg/kg-day)"1 V (ug/m1)'1 V (mg/kg-day) y (mg/m ) y c gen Analyte CAS No. (ug/L) (ug/L) (ug/L) (ug/L) (Ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (mgAg) (mg/kg) 

5.06-03 V Trlchloropropane, 1,1,2 598-77-6 7.8E+01 7.8E*01 3.1E-02 

3.0E-+01 4.0E-03 3.0E-04 V M Trlchloropropane, 1,2,3 96-18-4 7.2E-04 6.7E-03 6.SE-04 6.3E+01 5 4E+-02 6.3E-01 6.2E-01 2.8E-07 

3.0E-03 3.0E-04 V Trlchloropropene, 1,2,3 96-19-5 4.7E+01 6.3E-01 6.2E-01 3.1E-04 

3.0E-03 Irldlphane 58138-08-2 4.7E+01 4.7E+01 3.3E-01 

7.0E-03 V Trleihylamlne 121-44-8 l.SE *01 1.5E+01 4.4E-03 

7.7E-03 7.SE-03 Trifiuralin 1S82-09-8 8.76*00 2.96*00 2.2E-00 1.26+02 3.9E+Q1 2.9E*01 7.2E-02 

2.0E-02 1.0E-02 Trimethyl Phosphate 512-56-1 3.4Et00 24E-03 3 4E*O0 1.6E+02 l.lE+05 1.66+02 7.4E-04 

5.0E-03 V Trlmethylbenzene, 1,2,3 526-73-8 1.0E+01 1.0E+01 1.5E-02 

7.0E-03 V Trlmeiliylbeniene, 1,2,4 95-63-6 1.56*01 1.5C+01 2.1E-02 

1.0E-02 X V Trimethylbenzene, 1,3,5 108-67-8 1.66*02 2.06*02 8.7E+01 1.2E01 

3.0E-02 Trlnltrobenzene, 1,3,5 99-35-4 4.7E»02 3.36*04 4.66*02 1.7E+00 

3.0E-02 S.OE-04 Trinltrotoluene, 2,4,6 118 96-7 2.2E+00 9.1E-01 2.26*00 7.8E+00 3.2E+02 7.6E+00 1.3E-02 

2.0E-02 Triphenylphosphlne Oxide 791-28-6 3.1E+02 2.7E+03 2.8E+02 1.26*00 

2 0E-02 7.0E-03 Tris(2-chloroethYl)phosphate 115-96-8 3.4E+00 2.56*02 3 36+00 1.1E*02 8 3E+03 1.1E+02 3.2E-03 

3.2E-03 1.0E-01 Tris(2-ethylhexyl)phosphate 78-42-2 2.1C+01 2.1E+01 1.6E-03 1.6E+03 1.0E+02 

3.0E-03 3.0E-04 A Uranium (Soluble Salts) NA 4.7E+01 7.1E+03 4.7E*01 3.0E + 01 2.1E+01 1.4E+01 

1 OE*QO 2 9E-04 c M Uretnane Sl-79-6 2.2E-02 s.6E»oo 2.1E-02 4.8E-06 

B 3F-03 9.0E-03 7.0E-06 Vanadium Pentoxlde 1314-62-1 1.46*02 5.5E+02 1.1E102 

S.0E-03 Vanadium and Compounds NA' 7.96+01 1 26+04 7.8E-*01 7.8E+01 

1.0E 03 Vernolate 1929-77-7 1.6E+01 1.86+01 B.3E+00 6.6E-03 

2.5E:02 Vindoiolin 50471-44-8 3.9E+02 2.66*03 3.4E+02 2.6E-01 

1.06*00 H 2.0E-01 V Vinyl Acetate 108-05-4 1.66*04 9.26*05 4.2E*02 4.16*02 8.7E-02 

3.2E-05 H 3.0E-03 V Vinyl Bromide 593-60-2 1.5E-01 1.5E-01 6.3E*00 6.3E*00 4.4E-05 

7 2E-01 4.46-06 1 3.0E-03 10E-01 V M Vinyl Chloride 75-01-4 1.7E-02 2.6E-01 3.2E-01 1.5E-02 4.76*01 S.B6r02 2.16*02 3.66*01 2.06*00 5.3E-06 6.9E-04 

3.0E-04 Warfarin 81-81-2 4.7E+00 6.0E+01 4.4E+00 4.6E-03 

2.0E-01 1.0E-01 V Xylene, P 106-42-3 3. lE-*03 5.3E+03 2.1E+02 1.9E+02 1.8E-01 

2.0E-01 1.0E-01 V Xylene, m 10B-38-3 3.1E-03 4.96*03 2.1E*02 1.9E+02 1.8E-01 

2.0E-01 1.0E-01 V Xylene, o 95-47-6 3.1E+03 5.56+03 2.1E*02 1.9E+02 1.9E-01 

2.0E-01 1.0E-01 V Xylenes 1330-20-7 3 1E-03 5.SE+03 2.16*02 1.9E+07 1.0E+O4 1.9E-01 9.BE+00 

3.0E-04 Zinc Phosphide 1314-84-7 4.76*00 1.26*03 4.7E +00 

3.0E-01 Zinc and Compounds 7440-66-6 4.7E+03 1.2E+06 4.7E+03 2 96*02 

S.0E-02 Zineb 12122-67-7 7.8E+02 7.8E + 02 2.BE *00 
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TABLE 1 


JUNE 2013 GROUNDWATER ANALYTICAL RESULTS -VOLATILE ORGANIC COMPOUNDS 

FORMER RALSTON DISPOSAL SITE -CEDAR RAPIDS, IOWA 

Well ID: MW-1A MW-1B MW-1C MW-1D MW-2A* MW-2B MW-3A MW-3B MW-3C MW-3D" 
Sample Date: 06/12/13 06/12/13 06/12/13 06/12/13 06/13/13 06/13/13 06/13/13 06/13/13 06/13/13 06/13/13 

Compound 

Acetone <10.0 <10.0 <10.0 <10.0 <10.0/<10.0 <10.0 <10.0 <10.0 <10.0 <10.0/<10.0 

Benzene <0.500 <0.500 <0.500 <0.500 <0.500 / <0.500 <1.0 2.04 17.1 55.4 <0.500 / <0.500 

Bromodichloromethane <1.0 <1.0 <1.0 <1.0 <1.0/ <1.0 <5.0 <5.0 <5.0 <5.0 <1.0/<1.0 

Bromoform <5.0 <5.0 <5.0 <5.0 <5.0 / <5.0 <4.0 <4.0 <4.0 <4.0 <5.0 / <5.0 

Bromomethane <4.0 <4.0 <4.0 <4.0 <4,0 / <4.0 <10.0 <10.0 <10.0 <10.0 <4.0 / <4.0 

2-Butanone (MEK) <10.0 <10.0 <10.0 <10.0 <10 0/<10.0 <1.0 <1.0 <1.0 <1.0 <10.0/<10.0 

Carbon Disulfide <1.0 <1.0 <1.0 <1.0 <1.0 / <1.0 <2.0 <2.0 <2.0 <2.0 <1.0/<1.0 

Carbon Tetrachloride <2.0 <2.0 <2.0 <2.0 <2.0 / <2.0 <1.0 <1.0 <1.0 <1.0 <2.0 / <2.0 

Chlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <5.0 <5.0 <5.0 <5.0 <1.0/<1.0 

Chlorodibromomethane <5.0 <5.0 <5.0 <5.0 <5.0 / <5.0 <4.0 <4.0 <4.0 <4.0 <5.0 / <5.0 

Chloroethane <4.0 <4.0 <4.0 <4.0 <4.0/<4.0 <1.0 <1.0 <1.0 <1.0 <4.0/<4.0 

Chloroform <1.0 <1.0 <1.0 <1.0 <1.0/ <1.0 <3.0 <3.0 <3.0 <3.0 <1.0/<1.0 

Chloromethane <3.0 <3.0 <3.0 <3.0 <3.0/ <3.0 <1.0 <1.0 <1.0 <1.0 <3.0/<3.0 

1,2-Dichlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0 / <1.0 <1.0 2.44 <1.0 <1.0 <1.0/<1.0 

1,3-Dichlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 

1,4-Dichlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 

1,1-DichIoroethane <1.0 <1.0 <1.0 <1.0 <1.0 / <1.0 <1.0 2.71 <1.0 1.45 <1.0/<1.0 

1,2-Dichloroethane <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <2.0 <2.0 <2.0 <2.0 <1.0/<1.0 

1,1-Dichloroethene <2.0 <2.0 3.22 <2.0 <2.0 / <2.0 <2.0 164 159 194 <2.0 / <2.0 

cis-1,2-Dichloroethene <1.0 3.68 250 19.7 <1.0/<1.0 <1.0 12,600 6,330 16100 <1.0/<1.0 

trans-1,2-Dichlorothene <1.0 <1.0 1.77 <1.0 <1.0/<1.0 <1.0 110 46.3 219 <1.0/<1.0 

1,2-Dichloropropane <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 

cis-1,3-Dichloropropene <5.0 <5.0 <5.0 <5.0 <5.0/<5.0 <5.0 <5.0 <5.0 <5.0 <5.0/<5.0 

trans-1,3-Dichloropropene <5.0 <5.0 <5.0 <5.0 <5.0 / <5.0 <5.0 <5.0 <5.0 <5.0 <5.0/<5.0 

Ethylbenzene <1.0 <1.0 <1.0 <1.0 <1.0 / <1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 

2-Hexanone <10.0 <10.0 <10.0 <10.0 <10.0/<10.0 <10.0 <10.0 <10.0 <10.0 <10.0/<10.0 

4-Methyl-2-pentanone (MIBK) <10.0 <10 0 <10.0 <10.0 <10.0/<10.0 <10.0 <10.0 <10,0 <10.0 <10.0/<10.0 

Methylene Chloride <5.0 <5.0 <5 0 <5.0 <5.0 / <5.0 <5.0 <5.0 <5.0 <5.0 <5.0/<5.0 
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TABLE1 (CONTINUED) 


JUNE 2013 GROUNDWATER ANALYTICAL RESULTS -VOLATILE ORGANIC COMPOUNDS 

FORMER RALSTON DISPOSAL SITE -CEDAR RAPIDS, IOWA 

Well ID: MW-1A MW-1B MW-1C MW-1D MW-2Aa MW-2B MW-3A MW-3B MW-3C MW-3D0 

Sample Date: 06/12/13 06/12/13 06/12/13 06/12/13 06/13/13 06/13/13 06/13/13 06/13/13 06/13/13 06/13/13 
Compound 

Methyl tert-Bulyl Ether (MTBE) <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 / <1.0 
Naphthalene <5.0 <5.0 <5.0 <5.0 <5.0/<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 / <5.0 
1,1,2,2-Tetrachloroethane <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 

Telrachloroethene <1.0 2.84 <1.0 <1.0 <1.0 / <1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 

Toluene <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0 <1.0 <1.0 3.17 <1.0/<1.0 

1,1.1-Trichloroethane <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 / <1.0 

1,1,2-Trichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 / <1.0 <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 

Trichloroethene <1.0 17.8 41.4 3.26 <1.0/<1.0 <1.0 2,140 315 <1.0 <1.0/<1.0 

Vinyl Chloride <1.0 <1.0 <1.0 <1.0 <1.0/<1.0 797 555 2100 4,700 <1.0/<1.0 

Xylenes, Total <3.0 <3.0 <3.0 <3.0 <3.0 / <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 / <3.0 
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TABLE1(CONTINUED) 


JUNE 2013 GROUNDWATER ANALYTICAL RESULTS -VOLATILE ORGANIC COMPOUNDS 

FORMER RALSTON DISPOSAL SITE-CEDAR RAPIDS, IOWA 

Well ID: MW-3E MW-4A MW-4B MW-4C MW-5D WIW-7D MW-8D MW-9B MW-9D MW-10B MW-11B 
Sample Date: 06/13/13 06/11/13 06/11/13 06/11/13 06/12/12 06/12/12 06/11/13 06/12/13 06/12/13 06/12/13 06/12/13 

Compound 

Acetone <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 
Benzene <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 
Bromodichloromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Bromoform <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

Bromomethane <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 

2-Butanone (MEK) <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 

Carbon Disulfide <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Carbon Tetrachloride <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

Chlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Chlorodibromomethane <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

Chloroethane <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 

Chloroform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Chloromelhane <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3 0 <3.0 <3.0 <3.0 

1,2-Dichlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

1,3-Dichlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

1,4-Dichlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

1,1-Dichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1 0 <1.0 <1.0 <1.0 <1.0 <1.0 

1,2-Dichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

1,1-Dichloroethene <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

cis-1,2-Dichloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 91.5 B 10.3 <1.0 <1.0 

trans-1,2-Dichbrothene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.40 <1.0 <1.0 <1.0 

1,2-Dichloropropane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

cis-1,3-Dichloropropene <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

trans-1,3-Dichloropropene <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 

Ethylbenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

2-Hexanone <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 

4-Melhyl-2-pentanone (MIBK) <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 

Methylene Chloride <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
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TABLE1(CONTINUED) 


JUNE 2013 GROUNDWATER ANALYTICAL RESULTS -VOLATILE ORGANIC COMPOUNDS 

FORMER RALSTON DISPOSAL SITE -CEDAR RAPIDS, IOWA 


Well ID: MW-3E MW-4A MW-4B MW-4C MW-5D MW-7D MW-8D MW-9B MW-9D MW-10B MW-11 
Sample Date: 06/13/13 06/11/13 06/11/13 06/11/13 06/12/12 06/12/12 06/11/13 06/12/13 06/12/13 06/12/13 06/12/1 

Compound 

Methyl tert-Butyl Ether (MTBE) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Naphthalene <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
1,1,2,2-Tetrachloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Tetrachloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Toluene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
1,1,1-Trichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
1,1,2-Trichloroelhane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Trichloroethylene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.26 1.77 <1.0 <1.0 

Vinyl Chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.99 <1.0 <1.0 <1.0 

Xylenes, Total <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 

Notes: 
Concentrations are presented in microgram(s) per liter (pg/L). 
" Blind duplicate sample collected from MW-2A labeled as MW-2C (duplicate sample indicated second). 
b Blind duplicate sample collected from MW-3D, labeled as MW-1E (duplicate sample indicated second). 
< = Less than. 
B'Analyte was detected in the associated method blank. 
B1 = Analyte was detected in the associated Method Blank. Analyte concentration in the sample is greater than 10x the concentration found in the method blank. 
C9 = Calibration verification recovery was outside the method control limits for this analyte. The LCS (laboratory control standard) for this analyte met CCV 

(continuing calibration verification) acceptance criteria, and was used to validate the batch. 
CIN = The percent (%) relative standard deviation (RSD) for this compound was above 15%. The average % RSD for all compounds in the calibrationmet the 

15% criteria specified in EPA Methods 8260B/8270C. 
M1 = The MS (matrix spike) and/or MSD (matrix spike duplicate) was outside control limits. 
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