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RESPONSE TO COMMENTS ON THE 
DRAFT FINAL REMEDIAL INVESTIGATION REPORT AREA OF 

CONTAMINATION (AOC) 57 DATED OCTOBER 1999 
DEVENS, MASSACHUSETTS 

USEPA Comments Dated December 16, 1999 
Comment Incorporation 
Response to MADEP and USEPA Comments on the Draft Remedial Investigation Report 
for AOC 57 dated August 1997 

GENERAL COMMENTS 

1. Comment 5. The response states that the text will be revised to include a qualitative 
discussion of surface water and sediment data for Cold Spring Brook. Upon review of 
Section 7 .0, in the Draft Final Remedial Investigation (RI) Report, no qualitative 
discussion of the data was found. This discussion should be provided as specified. 

Response: USEP A General Comment #5 ( dated August 1997) requested evaluation 
of the risks from exposure to Cold Spring Brook surface water and sediment for a child 
receptor under a wading scenario. The comment farther requested additional information 
on Cold Spring Brook to determine if the human health risk assessment (HHRA) should 
include an evaluation of a fishing and/or swimming exposure scenario. The response 
stated that a qualitative discussion of the data would be provided in the risk assessment 
(Section 9.0). ., 

In light of the Supplemental Sampling conducted in 1998, surface water and sediment 
data at Area 2 were quantitatively evaluated for potential exposures in the HHRA and are 
presented in Section 9.0 of the RI. Surface water and sediment analytical data from the 
RI as well as previous investigations are discussed in Subsections 7.2.1.1, 7.2.1.2, 7.2.1.4, 
7.2.4, and 7.2.5. 

SPECIFIC COMMENTS 

1. Comment 9. The comment requested that the relative positions of surface water and 
sediment sampling locations SSD/SSW-93-06A and SSD/SSW-94-06C, relative to 
SSD/SSW-93-06B, be displayed. The response states that the locations of SSD/SSW-93-
06A and SSD/SSW-94-06C have been added to Figure 5-3, Previous Investigation 
Sampling Locations. In the Draft Final RI Report, Figure 5-4, Previous Investigation 
Sampling Locations, SSW/SSD-93-06A, SSW/SSD-93-06B, and SSD-93-06C, are 
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shown. Location SSD/SSW-93-06C however, is not shown. Please review for possible 
typographical errors in sample location numbers in order to confirm that the figure is 
correct. 

Response: The text reference to SSD/SSW-94-06C is a typographical error. The 
correct exploration should be SSD-93-06C. No surface water was collected at this 
location because there was no standing water. Figure 5-4 is correct. 

2. Comment 11. The response to the comment has been incorporated into the Draft Final RI 
Report. However, sample number 57M-98-05X, shown on page 5-19, Section 5.4.5, is 
incorrect. Sample number 57M-98-05X should be changed to 57M-95-05X. 

Response: The suggested change will be made. 

3. Comment 13. The comment requested that the sequence of borings, 57M-95-04A 
through 57M-95-08B, be written as 57M-95-04A, 57M-95-04B, 57M-95-05X, 57M-95-
07X, 57M-95-08A, and 57M-95-08B. The response affirms that the suggested change 
has been made. The suggested change was adopted in paragraph one of Section 5.4.5. of 
the Draft Final RI Report, but the sequence written in paragraph two (57M-95-01X 
through 57M-95-08B), and that in paragraph three (57M-95-06X tlu·ough 57M-95-08B), 
should be written out to clarify the actual borings in question. 

Response: The suggested change will be made. 

4. Comment 15. The comment requested that the Aquifer Test Completion Checklist b_e 
provided in an appendix. The response states that the Aquifer Test Completion 
Checklists for all hydraulic conductivity testing performed are included in Appendix F. 
Upon review of the Draft Final RI Report, no Aquifer Test Completion Checklist was 
found in any of the appendices. Please add the checklist, as described in the Project 
Operations Plan (ABB-ES, 1995), to the report. 

Response: The Aquifer Test Completion Checklists will be added to Appendix F. 

5. Comment 16. The comment stated that hydraulic conductivity determinations were only 
provided for the Bouwer and Rice method. It was requested that hydraulic conductivity 
determinations for both the Bouwer and Rice and the Hvorslev methods be provided in 
Sections 6.3.1 and 6.3.2 of the report. The response states that conductivities calculated 
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by Hvorslev analysis will be added to these sections. Hydraulic conductivities as 
calculated by the Hvorslev method, however were not included in the Draft Final RI 
Report. Please address this omission. 

Response: Hydraulic conductivity estimates as calculated by the Hvorslev method 
will be added to Sections 6.3.1 and 6.3.2. The Hvorslev estimates will be in addition to 
the existing hydraulic conductivity estimates as calculated using the Bouwer and Rice 
method. 

6. Comment 18. The response to this comment has been incorporated into the Draft Final 
RI Report, but as indicated in Comment 9 above, sample location numbers may be 
incorrect. Section 7.2.1.2, page 7-18, refers to both SSD/SSW-94-06B and SSD/SSW-
93-06B, as well as SSD-94-06C and SSD-93-06C. Please review this section along with 
Figure 5-4 for accuracy of sample location numbers. 

Response: The text reference to SSD/SSW-94-06C is a typographical error. The 
correct exploration should be SSD-93-06C. No surface water was collected at this 
location because there was no standing water. Figure 5-4 is c01Tect. 

7. Comment 29. The original comment requested that methods used to characterize habitats 
(transect lengths, wetland area sizes, and survey methods) be described. The response 
states that transect lengths and estimated wetland areas will be included in Section 9.2.1 
and in Figure 9-1, along with a brief description of the survey method used to categorize 
the wetland habitat. 

The length of transects have been added to Section 9.2.1 of the Draft Final RI Report, 
however the other points in the comment have not been incorporated into the revised 
report. Wetland area information and survey method information is still missing from the 
Draft Final RI Report. Further, in the Draft Final RI Report, Figure 9-1, the transects are 
shown but lengths are not given, nor is wetland area shown. Please provide the above 
missing information, as detailed in the response to the comment. 

Response: As indicated in subsection 9.2.1, p. 9-41, paragraph 5, HLA ecologists 
used a modified line transect method to complete the ecological characterization, and 
referenced the U.S. Army Corps of Engineers 1987 guidance for that method. 
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The ecological characterization is intended to be a qualitative desc1iption of the habitats 
at AOC 57. Transects were used simply as a means of identifying the different habitats 
across the stream channel section (i.e., from AOC 57 upland to the opposite shore upland) 
for selecting appropriate receptors for the ERA; therefore, little attention was given to 
measuring habitat widths or transect lengths. The lengths described in subsection 9 .2.1 
and the transects shown in Figure 9-1 are estimated.. Given the ambiguous nature of this 
information, the Army has since reconsidered the value that this information would have 
in Figure 9-1, and therefore limited the presentation of this information to subsection 
9.2.1. 

The wetland areas were not measured or recorded during the ecological characterization 
( completed in October of 1995) or the wetland delineation ( completed in October of 
1993). The Army will review historical aerial photos and current maps to provide 
estimates of the wetland areas in subsection 9.2.1. 

8. Comment 31. The comment recommended that risk to amphibians and reptiles be 
discussed in the unce1tainties section. The response explains that uncertainties associated 
with food-chain exposure and dermal exposure for amphibians and reptiles are included 
in Table 9-36, Potential Sources of Uncertainty in Ecological Risk Assessment. In the 
Draft Final RI Report, Table 9-68, Potential Sources of Uncertainty in Ecological Risk 
Assessment, uncertainties associated with lack of toxicity information for amphibians and 
reptiles are discussed, as stated in the response. 

The response also commits to clarification of Section 9.2.2.2, Identification of Exposure 
Pathways, to state that dermal exposure for sensitive life stages of amphibians are 
evaluated in the ecological risk assessment (ERA). This response was incorporated 
adequately into the Draft Final RI. 

However, amphibians are introduced in the Wildlife subsection, but should be discussed 
perhaps in the Aquatic Receptors subsection as they are evaluated, along with other 
aquatic biota, by screening against aquatic criteria (as provided in Appendix 0). Fmther, 
literature derived benchmarks for amphibians (from AQUIRE) in Appendix 0, Table 0-
1.9, are provided for only three chemicals: 1, 1,2-trichloroethylene, bis (2-
ethylhexyl)phthalate, and aluminum. Numerous toxicity data for amphibians, which were 
not incorporated into the derivation of an Effect Concentration, are available in AQUIRE 
and may warrant consideration. 
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Response: Subsection 9.2.2.1 identifies juvenile amphibians as aquatic receptors. 
Subsection 9.2.2.2 under Wildlife describes the distinction between exposures to 
amphibians from contaminants in soil and surface water. Subsections 9.2.2.1 and 9.2.2.2 
for Wildlife will be further clarified to indicate that soil exposures are relevant only for 
adult amphibians, and subsection 9.2.2.2 for Aquatic Receptors will repeat those listed in 
subsection 9 .2.2.1. 

Table 0-1.9 represents the accumulated results of many search efforts in the A QUIRE 
database;, these searches were not limited to exclude certain aquatic receptors. The Anny 
does not believe that the effort involved in conducting a new AQUIRE search would be 
warranted. Amphibian toxicity data obtained from other sources (Devillers and Exbrayat, 
1996) included in the Final AOC 50 RI will be included in the Final AOC 57 ERA as 
Table 0-1.10 in Appendix 0. AQUIRE information for amphibians presented in the 
AOC 50 ERA will also be reviewed for possible inclusion in the Final AOC 57 ERA. 

9. Comment 40. The original comment asserted that the exposure frequency of 10 days per 
year used for a maintenance worker should be augmented to 30 days to be more 
conservative. The response states that a discussion of the uncertainty associated with 
exposure frequency will be added to Section 9.1.6, Evaluation of Uncertainties. Upon 
review of the Evaluation of Uncertainties, discussed in Section 9.1.5 in the Draft Final RI 
Report, no discussion of the unce1iainty associated with exposure frequency was found. 
This discussion should be added as stated in the response. 

Response: The discussion was not provided in the uncertainty section because the 
exposure frequency for the maintenance worker was revised from 10 days per year to 26 
days per year (2 times per week, April through October). Documentation of the exposure 
frequency is presented in the exposure factors table (Table 9-38; some pages of which 
were omitted during publication of the Draft Final RI, but have been included in the Final 
RI). 

10. Comment 43. The comment requested that a discussion of Area 2 - Recreational Land 
Use exposures to subsurface soil by workers be included in the report. The response 
maintains that the text will be revised to state, "The interim lead screening value for 
residential soil ( 400mg/kg) was used ... " Neither this quote given in the response, nor a 
related statement, can be found in the Draft Final RI Report. Please revise the text as 
stated in the response. 
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Response: The referenced statement will be added. Also please note that a 
quantitative evaluation of construction worker exposures to subsurface soil in the wetland 
at Area 2 and Area 3 was included in the Draft Final risk assessment. In addition, the 
interim lead screening value for residential soil ( 400 mg/kg) was used to evaluate 
potential risks associated with lead in soils (see page 9-32). 

11. Comment 47. The comment asked for enhancement of slug test information. The 
response stated that dimensions of the slug are provided in the Aquifer Testing 
Completion Checklists provided in Appendix F. In the Draft Final RI Report, the Aquifer 
Testing Completion Checklist cannot be found in the appendices. Please add the 
checklist, as described in the Project Operations Plan (ABB-ES, 1995), to the report. 

Response: The Aquifer Test Completion Checklists will be added to Appendix F. 

12. Comment 59. The comment noted that in the figure for Contaminant Pathway Model for 
Ecological Receptors, the term "food" is unclear and should be replaced with "biota". 
The response agrees to making this change in the figure, but in Figure 9-2 in the Draft 
Final RI Report, the change has not been made. Please change "food" to "biota", as 
recommended in the comment. 

Response: Agreed, Figure 9-3 will be revised to show that bioconcentration from 
surface water and bioaccumulation from sediment in prey items/biota, and subsequent 
ingestion result in a complete exposure pathway for wildlife. 

13. Comment 60. The comment requested that the exploration/sample identification for the 
five sediment samples collected in September 1995 be provided in Table 5-1, Summary 
of Investigation Activities. The response states that the suggested changes have been 
made. In Table 5-1 of the Draft Final RI Report, the information is still missing. Please 
make the change as suggested in the comment. 

Response: All of the exploration location IDs are provided in Table 5-1. The 
additional sediment samples were from locations 57D-95-03X through 57D-95-07X 
where two samples, a surficial and deep (2 to 5 feet), were collected. Please refer to 
Section 5.4.2 for a discussion of sampling methodology. 

14. Comment 61. The comment requested that well location for G3M-92-07X be plotted on 
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Figure 6-7. The response states that, due to scale constraints, the well cannot be plotted, 
but that the location will be referenced in the figure. In Figure 6-7 of the Draft Final Rl 
Report, the location is not referenced. Please reference the location of the well as stated 
in the response. 

Response: 
requested. 

The location of G3M-92-07X will be referenced on Figure 6-7 as 

15. Comment 64. The response adequately addressed the comment and was incorporated 
into the Draft Final Rl Report. While reviewing the Rl for this comment, however, some 
inconsistencies were discovered which should be addressed. Table 7-15 shows analytical 
results for groundwater. For several metals, maximum concentrations reported in Table 
9-14 do not agree with concentrations shown in Table 7-15. For example, for site 57M-
95-03X, lab sample number DV4F*l 72 concentrations for arsenic listed in Table 7-15 are 
40.1 ug/L and 42.3 ug/1, but the maximum value reported in Table 9-14 is 40.1 ug/1, not 
42.3 ug/1. Please review the concentrations used in Table 9-14 to determine CPCs. 

Response: The arsenic concentration reported for sample DV4F*l 72 of 40.1 ug/L is 
associated with a filtered sample. As shown in Table 9-14, the maximum concentration 
of arsenic in filtered groundwater samples at Area 3 Industrial Use is 40. l ug/1. Table 9-
14 will be reviewed to ensure that maximum groundwater concentrations are accurately 
reported. 

16. Comment 65. The comment referred to Table 9-8, Calculation of Volatilization Factors, 
noting that the unit "L" was not defined. The response states that the unit "L" and other 
units will be defined in the revised table. In the Draft Final Rl Report, there is no table 
with the information provided in the original Table 9-8, Calculation of Volatilization 
Factors. Similarly, the information in Table 9-7, Groundwater Contaminant Release 
Analysis, in the Draft Report is not provided in a table in the Draft Final Report. If these 
tables were inadvertently omitted, they should be added to the revised report, with the 
units defined as discussed in this comment and response. 

Response: Because concentrations ofVOCs in groundwater at AOC 57 were very 
. low, maximum groundwater concentrations were compared to MCP GW-2 groundwater 

standards (which are protective for vapor migration to indoor air at a cancer risk level of 
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lx10"6 and a non-cancer HI of0.2). As shown in Table 9-21, the maximum groundwater 
concentrations are generally several orders of magnitude below the GW-2 standards, 
indicating that risks are below lx1◊·6 and a HQ of 0.1. Therefore, the vapor migration 
exposure pathway was considered insignificant, and potential exposures to vapors that 
may migrate from groundwater to indoor air were not quantitatively evaluated in the Draft 
Final risk assessment. The language in Section 9 .1.2.1 (page 9-18) concerning the 
approach used to screen this exposure pathway will be strengthened with the evidence 
presented in this comment response. 
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USEPA Comments Dated December 16, 1999 
Inadequate Responses 
EPA Letter to Army dated September 18, 1997 titled USEPA New England Review of the 
Response to Comments on the Draft Remedial Investigation Report for AOC 57 

GENERAL COMMENTS 

1. Comment 1. The original comment discussed the appropriateness of the data used to 
derive reference toxicity values (RTVs). The response to this comment indicated that the 
RTVs derived were sufficiently conservative, and were consistent with the approach 
employed at other Areas of Contamination (AOC) at Devens. This response does not 
acknowledge that ecological risk assessment is a rapidly evolving field. Therefore, the 
methods of assessing ecological risks at other AOCs in the past may not be adequate 
given the current understanding of ecological risk assessment procedures. According to 
the U.S. Army's Tri-Service Procedural Guidelines for Ecological Risk Assessment (June 
1996) when LC so (or LDso) data must be used to derived RTVs, a safety factor of 0.01 (or 
the LC50 divided by 100) should be applied rather than the value of 0.2 which was used 
in this risk assessment. In addition, the hierarchy of data use presented in Figure 12 of 
this guidance (Tri-Services 1996) should be used to select values to develop RTVs. 
Therefore, in all cases.NOAEL data is preferred to LOAEL data, which is preferred to an 
LCso- The RTV s should be derived using NOAEL data preferentially, and where LC50 

data must be used, the safety/uncertainty factors applied should total to a value of0.01. 

Selected RTVs in the Draft Final RI Report are the same as those in the Draft Report. 
The suggestions in this comment were not incorporated into the revised report. 

Response: The Army has previously responded to this USEPA comment with the 
following rebuttal, which was discussed with the USEP A, MADEP, and USFWS at the 
January 1998 meeting. 

It is the Anny's understanding that the T1i-Services Procedural Guidelines for Ecological Risk Assessment 
(Wentsel et al., 1996) provides a recommended method for profiling ingestion toxicity data (i.e., NOAEL, LOAEL, 
and LD50 data), and for applying extrapolation factors to these data. This method is intended to link an RTV for 
a specific exposure duration to a population of receptors in the field (in order to estimate toxicity to that population 
within a given exposure period). The Anny believes that use of these factors may seriously overestimate potential 
ecological risk. Although appropriate during an initial risk screening, overly conservative methodologies employed 
during the conduct of an ERA can result in marginalizing the importance of the risk analysis. 

The primary objective of using uncertainty factors, as suggested by the reviewer and Wentsel et al. (1996), is to 
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derive more conservative estimates of risk (i.e., reduce Type II error). However, applying extrapolation factors 
does not reduce risk uncertainties. The Anny believes that the approach employed in the AOC 57 ERA is 
sufficiently conservative. It is the Anny's experience that using additional extrapolation factors as suggested by 
the reviewer, in the absence of a sound technical basis for doing so, can result in risk conclusions that are not 
supported by other lines of evidence (i.e., site-specific toxicity studies, or visual observations regarding the 
presence of"sensitive" species or guilds). Quantitative surveys of small mammal populations have shown that 
healthy populations exist at sites where the predicted risk (based on the selection of conservative RTV s) suggests 
that toxic conditions exist for small mammal populations. 

Based on experience at other Devens and DoD sites, professional experience suggests that using LOAELs without 
additional extrapolation factors is less likely to over-estimate risk at a site; especially in situations (like at AOC 57) 
where the ecological community appears to be generally in good health. This, in tum, will likely result in realistic 
conclusions about risk that can feasibly be incorporated into remedial decisions (as opposed to identifying 
protective threshold levels at concentrations orders of magnitude less than background or upstream conditions). 

The following example from the AOC 57 ERA for Area 2 Upland soil demonstrates the potential difficulties 
involved with using extrapolation factors: 

The exposure concentration of arsenic in Area 2 soil is 21 µgig, which only slightly exceeds the background 
value for arsenic in soil (19 µgig). The food web model indicates that the exposure concentration of arsenic 
contributed to a negligible probability of risk (HQ= 1.3) for small mammals, as represented by the white
footed mouse. It is usually reasonable to assume that population level effects to native flora and fauna are 
unlikely at background concentrations. 

The measurement endpoint selected to estimate this risk for small mammals is derived from an oral exposure 
study measuring reproductive effects in rats, for which an LOAEL of0.58 mg/kgBW-day was obtained. 
Following the methodology outlined in Figure 12 ofWentsel et al. (1996), the chronic LOAEL would be 
adjusted by a factor of 5 to achieve a NOAEL: 

0.58 + 5 = 0.116 

The NOAEL would then be adjusted by a factor of 16 because the white-footed mouse (Peromyscus sp., family 
Cricetidae) and laboratory rats ( assuming Rattus sp. in family Muridae) are not in the same family: 

0.116 + 16 = 0,00725 

The re-calculated risk estimate for white-footed mice exposed to arsenic in Area 2 soil now results in an HQ of 
10 I. This suggests that there is a high likelihood that arsenic in Area 2 soil would cause adverse reproductive 
effects to white-footed mice, at concentrations that barely exceed background levels. If multiple conservative 
assumptions like these were made when selecting RTVs for all analytes, then the ERA would be needlessly 
conservative and broad in its identification of potential risk contributors. 

The Anny is aware of the advances in the field of ecological risk assessment, and on-going scientific work on 
the issue of toxicological extrapolations in risk analysis. Efforts have been made to develop appropriate 
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uncertainty factors (UFs) for extrapolating between toxicity values for terrestrial wildlife. However, this work 
is still in progress, and the results presented at the November, 1996 Society of Environmental Toxicology and 
Chemistry (SETAC) conference suggest that there is a large degree of uncertainty associated with the use of 
conservative UFs. Other work presented at SET AC (EPT, 1996) suggests that applying UFs to certain data 
(i.e., tci extrapolate from an LOAEL to an NOAEL), or using other extrapolation techniques (i.e., allometric 
scaling) without careful evaluation, may compound the uncertainty of an assessment. 

References: 

Ecological Planning and Toxicology, Inc. (EPT), 1996. Toxicity Extrapolations in Terrestrial Systems; 
submitted to Office of Environmental Health, Hazard Assessment, and Reproductive and Cancer Hazard 
Assessment Section of the California Environmental Protection Agency; Corvallis, Oregon; July 5, 1996. 

In keeping with this rebuttal, the following uncertainty was added to the Draft Final AOC 
57ERA: 

There is uncertainty associated with the food chain risk evaluations for wildlife, specifically associated with 
the selection of R TVs. Current Army guidance for conducting ERAs (W entsel et al., 1997) suggests using 
NOAEL data for evaluating risks to wildlife. When NOAELs are not available, the guidance suggests 
applying uncertainty factors (UFs) of 10 to LOAELs, and 100 to LD50s. In addition, the guidance also 
suggests applying other UFs to RTVs for inter-species extrapolations, and for laboratory-to-field 
extrapolations (effectively resulting in UFs of approximately 10,000 or more). These UFs are intended to 
add a degree of conservatism when evaluating risks for wildlife receptors for which specific toxicity data 
are lacking. While these UFs may be appropriate for use in screening-level assessments, they may add 
considerable uncertainty to baseline ERAs, potentially compromising the credibility of the risk conclusions 
and resulting in spurious remedial actions. When UFs are applied to RTVs, risk estimates for wildlife 
receptors may indicate a much higher potential for risk than is realistically possible. For example, UFs 
applied to the arsenic RTV for mortality in rats would result in a lethal HQ of 101 for the white-footed 
mouse, indicating a high probability of risk at background concentrations of arsenic in soil (such as was 
detected in Area 2 upland soil). Multiple conservative assumptions for each analyte would result in 
cumulative risk estimates (i.e., an HI) in the thousands. For these reasons, the Army has decided not to 
apply UFs to RTVs in the AOC 57 ERA; therefore, the food chain evaluation may underestimate potential 
risks to wildlife receptors, according to the suggested guidance. 

SPECIFIC COMMENTS 

1. Comment 32. The original comment discussed that the selected assessment endpoints 
were not sufficiently conservative. The response to this comment was that the most 
conservative data were used in generating RTVs to evaluate ecological effects. 
Information provided in this response should be added to Section 9.2.2.3, Identification of 
Endpoints, to clarify that the measurement endpoints included evaluation of sublethal 
effects as well as survival. 
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Section 9.2.2.3, Identification of Endpoints, has not been altered from the Draft RI to the 
Draft Final RI Report. The suggestions provided in this comment should be incorporated 
into the final report. 

Response: Agreed. The first paragraph of subsection 9.2.2.3 will be revised to state the 
following: "... is the survival and propagation of receptor populations at AOC 57. To 
ensure that the AOC 57 ERA is sufficiently conservative, the lowest dose for lethal (i.e., 
mortality) or sublethal (i.e., growth, development, or reproduction) effects were used in 
the ERA as measurement endpoint. The specific objectives of the AOC 57 BERA are to 
determine ... " 

2. Comment 33. See General Comment 1. 

Response: See Response to General Comment 1. 

3. Comment 39. The original comment discussed that, according to EPA policy, both the 
RMB and central tendency (CT) exposure scenarios should be calculated and reported in 
the human health risk assessment (HHRA). The response to this comment was that, 
while future risk assessments will incorporate both CT and RMB evaluations, no 
revisions will be made in this document; that is CT evaluations will not be added to the 
risk assessment in the present RI Report. 

While the response stated that no revisions would be made in this document, CT 
evaluations have been included for some scenarios. CT values for Area 3 - Recreational 
Area, Possible Future Land Use, are included in Table 9-44, though a summary of these 
values is not included in the Risk Characterization Results, Section 9 .1.4.2. Please add 
the values from Table 9-44 to this summary. 

CT evaluations were also not included for the Unrestricted Future Land Use scenario for 
all areas. The legend in Table 9-44 states that these evaluations were omitted because 
only RMB risks are assessed for residential exposures. This justification provided in the 
Draft Final RI Report is unacceptable. Under EPA policy, CT scenarios are required, 
regardless of exposure scenarios. Therefore, CT risks should be calculated for all 
exposure scenarios in this risk assessment. 
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Response: The results of the CT risk characterization (shown in Table 9-44) will be 
added to the risk characterization discussion in Section 9 .1.4.2. The rationale for 
excluding the CT evaluation for the unrestricted land use scenario is presented in Section 
9.1.2.2., and states "CT exposures were not evaluated for the unrestricted land use 
scenario, since decisions regarding the possible need for land use restrictions or other 
actions will be based on the RME risks". Essentially, the CT scenario was omitted from 
the risk characterization for unrestricted land use scenario in order to streamline the risk 
assessment. The Army would like to discuss with USEP A what benefit would be of 
including the CT scenario for unrestricted land use, and how the results of the CT 
evaluation will be used in risk-management decision-making. 
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USEPA Comments Dated December 16, 1999 
Draft RI/FS Supplemental Work Plan 
for Area of Contamination (AOC) 57 Areas 2 and 3 
Devens, Massachusetts 

As a result of the review of the Supplemental Work Plan and comment incorporation into the 
Draft Final RI Report, the following comments appear to remain unresolved: 

1. Comment 2. The comment requested clarification on how results from additional 
sampling will affect existing human and ecological risk assessments. The response stated 
that the additional data will be incorporated into the risk assessments. In the Draft Final 
RI, tables in Section 9 confirm that the additional samples have been used to establish 
new exposure point concentrations, as alluded to in the response. A review of tables 
presenting data for Contaminants of Potential Concern (Tables 9-2 through 9-4 in the 
Draft RI and Tables 9-4 through 9-19 in the Draft Final RI), however, reveals several 
inconsistencies between the Draft RI and the Draft Final RI. For example, it is unclear 
why aluminum in surface soil at Area 3 - Industrial Use Area was detected in 3 of 3 
samples in the Draft RI but in only 2 of 2 samples in the Draft Final RI. Please explain 
why the number of soil samples analyzed is apparently lower in the Draft Final RI than 
the Draft RI. 

Inconsistencies are also evident in the Maximum Detected column. For example, in Area 
2 - Industrial Use Area, the maximum detected concentration for manganese in 
groundwater is 724 ug/L in the Draft RI but only 177 ug/L in the Draft Final RI Report. 
Similarly, in Area 3 - Industrial Use Area, the maximum detected concentration for lead 
in surface soil is 425 mg/kg in the Draft RI but only 32. 7 mg/kg in the Draft Final RI 
Report. Please review Tables 9-4 through 9-19 in the Draft Final RI for accuracy, as they 
relate to tables in the Draft RI. 

The comment also suggested using NOAEL based RTV s in the revised ecological risk 
assessment. 

Response: As shown in Table 9-2, soil associated with many sample locations at Area 
3 was removed during the soil removal action. Consequently, data for those sample 
locations were not included in the revised Draft Final risk assessment and for some 
analytes, such as aluminum, the data set was reduced. With respect to groundwater data, 
as described in Section 9.1.1.1 and shown in Table 9-3, the groundwater data selected for 
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each analyte was the most recent groundwater sampling result. Tables 9-12 through 9-15 
• will be reviewed to ensure that maximum groundwater concentrations are accurately 
reported. 

As discussed in response to General Comment 1, NOAEL data are more appropriate for 
use in a screening-level ERA, rather than in a baseline ERA. Refer to Response to 
General Comment 1. 

2. Comment 3. The comment requested that total organic carbon (TOC) and grain size be 
included in analyses for sediment samples. The response states that TOC and grain size 
should be included in the analyses. 

While the Draft Final RI Report, Section 5 .4.2, states that TOC and grain size analyses 
were done on sediment samples, only TOC results were presented in the tables. Grain 
size distribution results are not presented. Please include these results in the report. 

Response: Grain size analysis was not performed on the sediment samples collected 
in 1998 due to an oversight during sample collection. The text in Section 5.4.2 will be 
changed to reflect this. 

3. Comment 6. The comment requested elaboration of how soil field screening results will 
be used to locate sediment sample locations. The response states that sediment samples 
will be located downgradient of areas with the highest contamination, based on data 
obtained from field analysis of soil samples. This disc1:1Ssion is not provided in the Draft 
Final RI Report. This explanation should be included in the Draft Final RI Report for 
clarity. 

The comment also inquired if field screening of sediments for TPHC will be used to 
determine sediment sample locations. The response expresses that all sediment samples 
will be field analyzed for TPHC, but did not state how the results would be evaluated to 
determine sediment sample locations. This discussion is not provided in the Draft Final 
RI Report. These criteria should be discussed in the Draft Final RI Report for clarity. 

Response: Text will be added to Section 5.4.2 to indicate that sediment sampling 
locations were selected based upon regulator input during the site walkover and using the 

G:\Projec~IUSAECIPROJECTS\57RCL\57 dfrcl(a).doc 914403 

15 



RESPONSE TO COMMENTS ON THE 
DRAFT FINAL REMEDIAL INVESTIGATION REPORT AREA OF 

CONTAMINATION (AOC) 57 DATED OCTOBER 1999 
DEVENS, MASSACHUSETTS 

field analytical data obtained during the soil sampling. As is stated in the comment and 
in the work plan the intent was to place sediment samples downgradient of areas with the 
highest levels of soil contamination. 

Field analytical sediment samples for TPHC were collected concurrently with the off-site 
sediment samples. The field sediment samples for TPHC analysis were collected for 
comparative purposes and were not intended to assist in placing sediment sample 
locations. Sediment sample locations were determined as outlined above. 
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USEPA Comments Dated December 16, 1999 
Draft Final Remedial Investigation Report 
Area of Contamination (AOC) 57 
Devens, Massachusetts 
October 1999 

GENERAL COMMENTS: 

1. Comment: Tables for each exposure scenario including the individual Chemicals of 
Potential Concern (CPCs) and their hazard quotients (HQs) or risk estimates should be 
presented in the HHRA. This type of tabular information would illuminate the risk 
drivers for the total risk estimates presented in the text and Table 10-1. For instance, the 
note on page 9-35, second paragraph, regarding the hazard index greater than 1 would be 
easier to put into context if the HQs for each of the CPCs and Aroclor 1260 were known 
(i.e., if Aroclor 1260 has a HQ less than 1, then no toxic endpoint from exposure to 
Aroclor 1260 would be expected). 

Response: A table that shows the cancer risk estimates and hazard quotients for each 
COPC will be presented for each exposure scenario associated with a cancer risk greater 
than lx104 or a hazard index greater than 1. In addition, screening hazard index values 
will be segregated by target organ effect to help place risks into context. Tables will not 
be prepared for exposure scenarios associated with a screening hazard index of 1 or less, 
or a cancer risk that does not exceed the USEP A risk range, because detailed 
understanding of the CO PCs that contribute risk to these scenarios is not necessary. The 
tables will be prepared based on RMB risk estimates, and will be presented in the risk 
characterization section of the HHRA. 

2. Comment: The residential exposure scenario and it's exposure factors are not described 
in this HHRA. Exposure parameters are not discussed in the text or in the Table 9 -38 
(Exposure Factors). It also appears (re: Section 9.1.6, 1st paragraph 18th line) that a 
surface soil exposure point was used instead of a 1 -10 feet exposure point (i.e., since 
there are no present residences, a future residence would need to be constructed; Risk 
Update number 3). This information should be added to the report and exposure 
parameters should be reviewed. 

Response: Several pages of Table 9-38 were omitted during publication of the Draft 
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Final RI Report. The missing pages will be included in the Final RI Report. For areas of 
the site where surface soil does not pose risks above the USEP A cancer and/or non
cancer risk limits for future residential use ( as demonstrated through a screening or 
segregated hazard index), risks associated with residential exposures to subsurface soil 
will be evaluated. For areas of the site where surface soils pose risks above the USEPA 
cancer and/or non-cancer risk limits for future residential use, adding a residential land 
use risk evaluation for potential exposures to subsurface soils (1 to 10 ft bgs) will not 
provide information that would change the conclusions of the risk assessment. 

3. Comment: The selection of COP Cs should be based upon relevant ecological 
benchmarks for each medium, such as ambient water quality criteria or sediment quality 
benchmarks. A comparison with background concentrations can be used in the selection 
of contaminants of concern but those background contaminants that exceed 
ecotoxicological benchmarks must be identified and carried through the risk assessment. 

Response: Using benchmarks for selecting CPCs is consistent with the guidance 
described in the Process Document (USEP A, 1997) for screening-level ERAs. The Lower 
Cold Spring Brook Site Investigation (ABB-ES, 1995) for SA 57 (now AOC 57) included 
an ecological preliminary risk evaluation (PRE) that is consistent with this suggested 
methodology. In the ecological PRE for SA 57, nearly all maximum concentrations of 
chemicals detected in SA 57 sediment were identified as exceeding benchmarks; 
therefore, all chemicals detected in site media for the AOC 57 baseline ERA have been 
reported. The background screen using the established Devens background 
concentrations for surface soil, and the upgradient concentrations detected in Cold Spring 
Brook surface water and sediment, is an additional tool used for stream-lining the ERA. 

For Area 2 surface water and sediment, and Area 3 surface water, the background screen 
was largely ineffective in removing heavy metals (i.e., non-nutrients) for further 
evaluation in the ERA. Manganese in Area 3 surface water was the one exception to this 
rule. Therefore, modifications based on this comment are, for the most part, not 
warranted for these media. This is not the case for Area 3 sediment, or surface soil at all 
three areas, where many metals were screened out as CPCs based on a comparison with 
the established 68th percentile background concentrations for surface soil. Rather than re
organize the baseline ERA for these media, a detailed uncertainty will be added to 
subsection 9 .2. 7 that outlines the potential risks associated with those chemicals screened 
out of the baseline ERA based on background or upgradient concentrations (including 
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manganese in Area 3 surface water). Potential risks from RMB and average 
concentrations of eliminated chemicals respective to risks from background/upgradient 
concentrations will be quantified and discussed. 

The Army does not anticipate that this effort will change the existing conclusions for the 
baseline ERA. 

Comment: Background risk can be evaluated separately from site-related risk and the 
discussion of cumulative, site-related and background risks should be thoroughly 
discussed within the risk characterization phase of the ecological risk assessment to aid in 
the ultimate risk management decision-making of the site. Therefore, the approach used 
to identify the contaminants of concern must be revised and the remainder of the 
ecological risk assessment modified to include any chemicals that were eliminated based 
solely on the background data comparison. This revision could occur with evaluating the 
background risks as a separate section within the assessment to eliminate the need to 
revise the entire document. 

Response: See response to specific comment 3 

4. Comment: The document "Heavy Metals in Sediments of Massachusetts Lakes and 
Ponds" (Rojko, 1990) was used in lieu of collecting site-specific background data for 
inorganic chemicals in Cold Spring Brook sediments. This reference is suitable only for 
evaluating chemicals for which neither risk-based screening values nor reasonable 
upgradient sample data are available. 

Response: The Rojko (1990) concentrations of metals in Massachusetts lake and 
pond sediment were used in conjunction with the concentrations detected in up gradient 
sediment samples collected from Cold Spring Brook. The Rojko values were considered 
appropriate for use in the AOC 57 ERA because (1) there are limited upgradient data (i.e., 
two samples), and (2) the AOC 57 marshes at Area 2 and floodplain forest at Area 3 are 
depositional in nature (i.e., like lake and pond environments).These values also add 
perspective to the levels of chemicals that are commonly detected in sediment throughout 
the Commonwealth of Massachusetts. 

Only those chemicals that fall within the range of "normal" lake/pond sediment 
concentrations were eliminated, and only two metals detected in sediment ( cadmium at 
2.3 µgig, and vanadium at 40.3 µgig, both at Area 2) were eliminated by this criterion 
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alone. The addition of these two chemicals to the AOC 57 ERA for Area 2 sediment will 
have little impact on the results; therefore, the Army does not believe that the effort 
involved in replacing these chemicals in the ERA is warranted. Instead, these two 
chemicals will be included in the uncertainty described in response to comment 3. 

5. Comment: The separate areas of AOC 57 are further divided by habitat type for the 
purposes of food chain modeling. This is appropriate for identifying the likely foraging 
frequency of the receptors in each area, however it may underestimate risk for receptors 
such as the barred owl or the red fox that may forage across several of the habitat types. 
For example, risks were calculated separately for the barred owl for Area 2 upland and 
floodplain soils. The problem with this approach is that the barred owl might reasonably 
be expected to forage in both of these contiguous areas of suitable habitat. The exposure 
routes and receptor species might be different between these two areas, however the risk 
to a single species foraging in both areas would be additive. It would seem to be· 
appropriate to sum the risks from contiguous areas for the same species. Note that this 
comment would only apply to species with a site foraging frequency factor ofless than 
one foraging across several contiguous areas. Please clarify or recalculate risks 
accordingly. 

Response: The barred owl and red fox are the only representative wildlife receptors that 
may forage in contiguous suitable habitat, and that have SFFs less than 1. However, as 
can be seen by the His presented in Table 9-60, the additive risks are also not high 
enough to represent a potential concern to these receptors. For example: 

Area 2 U2land Area 2 Flood2lain Area3 Additive Risk 
Barred owl (RMB) 0.00021 0.00028 0.00034 0.00083 
Ban·ed owl (Average) 0.00013 0.00011 0.00017 0.00041 
Red fox (RMB) 0.000077 NA 0.0011 0.0012 
Red fox (Average) 0.000045 NA 0.00030 0.00035 

This will be addressed as an uncertainty in subsection 9 .2. 7. 
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SPECIFIC COMMENTS: 

1. Comment: Page 9-6, 1st Paragraph, Section 9.1.1.1, Soil. As noted, BP A uses Oto 1 
foot to define surface soil. The logic for this choice is that this is a reasonable depth that 
someone might routinely be exposed (i.e., from gardening to surficial contact). Since the 
data collection is complete for this HHRA, please discuss in either or both the Risk 
Characterization or Uncertainty Sections how homogeneous the soil in the O to 1 foot 
range is to the soil in the 1 - 2 foot range (i.e., same soil type?, general consistency in 
analyte concentrations, etc). 

Response: Soils within the 0-1 foot and 1-2 foot soil intervals are relatively 
homogenous. Because the contaminant release that occurred at the site was primarily 
subsurface, and migrated along the soil-groundwater interface (not via overland flow), it 
is possible that soils 1-2 ft bgs are associated with higher contaminant concentrations than 
soils 0-1 ft bgs. Therefore, including soils 1-2 ft bgs as "surface soils" provides a 
conservative assessment of potential exposures to site media. This discussion will be 
added to the uncertainty section of the risk assessment. 

2. Comment: Table 9-1. Please explain why only one possibly two sample locations for 
Area 3 are used to estimate exposure for the recreational scenario in HHRA. 

Response: Soil samples were collected at the site during field investigations and soil 
removal actions spread over several years. For the purposes of site characterization, the 
locations that were sampled were selected to define the nature and extent of site-related 
contamination. For the purposes of risk assessment, Area 2 and Area 3 were subdivided 
into industrial use areas (upland areas) and recreational use areas (wetland areas) based 
on current and future land uses of the site. Soil within each area was then further 
subdivided into surface soil (0-2 ft bgs in this risk assessment) or subsurface soil (2-10 ft 
bgs in this risk assessment). In the case of the Area 3 recreational use subsurface soil, 
there are only two sample locations in the subsurface soil exposure point. Although this 
number of samples could appear to be inadequate for exposure assessment, based on the 
objectives of the field investigations, the low number of samples actually indicates that 
subsurface soil in the Area 3 recreational (wetland area) is at the boundary of site-related 
contamination. This is further illustrated by the risk estimates calculated for potential 
exposures to Area 3 recreational use subsurface soil; risks are well below the USEP A risk 
limits, indicating that contaminant levels in the soil at this area are at levels that do not 
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pose risk of concern to human health. 

3. Comment: Page 9-7, 3rd Paragraph, Section 9.1.1.1, Groundwater. As described in 
both Region 1 's Risk Update numbers 2 (8/94) and 5 (9/99), the highest temporal average 
for each contaminant in each well (i.e., as long as a sufficient number of samples have 
been collected) should be used for the exposure point. If a temporal average can not be 
generated, then the maximum concentration of each contaminant among all wells should 
be used. The ground water exposure point described in the text appears to deviate from 
regional guidance. In the future, the ground water exposure points should be determined 
in accordance with the regional guidance cited above. 

Response: The groundwater exposure point concentration for each area of the site 
( e.g., Area 2 industrial, Area 3 recreational, etc.) is based on the maximum detected 
concentration from the most recent round of groundwater sampling at each wellhead in 
the Area. Data from the most recent round of groundwater sampling were used because 
historical groundwater sampling was not perfonned using low-flow sampling techniques, 
and some historical groundwater samples were collected prior to soil removal actions at 
the site. This approach does not appear to be inconsistent with USEP A regional 
guidance. 

4. Comment: Page 9-24, Section 9.1.3, Toxicity Assessment. A discussion about 
Aroclor/Poly chlorinated byphenyl (PCB) toxicity assessment should also be included in 
this section. Were PCB congener analyses performed (i.e., since the tables presenting the 
risk estimates and HQs for each chemical/scenario are missing this is hard to ascertain; it 
appears that congener analyses were not completed). The regional guidance for PCB risk 
assessment is in Risk Update number 4 (11/96). 

Response: A discussion concerning PCB toxicity will be included in toxicity profiles, 
which will be added to Appendix N. A discussion concerning the selection of the 
appropriate cancer slope factor values for evaluation of PCB toxicity will be added to the 
toxicity assessment section of the risk characterization. PCB congener analyses were 
performed on all samples collected at the site. However, only Aroclor-1248 and Aroclor-
1260 were detected. 
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5. Comment: Page 9-34, 1st paragraph, last line, Section 9.1.5, Evaluation of 
Uncertainty. Not all uncertainty is conservative. 

Response: The word "conservative" will be removed from line 16. 

6. Comment: Page 9-34, Section 9.1.5, Evaluation of Uncertainty. The discussion 
referenced in Section 9 .1.1.3 (2cnd paragraph) regarding background in the uncertainty 
does not seem to be addressed in this section. Please add this discussion. 

Response: A discussion will be added that addresses the background contribution of 
risk for inorganic analytes that are significant contributors to site risk. 

7. Comment: Page 9-35, 1st paragraph, Section 9.1.5, Evaluation of Uncertainty. The 
discussion regarding the overestimate of risk due to use of the maximum (i.e., when the 
95% UCL is greater than the maximum/less than 10 samples in data set) or the use of the 
95% UCL when there are one or two samples much higher in a data set is inappropriate 
and should be removed from the text or rewritten. The 95% UCL is the best estimate of 
the average exposure, when we do not have enough data to fully characte1ize the site 
( e.g., a sufficient grid sampling plan). When the 95 % UCL is greater than the maximum 
concentration, then the maximum is a better estimate of the true average concentration of 
a chemical. These tables should be added to the report and should be reviewed when they 
become available. Although the use of the a maximum or 95% UCL in place of a true 
average will add to the uncertainty, the exposure point chosen may be either higher or 
lower than the true average. 

Response: The tables showing derivation of the exposure point concentrations have 
been included in the risk characterization (see Tables 9-22 through 9-37). The discussion 
concerning the 95% UCL will be rewritten or removed. 

8. Comment: Table 9-38. The derivations of the adherence factors should be included in 
the report (i.e., either in this table or in the text). The adherence factor for the commercial 
industrial worker is very low. 

Response: A table will be added to the report to document the derivation of the soil 
adherence factors. 
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9. Comment: Page 9-49 Section 9.2.3 Hazard Assessme11t and Selectio11 of CPCs. As 
noted in the general comments, the selection of COPCs is based on background 
concentrations. This screening is not risk-based, and may eliminate contributors to risk. 
Risk-based ecological benchmarks should be the primary screening tool for identifying 
chemicals of potential concern, with the presumption that concentrations below these 
benchmarks will not harm ecological receptors. It should be noted, for example, that 
up gradient concentrations of arsenic (110 mg/kg) exceed the Ontario Ministry of the 
Environment (OMOE) Severe Effect Level (SEL), and that the up gradient concentrations 
of copper, lead, manganese, and zinc exceed their respective Lowest Effect Levels (LELs) 
(Jaagumagi, 1995). All of these chemicals were eliminated as CPPCs for Area 3 
sediments. While the up gradient concentrations are relevant from a risk-management 
perspective, they should not be used to identify COPCs. 

Response: See response to General Comment 3. Potential risk from these chemicals will 
be addressed as an uncertainty. 

10. Comment: Page 9-53, Section 9.2.3.7 Area 3 Sedime11t. In this section the rationale 
was presented for using values presented by Rojko (1990) to identify CPCs in Cold 
Spring Brook. This reference classifies sediments according to how they compare with 
sediments in Massachusetts lakes and ponds, however it does not provide any measure of 
risk. As stated previously, COPC selection should be risk-based. 

Response: See response to General Comments 3 and 5. No chemicals were screened out 
of the baseline ERA for Area 3 sediment using the Rojko values exclusively. Potential 
risks from the chemicals that were screened out of the ERA (using upgradient 
concentrations alone, or a combination ofupgradient concentrations and Rojko values) 
will be addressed as an uncertainty. 
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MADEP Comments Dated December 30, 1999 
Draft Final Remedial Investigation Report 
Area of Contamination (AOC) 57, 
Devens Massachusetts 
October 1999 

GENERAL COMMENTS 

1. a. Comment. Contaminants of Concern (COCs) released in Areas 2 and 3 have 
migrated and subsequently impacted the adjacent wetland associated with 
Coldspring Brook. Based on conclusions of the risk assessment, there would be 
unacceptable human health risks associated with umestricted land use of soil and 
groundwater at AOC 57. The report subsequently recommends conducting a 
feasibility study to evaluate alternatives to remove potential human health risks 
associated with potential future potable use of Area 3 groundwater and 
hypothetical future residential exposures to soil and groundwater. Based on Table 
7 of Appendix N Human Health Risk Assessment, elevated EPH hydrocarbon 
ranges are still detected in environmental media for surface soil/sediment). 

Response: MADEPs comment is noted. 

b) In the fall of 1994, the Army, USEP A, and MADEP agreed that MADEP 
published toxicity values would be used when EPA values are not available. 
Using MADEP toxicity values for those chemicals lacking USEPA published 
values enables quantification of risks rather than a qualitative discussion of risks 
for those chemicals in the uncertainty section of the risk assessment. It is 
recommended that this approach be used at AOC57. 

Response: MADEP dose-response values for petroleum hydrocarbons (e.g., 
EPH and VPH) were used in the risk characterization. Available oral and 
inhalation cancer slope factors for all Class A, B, and C COPCs have been used. 
Oral RfDs published in USEP A sources have been used for all COPCs except 
benzo(b )flouranthene (for which a USEP A-approved dose-response value is not 
available). An oral RID for benzo(b )fluoranthene will be selected in accordance 
with MADEP criteria, as described in "Guidance for Disposal Site Risk 
Characterization (MADEP, 1995). Inhalation RfCs are not available for three 
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COPCs for which there are potentially complete inhalation exposure pathways: 
arsenic, dieldrin, and Aroclor-1260 ( other COCPs for which inhalation RfCs are 
not available are non-volatile and were detected in groundwater, surface water, or 
sediment and, therefore, there is no complete inhalation exposure pathway). Of 
these COPCs, dose-response values approved by MADEP are available for arsenic 
and Aroclor-1260. However, the only inhalation exposure route for these two 
COPCs - the particulate inhalation exposure route - contributes relatively 
insignificant exposures relative to oral and dermal contact exposures. Therefore, 
using the MADEP-approved inhalation RfCs for these two COPCs would not 
change the conclusions of the risk assessment. Consequently, the RfCs for 
Aroclor-1260 and arsenic will not be incorporated into the quantitative risk 
estimates. However, the uncertainty associated with excluding the MADEP 
inhalation RfCs for arsenic and Aroclor-1260 will be addressed in the uncertainty 
section; the discussion will provide documentation that conclusions of the risk 
assessment would not change if those RfCs were used. 

c) Total Site Risk - As noted in several page specific comments, when evaluating 
cancer and non-cancer risks for various exposure scenarios the total risk for each 
scenario is equal to the sum of the risks from all evaluated pathways. This 
exercise should be completed for all scenarios evaluated for AOC 57. 

Response: Cumulative receptor risk (i.e., summation of risk among all 
exposure pathways and exposure media for each receptor population) was 
calculated for the maintenance worker, commercial/industrial worker, and 
recreational child exposure scenarios. 

For the construction worker, cumulative receptor risk was calculated separately 
for surface soil and subsurface soil. Risk for each medium were not added 
together because risks were calculated assuming I 00% exposure to each medium; 
adding risks together for surface soil and subsurface soil would result in doubling 
the assumed exposure during each day-exposed (i.e., the effective soil ingestion 
rate would be 960 mg/day). To accommodate this comment, risks for surface soil 
and subsurface soil will be added together. However, the 1isk for each medium 
will be multiplied by a factor of 0.5 prior to summation in order to reflect the 
assumption that a construction worker would contact both media each day, but 
that only 1/2 of the exposure on each day would occur at each medium. 
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For the residential scenarios, cumulative receptor risks were calculated separately 
for soil ( cumulative risk based on summation of child and adult receptor risks for 
exposure to soil) and groundwater ( cumulative risk based on adult 30-year 
exposure to groundwater, per USEP A, 1994). The risk characterization (including 
Table 9-44) will be revised to show cumulative receptor risk for residential land 
use. The calculation for cancer risk will be based on the sum of the child soil risk, 
adult soil risk, and adult groundwater risk. The non-cancer risk will be calculated 
separately for the child and adult receptors. The non-cancer risk for the child 
receptor will be the hazard index for soil, and the non-cancer risk for the adult will 
be the sum of the adult soil risk and adult groundwater risk. 

d) The Human Health Risk Assessment did not evaluate the exposure to subsurface 
soil for the residential scenario. MADEP understands that EPA Region I does not 
require evaluation of this pathway. However, MADEP recognizes the potential 
for receptors to be exposed to contaminated subsurface soil if the subsurface soils 
were brought closer to ( or to) the surface. A qualitative discussion should be 
provided that addresses the possible risks present if residential exposure to 
subsurface soils were evaluated. 

Response: For areas of the site where surface soil does not pose risks above 
the USEPA cancer and/or non-cancer risk limits for future residential use (as 
demonstrated through a screening or segregated hazard index), risks associated 
with residential exposures to subsurface soil will be evaluated. For areas of the 
site where surface soils pose risks above the USEP A cancer and/or non-cancer 
risk limits for future residential use, adding a residential land use risk evaluation 
for potential exposures to subsurface soils (1 to 10 ft bgs) will not provide 
information that would change the conclusions of the risk assessment. 

e) This risk assessment does not appear to evaluate the potential for the presence of 
hot spots . A review of the data indicates that the detected concentrations of 
chromium (2410 ug/g) and lead (5660 ug/g in surface soil sample 57E-95-13X in 
(Area 2 Recreational Use) are greater than 100 times the concentration of these 
analytes in surrounding samples. Since both of these are recognized as 
constituents of concern, it is recommended that subsurface soil sampling location 
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57E- 95-13X be evaluated separately as a hot spot. No other obvious hot spots 
were identified in this report. MADEP recommends that the data be reevaluated to 
determine if other hot spots exist. 

Response: The identification of hot spots is an activity that is required under 
the MCP. Since AOC 57 is a CERCLA site, it is not clear for what purpose hot 
spots would be identified, or in what context they would be evaluated. The soil, 
sediment, and surface water exposure point concentrations used in the risk 
assessment were generally based on the maximum detected concentrations, 
because the 95% UCL was either not calculated (too few samples) or was greater 
than the maximum detected concentration. Therefore, analyte concentrations 
identified by MADEP as possible "hot spots" ( e.g., 5660 mg/kg lead; 2410 mg/kg 
chromium) were evaluated in the risk characterization; the exposure point 
concentrations for lead and chromium at Area 2 recreational surface soil were 
based on the maximum detected concentrations identified in this comment. 

PAGE SPECIFIC COMMENTS 

Volume I 

1. Comment: Sec. 8.2, pg 7. Please explain why the Fate and Transport of Contaminates 
section does not discuss PCBs at AOC 57. 

Response: 
8.2. 

A discussion of the fate and transport of PCBs will be added to Section 

2. Comment: Fig. 7-5. Groundwaterl996 field Analytical Detects Area 3, reveal elevated 
levels of chlorinated VOC in groundwater. Given the nature of the surficial geologic 
materials consisting of postglacial deposits of sands, the fact that bedrock or other 
confining geologic unit was not encountered in any of the borings, and the presence of 
dissolved chlorinated VOCs in groundwater at depth, the potential exists for dissolved 
chlorinated VOCs in groundwater at depth below current screened intervals of existing 
wells at Area 3. Based on the. current groundwater analytical data, the vertical extent of 
chlorinated VOCs in groundwater has not been adequately defined. MADEP 
recommends the installation of 1 monitoring well at depth with field or laboratory GC 
screening of groundwater during well installation to define the vertical extent of 
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chlorinated VOes. 

Response: It is true that chlorinated voes were detected in groundwater at or near 
the water table, however,the detections were approximately 1/1000th of the solubility 
levels for the respective compound. Likewise the levels of chlorinated solvents fotmd in 
soils are insufficient to suggest a source of free product. It is also true that site soils are 
comprised of glacial sands and no confining units were encountered. However there is 
no basis for the statement that chlorinated voes were detected at depth. In order for 
chlorinated voes to be present below current screened intervals there would have to be 
either DNAPL present or downward vertical hydraulic gradients to transport dissolved 
phase contaminants. As discussed earlier detected levels of chlorinated voes are far 
below what would be associated with the potential presence of a DNAPL. Inference from 
vertical gradients at Area 2 and proximity to the persistent standing water in the wetland 
suggest upward vertical gradients at Area 3. 

Based upon these data the Anny does not feel that additional monitoring wells are 
warranted. 

3. Comment: Table 7-8. This Table lists oil recovered from a trench excavated in the 
wetland at Area 2 had PeBs contamination of Aroclor 1254, at concentrations 28.4 ppm, 
Aroclor 1242, 29.7 ppm and Aroclor 1260 81.9 ppm. How much oil was removed and 
explain why an oil recovery system was not installed at the site to help prevent oil and 
PCBs from continuing to enter Coldspring Brook Wetland. Before the recovery trench 
was backfilled were soil samples/sediment samples collected from the trench side walls 
and analyzed for contantination. 

Response: It is unknown how much oil was recovered from the trench during the 
Area 2 Removal Action. The soil removal action was believed to have removed the 
up gradient source of the contaminants discovered in the trench and it was agreed at the 
time to backfill the excavation and perform an Rl/FS at Area 2. All koown soil samples 
collected as part of the Area 2 Removal Action are provided in the RI report. 

4 Comment: Table 7-10. Soil screening at Test pit 57E -95-15X had TPH results of 
5000 ppm at O feet depth and at 5 feet depth 28000 ppm ofTPH. In addition to TPH a 
laboratory confirmed analysis of 7.3 ppm ofPeB 1260 was detected at a depth of2 feet. 
Please explain why this petroleum and PCB impacted soil wall not excavated and 
removed. 
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Response: The· analytical results referenced were collected during the field 
investigation phase of the RI performed at AOC 57. The purpose of the RI was to 
characterize the nature and extent of contamination and to gather data to aid in the FS. It 
was not prudent or practical to make remedial action decisions during the field 
investigation phase without benefit of the full data set from the RI. Furthermore, the PCB 
sample referenced in the comment was analyzed at an off-site laboratory. The results of 
this analysis were not available until after the completion of the field investigation. 

5. Comment: Table 7-12. Field sample location 57E-95-24X in Area 2 or 3 with a 
confirmed analytical of 64,900 ppm TPH the location of this sample could not be located 
on the figures. MADEP request the location and depth of this sampling site be shown on 
the figures and discuss in the report whether the impacted soil was removed. 

Response: Test pit 57E-95-24X is located at Area 3 (refer to Table 7-12) within the 
center of the historical disposal area. The test pit is located at the center of the radial 
array of test pits 57E-96-29X through 57E-96-31X and is shown on Figures 7-3 and 7-4. 
This soil was removed during the 1999 Area 3 Soil Removal Action which is discussed in 
Section 7.3. 

6. Comment: Table 7-15. Elevated levels of Arsenic in groundwater have been_confirmed 
at AOC 57. MADEP anticipates the future ROD for AOC57 to limit the use of 
groundwater at the site. 

Response: MADEPs comment is noted. 

7. Comment: Pg. 9-19, para 4. This paragraph states that groundwater data collected 
from AOC 57 was compared the MCP Method 1 risk-based standards to evaluate the 
potential migration to indoor and ambient air. This procedure is inappropriate as part of a 
baseline risk assessment. The purpose of a quantitative baseline risk evaluation is to look 
at the cumulative effects of known/potential exposures via various environmental media 
looking at site-specific conditions. Both USEP A and MADEP risk guidance calls for 
demonstrating that indoor and ambient air is or will not be affected by contaminants in 
shallow ground water, which may be achieved by indoor air sampling, soil gas studies, or 
fate and transport modeling. This exercise should be completed for AOC 57. 

Response: Because concentrations ofVOCs in groundwater at AOC 57 were very 
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low, maximum groundwater concentrations were compared to MCP GW-2 groundwater 
standards (which are protective for vapor migration to indoor air at a cancer risk level of 
lxl0-6 and a non-cancer HI of0.2). As shown in Table 9-21, the maximum groundwater 
concentrations are generally several orders of magnitude below the GW-2 standards, 
indicating that risks for the vapor migration pathway are below lxl0-6 and a HQ of 0.1. 
Therefore, the vapor migration exposure pathway was considered insignificant, and 
potential exposures to vapors that may migrate from groundwater to indoor air were not 
qµantitatively evaluated in the Draft Final risk assessment. The language in Section 
9.1.2.1 (page 9-18) concerning the approach used to screen this exposure pathway will be 
strengthened with the evidence presented in this comment response. 

8. Comment: Pg. 9-20, para 4. For cancer and non-cancer risks, various pathways are 
assumed to be additive, as long as the risks are for the same individuals and time period. 
The risks summarized in this section should evaluate the combined risks calculated for 
both the surface soil and subsurface soil for the construction worker. The combined risks 
should then be compared to the acceptable cancer risk range and non-cancer limit (HQ). 

Response: Please see the response to General Comment C. 

9. Comment: Pg. 9-30, para 5. See Comment to page 9-29, paragraph 4. 

Response: See response to Comment to page 9-29, paragraph 4. 

10. Comment: Pg. 9-31, para 2. As discussed in the comment to page 9-29, paragraph 4, 
cancer and non-cancer risks for the various pathways are assumed to be additive. The 
cancer risk summarized in this section should evaluate the combined risks calculated for 
both the adult (surface soil and groundwater) and child (surface soil). The combined risks 
should then be compared to the acceptable cancer risk range. 

Response: Please see the response to General Comment C. 

11. Comment: Pg. 9-31, para 5. The central tendency cancer risk value was identified as 
equal to 3 X 1 o-6 in this section. According to Table 9-44, it is 3 x 10-1. Verify which 
number is correct and make appropriate changes. 

Response: The correct value is 3x10-7
; the text will edited accordingly. 
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12. Comment: Pg. 9-32, para 3. See Comment to page 9-29, paragraph 4. 

Response: See response to Comment to page 9-29, paragraph 4. 

13. Comment: Pg. 9-32, para 4. See Comment to page 9-31, paragraph 1. 

Response: The CT cancer risk is 5x10-5
; the text will edited accordingly. 

14. Comment: Pg. 9-33, para 3. See Comment to page 9-29, paragraph 4. 

Response: See response to Comment to page 9-29, paragraph 4. 

15. Comment: Pg. 9-33, para 5. See Comment to page 9-31, paragraph 1. 

Response: The CT cancer risk is 9x10-6
; the text will be edited accordingly. 

16. Comment: Pg. 9-50, para 1. The text states that the process for selecting sediment 
contaminant of potential concern is based on "background" data collected from lakes and 
ponds in Massachusetts. It is unclear how this data set for lakes and ponds represents 
"background" concentrations for Cold Spring Brook. If analytes are to be eliminated as 
CPCs based on "background" concentrations, then the "background" concentrations need 
to reflect up gradient concentrations within the same waterway. Sampling data from 
upstream locations in Cold Spring Brook should be used in place ofregional lake and 
pond data for the selection of contaminants of potential concern at Cold Spring Brook 

Response: See response to General USEPA Comment 5. 

17. Comment: Pg. 9-53, para 3. See Comment to page 9-50, paragraph 1. 

Response: See response to General USEPA Comment 5. Only cadmium and 
vanadium in Area 2 sediment were screened out of the ERA using the Rojko values; these 
will be addressed in an uncertainty. 

18. Comment: Pg. 9-53, para 4. See Comment to page 9-50, paragraph 1. 
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Response: See response to General USEPA Comment 5. There are no metals in Area 
3 sediment screened out as CPCs using the Rojko criteria exclusively. Chemicals 
screened out of the ERA using up gradient concentrations alone, or a combination of 
up gradient concentrations and Rojko values, will be discussed as an uncertainty. 

19. Comment: Pg. 9-67, para 1. The RI states that the arsenic Reference toxicity value 
(RTV) is conservative for the muskrat. Please provide justification to support this 
statement such as comparing this RTV with other RTVs available in the literature (e.g., 
Sample et al., 1996). In addition, additional discussion should be provided to support the 
statement that adverse effects to small mammals (represented by the muskrat) from 
detected lead and manganese concentrations within Area 2 surface water and sediment are 
unlikely. 

Response: Additional discussion will be provided regarding the statement that the 
selected RTV for arsenic is conservative. As discussed in the last sentence of paragraph 1 
on p. 9-67, the rationale that small mammals are not likely at risk from lead and 
manganese in Area 2 surface water and sediment is justified by the finding that the 
estimated exposures only slightly exceed the conservative RTVs. 

20. Comment: Table 9-44 According to Table 9-44, a Receptor Total was not calculated 
for the Possible Future Land Use - construction worker (surface and subsurface soil) and 
for the Unrestricted Future Land Use - residential (adult surface soil, child surface soil, 
and adult groundwater). The individual cancer and non-cancer ( except for residential) 
risks should be summed to yield a Total Receptor Risk. The Total Receptor cancer and 
non-cancer risks are then compared to EPA's acceptable cancer risk range of lE-04 to lE-
06 and the non-cancer HQ of 1. This table needs to be corrected to show the cumulative 
receptor cancer and non-cancer risks. 

Response: Please see the response to General Comment C. 

21. Comment: Table 9-58 A soil:plantbioaccumulation factor (BAF) of zero was assigned 
to lead based on a reference (Levine et al., 1989) that suggests lead does not 
bioaccumulate in plant tissue. However, references (Boggess, 1977; Behan et al., 1979; 
and Jenkins, 1980) cited in Eisler (1988) suggest otherwise. It seems prudent to use a 
bioaccumulation factor as provided in Baes et al. (1984) in a baseline characterization. 
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Response: The Army will review the Eisler document; it is possible that the data cited 
in Eisler (1988) are based on organo-lead values, which would not be appropriate for the 
AOC 57 ERA. If this is the case, then the Army does not believe that a change to the lead 
BAF is warranted. If the Eisler document suggests that inorganic lead may 
bioaccumulate in plants, then a BAF of0.009, based on the Baes (1984) plant BTF of 
0.045 multiplied by a factor of0.2 (assuming 80% plant water content), would be 
incorporate in the Final baseline ERA for AOC 57. However, this change will likely have 
little impact on the AOC 57 ERA conclusions. 

22. Comment: Table 9-38. According to paragraph 3 on page 9-21, information pertaining 
to the parameters used in current/future use, possible future use, and unrestricted future 
use scenarios should be provided in this Table. Parameters are presented for only the 
possible future land use: commercial/industrial and construction workers. 

Response: Several pages of Table 9-38 were omitted during publication of the Draft 
Final RI Report. The missing pages will be included in the Final RI Report. 

23. Comment: Table 9-64 Ambient Water Quality Criteria (AWQC) are presented for 
unfiltered and filtered surface water sampling results. It should be noted that A WQC are 
available (Federal Register, December 10, 1998) for dissolved (i.e., filtered) surface water 
constituents. These values should be used for the filtered metals. Please correct the table 
accordingly. 

Response: Agreed. The differences between the hardness-adjusted A WQC for 
filtered and non-filtered metals are negligible; therefore, it is expected that there will be 
no impact on the ERA conclusions. 

24. Comment: Table 10-2 This table does not indicate that small mammals maybe at risk 
from detected concentrations of some metals within the sediments of Area 2. See 
comment 5. Please revise the table if appropriate. 

Response: See response to comment 19. No additional metals need to be added to 
Table 10-2. The Army is unclear about the MADEP's reference to comment 5. 

25. Comment: Table 0-1.1 An exposure duration of0.75 and 0.5 are presented for the 
American robin and great blue heron, respectively. It is unclear why the exposure 
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duration for these species is not 1.0 (as it is for the mallard and the remaining species). 
Unless the sub-lethal reference toxicity values (RTVs) for the American robin and great 
blue heron are based on studies conducted for one year or more, it is appropriate to use an 
exposure duration factor of 1.P as their length of exposure (i.e., the breeding season) is 
likely to exceed the exposure duration in the RTV study. Please reassess risk to these two 
species using an exposure duration factor of 1.0. 

Response: The Anny's purpose for selecting EDs less than 1 for the robin and heron 
are based on the percentage of the year that they are expected to forage at AOC 57. 
Herons are only expected to forage at AOC 57 for one-half of the year because of 
migration; they are unable to forage in the AOC 57 area during wintertime frozen 
conditions. While robins are around all year, their wintertime diet consists primarily of 
berries; they do not forage in soil for earthworms or other invertebrates during the 
wintertime, thus reducing their direct and indirect soil exposures. This will be explained 
in the notes of Table 0-1.1 in Appendix 0. 

The Anny agrees with the reviewer's point that the length of exposure for wildlife species 
(i.e., the breeding season) may be the same as or longer than the duration of some 
laboratory studies on which the RTVs are based. By assuming EDs of 1 for both of these 
receptors, the estimated risks for the robin would increase by 33%, and estimated risks for 
the heron would be doubled. 

Mercury accounts for most of the estimated risk to herons; risks to the heron and robin 
from exposure to other chemicals were otherwise negligible. A 33% increase in the risk 
estimate for the robin or a 100% increase in the risk estimates for the heron for chemicals 
other than mercury would have no impact on the risk conclusions for AOC 57. 

The mercury RTV is based on a reproductive behavior study on mallards; however the 
exposure duration for this study is not reported. The Anny will determine the exposure 
duration, and ifit is less than 1 year, an uncertainty will be added to subsection 9.2.7. A 
discussion of other uncertainties will also be included, such as the implications that body
weight scaling would have, and the questionable risks from mercury in AOC 57 surface 
water and sediment. 

If the mercury RTV was adjusted by body weight scaling factors for the mallard and 
heron, then the RTV used to estimate risks to the heron would likely be much lower. 
This would likely counter the effect of doubling the heron's ED. In addition, the risks 
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associated with mercury at AOC 57 are questionable because (1) the majority of risks are 
based on unfiltered surface water sample results from one highly turbid sample (mercury 
was not detected in the filtered sample), and (2) mercury was detected in only one 
sediment sample that was not collected in close proximity to the disposal area. 

Volume III 

26. Comment: Appendix N, Table 7 Samples EX57W14X, EX57W15X andEX57W16X 
soil samples revealed elevated petroleum contamination in the EPH ranges of C9 - CS, 
C19-C32, Aliphatics and Cl 1- C22 Aromatics. These samples were taken from the open 
excavation in the immediate area of the Coldspring Brook wetland at Area 3. They 
represent samples of the impacted soil remaining at the site. Explain why TPH analysis 
was not conducted at the above noted sample locations and what reasons this 
contaminated soil was left in place. 

Response: It is assumed that the commentor is referring to TPH analysis as a 
screening tool and not as an off-site analysis. As was stated in the Removal Action 
Memorandum (February, 1999) and the Response to Comments on the Removal Action 
Memorandum (February, 1999) screening of soils was performed with a PID. Based 
upon results of the off-site confirmatory sampling additional excavation was performed to 
attain the proposed cleanup goals. 

Three separate excavations were performed to eliminate as much of the soil 
contamination as possible. The residual contamination detected in the last phase of 
confirmatory sampling was incorporated into the RI risk assessments. 
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CX Comments Received January 7, 2000 
Draft Final Remedial Investigation Report 
Area of Contamination (AOC) 57, 
Devens, Massachusetts 
October 1999 

Risk Assessment Comments: Meyer 

1. Comment: 482483-1068 The document frequently refers to "USEP A requirements for 
site closure, a no further action decision must be supported by the demonstration that a 
site does not pose an unacceptable risk for future unrestricted land use". Though this 
statement is not inconsistent with the NCP if it is based upon written guidance it should 
be cited in the RI document. The text as stated seems to be a strict interpretation of 
OSWER directive 9355.7-04 "Land Use in the CERCLA Remedy Selection Process" 
(1995). 

Response: The statement is not based upon known written guidance. This practice has 
been mandated by USEP A Region I and personally communicated to the Army. 

Toxicity Assessment 

2. Comment: 482483-1069 Recommend adding uncertainty discussion regarding the R:fDs 
for EPH and VPH. These are not BP A approved toxicity values and these are based upon 
surrrogate toxicity values for a range of hydrocarbons. There is considerable uncertainty 
associated with the values which warrants discussion. 

Response: An uncertainty discussion regarding use of the MADEP dose-response 
values for EPH and VPH will be added to the section. 

3. Comment: 482483-1070 Since there are Hls above 1 which are leading to 
recommendations for further study in an FS, recommend that the organ specific effects be 
segregated and discussed. 

Response: Hazard index values will be segregated by target organ effect for exposure 
scenarios associated with a screening hazard index value greater than 1. For some 
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exposure scenarios that have screening hazard index values greater than 1, the segregated 
HI will likely demonstrate that risks are below the USEPA threshold HI of 1 (e.g., child 
resident at Area 2 upland). For other exposure scenarios that have screening hazard index 
values greater than 1, there is a single eOPe that has a hazard quotient greater than 1 
(e.g. Aroclor-1260 in the Area 2 wetland has a HQ greater than 1 for the construction 
worker and residential scenarios). Therefore, the segregated HI will not necessarily 
demonstrate that risks are below the USEP A threshold HI of 1, but will likely 
demonstrate that risks are due to a single chemical of concern. 

4. Comment: 482483-1071 The exclusion of the inhalation pathway for voes needs to be 
better justified. Stating that sandy soils and warm days in the present tense would not 
contribute to a complete exposure pathway does not make sense. However, sandy soils 
would lead to decreased concentrations over time for spills that happened in the past. 
Recommend focussing on the low concentrations ofVOes found during the Rl 
investigation and using this as justification for voes being an insignificant contributor to 
tisk. Additionally there is a lack of inhalation toxicological data for wildlife, this could 
also be used as a justification for excluding the pathway. 

Response: Agreed. 

5. Comment: 482483-1072 The recommendation for soils at Areas 2 and 3 to proceed to an 
FS did not carefully consider the data and all elements of the risk assessment: 

Given the uncertainties associated with the toxicity and exposure parameters used in the 
lisk assessment and that the HI for soils were 2 and 4 for the industrial and recreational 
areas respectively, a reasonable risk management decision for the soils at Area 2 would 
be no further action. Segregation of organ specific effects may further support this 
decision. 

Segregation of organ specific effects should also be performed for Area 3 soils. This may 
also supp01i an NF A for this area, but also the fact that the unacceptable HI for the 
recreational area is 3 and is only based upon 2 samples could justify an NFA for this area. 

If the groundwater at Areas 2 and 3 does proceed to an FS, recommend that it focus upon 
institutional controls that would be needed in addition to the groundwater classification. 
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Response: The Army has received specific instruction from USEPA to exclude risk 
management/site closure language from the risk characterization and RI Report. Please 
see the response to comment on section 9.1.4.2 regarding hazard index segregation. 
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EXECUTIVE SUMMARY 

EXECUTIVE SUMMARY 

Harding Lawson Associates (HLA) has prepared this Remedial Investigation (RI) Report on 
Areaof Contamination (AOC) 57 to support Task Order 001 of Contract DACA-31-
94-D-0061 under the oversight of the U.S. Army Corps of Engineers - New England 
District. This RI Report details the results of the RI and previous investigations completed 
at AOC 57 Areas 1, 2, and 3. 

Fort Devens was identified for cessation of operations and closure under Public Law 101-
510, the Defense Base Realignment and Closure Act of 1990, and was officially closed in 
September 1996. Portions of the property formerly occupied by Fort Devens were retained 
by the Army for reserve forces training and renamed the Devens Reserve Forces Training 
Area (RFTA). Areas not retained as part of the Devens RFTA were, or are in the process of 
being, transferred to new owners for reuse and redevelopment. AOC 57 is located in an 
area planned for transfer to the Massachusetts Govermnent Land Bank for industrial/trade 
related development and recreation/open space. 

SITE CONDITIONS 

AOC 57 consists of three subsites, Areas 1, 2, and 3, located to the southeast of Barnum 
Road on what was formerly the Main Post (Figure ES-1 ). A storm water drain that collects 
rainfall from the paved areas around Building 3713 has been designated as Area 1. 

Area 1 was investigated and addressed as part of the Groups 2 & 7 Site Investigation (SI) 
(ABB-ES, 1995a), the Area Requiring Environmental Evaluation (AREE) 70 (ADL, 1995) 
investigation, the Lower Cold Spring Brook SI (ABB-ES, 1995c), and the Study Area (SA) 
57, Area 1 Contaminated Soil Removal (Weston, 1998). Following the 1997 contaminated 
soil removal, Area 1 was recommended for no further action; the decision is to be 
formalized in the AOC 57 Record of Decision. In accordance with recent USEP A 
requirements for site closure, a no further action decision must be supported by the 
demonstration that a site does not pose an unacceptable risk for future unrestricted land use. 
An assessment of Area 1 indicates that there are no unacceptable risks for future 
unrestricted land use. 
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EXECUTIVE SUMMARY 

Area 2 previously consisted of an eroded drainage ditch created by periodic precipitation 
runoff from a vehicle storage yard; however, following a 1994 removal action the area was 
regraded and a stone drainage swale installed which discharges into Cold Spring Brook. 
During the removal action it was discovered that the soil and groundwater contamination 
were more widespread than expected. The soil removal was stopped;and AOC 57 Area2 
was administratively transferred to the RI/FS process. Area 3 is located approximately 
600 feet to the northeast of Area 2, south of vehicle maintenance motor pools and north of 
the Cold Spring Brook floodplain. The site is characterized by an historic garage and 
vehicle waste disposal area. The focus of the RI was on Areas 2 and 3. 

In general, the efforts associated with this RI have resulted in conceptual models that 
identify the sources of groundwater contamination at Areas 2 and 3 as contaminated soils 
above and in the water table. Contaminated soils at Area 2 are believed to be due to the 
historic disposal of vehicle maintenance related waste. Data acquired during the RI and 
previous investigations indicates that the soils in the vicinity of the soil removal excavation 
are the source of Area 2 groundwater contamination. The Area 3 contaminant source area 
was delineated by test pitting and consists of a former vehicle maintenance waste disposal 
area approximately 5 feet in depth and 40 feet square in the vicinity oftest pit 57E-95-24X. 

Detected Area 2 contaminants are comprised primarily of toluene, tetrachloroethene (PCB), 
trichloroethene (TCE), and naphthalene in soil and groundwater as well as PCBs and TPHC 
in surficial and subsurface soils. Reducing conditions caused by the contamination have 
also created elevated levels of naturally occurring arsenic in groundwater. The soil and 
groundwater contamination is located around the southern perimeter of the soil removal 
excavation from the ground surface to the water table at approximately 4 to 5 feet bgs. Low 
levels of site related contaminants detected in surface water samples confirm that Area 2 
groundwater is discharging to the Cold Spring Brook wetland. Analytical data further 
indicates that Area 2 is not impacting the downstream portion of Cold Spring Brook. 
Distributions of TPHC, arsenic, and other inorganics within the Cold Spring Brook stream 
channel suggest an alternate up gradient source of these analytes. Elevated concentrations of 
TPHC, arsenic, and lead were detected in the area of the brook upstream from Area 2. 

Detected Area 3 contaminants are comprised primarily of toluene, PCB, TCE, naphthalene, 
1,2-dichlorobenzene, 1,4-dichlorobenzene, PCBs, and TPHC. Soil contamination appears 
to have migrated south from the source area by advective groundwater transport and 
sorption. Groundwater contamination has been observed from the source area 175 feet 
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south to the downgradient piezometer 57P-98-03X. Similar to Area 2, reducing conditions 
caused by the degradation of petroleum contaminants at Area 3 have resulted in elevated 
levels of naturally occurring arsenic in groundwater. A source area soil removal conducted 
by the Army in 1999 has eliminated the bulk of the soil contamination at Area 3. Residual 
EPH, PCB, and pesticides contamination remain in soils near the southern end of the 
excavation. Surface water and sediment sampling show low levels of contaminants present 
near the southern end of the removal excavation but not further into the wetland. 

Human Health Risk 

Possible health risks were evaluated for the current land uses, anticipated future land 
uses, and unrestricted future land uses at AOC 57. Although the site is presently not used 
for any specific purposes, and is not located near any properties with active land uses, 
exposures and risks for current site use were evaluated for a site maintenance worker 
(possible exposure to surface soil), and a trespasser ages 6 through 16 (possible exposure 
to surface soil, surface water, and sediment). The possible health risks associated with 
the anticipated future site use were evaluated assuming that the upland portion of the site 
will be redeveloped for commercial/industrial use, and included evaluation of a 
commercial industrial worker (possible exposure to surface soil and groundwater) and an 
excavation worker (possible exposure to surface soil and subsurface soil). Possible health 
risks for the future use of the wetland areas were evaluated assuming that the areas could 
be used for passive recreational/open space use. Therefore, the possible health risks 
associated with future use of the wetland area of the site were evaluated for a recreational 
child ages 6 through 16 (possible exposure to surface soil, surface water, and sediment) as 
well as a construction worker (possible exposure to surface soil and subsurface soil). In 
addition, to aid in risk management decision-making and to determine if additional 
response actions may be required at AOC 57, future unrestricted land use was evaluated 
by assuming that child and adult residents would live at the site (possible exposures to 
surface soil, subsurface soil, and groundwater). Since groundwater at and beneath AOC 
57 is not used as a source of drinking or industrial water, and is not considered a 
groundwater resource by the State of Massachusetts, evaluation of potable groundwater 
use represents a hypothetical worst-case evaluation of potential exposures and risks. 

The risk assessment evaluated post-removal action conditions for surface soil and 
subsurface soil. Chemicals of potential concern identified in surface soil and subsurface 
soil primarily included arsenic, iron, manganese, PCB, and petroleum compounds such as 
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EPH and VPH hydrocarbon fractions. CPCs identified in groundwater, surface water, 
and sediment were similar to those identified in soil, but also included chlorinated VOCs, 
which were detected at low concentrations. Petroleum compounds and PCBs are 
interpreted to be directly associated with the release of oils and vehicle maintenance 
wastes to soils at the site. Inorganic constituents selected as CPCs are interpreted to be 
indirectly associated with the petroleum release. The natural degradation of petroleum 
contaminants has caused reducing conditions at the aquifer, which in turn results m 
enhanced leaching of naturally-occurring inorganics from source area soils. 

Possible health risks were quantified for carcinogenic and non-carcinogenic effects, for 
both reasonable maximum and central tendency exposure assumptions. Table 9-44 and 
Table I 0-1 present a summary of the risk estimates. Estimated cancer and non-cancer 
risks associated with current land use conditions are within acceptable levels established 
by the USEPA ( defined as a lxl0-4 to 1-10-6 excess risk). Estimated cancer and non
cancer risks associated with future open space use of the wetland areas of the site were 
within acceptable levels established the USEPA. However, estimated non-cancer risk for 
potential effects to the immune system exceed a hazard index (HI) of 1 for a construction 
worker exposure to Area 2 wetland subsurface soil. An HI of 1 is the threshold value 
typically applied by the USEP A to evaluate the significance of non-cancer risk. These 
non-cancer risks were primarily attributable to PCBs detected in soil samples at the toe of 
the Area 2 soil removal excavation. With the exception of potable use of Area 3 
groundwater, estimated cancer and non-cancer risks associated with future 
commerdal/industrial development and use of upland areas of the site were within 
acceptable levels established by the USEP A. The estimated cancer and non-cancer risks 
for commercial/industrial potable use of groundwater at Area 3 exceeds levels considered 
acceptable by the USEPA. Since groundwater at AOC 57 is not considered a potable 
water resource, potable use exposures are unlikely to occur. A more realistic potential 
use of AOC 57 groundwater is for industrial process water. It is unlikely that non-potable 
industrial uses of groundwater would result in an exposure scenario which would result in 
unacceptable levels of risk. 

Estimated cancer and non-cancer risks associated with unrestricted land use exposures to 
soil by a hypothetical child or adult resident at upland portions of Area 2 and Area 3 do 
not exceed levels generally considered acceptable by USEPA. Estimated cancer risks for 
child and adult resident exposures to soil in the wetland portions of Areas 2 and 3 
likewise do not exceed the USEP A risk range. However, non-cancer risks to a child 
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resident potentially exposed to soils at these areas exceed target organ-based HI values of 
1. At the Area 2 wetland soils, the principal risk contributors are arsenic, aroclor-1260, 
chromium, and Cll-C22 aromatic EPH. For Area 3 wetland soils, the principal risk 
contributor is Cl 1-C22 aromatic EPH. 

With the exception of the upland portion of Area 2, estimated cancer and non-cancer risks 
for potable consumption of groundwater at AOC 57 exceed the USEP A Superfund cancer 
risk range and a HI of 1. However, due to the fact that groundwater at AOC 57 is not 
considered a groundwater resource by the State of Massachusetts, and the availability of 
public water supply at Devens, it is unlikely that groundwater beneath AOC 57 will be 
used as a source of potable water in the future. 

The soil removal actions at AOC 57 significantly reduced petroleum contamination in 
soil, thereby mitigating possible exposures to petroleum-related CPCs and mitigation the 
leaching of naturally occurring inorganics. Therefore, the risk estimates presented in this 
risk assessment are worst-case estimates that are unlikely to be exceeded under 
conceivable future land use conditions. 

Ecological Risks 

Potential risks for ecological receptors at AOC 57 were evaluated for CPCs in surface 
soil, surface water, sediment, and groundwater using benchmarks from the literature and 
site-specific data ( e.g., toxicity test results, bioaccumulation study results, and 
measurement of fish and crayfish tissue concentrations). The following exposure 
pathways were evaluated in the BERA: 

• food chain risks to terrestrial and semi-aquatic mammals and birds that 
occur in the upland, forested floodplain, and open stream/marsh areas; 

• direct contact risks to aquatic receptors ( e.g., plants, invertebrates, 
amphibians, and fish) exposed to surface water and sediment; and 

• direct contact risks to terrestrial plants and soil invertebrates exposed to 
surface soil. 

The following summarizes the results of the AOC 57 BERA: 
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• mercury was detected in only one unfiltered surface water sample ( at Area 
2), and not at all in filtered surface water. The detection in the one unfiltered 
sample raises uncertainty about the bioavailability of mercury in Area 2 
surface water. There are also doubts about the origin of mercury in the one 
sediment sample in which it was detected. These factors create significant 
uncertainty regarding the conclusion of the BERA that wading birds may be 
at risk from exposure to mercury from Area 2 surface water or sediment that 
may bioaccumulate in fish tissue; 

• a survey of Area 2 showed no sign of contaminant induced stress to wetland 
or terrestrial vegetation, although the BERA indicated that there may be a 
risk to terrestrial plants from exposure to lead in Area 2 floodplain surface 
soil; 

• analyses of surface water samples indicate that unfiltered concentrations of 
metals are elevated at both Areas 2 and 3; however, these concentrations 
may be related to the high turbidity of the samples, and may not be 
bioavailable to ecological receptors. Therefore, there is uncertainty 
regarding the finding that aquatic organisms may be at risk from iron in 
surface water at 57D-95-05X (located adjacent to Area 2); 

• while potential risks were also identified for benthic macroinvertebrates 
from exposure to metals, pesticides, PCBs, and P AHs in Areas 2 and 3 
sediment based on conservative benchmark comparisons, this conclusion is 
not supported by the apparent lack of adverse effects in bulk sediment 
toxicity studies. Benthic macroinvertebrates may be at risk from copper and 
lead concentrations in sediment at sample location 57D-95-04X 
( concentrations of these analytes may be correlated with observed adverse 
growth responses for C. tent ans in toxicity tests). 
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Based on a comparison of surface water data with upgradient groundwater data, Cold 
Spring Brook surface water in the vicinity of Area 2 may be impacted by groundwater 
discharge. However, there does not appear to be a risk to aquatic receptors from the 
chemicals common to both these media. Groundwater at Area 3 does not appear to be 
impacting downgradient surface water in the floodplain of Cold Spring Brook, based on the 
difference in chemicals detected in these media. 

RECOMMENDATIONS 

Based on the results and interpretations of the RI and the Human Health Risk Assessment, 
HLA recommends that a Feasibility Study be performed to evaluate alternatives to remove 
possible human health risks associated with potential future exposure to wetland soils by an 
excavation worker and hypothetical future residential exposures to soil and groundwater at 
AOC 57 Area 2. 

A feasibility study is also recommended to evaluate alternatives to remove potential human 
health risks associated with potential future potable use of Area 3 groundwater and 
hypothetical future residential exposures to soil and groundwater. 

No further action under CERCLA is recommended for Area 1 because unrestricted future 
land use does not pose any unacceptable risk. 
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SECTIONl 

1.0 INTRODUCTION 

This Remedial Investigation (RI) Report (Data Item A009) for Area of Contamination 
(AOC) 57 was prepared by Harding Lawson Associates (HLA) as a component of Task 
Order 001 of Contract DACA31-94-D-0061 with the U.S. Army Corps of Engineers 
(USACE). This report details the results of the RI program at AOC 57, which was 
completed in accordance with relevant USACE, U.S. Army Environmental Center 
(USAEC), and U.S. Environmental Protection Agency (USEPA) guidance. 

Fort Devens was identified for cessation of operations and closure under Public Law 101-
510, the Defense Base Realignment and Closure Act of 1990, and was officially closed in 
September 1996. Portions of the property formerly occupied by Fort Devens were retained 
by the Army for reserve forces training and renamed the Devens Reserve Forces Training 
Area (RFTA). Areas not retained as part of the Devens RFTA were, or are in the process of 
being, transferred to new owners for reuse and redevelopment. AOC 57 is located in an 
area planned for transfer to the Massachusetts Government Land Bank for industrial/trade 
related development and recreation/open space. 

1.1 PURPOSE AND SCOPE 

The scope of work for the RI at AOC 57 was specified by the Army based on contaminants 
previously detected in groundwater and subsurface soil at AOC 57. 

SITE CONDITIONS 

AOC 57 consists of three subsites, Areas 1, 2, and 3, located to the southeast of Barnum 
Road on what was formerly the Main Post (Figure ES-1 ). A storm water drain that collects 
rainfall from the paved areas around Building 3713 has been designated as Area 1. Area 1 
was investigated and addressed as part of the Area Requiring Environmental Evaluation 
(AREE) 70 (ADL, 1995), the Lower Cold Spring Brook Site Investigation (SI) (ABB-ES, 
1995), the Lower Cold Spring Brook SI (ABB-ES, 1995c), and the Study Area (SA) 57, 
Area 1 Contaminated Soil Removal (Weston, 1998). Area 2 previously consisted of an 
eroded drainage ditch created by periodic precipitation runoff from a vehicle storage yard; 
however, following a 1994 removal action the area was regraded and a stone drainage swale 
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installed which discharges into Cold Spring Brook. During the removal action it was 
discovered that the soil and groundwater contamination were more widespread than 
expected. The soil removal was stopped and AOC 57 Area 2 was administratively 
transferred to the RI/FS process. Area 3 is located approximately 600 feet to the northeast 
of Area 2, south of former vehicle maintenance motor pools and north of the Cold Spring 
Brook floodplain. The site is characterized by a historic garage and vehicle waste disposal 
area. The focus of the RI was on Areas 2 and 3. 

RI field work at AOC 57 proceeded in three phases, the initial RI field work in the Fall of 
1995, the Modification field work in the Fall of 1996, and the Supplemental Investigation in 
the Spring of 1998. 

The Fall 1995 field work focused primarily on Area 2; however, based upon historical 
photos which suggested soil staining, several test pits, Terraprobe points, and a monitoring 
well were installed in an area approximately 600 feet to nmiheast of Area 2. This location 
would be designated Area 3 and become the focus of the 1996 RI field investigation. 

The following activities were included in the 1995 and 1996 field investigations: 

• Background research of historical records, personnel interviews, areal 
photographic interpretation, and literature search was completed. 

• A geophysical survey was completed at Areas 2 and 3 of the AOC to 
determine if any additional site-related contaminant source areas were 
present. 

• Soil sampling with field analysis from test pits, soil borings, and 
Terraprobes™ were completed to define th,e horizontal and vertical 
distribution of soil contamination; 

• Soil boring and test pit subsurface soil sampling for off-site laboratory 
analysis to confirm and supplement the field analysis; 

• Installation of groundwater monitoring wells, piezometers, and the sampling 
of groundwater for off-site laboratory analyses; 
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• Surface water and sediment sampling for off-site laboratory analysis as well 
as biological and whole sediment sampling and analysis; 

• Ecological survey and wetlands investigation; 

• Aquifer testing; 

• Vertical and horizontal location surveys. 

The 1998 Supplemental RI field investigation was performed following the issuance of the 
AOC 57 Draft RI Report. The purpose of the 1998 investigation was to delineate the 
downgradient extent of contamination at Areas 2 and 3. Field activities consisted of: 

• Collection and analyses of surface soils; 

• Surface water and sediment sampling for off-site laboratory analysis; 

• Installation and sampling of groundwater monitoring points. 

As a result of the data obtained from the RI investigation, a contaminated soil removal was 
performed at AOC 57 Area 3. The removal action, focused on polychlorinated biphenyls 
(PCBs) and extractable petroleum hydrocarbons (EPH) in soil, was performed in three 
phases between March and June of 1999. A total of 1,860 cubic yards of soil were removed 
from Area 3. Confirmatory soil samples were collected from the excavation floor and walls 
to help direct the excavation. 

1.2 REPORT ORGANIZATION 

Preparation of this RI Report consisted of characterizing the geologic and hydrogeologic 
conditions and assessing the distribution, migration, potential receptors, and potential 
effects of identified chemicals on human and ecological receptors. The content and 
presentation of this report relies heavily upon fignres and tables which present the data in 
the context of exploration locations on site maps. The text within the report supports the 
fignres and tables, and provides detail, interpretation, and analysis that cannot be presented 
in fignres and tables. 
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After acqumng and evaluating the field and off-site laboratory data and identifying 
chemical-specific Applicable or Relevant and Appropriate Requirements (ARARs), HLA 
prepared this RI Report for AOC 57 in accordance with USEP A and Army guidance. The 
report describes the field methods employed, and presents, summarizes, and evaluates the 
relevant background information, field and laboratory data, results and conclusions from 
previous investigations, and assesses the potential human health and ecological risks. 

Section 2.0 of this report describes the history and physical setting of the Devens area. 
Section 3 .0 summarizes the RI analytical program, including the field procedures, off-site 
analytical procedures, QA and QC, and data management. Section 4.0 presents potential 
ARARs and background concentrations of inorganic analytes in soil and groundwater. 
Section 5.0 of this report summarizes the AOC 57 background and physical conditions, 
previous investigations, technical objectives of the RI, and RI sampling and investigatory 
techniques. Section 6.0 presents the interpretation of geologic and hydrogeologic conditions 
at AOC 57. Section 7.0 presents the results of previous investigations and the nature and 
distribution of site contaminants detected during the RI field investigations and 1999 Area 3 
removal action. Section 8.0 outlines the fate and transport of the detected site contaminants. 
Section 9.0 presents the human health and ecological baseline risk assessment. Section 10.0 
presents the conclusions and recommendations for AOC 57 Areas 1, 2, and 3. Figures and 
tables associated with each section are presented at the end of each section. 

This RI Report will be presented as a Draft Final version, and after regulatory review, a 
Final version. 

1.3 PROJECT OBJECTIVES 

The objective of the project at AOC 57 was to perform an RI in accordance with relevant 
MADEP and USEP A guidance and in compliance with Army-approved field methods and 
procedures. The purpose of the RI conducted at AOC 57 was to further define the site 
contaminants detected in the soil and groundwater during previous site activities conducted 
at this AOC, and to determine whether remediation of the site contaminants is warranted. 
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1.4 PROJECT APPROACH 

To meet the project objectives, a significant amount of effort was focused on the production 
of several Rl planning documents. The planning documents were developed in compliance 
with the appropriate regulatory guidance for remedial investigations, regulatory and 
USAEC comments, and results of previous investigations. 

The project plans were designed to answer data gaps identified from the previous 
investigations and gather additional data on the physical conditions of the AOC, the nature 
and distribution of site-related contaminants, and assess the risks to human and ecological 
receptors. 

1.4.1 Project Operations Plan 

The principal planning document was the HLA Fort Deven's Project Operations Plan (POP) 
(ABB-ES, 1995b ), which provides detailed descriptions and discussions of the elements 
essential to conducting field investigation activities. The POP was revised before the 1995 
Rl field investigation to include new sampling techniques. The purpose of this plan was to 
define responsibilities and authorities for data quality, and to define requirements such that 
the field investigation activities undertaken by HLA at Devens would be planned and 
executed in a manner consistent with USAEC quality assurance (QA) program objectives. 
The POP includes the specified elements of a Sampling and Analysis Plan (SAP) and 
Health and Safety Plan (HASP). The SAP includes the essential elements of the Quality 
Assurance Project Plan (QAPP) and the Field Sampling Plan. USEPA has prepared 
guidance on the preparation of a POP in "Guidance for Preparation of Combined 
Work/Quality Assurance Project Plans for Environmental Monitoring"; (USEPA, 1984). 
The guidance was designed to eliminate the necessity for preparation of multiple, redundant 
documents. 

The requirements of the POP were applied to HLA and subcontractor activities related to 
the collection of environmental data at Devens. The POP adheres to the requirements and 
guidelines contained in the "USAEC QA Program, January 1990" for collection and 
analysis of samples and the USAEC "Geotechnical Requirements for Drilling, Monitoring 
Wells, Data Acquisition, and Reports, March 1987" for the installation of borings and 
monitoring wells, and for land survey location. In addition, the POP meets guidelines of 
USAEC chain-of-custody (COC) procedures. 
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The HLA Devens POP provides guidance and specifications to ensure that samples are 
obtained under controlled conditions using appropriate, documented procedures; and that 
samples are identified uniquely and controlled through sample tracking systems and COC 
protocols. The POP also includes specifications to ensure that field determinations and 
laboratory analytical results are of !mown quality and are valid, consistent, and compatible 
with the USAEC chemical data base through the use of certified methods, preventive 
maintenance, calibration, and analytical protocols, quality control (QC) measurements, 
review, correction of out-of-control situations, and audits. The POP also specifies the 
methods and procedures to be used to ensure that calculations and evaluations are accurate, 
appropriate, and consistent throughout the projects; generated data are validated and their 
use in calculations is documented; and records are retained as documentary evidence of the 
quality of samples, applied processes,· equipment, and results. 

The HASP was prepared as an integral element of the POP in accordance with the same 
schedule and review requirements (ABB-ES, 1995b, Appendix A). The HASP complies 
with USAEC's EM 385-1-1, AMC-R-385-100, and Devens safety requirements, as well as 
Occupational Safety and Health Administration (OSHA) Regulations 29 CFR 1910.120. 
The HASP development was based on appropriate information contained in previous 
investigation documents from Devens. The HASP portion of the POP ensures that health 
and safety procedures are maintained by requiring inclusion of the health and safety staff 
function in the project organization. 

1.4.2 Task Order Work Plans 

The background, rationale, and specific scope for the RI are set forth in a second companion 
planning document, the Task Order Work Plan. The Revised Final Task Order Work Plan 
(ABB-ES, 1996a), Final Task Order Work Plan Addendum (ABB-ES, 1996b), and the 
Draft Supplemental Work Plan (HLA, 1998) for AOC 57 were prepared under Contract 
DAC31-94-D-0061 Task Order No. 001 and Modifications 001 and 004. The Work Plans 
were developed to comply with the Massachusetts Contingency Plan (MCP) (310 Code of 
Massachusetts Regulations [CMR] 40.000); the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments 
and Reauthorization Act (SARA) of 1986; the corrective action provisions of the Hazardous 
and Solid Waste Amendments; and the Toxic Substances Control Act. Work conducted 
under the Work Plans was performed in accordance with the provisions of the FFA 
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(USEPA and U.S. Anny, 1991) and USAEC guidelines. 

The background information provided in the Revised Final Task Order Work Plan, the 
Work Plan Addendum, and the Draft Supplemental Work Plan for AOC 57 was based 
largely on information in the Master Environmental Plan (MEP) (Biang et. al, 1992), review 
of installation documents, observations made during site visits conducted by HLA, 
interviews with installation personnel, and previous investigations. Summaries of each of 
these activities and discussions of specific field activities to be conducted under Task 
Order 001 and Modification 001 were included in the Revised Final Task Order Work Plan, 
the Work Plan Addendum, and the Draft Supplemental Work Plan. The discussions 
focused specifically on the objectives and scope of proposed R1 activities. 
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2.0 INSTALLATION DESCRIPTION 

Devens is located in the towns of Ayer and Shirley (Middlesex County) and Harvard and 
Lancaster (Worcester County), approximately 35 miles northwest of Boston, Massachusetts. 
It lies within the Ayer, Shirley, and Clinton map quadrangles (7½-minute series). The 
property occupies approximately 9,260 acres and was previously divided into the North 
Post, the Main Post, and the South Post (Figure 2-1). 

Fort Devens was identified for cessation of operations and closure under Public Law 101-
510, the Defense Base Realignment and Closure Act of 1990, and was officially closed in 
September 1996. Portions of the property formerly occupied by Fort Devens were retained 
by the Army for reserve forces training and renamed the Devens Reserve Forces Training 
Area (RFTA). Areas not retained as part of the Devens RFTA were, or are in the process of 
being, transferred to new owners for reuse and redevelopment. AOC 57 is located in an 
area plauned for transfer to the Massachusetts Government Land Bank for industrial/trade 
related development and recreation/open space. 

Over 6,000 acres at Fort Devens were used for training and military maneuvers, and over 
3,000 acres were developed for housing, buildings, and other facilities; the installation has 
been reported as the largest undeveloped land holding under a single owner in north-central 
Massachusetts (United·States Fish and Wildlife Service [USFWS], 1992). 

The former South Post is located south of Massachusetts Route 2 and is largely 
undeveloped. The former Main Post and North Post primarily contain developed lands, 
including recreational areas, training areas, and an airfield. AOC 57 is located on the 
former Main Post (Figure 2-2). 

The following subsections describe the history and physical setting of Devens. 

2.1 HISTORY 

Camp Devens was created as a temporary cantonment in 1917 for training soldiers from the 
New England area. It was named after Charles Devens -- a Massachusetts Brevet Major 
General in the Union Army during the Civil War who later became Attorney General under 
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President Rutherford Hayes. Camp Devens served as a reception center for selectees, as a 
training facility, and, at the end of World War I, as a demobilization center (Marcoa 
Publishing Inc., 1990). At Camp Devens the 1918 outbreak of Spanish influenza infected 
14,000 people, killed 800, and caused the installation to be quarantined (McMaster et al., 
1982). Peak military strength during World War I was 38,000. After World War II, Camp 
Devens became an installation of the U.S. Army Field Forces, CONARC in 1962, and the 
U.S. Army Forces Command in 1973 (Biang et al., 1992). 

In 1921, Camp Devens was placed in caretaker status. During summers from 1922 to 1931, 
it was used as a training camp for National Guard troops, Reserve units, Reserve Officer 
Training Corps cadets, and the Civilian Military Training Corps. In 1929, Dr. Robert 
Goddard used Fort Devens to test his early liquid-fuel rockets, and there is a monument to 
him on Sheridan Road near Jackson Gate (Fort Devens Dispatch, 1992). 

In 1931, troops were again garrisoned at Camp Devens. It was declared a permanent 
installation, and in 1932 was formally dedicated as Fort Devens. During the 1930s, there 
was a limited building program, and beautification projects were conducted by the Works 
Progress Administration (WP A) and Civilian Conservation Corps. 

In 1940, Fort Devens became a reception center for New England draftees. It expanded to 
more than 10,000 acres. Approximately 1,200 wooden buildings were constructed, and two 
1,200-bed hospitals were built. In 1941, the Army Airfield was constructed by the WPA in 
a period of 113 days (Fort Devens Dispatch, 1992). In 1942, the Whittemore Service 
Command Base Shop for motor vehicle repair (Building 3713) was built, and at the time it 
was known as the largest garage in the world (U.S. Army, 1979). The installation's current 
wastewater treatment plant was also constructed in 1942 (Biang et al., 1992). 

During World War II, more than 614,000 inductees were processed. Fort Devens' 
population reached a peak of 65,000. Three Army divisions and the Fourth Women's Army 
Corps trained at Fort Devens, and it was the location of the Army's Chaplain School, the 
Cook & Baker School, and a basic training center for Army nurses. A prisoner of war camp 
for 5,000 German and Italian soldiers was operated from 1944 to 1946. At the end of the 
war, Fort Devens again became a demobilization center, and in 1946 it reverted to caretaker 
status. 
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Fort Devens was reactivated in July 1948 and again became a reception center during the 
Korean Conflict. Fort Devens served as an active anny facility from that time until the 
Spring of 1996 when the Fort was officially closed. 

2.2 PHYSICAL SETTING 

The climate, vegetation, ecology, physiography, soils, surficial and bedrock geology, and 
regional hydrogeology of Devens are described in the subsections that follow. 

2.2.1 Climate 

The climate of Devens is typical of the northeastern United States, with long cold winters 
and short hot summers. Climatological data were reported for Devens by U.S. Department 
of the Anny (1979), based in part on a 16-year record from Moore Anny Airfield (MAAF). 

The mean daily minimum temperature in the coldest months (January and February) is 
17 degrees Fahrenheit (°F), and the mean daily maximum temperature in the hottest month 
(July) is 83°F. The average annual temperature is 58°F. There are normally 12 days per 
year when the temperature reaches or exceeds 90°F and 134 days when it falls to or below 
freezing. 

The average annual rainfall is 39 inches. Mean monthly precipitation varies from a low of 
2.3 inches (in June) to a high of 5.5 inches (in September). The average annual snowfall is 
65 inches, and snowfall has been recorded in the months of September through May (falling 
most heavily from December through March). 

Wind speed averages 5 miles per hour (mph), ranging from the highest monthly average of 
7 mph (March-April) to the lowest monthly average of 4 mph (September). 

Average daytime relative humidities range from 71 percent (January) to 91 percent 
(August), and average nighttime relative humidities range from 46 percent (April) to 
60 percent (January). 

Harding Lawson Associates 

G'\Projects\USAEC\PROJECTS\57RITEXT\final\57finaltext.doc 
June6,2000 

2-3 

45001 



SECTION2 

2.2.2 Vegetation 

The former Main and North Posts at Devens are primarily characterized by urban and 
developed cover types. Approximately 56 percent of these areas are covered by developed 
lands. Early successional forest cover types (primarily black cherry-aspen hardwoods) 
cover approximately 2 percent of the area, mixed oak-red maple hardwoods approximately 
20 percent, and white pine-hardwood mixes approximately 11 percent. The rest of the 
former North and Main Posts are characterized by various coniferous species, shrub habitat, 
and herbaceous cover types. 

Much of the former South Post is undeveloped forested land. The area includes 
approximately 8 percent early successional forest (black cherry, red birch, grey birch, 
quaking aspen, red maple); 26 percent mixed oak hardwoods; and 9 percent coniferous 
forest (white pine, pitch pine, red pine). Four percent of the area comprises a mixed shrub 
community. The 200-acre Turner Drop Zone is maintained as a grassland that represents a 
"prairie" habitat. Vegetative cover in the large "impact area" of the central South Post has 
not been mapped in detail. It is dominated by fire-tolerant species such as pitch pine and 
scrub oak. 

Extensive sandy glaciofluvial soils are found in the Nashua River Valley, particularly in the 
former South and North Post areas of Devens. Extensive accumulations of these soils are 
unusual in Massachusetts outside of Cape Cod and adjacent areas of southeastern 
Massachusetts, and they account for some of the floral and fauna! diversity at the 
installation. 

2.2.3 Ecology 

Devens encompasses numerous terrestrial, wetland, and aquatic habitats in various 
successional stages. Floral and fauna! diversity is strengthened by the installation's close 
proximity to the Nashua River; the amount, distribution, and nature of wetlands; and the 
undeveloped state and size of the South Post (USFWS, 1992). Much of Devens was 
formerly agricultural land and included pastures, woodlots, orchards, and cropped fields. 
Existing habitat types reflect this agrarian history, ranging from abandoned agricultural land 
to secondary growth forested regions. Devens is generally reverting back to a forested state. 
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There are 1,313 acres of wetlands at Devens. The wetlands are primarily palustrine, 
although riverine and lacustrine types are also found. Forested palustrine floodplain 
wetlands associated with the Nashua River and its tributary Nonacoicus Brook are located 
on Devens' Main and North Posts. These include 191 acres of flooded areas, emergent 
marsh, and shrub wetlands. Also present are 245 acres of isolated regions of palustrine 
wetlands and lacustrine systems. On the South Post, there are 877 acres of wetlands, 
consisting of deciduous forested wetlands, deciduous shrub swamps, emergent marsh, open 
lacustrine waters in ponds, and open riverine waters. 

Approximately half of Devens' land area abuts the northern boundary of the Oxbow 
National Wildlife Refuge (NWR), a federal resource administered as part of the Great 
Meadows NWR (USFWS, 1992). 

Devens supp01is an abundance and diversity of wildlife. Identified taxa include 771 
vascular plant species, 538 species of butterflies and moths, eight tiger beetle species, 30 
vernal pool invertebrates, 15 amphibian species ( six salamanders, two toads, seven frogs), 
19 reptile species (seven turtles, 12 snakes), 152 bird species, and 42 mammal species. The 
status of fish populations in Devens aquatic systems has not been fully defined. 

Rare and endangered species at Devens include the federally listed ( endangered) bald eagle 
and peregrine falcon (both occasional transients); the state-listed (endangered) upland 
sandpiper, ovoid spike rush, and Houghton's flatsedge; the state-listed (threatened) 
Blanding's turtle, cattail sedge, pied-billed grebe, and northern harrier; and the state-listed 
( special concern) blue-spotted salamander, grasshopper sparrow, spotted turtle, wood turtle, 
water shrew, blackpoll warbler, American bittern, Cooper's hawk, sharp-shinned hawk, and 
Mystic Valley amphipod. Also state-listed as rare or endangered are three Lepidoptera 
(butterfly and moth) species identified at Devens. 

The Massachusetts Natural Heritage Program has developed Watch Lists of unprotected 
species that are uncommon or rare in Massachusetts. From the Watch Lists, 14 plant 
species, two amphibian species, and 15 bird species have been observed at Devens. 
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2.2.4 Physiography 

Devens is in a transitional area between the coastal lowland and central upland regions of 
Massachusetts. All of the landforms are products of glacial erosion and deposition on a 
crystalline bedrock terrain. Glacial erosion was superimposed on ancient bedrock 
landforms that were developed by the erosional action of preglacial streams. Generally, 
what were bedrock hills and ridges before the onset of Pleistocene glaciation were only 
moderately modified by glacial action, and they remain bedrock hills and ridges today. 
Similarly, preglacial bedrock valleys are still bedrock valleys. In post-glacial time, streams 
have locally modified the surficial glacial landforms but generally have not affected 
bedrock. 

The predominant physiographic (and hydrologic) feature in the Devens area is the Nashua 
River (see Figure 2-1). It forms the eastern installation boundary on the South Post, where 
its valley varies from a relatively narrow channel ( at Still River Gate), to an extensive 
floodplain with a meandering river course and numerous cutoff meanders (at Oxbow 
National Wildlife Sanctuary). The Nashua River forms the western boundary of much of 
the Main Post, and there its valley is deep and comparatively steep-sided with extensive 
bedrock outcroppings on the eastern bank. The river flows through the North Post in a 
well-defined channel within a broad forested floodplain. 

Terrain at Devens falls generally into three types. The least common is bedrock terrain, 
where rocks that have been resistant to both glacial and fluvial erosion remain as 
topographic highs, sometimes thinly veneered by glacial deposits. Shepley's Hill on the 
former Main Post is the most prominent example. 

A similar but more common terrain at Devens consists of materials (tills) deposited directly 
by glaciers as they advanced through the area or as the ice masses wasted (melted). These 
landforms often conform to the shape of the underlying bedrock surface. They range from 
areas of comparatively low topographic relief (such as near Lake George Street on the 
former Main Post) to elongated hills (drumlins) whose orientations reflect the direction of 
glacier movement ( such as Whittemore Hill on the former South Post). 

The third type of terrain was formed by sediment accumulations in glacial-meltwater 
streams and lakes (glaciofluvial and glaciolacustrine deposits). This is the most common 
terrain at Devens. Its form bears little or no relationship to the shape of the underlying 
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bedrock surface. Landforms include extensive flat uplands such as the hills on which the air 
field and the wastewater infiltration beds are located on the former North Post. Those are 
large remnants of what was once a continuous surface that was later incised and divided by 
downcutting of the Nashua River. Another prominent glacial meltwater feature is the area 
around Cranberry Pond and H-Range on the former South Post. This is classic kame-and
kettle topography formed by sand and gravel deposition against and over large isolated ice 
blocks, followed by melting of the ice and collapse of the sediments. The consistent 
elevations of the tops of these ice-contact deposits are an indication of the glacial-lake stage 
with which they are associated. Mirror Lake and Little Mirror Lake on the former Main 
Post occupy another conspicuous kettle. 

2.2.5 Soils 

Devens lies within Worcester County and Middlesex County in Massachusetts (see 
Figure 2-1). The soils of Worcester County have been mapped by the Soil Conservation 
Service (SCS) of the U.S. Department of Agriculture (USDA) (SCS, 1985). Mapping of 
the soils of Middlesex County has not been completed. However, an interim report (SCS, 
1991), field sheet #19 (SCS, 1989), and an unpublished general soil map (SCS, undated) are 
available. 

Soil mapping units ("soil series") that occur together in intricate characteristic patterns in 
given geographic areas are grouped into soil "associations." Soils in the Worcester County 
portions of Devens consist generally of three associations. Three associations also have 
been mapped in the Middlesex County portions of Devens. Although the mapped 
associations are not entirely the same on both sides of the county line, the differences reflect 
differences in definition and the interim status of Middlesex County mapping. The general 
distributions of the soil associations are shown in Figure 2-3, and descriptions of the soil 
series in those associations are provided below. 

WORCESTER COUNTY (SCS, 1985) 

Winooski-Limerick-Saco Association: 

Winooski Series. Very deep; moderately well-drained; slopes O to 3 percent; occurs 
on floodplains; forms in silty alluvium. 
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Limerick Series. Very deep; poorly drained; slopes O to 3 percent; occurs on 
floodplains; forms in silty alluvium. 

Saco Series. Very deep; very poorly drained; slopes O to 3 percent; occurs on 
floodplains; derived mainly from schist and gneiss. 

Hinckley-Merrimac-Windsor Association: 

. Hinckley Series. Very deep; excessively drained; slopes O to 35 percent; occurs on 
stream terraces, eskers, kames, and outwash plains. 

Merrimac Series. Very deep; excessively drained; slopes O to 25 percent; occurs on 
stream terraces, eskers, kames, and outwash plains. 

Windsor Series. Very deep; moderately well-drained; slopes O to 3 percent; occurs 
on floodplains. 

Paxton-Woodbridge-Canton Association: 

Paxton Series. Very deep; well-drained; slopes 3 to 35 percent; occurs on glacial till 
uplands; formed in friable till overlying firm till. 

Woodbridge Series. Very deep; moderately well-drained; slopes O to 15 percent; 
occurs on glacial till uplands; formed in firm till. 

Canton Series. Very deep; well-drained; slopes 3 to 35 percent; occurs on glaciated 
uplands; formed in friable till derived mainly from gneiss and schist. 

MIDDLESEX COUNTY (SCS, 1991) 

Hinckley-Freetown-Windsor Association: The soils at AOC 57 are comprised of this soil 
type (See Figure 2-3). (This is a continuation of the Hinckley-Merrimac-Windsor 
Association mapped in Worcester County): 

Hinckley Series. Deep; excessively drained; nearly level to very steep; occurs on 
glacial outwash terraces, kames, and eskers; formed in gravelly and cobbley coarse 
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textured glacial outwash. 

Freetown Series. Deep; very poorly drained; nearly level, organic; occurs m 
depressions and on flat areas of uplands and glacial outwash plains. 

Windsor Series. Deep; excessively drained; nearly level to very steep; occurs on 
glacial outwash plains, terraces, deltas, and escarpments; formed in sandy glacial 
outwash. 

Quonset-Carver Association: 

Quonset Series. Deep; excessively drained; nearly level to very steep; occurs on 
glacial outwash plains, terraces, eskers, and kames; formed in water-sorted sands 
derived principally from dark phyllite, shale, or slate. 

Carver Series. Deep; excessively drained; nearly level to steep; occurs on glacial 
outwash plains, terraces, and deltas; fanned in coarse, sandy, water-sorted material. 

Winooski-Limerick-Saco Association: (This is a continuation of the same association 
mapped along the Nashua River floodplain in Worcester County). 

2.2.6 Surficial Geology 

Devens lies in three topographic quadrangles: Ayer, Clinton, and Shirley. The surficial 
geology of Devens has been mapped only in the Ayer quadrangle (Jahns, 1953) and Clinton 
quadrangle (Koteff, 1966); the Shirley quadrangle is unmapped. 

Unconsolidated surficial deposits of glacial and post glacial origin comprise nearly all of the 
exposed geologic materials at Devens. The glacial units consist of till, deltaic deposits of 
glacial Lake Nashua, and deposits of glacial meltwater streams. 

The surficial geology at AOC 57 can be placed in the following geologic setting. The till 
ranges from unstratified gravel to silt, and it is characteristically bouldery. Jahns (1953) and 
Koteff (1966) recognize a deeper unit of dense, subglacial till, and an upper, looser material 
that is probably a slightly younger till of englacial or superglacial origin. Till is exposed in 
ground-moraine areas of the former Main Post (such as in the area of Lake George Street) 
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and on the former South Post at and south of Whittemore Hill. It also underlies some of the 
water-laid deposits (Jahns, 1953). Till averages approximately 10 feet in thiclmess but 
reaches 60 feet in drumlin areas (Koteff, 1966). 

Most of the surficial glacial units in the Nashua Valley are associated with deposition in 
glacial Lake Nashua, which formed against the terminus of the Wisconsinian ice sheet as it 
retreated northward along the valley. Successively lower outlets were uncovered by the 
retreating glacier, and the lake level was correspondingly lowered. Koteff (1966) and Jahns 
(1953) recognize six lake levels (stages) in the Devens area, distinguished generally by the 
elevations and distribution of their associated deposits. The stages are, in order of 
development: Clinton Stage; Pin Hill Stage; Old Mill Stage; Harvard Stage; Ayer Stage; 
and Groton Stage. 

The glacial lake deposits consist chiefly of sand and gravelly sand. Coarser materials are 
found in topset beds of deltas built out into the lakes and in glacial stream beds graded to 
the lakes. Delta forest beds are typically composed of medium to fine sand, silt, and clay. 
Lake-bottom deposits, which consist of fine sand, silt, and clay, are mostly covered by delta 
deposits and are seldom observed in glacial Lake Nashua deposits. One of the few !mown 
exposures of glacial lake-bottom sediments in the· region is on the former South Post near 
A- and C-Ranges. There, a section of more than 14 feet of laminated clay was mined for 
brick-making in the early part of this century (Alden, 1925, pp. 70-71). The general 
physical characteristics of glacial lake deposits are the same regardless of the particular lake 
stage in which the deposits accumulated (Koteff, 1966; Jahns, 1953). Although 
glaciofluvial and glaciolacustrine sediments are typically well stratified, c01Telations 
between borings are difficult because of laterally abrupt changes characteristic of these 
generally high-energy depositional environments. 

Postglacial deposits consist mostly of river-terrace sands and gravels; fine alluvial sands and 
silts beneath modem floodplains; and muck, peat, silt, and sand in swampy areas. 

Jahns (1953) also observed a widespread veneer of windblown sand and ventifacts above 
the glacial materials ( and probably derived from them in the brief interval between lake 
drainage and the establishment of vegetative cover). 
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2.2.7 Bedrock Geology 

Devens is underlain by low-grade metasedimentary rocks, gneisses, and granites. The rocks 
range in age from Late Ordovician to Early Devonian (approximately 450 million to 370 
million years old). The installation is situated approximately 2 miles west of the Clinton
Newbury-Bloody Bluff fault zone, that developed when the ancestral European continental 
plate collided with and underthrust the ancestral North American plate. The continents 
reseparated in the Mesozoic to form the modem Atlantic Ocean. Devens is located on the 
very eastern edge of the ancestral North American continental plate. A piece of the 
ancestral European continent ( areas now east of the Bloody Bluff fault) broke off and 
remained attached to North America. 

Preliminary bedrock maps (at scale 2,000 feet/inch) are available for the Clinton quadrangle 
(Peck, 1975 and 1976) and Shirley quadrangle (Russell and Allmendinger, 1975; Robinson, 
1978). Bedrock information for the Ayer quadrangle is from the Massachusetts state 
bedrock map (at a regional scale of 4 miles/inch) (Zen, 1983) and in associated references 
(Robinson and Goldsmith, 1991; Wones and Goldsmith, 1991). Among these sources, 
there is some disagreement about unit names and stratigraphic sequence; however, there is 
general agreement about the distribution ofrock types. 

In contrast to the high metamorphic grade and highly sheared rocks of the Clinton-Newbury 
zone, the rocks in the Devens area are low grade metarnorphics (generally below the biotite 
isograd) and typically exhibit less brittle deformation. Major faults have been mapped, 
however, including the Wekepeke Fault exposed west of Devens (in an outcrop 0.25 mile 
west of the old Howard Johnson rest stop on Route 2). 

Figure 2-4 is a generalized summary of the bedrock geology of Devens. It is compiled from 
Peck (1975), Robinson (1978), Russell and Allmendinger (1975), and Zen (1983), and it 
adopts the nomenclature of Zen (1983). Because of limited bedrock exposures, the 
locations of mapped contacts are considered approximate, and the mapped faults are 
inferred. Rock units strike generally northward to northeastward but vary locally. The 
bedrock units underlying Devens are as follows: 

DSw WORCESTER FORMATION (Lower Devonian and Silurian) Carbonaceous 
slate and phyllite, with minor metagraywacke to the west (Zen, 1983; Peck, 1975). 
Bedding is typically obscure due to a lack of compositional differences. It is 
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relatively resistant to erosion and forms locally prominent outcrops. The abandoned 
Shaker slate quarry on the South Post is in rocks of the Worcester Formation. The 
unit corresponds to the "DSgs" and "DSs" units of Peck (1975) and the "e3" unit of 
Russell and Allmendinger (1975). 

So OAKDALE FORMATION (Silurian) Metasiltstone and phyllite. It is fine
grained and consists of quartz and minor feldspar and ankerite, and it is commonly 
deformed by kink banding (Zen, 1983; Peck, 1975; Russell and Allmendinger, 
1975). In outcrop it has alternating layers of brown siltstone and greenish phyllite. 
The Oakdale Formation crops out most visibly on Route 2 just east of the Jackson 
Gate exit. It corresponds to the "DSsp" unit of Peck (1975), the "e2" unit of Russell 
and Allmendinger (1975), and "ms" unit of Robinson (1978). 

Sb BERWICK FORMATION (Silurian) Thin- to thick-bedded metamorphosed 
calcareous metasiltstone, biotitic metasiltstone, and fine-grained metasandstone, 
interbedded with quartz-muscovite-garnet schist and feldspathic quartzite (Zen, 
1983; Robinson and Goldsmith, 1991). In areas northwest of Devens, cataclastic 
zones have been observed (Robinson, 1978). The bedrock below AOC 57 belongs 
to this formation. 

Dcgr CHELMSFORD GRANITE (Lower Devonian) Light-colored and gneissic, even 
and medium-grained, quartz-microcline-plagioclase-muscovite-biotite, pervasive 
ductile deformation visible in elongate quartz grains aligned parallel to mica. It 
intrudes the Berwick Formation and Ayer granite (Wones and Goldsmith, 1991). 

AYER GRANITE 

Sacgr Clinton facies (Lower Silurian) Coarse-grained, porphyritic, foliated biotite 
granite with a nonporphyritic border phase; it intrudes the Oakdale and 
Be1wick Formations and possibly the Devens-Long Pond Facies (Zen, 1983; 
Wones and Goldsmith, 1991). 

SOad Devens-Long Pond facies (Upper Ordovician and Lower Silurian) 
Gneissic, equigranular to porphyoblastic biotite granite and granodiorite. Its 
contact relationship with the Clinton facies is unknown (W ones and 
Goldsmith, 1991). Observations of mapped exposures of this unit at Devens 
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indicate that it may not be intrusive. 

Bedrock is typically unweathered to only slightly weathered at Devens. Glaciers stripped 
away virtually all of the preglacially weathered materials, and there has been insufficient 
time for chemical weathering of rocks in the comparatively brief geologic interval since 
glacial retreat. 

2.2.8 Regional Hydrogeology 

Devens is in the Nashua River drainage basin, and the Nashua River is the eventual 
discharge locus for all surface water and groundwater flow at the installation. 

The water of the Nashua River has been assigned to Class B under Commonwealth of 
Massachusetts regulations. Class B surface water is "designated for the uses of protection 
and propagation of fish, other aquatic life and wildlife, and for primary and secondary 
contact recreation" (314 CMR4.03). 

The principal tributaries of the north-flowing Nashua River at Devens are Nonacoicus 
Brook and Walker Brook on the former North Post; Cold Spring Brook (which is a tributary 
ofNonacoicus Brook) on the former Main Post; and Spectacle Brook and Ponakin Brook 
(tributaries of the North Nashua River), Slate Rock Brook, and New Cranberry Pond Brook 
on the former South Post. Cold Spring Brook is located at the southern boundary of 
AOC 57 (see Figure 2-5). 

There are two ponds on Devens' South Post that are called Cranberry Pond. The isolated 
kettle pond located east of H-Range is referred to as Cranberry Pond, and the pond 
impounded in the 1970s 0.5-mile west of the Still River gate is referred to as New 
Cranberry Pond. 

Glacial meltwater deposits constitute the primary aquifer at Devens. In aquifer tests 
performed as part of previous investigations, measured hydraulic conductivities in 
meltwater deposits were comparatively high - typically 10-3 to 10-2 centimeters per second 
(cm/sec). In till and in clayey lake-bottom sediments, measured hydraulic conductivities 
were lower and ranged generally from 10-6 to 104 cm/sec. Groundwater also occurs in the 
underlying bedrock; however, flow is limited because the rocks have no primary porosity 
and water moves only in fractures and dissolution voids. 
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Groundwater in the surficial aquifer at Devens has been assigned to Class I under 
Commonwealth of Massachusetts regulations. Class I consists of groundwaters that are 
"found in the saturated zone of unconsolidated deposits or consolidated rock and bedrock 
and are designated as a source of potable water supply" (314 CMR 6.03). 

The transmissivity of an aquifer is the product of its hydraulic conductivity and saturated 
thickness, and as such it is a good measure of groundwater availability. Figure 2-5 shows 
aquifer transmissivities at Devens, based on the regional work of Brackley and Hansen 
(1977). Transmissivities in the meltwater deposits range from 10 square feet per day 
(ft2/day) to more than 4,000 ft2/day. Aquifer transmissivities between 10 and 1,350 ft2/day 
correspond to potential well yields generally between 10 and 100 gallons per minute (gpm); 
transmissivities from 1,350 to 4,000 ft2/day typically yield from 100 to 300 gpm; and where 
transmissivities exceed 4,000 ft2/day, well yields greater than 300 gpm can be expected. 
(Most domestic wells in the area are drilled 100 to 200 feet into bedrock and yield less than 
10 gpm. Higher yields are associated with deeper bedrock wells.) 

In Figure 2-5, the zones of highest transmissivity are found in areas of thick glacial 
meltwater deposits on the former North and Main Posts, and these encompass the 
Sheboken, Patton, and McPherson production wells and the largely inactive Grove Pond 
well-field. AOC 57 is located between Patton production well and the Grove Pond wells. 
Groundwater from AOC 57 does not appear to flow toward either well as it discharged to 
Cold Spring Brook (see Figure 2-5). The zones of!owest transmissivity are associated with 
exposed till and bedrock and are located on the former Main Post surrounding Shepley's 
Hill and between Jackson Gate and the parade ground, and on the former South Post at 
Whittemore Hill and isolated areas to the north and west. 

A regional study of water resources in the Nashua River basin was reported by Brackley and 
Hansen (1977). A digital model of groundwater flow at Devens is available in a report by 
Engineering Technologies Associates, Inc. (ETA) (1995). 

According to ETA (1995), in the absence of pumping or other disturbances, groundwater 
recharge occurs in upland areas ( e.g., the high ground on the Main Post between 
Queenstown, Givry, and Lake George Streets, and on the South Post the area around 
Whittemore Hill). The groundwater flows generally from the topographic highs to 
topographic lows. It discharges in wetlands, ponds, streams, and directly into the Nashua 
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River. Groundwater discharge maintains the dry-weather flow of the rivers and streams. 
Figures 2-6 and 2-7, respectively, present ET A's regional overburden and bedrock 
groundwater flow maps (ETA, 1995). 
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3.0 ANALYTICALPROGRAM 

Based on data obtained from previous investigations summarized in the Final Task Order 
Work Plan for AOC 57, 63AX, and 69W (ABB-ES, 1996), an analytical program for the RI 
was established to identify contaminants that were potentially present at AOC 57 due to 
historical activities. Fuel hydrocarbons and chlorinated solvent contaminants were 
discovered in past investigations at AOC 57. The purpose of the following subsection is to 
outline only those analytical procedures used during the RI program. Analytical results 
generated during previous activities including Site Investigations, AREE 70, and Soil 
Removal Action will be included in the RI; however, the analytical programs are not 
described in this document. Previously published documents containing information on 
analytical programs from historical activities are referenced in Section 7.0. 

The AOC 57 RI analytical program included field analysis as well as off-site laboratory 
analyses for a predetermined set of organic and inorganic analytes. The specific analyses 
implemented for these investigations are outlined in Subsection 3 .1 for the on-site methods 
and Subsection 3.2 for the off-site analytical program. Samples were collected during RI 
field investigations completed in 1995 and 1996, the 1998 Supplemental field investigation, 
and Area 3 source area soil removal completed in 1999. The following subsections describe 
the field and off-site analytical programs implemented for the RI completed by HLA at 
AOC 57 Areas 2 and 3. 

3.1 FIELD ANALYTICAL METHODS 

Samples were analyzed in the field during the RI investigation to provide real-time chemical 
data. Soil and groundwater samples were analyzed for selected volatile organic compounds 
(VOCs) and total petroleum hydrocarbons (TPHC). Data were primarily used to evaluate 
the distribution of benzene, toluene, ethylbenzene, and xylene (BTEX), chlorinated 
solvents, and TPHC contamination in groundwater and soil at AOC 57. A discussion of 
field analytical procedures, data quality objectives, field documentation procedures, and 
quality control steps are outlined in Subsection 4.6 of the POP (ABB-ES, 1995b). Target 
compounds and detection limits for on-site field analysis compounds are outlined in 
Table 3-1. 
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TPHe analyses using a Miran Fixed Filter Infrared Spectrophotometer (IR) was the primary 
field method for evaluating semivolatile petroleum hydrocarbons in soil samples. This 
method is similar to USEPA Method 418.1. A soil microextraction sample preparation 
technique was developed for use in a field laboratory. This method provides qualitative 
data on the presence and absence, and relative concentration, of hydrocarbons. Diesel 
Range Organics (DRO) gas chromatography (GC)/Flame Ionization Detector (FID) analysis 
was also conducted on a subset of soils to provide semiquantitative data on medium 
molecular weight range petroleum hydrocarbons. DRO analysis was conducted for a subset 
of samples that exhibited hydrocarbon characteristics on the voe analysis. 

A Hewlett Packard 5890 Series II Ge, in series with a Tekmar 3000 purge and trap 
concentrator, was used to measure concentrations ofVOes in the different matrices. Target 
analytes included BTEX, chlorinated solvents, and gasoline range organics (GRO) to 
measure the volatile petroleum reaction of hydrocarbons. Several detectors were used in 
conjunction with the Ge during the field programs. Detectors included a FID, 
photoionization detector (PID), and electron capture detector (EeD). 

3.1.1 Instrument Calibration 

For analysis of samples for target compounds using a Ge, an initial calibration was 
established. The initial calibration was accomplished through the analysis of three to five 
different concentrations of working standards. The response of the instrument to each 
standard was plotted versus the concentrations of standards to establish a calibration curve. 
The range of standards used to create the calibration curve was determined by the 
anticipated range of voe contamination. Once all points were established on the 
calibration curve, the linearity was measured using linear regression analysis. The r2 value, 
which provided a measure of this linearity, was required to be a minimum of 0.95 for all 
target analytes. 

Prior to analysis of samples, a continuing calibration check standard was analyzed each day 
to ensure that the response of the instrument had not changed from the initial calibration. 
The concentration of the check standard was at mid-level in the calibration curve. The 
initial calibration remained valid if concentrations obtained for the target analytes were no 
greater than 30 percent different from values obtained from the initial calibration. If greater 
than two target compounds for multianalyte analysis for BTEX and chlorinated compounds 
were outside the 30 percent difference, a new initial calibration was created. 
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3.1.2 Sample Preparation and Analysis 

Sample preparation for the total petroleum hydrocarbon procedure (IR analysis) is detailed 
in Subsection 4.6.2 of the Fort Devens POP (ABB-ES, 1995b). The IR analysis was used 
for gross hydrocarbon measurements and to indicate the presence or absence of 
contamination. A freon-113 extraction similar to that described above for DRO was used to 
prepare samples. Samples were analyzed by USEP A Method 418.1 (USEP A, 1983). 

Sample preparation techniques for GC VOCs and GRO were adapted from protocols 
outlined in USEPA Method 8010 and 8015 (USEPA, 1986). Soil samples were prepared 
for field analysis by the measurement of 5 grams into a soil sparger. For water samples, the 
amount used was 5 milliliters (mL ). Both soil and groundwater samples were loaded onto 
the purge and trap concentrator. Helium was purged through the sample to carry 
compounds onto a cold, compound-capturing silica/charcoal trap. The trap was heated to 
235 degrees Celsius (°C) to liberate volatile compounds into a DB-624 capillary column 
which was installed in the gas chromatograph. The capillary column served the purpose of 
separating out the various compounds. The amount of time spent in the capillary column 
(retention time) by each compound was influenced by its molecular weight and the 
temperature program of the GC. A retention time window of+/- 3 percent was used for the 
identification of target compounds. 

For DRO analysis sample preparation, techniques were adapted from USEPA Method 3550 
and Method 8015 (USEP A, 1986). The extraction procedure required the measurement of 2 
grams of soil into a test tube with the addition of 2 grams of sodium sulfate and 2 mL of 
methylene chloride (solvent). The supernatant was then transferred to an injection vial 
labeled with the sample identification. The GC, equipped with an autosampler for a 2 
microliters (µL) sample volume injection, then analyzed the sample for identification and 
quantitation ofDRO concentration. Additional solvent may have been added if a sufficient 
volume of supernatant was not initially achieved. If additional solvent was added, a dilution 
factor was incorporated during sample quantitation. 

3.1.3 Target Compound Concentrations Calculations 

Target VOC concentrations were determined from comparisons of responses of compounds 
in samples versus responses from standards in the initial calibration curves described in 

Harding Lawson Associates 

G;\Projects\USAEC\PROJECTS\57RITEXT\final\57finaltext.doc 
June 6, 2000 

3-3 

45001 



SECTION 3 

Subsection 3.1.1. Soil compound concentrations were repo1ied on a dry weight basis. Solid 
fraction data was used to calculate final voe, GRO, DRO, and IR concentrations. 
Dilutions performed on both water and soil samples also were used to calculate final voe, 
GRO, DRO, and IR concentrations. Dilution factors were calculated for any analyses where 
sample amounts were modified due to high concentrations of chemicals present in samples. 
Final sample results were calculated by dividing original unadjusted sample results by 
fraction of solid and multiplying results by any dilution factors. 

Based on secondary data reviews conducted by the HLA Quality Assurance Officer and 
project chemist, possible data bias was identified in the GRO and DRO data set. The 
possible data bias is discussed below for GRO and DRO. 

The results of the GRO analyses contain a possible positive bias which over-estimated the 
measured concentration by approximately 20 percent of the true value. The bias was 
introduced during the preparation of the stock standard for the GRO analysis. The density 
of GRO was approximated as the density of benzene (0.88 grams per milliliter [g/mL ]), 
however, according to information in the Installation Restoration Program Toxicology 
Guide (U.S. Air Force) gasoline has a density of approximately 0.73 g/mL. 

The results of the DRO analyses should be considered estimated. Possible impacts on 
quantitation of hydrocarbons was introduced during the set-up of the Ge analytical run 
program. The instrument conditions used for DRO analyses caused the loss of 
approximately 25 percent of the light end hydrocarbons within the diesel hydrocarbon 
range. The primary purpose of the DRO analysis was to estimate concentrations of fuel oils 
or waste oils at the site. The analytical run would effectively detect the medium to heavy 
molecular weight fraction of oil products; however, concentrations should be considered 
estimated within approximately 0.5 to 2 times the reported concentration. 

3.1.4 Field Documentation Procedures 

Instrument logbooks were completed for each instrument used during each of the field 
analytical programs. A log of all chromatography runs was recorded in these logbooks. 
The logbooks recorded the concentrations for all calibration standards used, sample run 
number, sample identification, date, standard preparation records, instrument maintenance 
records, percent solid determination data, sample volume or weight, and any additional 
comments or observations of the field chemist. In addition, the results from each Ge run 
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were saved into a computerized database. 

At the conclusion of the R1 field efforts, raw data from the GC analyses and instrument 
logbooks were transferred for storage at HLA's Portland, Maine office. Raw data includes 
chromatograms, quantitation reports, and instrument and notebook records to document 
analyses. 

3.1.5 Field Analytical Quality Control 

A QC program for the field analytical results was established prior to commencement of the 
Rl on-site laboratory analysis. This program was developed to ensure that the data 
generated at the field laboratory was of sufficient quality to be considered satisfactory for its 
intended use. QC parameters for the R1 field analytical program included initial and daily 
calibration check standard mns, mid-level calibration check standards after every ten 
samples, low-level and mid-level method blanks, cleaning blanks, and field or laboratory 
duplicates. QC objectives for the on-site laboratory analyses are outlined in the Fort Devens 
POP (ABB-ES, 1995b) and Appendix D of this report. QC sample results for the on-site 
laboratory are assessed in Appendix D. 

Method blanks were analyzed daily to document that the analytical system was free of 
contamination. Samples were not run if the there were any target compounds detected 
above the Practical Quantitation Limit (PQL) in the method blank. In addition to the low
level method blank, a mid-level method blank was run in instances where methanol 
extractions were necessary. One hundred µL of methanol were added to deionized water 
and analyzed to ensure that it was free of contamination. 

During VOC GC analyses, cleaning blanks were run at the beginning of each day to show 
that the analytical system was clean. They were also mn after particularly heavily 
contaminated samples were run through the GC. 

For VOC analyses, a surrogate was added to every sample to determine if the matrix was 
having an effect on the recovery of the target compounds. The surrogate used for all field 
investigations was 4-Bromofluorobenzene. This surrogate was used because it is 
chemically similar to the target compounds and responds well on the detectors selected for 
the field programs. Surrogate recoveries had to be from 30 percent to 170 percent to be 
considered acceptable. Samples for which the surrogate did not meet this c1iteria were 
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reanalyzed and/or qualified. 

Field duplicate samples were also analyzed to determine the precision of sampling and 
analytical techniques. Reported concentrations of target compounds for each sample and 
associated duplicate pair were compared by calculating the relative percent difference 
(RPD) of the results. RPDs were compared to criteria from USEPA (hazardous site 
evaluation division) Region I laboratory data validation functional guidelines for evaluating 
organics analyses to evaluate the precision of measurements. Duplicate results for the RI 
are presented in Appendix D. 

In some instances, data qualifiers were used to address data quality issues associated with a 
particular sample. The following qualifiers were used during the RI at Fort Devens: 

J - Denotes target compound concentrations that are estimated. 

E - Denotes target compound concentrations that exceed the highest standard of the 
calibration curve. 

U - Denotes sample concentrations that are less than PQLs. 

N - Denotes a value that is a possible false positive due to method blank contamination. 

Results of the on-site sample analyses are presented in discussions of the nature and 
distribution of site contaminants, in Section 7 .0 and Appendix M of this report. 

3.1.6 Method Detection Limits and Data Qnalifiers 

Method Detection Limits (MDLs) were established during the RI for the electronic 
conductivity detector (ELCD), PID, and the FID detector target compounds. The MDL 
study was completed for all VOC target compounds to provide data to support the PQLs 
established for the various field programs. MDLs were calculated based on procedures 
published in CFR Appendix B, Part 136, vol. 49, no. 209. The MDL study provides an 
estimation of the lower concentration limit of what the detectors were able to measure. The 
MDL is defined as the minimum concentration of a substance that can be measured and 
reported with 99 percent confidence that the analyte concentration is greater than zero. For 
each compound, this was determined by running seven consecutive runs of a premixed 
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standard at a concentration believed to be near the threshold of detection. The concentration 
for all target compounds in the MDL study was 2 micrograms per liter (µg/L). 
1,1-Dichloroethane was not observed at this concentration with reliability, and the MDL 
was not determined. The 1,1-dichloroethane PQL was set at 5 µg/L. The MDLs obtained 
during the RI field analytical program are presented in Table 3-1. 

The PQL was established to provide a margin of error from the MDL, since the MDL 
identifies the threshold concentration of what the detector was capable of measuring. PQLs 
for the RI program are outlined on Table 3-1. 

3.2 OFF-SITE LABORATORY ANALYTICAL PARAMETERS 

Soil and groundwater samples collected during the RI from AOC 57 were analyzed at an 
off-site laboratory for chemical parameters on the Fort Devens/Devens Project Analyte List 
(PAL). Off-site laboratory analyses for PAL organics and inorganics are considered 
definitive data (USEPA, 1993). The Fort Devens/Devens PAL and off-site laboratory 
methods are described in the Fort Devens POP (ABB-ES, 1995b) and Appendix D of this 
report. 

Off-site laboratories performing the analytical work for Fort Devens/Devens during 
remedial investigations completed before 1999 were required to implement the 1990 U.S. 
Army Toxic and Hazardous Materials Agency (USATHAMA, now USAEC) QA Program 
(USATHAMA, 1990). Method performance demonstrations, data management, and 
oversight for previous USATHAMA analytical.procedures were performed by the USAEC. 
The off-site laboratory contracted to implement the analytical program for the RI at AOC 57 
was Environmental Science and Engineering, Inc. (ESE) of Gainesville, Florida (later QST 
Environmental). This laborat01y completed analyses using USATHAMA and USEPA 
methods. Analyses were completed while implementing the 1990 USATHAMA QA 
Program. Specific performance demonstration and QC components of the 1990 
USATHAMA QA Plan are detailed in Subsection 3.2.3 of this report. 

Samples collected during the Source Area 3 removal action included hydrocarbon 
analyses using Massachusetts volatile petroleum hydrocarbon (VPH) and EPH methods 
(MADEP, 1998), and pesticide and PCB analyses using USEPA SW846 methods 
(USEPA, 1996). Samples were analyzed by a USACE certified laboratory. A data 
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quality review was performed by the HLA project chemist. A data quality review is 
provided in Appendix D5, and results are reported in Section 7 .0. Results from the 
Source Area 3 removal action are not reported on the USAEC IRDMIS. 

The following subsection describes the procedures implemented to achieve the objectives of 
the USAEC QA program and any additional quality control processes implemented during 
the RI. 

3.2.1 Off-Site Laboratory Certification 

In accordance with the 1990 USATHAMA QA Program, laboratories were required to 
demonstrate competency by performance demonstration of the PAL analytical methods 
conducted in association with field investigations. The USAEC requires that a laboratory 
demonstrate proficiency in performing USAEC methods for specific analytes. Analytical 
methods are based on USEPA procedures (USEPA 1983; 1986). Laboratories demonstrate 
proficiency by submitting data from runs of pre-certification calibration standards. 

Performance samples are then sent for analysis to the laboratory by the USAEC. The true 
concentrations of the analytes in the performance samples are unlmown by the laboratory. 
The data obtained from the analyses of these samples are then sent to the USAEC to 
determine the laboratory's precision and accuracy. Qualifications to perform USAEC 
methods are awarded to laboratories based on this performance. Certified Reporting Limits 
(CRLs) are also determined through this process. A method code associated with each 
USAEC analysis and laboratory is then assigned and reported with the results. Listings of 
USAEC certified analytical methods used during the RI, target analytes, and CRLs are 
presented in Appendix D, Table D-1. 

Some standard USEP A methods such as hardness, total organic carbon (TOC), TPHC, and 
total suspended solids (TSS) have no associated USAEC certification. The USAEC 
recognizes standard USEP A protocols or internal laboratory methods for these analyses. 
Laboratories are required to submit information on procedures for analyzing samples using 
these methods to the USAEC Chemistry Branch before they are implemented. Listings of 
USEPA analytical methods used during the RI and project reporting limits are presented in 
Appendix D, Table D-1 for the 1995 and 1996 Field Investigations. 
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3.2.2 Off-Site Laboratory Methods Quality Coutrol 

All field samples sent to the laboratory were organized into lots which were assigned a lot 
code. Each lot consisted of the maximum number of samples, including QC samples, that 
can be processed through the rate limiting step of the method during a single time period 
(not exceeding 24 hours). Associated with each lot were laboratory control samples. 
Control samples were spikes of high and low concentrations of specific analytes that help 
monitor ESE's precision and accuracy. The recoveries of these spikes were plotted on 
control chai.is generated by ESE and submitted to the USAEC. Data generated during the 
performance demonstration process were used to calculate a mean of the recoveries. 
Control and warning limits were statistically generated by the USAEC Chemistry Branch to 
help measure laboratory data quality. Control chai.is are generated with each lot providing a 
continuous benchmark for trend evaluation oflaboratory performance. 

Method blanks were also analyzed at ESE to evaluate the potential for target analytes to be 
introduced during the processing and analysis of samples. One method blank was included 
with each analytical lot. Because analytical lots included samples from several areas, 
method blank results are presented and discussed for all AOCs investigated during the Rl. 

3.2.3 Data Reduction, Validation, and Reporting 

Initial responsibility for accuracy and completeness of Devens analytical data packages 
rested with ESE. All data submissions to the USAEC first underwent a review process, 
including checks on the data quality, which evaluated completeness of the ESE data, 
accuracy of reporting limits, compliance with QC limits and holding times, and correlation 
of ESE data to associated laboratory tests. 

The following items were also validated by ESE before submission to the USAEC: 

• COC records; 
• instrument printouts for agreement with handwritten results; 
• calibration records to ensure a pai.iicular lot is associated with only one 

calibration; 
• chromatograms and explanations for operator corrective actions (such as 

manual integration); 
• standard preparation and documentation of source; 
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• calculations on selected samples; 
• notebooks and sheets of paper to ensure all pages were dated and initialed, 

and explanations of procedure changes; 
• GC/matrix spike (MS) library search of unknown compounds; and 
• transfer files and records to ensure agreement with analysis results. 

3.2.4 Data Reporting 

After review and validation by ESE, the data were encoded for transmission into the 
USAEC's Installation Restoration Data Management Information System (IRDMIS) as 
Level 1 Data. IRDMIS, a computerized data management system used by the USAEC, is 
described in detail in Subsection 3.3. Once the data were entered into the system, a group 
and records check was completed. Data were then transferred to USAEC's data 
management contractor. During this phase, the data were elevated to Level 2. Another 
group and records check was performed and the data were reviewed by the USAEC 
Chemistry Branch. When errors were identified, the data were returned to ESE for 
correction. Control charts were produced by ESE that plotted recoveries of high and low 
concentrations of laboratory control spikes of the target analytes. The control charts 
provided the USAEC with information about the accuracy of the analytical methods 
performed by ESE. Once data were reviewed by the USAEC Chemistry Branch, the 
determination was made on a lot-by-lot basis whether the data were acceptable. Qualifiers 
may be added to results to identify quality issues related to data quality. Two types of 
qualifiers are used for data entered into the IRDMIS data base. Qualifiers include flagging 
codes which are entered by the subcontract laboratory and data qualifiers which are entered 
by USAEC Chemistry Branch during the secondary review process described in Subsection 
3.2.2. Flagging codes and data qualifier codes used on the IRDMIS are described in Table 
3-1. The data that were accepted were then elevated to Level 3 and made available to 
USAEC personnel and HLA by modem to a main frame computer. Data summary tables 
presented in this report were generated using the IRDMIS data base. Off-site results are 
presented in Section 7.0 and Appendix L-2. 

3.2.5 Field Quality Control Samples 

Field QC samples which were collected during the RI included a field blank exploration and 
decontamination, MS/matrix spike duplicates (MSDs), field duplicate samples, rinse blanks 
and trip blanks. 
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Before field investigations were initiated, a sample of water, collected from the source, was 
used for sampling equipment decontamination. The water source for the RI at AOCs 57 
was the South Post Water Point (Well D-1). For the purpose of off-site laboratory QC, this 
was identified as the field blank (source water sample). The field blank data were sent to 
the USAEC Chemistry Branch where approval was granted for the use of this water in 
decontamination procedures. The information gained from the analysis of the field blank 
provided data on the quality of the USAEC-approved water used in the decontamination of 
the sampling equipment. 

As specified in the Fort Devens POP, (ABB-ES, 1995), MSIM:SDs were spiked and 
analyzed for PAL inorganics, and pesticides/PCBs, as well as several USEP A Methods for 
hardness, total petroleum hydrocarbons, (TPHC) by USEPA Methods 9071 and 8105, TOC, 
total phosphate, nitrate and nitrite-nitrogen, and kjeldahl-nitrogen. HLA personnel made 
the determination of which samples were to be designated as MSIM:SDs. This was noted on 
the COC forms submitted to ESE. 

Samples designated as MSIM:SDs were spiked at the off-site laboratory with specified 
concentrations of analytes to determine matrix effects based on USAEC and USEP A 
method guidelines. MSIM:SD data were also used to assess the accuracy of the analyses 
used. MSIM:SD samples were collected at a rate of one set per 20 samples. During the 
1995 RI field investigations, samples were collected from AOCs 57, 69W and 57 
simultaneously. Therefore, assessments ofMSIM:SD data, contained in Appendix D, were 
made for these AOCs collectively. 

Field duplicate samples were also collected at a rate of one per 20 field samples. The 
purpose of duplicate sample analysis was to assess the sampling and off-site laboratory 
precision for particular methods. Since two AOCs were investigated simultaneously during 
the RI field effort, field duplicates were collected for each media sampled at each AOC. 
Duplicate data were assessed collectively for the Ris. Duplicates submitted to ESE were 
analyzed for the same parameters as the corresponding field samples. Duplicate sample 
results are presented in Appendices D. 

Rinse blanks were collected and analyzed for PAL analytes and TPHC by USEP A Methods 
418.1 and 8015. Rinse blanks consisted of previously analyzed deionized water which was 
poured over sampling equipment. Analysis of this water provided information used to 
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evaluate the potential for sample contamination during sample collection. The results were 
also used to assess decontamination procedures for the sampling equipment. As specified 
in the Fort Devens POP (ABB-ES, 1995), rinse blanks were collected at a rate of one per 20 
samples. Rinse blank results from the Ris are included in the data quality reports in 
Appendices D. Discussions regarding rinse blank contamination are relevant to both AOCs 
investigated during the Ris. 

For every shipment of VOC samples to ESE, trip blanks accompanied the samples. The 
purpose of analyzing trip blanks was to determine if there was any VOC cross 
contamination during the shipment and handling of samples. The trip blanks consisted of 
previously analyzed deionized water that was bottled at ESE. Trip blanks were shipped in 
sealed containers to the job site. As needed, trip blanks were then included with shipments 
ofVOC field samples. Since the VOC field samples were taken from AOCs 57, 69W, and 
57 simultaneously, trip blank data collected was associated with both AOCs. Data were 
included for trip blanks sent with any samples from all AOCs investigated during the RI. 
Trip blank data are presented in Appendices D. 

3.2.6 Off-Site Analytical Data Quality Evaluation 

Off-site data quality reviews were conducted by the project chemist for results generated 
during the RI. In addition to USAEC laboratory data reviews described in Subsection 3 .2.2, 
precision and accuracy of results were assessed by reviewing MS/MSD results, field 
duplicate results, and surrogate recove1y. QC sample results were compared to goals 
outlined in the Fort Devens POP (ABB-ES, 1995) and USEPA Region I validation 
guidelines (USEPA, 1988; USEPA, 1989). QC blank results were also evaluated as 
discussed below, to assess the potential for sample contamination during sample collection 
or at the off-site laboratory. Detailed discussions of these reviews are contained in 
Appendices D. Conclusions on the precision and accuracy of analytical measurements are 
summarized in Subsection 7 .1.2. 

Off-site laboratory data collected during the Ris at Devens were evaluated for possible off
site laboratory or sampling-related contamination. This evaluation did not include 
validation according to USEP A guidelines. Sample results reported and discussed in this 
report were not adjusted for reported analytes that were also detected at similar 
concentrations in blanks associated with that sample; action levels were not established, and 
the 1 OX rule was not applied to compounds considered by the USEP A to be common 
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laboratory contaminants. Examples of these contaminants include the VOCs acetone, 
methylene chloride, and the phthalate semivolatile organic compounds (SVOCs). Likewise, 
action levels for other analytes using the 5X rule application were not established. Analytes 
that would have been below these action levels were not removed from the data as they 
would have been in the USEP A validation process. 

General trends relating to blank and sample contamination were examined. Comparison of 
blank data with results from the entire data set are discussed as a data assessment. 
Assessments are made based on analyte detection in blanks, the frequency of the detection 
and the concentrations of these analytes. A summary of blank contamination is presented in 
Subsection 7 .1.2 of this report. Some analytes are interpreted to represent non-site related 
contamination in the contamination assessments presented in Section 7.0. 

3.3 CHEMICAL DATA MANAGEMENT 

Chemical data from the AOC were managed by HLA's Sample Tracking System and the 
USAEC's IRDMIS. These systems are described in the following sections. 

3.3.1 Sample Tracking System 

HLA employed its computerized Sample Management System to track environmental 
samples from field collection to shipment to the off-site laboratory. HLA also tracked the 
status of analyses and reporting by the off-site laboratory. 

Each day, the field sampling teams carried computer-generated sample labels into the field 
that stated the sample control number, sample identification, size and type of container, 
sample preservation summary, analysis method code, and sample medium. The labels also 
provided space for sampling date, time, depth (if applicable), and the collector's initials to 
be added at the time of collection. 

After collection in the field, the samples were stored on _ice for transport back to HLA's 
field office. Samples were temporarily stored in the HLA field office refrigerator. They 
were checked-in on the field office computer, and the collector's initials and the sampling 
date and time were entered. The system would then indicate the sample status as 
"COLLECTION IN PROGRESS." 
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When the samples were prepared for shipment, they were "RELEASED" by the sample 
management system. Upon request, the system printed an Analysis Request Form (ARF) 
and a COC, which were signed and included with the samples in the shipment. The system 
would then indicate the sample status as "SENT TO LAB." 

This system substantially reduced the time required for preparation of sample tracking 
documentation, and it provided an automated record of sample status. 

After shipment of samples to the off-site laboratory, HLA continued to use the sample 
tracking system to track and record the status of the samples, including the date analyzed (to 
determine actual holding times), the date a sample results transfer file was established by 
ESE, and the date the sample results transfer file was sent to IRDMIS (Subsection 3.3.2) 

3.3.2 Installation Restoration Data Management Information System 

IRDMIS is an integrated system for collection, validation, storage, retrieval, and 
presentation of data of the USAEC's Installation Restoration and Base Closure Program. It 
uses personal computers (PCs), a UNIX-based minicomputer, printers, plotters, and 
communications networks to link these devices. 

For each sample lot, HLA developed a "provisional" map file for the sample locations, 
which was entered into IRDMIS by Potomac Research, Inc. (PRI), USAEC's data 
management contractor. 

Following analysis of the sample lot, ESE created chemical files using data codes provided 
by HLA, and entered the analytical results (Level I) on a PC in accordance with the User's 
Manual (PRl, 1993). For each sample lot, a hard copy was printed and was reviewed and 
checked by ESE's Laboratory Program Manager. ESE created a transfer file from accepted 
records which was sent to HLA (Level 2). HLA performed a group and record check and 
sent approved records in a chemical transfer file to PRl. PRl checked the data and, if 
accepted, entered it into the IRDMIS minicomputer (Level 3). Level 3 chemical data are 
the data used for evaluating site conditions and are the data used in this AOC 57 Rl report 
and human health risk assessment. 
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4.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
(ARARs) IDENTIFICATION 

CERCLA was enacted by Congress in 1980, establishing the Superfund program. The 
regulations implementing this program are found in 40 CFR Part 300, also known as the 
National Contingency Plan (NCP). CERCLA was amended in 1986 by SARA, which 
mandated that the level or standard of control specified in a remedial action be "at least that 
of any ARAR standard, requirement, criteria, or limitation under any federal environmental 
law, or any more stringent standard, requirement, criteria or limitation promulgated 
pursuant to a state environmental statute." SARA also established that the requirements of 
the NCP apply to federal facilities. 

The purpose of the R1 was to determine the nature and distribution of site-related soil and 
groundwater contamination at AOC 57 Areas 2 and 3. In order to evaluate whether there is 
a potential threat to human health and the environment, preliminary ARARs are identified 
in this section and will then be compared to site-specific data. ARARs are federal and state 
human health and environmental requirements used to (1) evaluate the distribution of site 
impacts and the appropriate extent of site cleanup; (2) define and formulate remedial action 
alternatives; and (3) govern implementation and operation of the final remedy. 

Identification and evaluation of ARARs is an iterative task, necessary throughout the 
remedial response process. Therefore, the preliminary lists of requirements identified for 
AOC 57 Areas 2 and 3 and their relevance may change as more information is obtained, as 
the preferred alternative is chosen, and as the design and approach to remediation becomes 
more refined. 

Applicable Requirements - Applicable requirements are those cleanup standards, standards 
of control, and other substantive environmental protection requirements, criteria, or 
limitations promulgated under federal or state law that specifically address a hazardous 
substance, pollutant, contaminant, remedial action, location, or other circumstance that have 
jurisdiction at a site. An example of an applicable requirement is the use of the Safe 
Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs) drinking water 
standards for a site where hazardous substances have caused water in a public water supply 
distribution system to become contaminated. 
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Relevant and Appropriate Requirements - Relevant and appropriate requirements are 
cleanup standards, standards of control, and other substantive environmental protection 
requirements, criteria, or limitations that, while not "applicable" to a hazardous substance, 
pollutant, contaminant, remedial action, location or other circumstance at a site, address 
problems or situations sufficiently similar to those encountered at the site that their use is 
well-suited to the particular site. For example, MCLs for drinking water would be relevant 
and appropriate requirements at a site where hazardous substances are found in or could 
enter drinking water classified as a current or future drinking water source. When a 
requirement is found to be relevant and appropriate, it is complied with to the same degree 
as if it were applicable. 

To be Considered (TBC) Material. Non-promulgated advisories or guidance issued by the 
federal and state government are not legally binding and do not have the status of potential 
ARARs. However, in many circumstances, TBCs will be considered along with ARARs as 
part of the site risk assessment, and may be used in determining the level of cleanup for 
protection of human health or the environment. 

ARARs that pertain to the remedial response can be classified into three categories: 
chemical-, location-, and action-specific. The following subsections provide an overview of 
these ARARs. 

4.1 CHEMICAL-SPECIFIC ARARs 

Because of their site-specific nature, the identification of ARARs requires an evaluation of 
the federal, state, and local environmental regulations with respect to chemicals of concern 
and site characteristics. Chemical-specific ARARs generally involve health- or risk-based 
numerical values or methodologies that establish site-specific acceptable chemical 
concentrations or amounts. These values are used to develop action levels or cleanup 
concentrations. 

4.1.1 Groundwater 

Table 4-1 sets forth the federal chemical-specific ARARs and TBC information for 
groundwater. USEPA SDWA MCLs are legally applicable to contaminants found in public 
water systems that have at least 15 service connections or serve an average of at least 25 
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people daily at least 60 days per year. Even when not legally applicable, MCLs may be 
relevant and appropriate to groundwater remediation. Maximum contaminant level goals 
(MCLGs) are non-enforceable, health-based goals at which no known or anticipated adverse 
effects on health will occur and are considered TBCs. Table 4-1 also includes the current 
version ofUSEPA Region III risk-based concentrations (RBCs) which are commonly used 
as TBC infonnation at CERCLA sites. The surface water criteria set forth in Table 4-1 are 
TBC information and will only be applicable if a discharge to surface water will be part of 
the groundwaterremedial action. 

Table 4-2 sets forth the state chemical-specific ARARs and TBC information for 
groundwater. The Commonwealth of Massachusetts has developed drinking water standard 
and guidelines, expressed in terms of maximum levels of contaminants allowed in drinking 
water. Groundwater data from AOC 57 will be applied to Massachusetts Maximum 
Contaminant Levels (MMCLs ), Massachusetts Class I groundwater quality standards, 
and/or USEP A Region III RBCs for tap water. 

4.1.2 Soil 

Table 4-3 sets forth the soil screening levels (TB Cs) from the current USEP A Region III 
RBC documents. 

4.1.3 Massachusetts Contingency Plan 

The NCP provides that CERCLA response actions must comply with environmental and 
public health laws and regulations to the extent they are substantive (i.e., pertain directly to 
actions or conditions in the environment), but do not need to comply with those that are 
administrative (i.e., mechanisms that facilitate the implementation of the substantive 
requirements). 

The provisions of the MCP, 310 CMR 40.0000 (January 13, 1995) are mostly 
administrative in nature and, therefore do not have to be complied with in connection with 
the response actions selected for AOC 57 Areas 2 and 3. Further, the MCP contains a 
specific provision (310 CMR 40.0111) for deferring application of the MCP at CERCLA 
sites. As stated in the MCP, response actions at CERCLA sites are deemed adequately 
regulated for purposes of compliance with the MCP, provided the MADEP concurs in the 
CERCLA Record of Decision (ROD). 
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However, some provisions of the MCP contain substantive requirements that may be 
ARARs. Section 310 CMR 40.0940 sets forth three methods of risk characterization. 
Section 310 CMR 40.0942 provides that any of the three methods may be used, subject to 
certain specified limitations. MCP Method 1 establishes specific numerical standards for 
certain listed contaminants (see 310 CMR 40.0974.-0975). Since MCP Method 1 contains 
promulgated numerical standards, it may be an ARAR if this method is selected. 

MCP Method 3 does not contain substantive numerical standards; rather it provides a risk 
characterization methodology to determine the appropriate cleanup level ( see 310 CMR 
40.0991.-0996). Because MCP Method 3 is a methodology and does not contain 
substantive standards, and because it defines protectiveness in a way which is inconsistent 
with the CERCLA NCP, Method 3 is not an ARAR which has to be met. Therefore, these 
standards of the MCP do not apply to the remedial response at AOC 57. 

4.2 LOCATION-SPECIFIC ARARs 

Location-specific ARARs represent restrictions placed on the concentration of hazardous 
substances or the conduct of activities because of the location or characteristics of a site. 
These ARARs set restrictions relative to special locations such as wetlands, floodplains, 
sensitive ecosystems, as well as historic or archeological sites, and provide a basis for 
assessing existing site conditions. Table 4-4 lists location-specific federal and state 
requirements. 

Some of the location-specific ARARs for areas such as wetlands and floodplains may or 
may not be applicable, or relevant and appropriate, depending on the remedial action 
selected because the regulations do not apply unless some activity is conducted in a certain 
defined area. 

4.3 ACTION-SPECIFIC ARARs 

Action-specific ARARs involve design, implementation, and performance requirements 
that are generally technology- or activity-based. Action-specific ARARs, unlike location
and chemical-specific ARARs, are usually technology- or activity-based limitations that 
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direct how remedial actions are conducted. After remedial alternatives are developed, the 
evaluation of action-specific ARARs is one criterion for assessing the feasibility and 
effectiveness of compliance with proposed remedial alternatives. The applicability of this 
set of requirements is directly related to the particular remedial activities selected for the 
site. Table 4-5 represents an overview of potential action-specific ARARs that may or may 
not ultimately be applicable to AOC 57. 

4.4 BACKGROUND CONCENTRATIONS 

As a means to evaluate concentrations of inorganic analytes detected in samples collected as 
part of each phase of investigation, background concentrations were calculated for the Fort 
Devens installation. Background concentration calculations were based on analytical data 
results gathered from soil and groundwater samples collected throughout the Devens 
installation, selected as representative of background (non-contaminated) conditions. 
Although most of the calculations include assumptions on both the distribution of chemical 
concentrations and on the selection of representative samples that are not statistically 
rigorous, the results are considered representative of actual background concentrations at 
Devens. • 

For soil, chemical data gatl1ered from 20 soil samples collected by Ecology & Environment, 
Inc. (E&E) as part of their Group lA and lB investigation activities were used. The 
samples were collected from the major soil associations throughout Devens specifically to 
establish background concentrations of inorganic analytes in soil. The background soil 
samples were collected from locations that were visually undisturbed, at least 50 feet from 
any road, and 300 feet from any known SA. 

The calculations were performed on 22 of the 23 PAL inorganic analytes (no data was 
available for thallium). For analytes that were not detected in the majority of soil samples, 
the detection limit for that analyte was selected as the background concentration. Sample 
location, data ranges, mean values, details of calculations, and calculated background 
concentrations are summarized in Appendix L. 

For groundwater, HLA selected 10 representative groundwater samples collected from the 
Round One groundwater sampling events, completed in 1992, for Groups 2, 3, 5, 6 and 7 
for the purpose of calculating background inorganic analyte concentrations in groundwater. 
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Representative groundwater samples were selected from specific monitoring wells located 
upgradient of a SA, exhibiting low TSS and/or low aluminum concentrations. Aware that 
elevated TSS concentrations artificially elevate inorganic analyte concentrations, HLA 
selected samples that exhibited TSS concentrations on the same order of magnitude as the 
South Post Water Point (WellD-1). Because a close correlation between TSS 
concentrations and aluminum concentrations was observed in all the groundwater samples 
analyzed, the aluminum concentration was used as an alternate selection criterion in the 
absence of TSS data. The concentration values detected in the ten samples were calculated 
using the same assumptions on outliers and detection limits applied to the soils background 
concentration calculations. The statistical analysis calculations for groundwater inorganics, 
and the resulting background concentrations, data ranges, mean values, and details of the 
calculations are also provided in Appendix L. 
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5.0 AOC 57 REMEDIAL INVESTIGATION 

5.1 BACKGROUND AND CONDITIONS 

AOC 57 consists of three areas, Area 1, Area 2, and Area 3 located south of Barnum Road, 
on the Main Post south of Building 3713 (Figures 5-1 and 5-2). A storm drain outfall which 
collects rainfall from the paved areas around Building 3713 has been designated Area 1 
(Figure 5-3). The rnnofffrom the storm drain flows to the outfall at Area 1, and eventually 
into Cold Spring Brook. 

Area 2 is located 800 feet northeast of Area 1, and adjacent to a vehicle storage yard 
associated with the former motor repair shops located in Buildings 3757 and 3758. The 
nearby Building 3 7 56 served as a mess hall and was later converted to a general storehouse. 
This area formerly consisted of an eroded drainage ditch created by periodic rain runoff. 
The area has been recently regraded and a permanent drainage swale has been installed. 
Runoff drains into the swale and discharges east to Cold Spring Brook. 

On February 13, 1977, Fort Devens personnel at Building 3713 noticed No. 4 fuel oil 
flowing from an overfilled UST into a nearby storm drain (Biang et al., 1992; DFAE, 1977). 
An estimated 50 to 100 gallons of oil entered Cold Spring Brook through the Area 1 outfall. 
Containment dikes and absorbent booms were set up across Cold Spring Brook adjacent to 
Area 2, and approximately 3,000 gallons of mixed oil and water were recovered from the 
swamp (DFAE, 1977). 

A portion of this spill reportedly flowed across Barnum Road to Area 2. However, 
topographic relief in the spill area and Area 2 is such that the oil could not have flowed 
overland to Cold Spring Brook. 

Area 3 is located approximately 600 feet northeast of Area 2 on a strip of land between 
former fenced in motor pools to the north and the forested Cold Spring Brook floodplain to 
the south. This area was the site of past disposal of vehicle and maintenance related wastes. 
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5.2 SUMMARY OF PREVIOUS INVESTIGATIONS AND REMOVAL ACTIONS 

The following subsections summarize previous investigations and removal actions 
performed by Devens contractors at AOC 57. The text discussion of previous investigation 
is provided chronologically. A brief summary of analytical data is presented to demonstrate 
the need for subsequent investigations at the site. A complete assessment of the analytical 
data is presented in Section 7.0 of the Rl Report. The scope of each investigations' 
activities is summarized in Table 5-1. 

5.2.1 1992 Site Investigations 

HLA conducted an SI at Areas 1 and 2 of AOC 57, then SA 57, in September 1992. The 
objective of the SI was to determine the presence or absence of environmental contaminants 
in the different environmental media at AOC 57 as a result of the February 1977 fuel oil 
spill. A detailed description of the results of the SI are presented in the Revised Final 
Groups 2, 7, and Historic Gas Station SI Report (ABB-ES, 1995b). 

Samples of surface soil, surface water, and sediment were collected :from Areas 1 and 2 
during the SL Polycyclic aromatic hydrocarbons (P AHs) and TPHC possibly associated 
with fuel oil were detected in surface soils at Area 1 (57S-92-01X through 57S-92-03) 
(Figure 5-4). However, the Preliminary Risk Evaluation (PRE), which was conducted to 
evaluate potential exposure to detected P AH compounds and TPHC, indicated that there 
was no unacceptable risk for the presumed commercial/industrial site reuse. The Army 
recommended that Area 1 be further investigated as part of the installation-wide AREE 70 
storm sewer study. 

At Area 2, naphthalene and TPHC were detected in surface soils during the SI ( 57S-92-06X 
through 57S-92-08X) (Figure 5-4). Fingerprint analysis of soil from Area 2 indicated that 
contaminated soil was most likely derived from lubricating oil, possibly from the release of 
vehicle crank case oil. Given this finding, the contaminants found at Area 2 are not likely 
related to the 1977 release of No. 4 fuel oil. Results of the human health and ecological 
PREs indicated that the chemical hazards at Area 2 were not significant. However, the 
PREs were performed prior to promulgation of applicable MCP standards. Area 2 surface 
soil data is presented in Table 5-2. 
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Surface water and sediment samples were collected during the SA 57 SI (57D-92-01X and 
57D-92-02X) as well as during the Group 3 SI (G3D-92-01X through G3D-92-03X) 
conducted in June of 1992. Analyses of these samples showed similar levels of VOCs, 
SVOCs, TPHC, and various inorganics in both the upstream and downstream samples. 
Based on these data it was concluded that SA 57 may have impacted sediment quality in 
Cold Spring Brook. However, analytical results showed that additional contamination was 
entering Cold Spring Brook from a source further south (upstream). This was further 
investigated during the AREE 70 investigation and the Lower Cold Spring Brook SI. 
Surface water and sediment data from the previous investigations are provided in 
AppendixE. 

5.2.2 AREE 70 Investigation 

The AREE 70 investigation (ADL, 1994a) gathered information on 55 storm drain systems 
and three surface water bodies, and identified potential sources of contamination that were 
not identified through previous investigations. Included in the AREE 70 evaluation was 
Storm Drain System 6 (AOC 57 Area 1). Three sediment and two water samples were 
collected at three locations within the drainage ditch (SSD/SSW-93-06A, SSD/SSW-94-
06B, and SSD-94-06C). Of these samples only SSD/SSW-93-06B is located within 
AOC 57 (Figure 5-4). Analyses of the surface water and sediment samples indicated 
elevated levels of arsenic, chromium, and lead in sediment and arsenic and lead in water. 
Seventeen SVOCs were reported in SSD-93-06B. This sample also had the highest 
concentration of total SVOCs at approximately 59.8 µgig. Results of the sampling were 
incorporated into the Lower Cold Sp1ing Brook Study ecological PRE (see Subsection 
5.2.4). AREE 70 surface water and sediment analytical data are provided in Appendix E. 

5.2.3 Area 2 Soil Removal Activities 

The PREs performed in conjunction with the 1992 Groups 2 and 7 SI indicated that 
chemical hazards at Areas 1 and 2 were not significant. However, the PREs were 
performed just prior to promulgation of MCP soil standards. In consideration of the new 
standards, the Army proposed that a limited soil removal (focused on TPHC) be conducted 
at Area 2. 

In October of 1993 eight additional surface soil samples (57S-93-10X through 57S-93-l 7X) 
were collected from the drainage ditch area and screened for TPHC to aid in determining 
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the extent of contamination requiring removal (Figure 5-4). 

A removal action performed by OHM began on August 26, 1994 and continued until 
September 12, 1994. Soil was excavated using standard excavating equipment. Soil 
samples were collected for field analysis ofTPHC as each area was excavated. TPHC was 
detected in these samples up to a maximum concentration of74,208 mg/kg (Tables 5-4 and 
5-5). Black, oily soil was detected at approximately 18 inches below ground surface (bgs) 
at the base of the slope. 

Continued excavation efforts revealed stained soil laterally and at depths in excess of 
original estimates. A trench was excavated to the water table in the southern-most portion 
of Area 2 to define the extent of contamination (Figures 5-4 and 5-5). An oily sheen was 
observed on water in the trench. 

The trench was not successful in determining the limits of contamination, so test pits were 
subsequently excavated outside the previously excavated area. Locations of the test pits are 
identified in Figure 5-4 and 5-5. Soils collected from the test pits were field-screened to 
detennine the extent of TPHC-contaminated soil. Soon after starting the test pit excavation, 
it became clear that contamination extended well beyond the limits originally estimated, and 
the removal action was suspended until Area 2 could be better characterized. A total of 
approximately 1,300 cubic yards of soil was ultimately excavated from Area 2, before it was 
lined with 6-mil polyethylene, backfilled with clean soil, and covered with an erosion 
control blanket. A drainage swale was constructed and lined with 6-inch riprap to channel 
surface water runoff to the Cold Spring Brook wetland. Subsequently, SA 57 Area 2 was 
administratively transferred to the RI/FS process and redesignated AOC 57. 

5.2.4 Lower Cold Spring Brook Study 

In 1994, HLA conducted an SI at Lower Cold Spring Brook to evaluate smface water and 
sediment quality. Samples were collected from 23 locations in Lower Cold Spring Brook 
and 11 locations in storm drain ditches and swales. A portion of the SI surface water and 
sediment samples were collected from Cold Spring Brook at locations both upstream and 
downstream of AOC 57 Areas 1, 2, and 3 (Figure 5-6). Analytical data from these samples 
are presented in Appendix E. The findings of this SI were presented in the "Lower Cold 
Spring Brook SI Report" (ABB-ES, 1995c). 
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The SI produced no evidence that analytes in surface water pose risks to aquatic receptors. 
Furthermore, no ecological risks were identified from exposure to contaminated media in 
several of the storm drain systems including system No. 6 (AOC 57 Area 1). No further 
study was recommended for Area 1. 

Analytical results from the brook in the vicinity of Area 2 indicated that the marsh located 
upstream of the 1977 containment dike contained sediments with elevated concentrations of 
VOCs, SVOCs, pesticides, PCBs, and inorganics. TPHC was detected at a maximum 
concentration of 2,700 mg/kg. SVOCs were detected at concentrations that marginally 
exceeded screening values, while pesticides, PCBs, and inorganics significantly exceeded 
screening values. Lead was detected in surface water at a concentration above the Ambient 
Water Quality Criteria (A WQC). Pesticides and the maximum concentrations of inorganics 
in sediment were found in the sample from location CSD-94-20X, adjacent to AOC 57 
Area 2. The ecological PRE showed no risks to aquatic receptors from surface waters. 
However, limited ecological risks may be associated with AOC 57 marsh sediments. 
Relative to the control area, this station contained the poorest habitat. However, 
macroinvertebrate and aquatic toxicity results did not indicate any increased mortality 
relative to aquatic receptors. 

As a result, it was recommended that Lower Cold Spring Brook in the vicinity of AOC 57 
Area 2 be further evaluated during the RI. 

5.2.5 Area 1 Contaminated Soil Removal 

Although the Lower Cold Spring Brook PRE for Area 1 showed that there were no 
identifiable ecological risks, it was decided to perform a contaminated soil removal at the 
outfall to address soil contamination resulting from releases of petroleum oil. 

Excavation of outfall soils commenced in February of 1997. Initial removal operations 
included excavation of a 15-foot by 15-foot area to a maximum depth of 2 feet bgs at the 
outfall location. Following the initial excavation, four composite samples were collected 
for on-site TPHC screening. TPHC values in these composite samples ranged between 66 
and 271 ppm. Six confirmatory samples (AOC-57, Al-SW!, SW2, SW3, SW4, FL!, DUP) 
were also collected and submitted for off-site analyses for EPHNPH and inorganics to 
verify the on-site screening (Figure 5-7 and Table 5-6). 
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The EPH C10 - C22 aromatic fraction in excess ofMCP S-1/GW-1 standards was detected 
in sidewall samples. Based upon these data, an additional three feet of soil was excavated 
from the sidewalls perpendicular to the outfall pipes and approximately seven feet was 
excavated from the wall opposite the outfall pipes. The maximum depth of excavation was 
three feet bgs. Following the second phase of excavation, an additional three confirmatory 
samples were collected from the sidewalls (AOC 57-Al-SWl/B, SW2/B and SW4/B) 
(Figure 5-7 and Table 5-6). Confirmatory analytical results for the second round of 
sampling indicated elevated PAH concentrations in sidewalls AOC 57-Al-SWl/B and 
SW4/B. A total of 10 PAH contaminants exceeded the applicable MCP S-1/GW-1 
standards with the highest concentrations located downstream of the outfall pipes. 

A statistical comparison of the arithmetic mean concentration of the PAHs indicated that the 
types and concentrations of P AHs in sediments at the Area 1 outfall are consistent with 
concentrations at various outfalls along Cold Spring Brook (Weston, 1998). This analytical 
data strongly indicates that fuel oil related contamination at the outfall was successfully 
removed, and what remains in soil and sediment at the outfall are P AHs that are likely 
related to runoff from paved, trafficked areas along Barnum Road. This type of P AH 
contamination, which cannot feasibly be eliminated from runoff from asphalt paved areas, is 
specifically exempted from MCP requirements due to its relative ubiquity at these types of 
outfalls. 

5.3 REMEDIAL INVESTIGATION PROGRAM OBJECTIVES 

Based upon the conclusion and recommendations of the previous investigations an R1 was 
planned and performed at AOC 57 Area 2 in 1995. During the 1995 R1 field work 
additional explorations were conducted at a location approximately 600 feet northeast of 
Area 2 based upon potential soil staining observed in historical photographs. The 
explorations showed that this was the site of historical disposal of vehicle maintenance 
waste. The site was designated AOC 57 Area 3 and became the subject of the 1996 field 
investigation. 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57RITEX1\final\57fina\text.doc 
June6,2000 

5-6 

45001 



SECTIONS 

The Draft RI Report was issued following the 1996 field investigation. As a result of 
regulatory comments additional sampling was performed in 1998 at Areas 2 and 3. The 
purpose of the 1998 supplemental sampling was to further delineate the downgradient 
extent of contamination. 

As a result of the data obtained from the 1998 field investigation, a contaminated soil 
removal was performed in 1999 at Area 3. 

5.3.1 Technical Objectives 

The following subsections present the technical objectives of the sampling and analysis 
programs completed for the RI at AOC 57. The RI included the following activities: 

5.3.1.1 Background Historical Research. As a means to further understand and better 
characterize the contaminant release scenarios at AOC 57, HLA researched historical site 
use, past and present waste disposal practices, nearby in-use and abandoned underground 
storage tanks, and other potential sources of contaminants. The results of this research 
effort were used to guide the selection of sampling locations and laboratory analyses. 
Information gathered under this research activity on current and future uses of the site were 
incorporated into the assessment of human health and environmental risk included in 
Section 9.0 of this report. 

5.3.1.2 Geophysical Survey. After conducting the historical research and prior to 
exploratory work, a geophysical survey was conducted at AOC 57/Area 2 and Area 3 to 
rapidly gather AOC-wide, non-intrusive data on subsurface features. The survey focused on 
identifying the location of potential subsurface utilities such as underground storage tanks 
and pipelines, as well as buried materials that may have contributed to the release of 
contaminants. The geophysical survey results also provided information on subsurface 
geology which aided in the placement of test pits, soil borings and monitoring wells. 

5.3.1.3 Test Pits. Because of the inherent complexity in the distribution of contaminants as 
observed during the 1992 SI and subsequent removal action, a test pitting program was 
conducted to better define the boundaries of contaminant migration and characterize the 
vertical distribution of contaminants within the overburden. Using the test pits excavated 
during the soil removal action as a basis, test pits were located inside and outside the 
presumed limits of contamination for the purpose of evaluating potential contaminant 
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sources and migration pathways, as well as estimating volumes of contaminated soil. Soil 
samples were collected from each test pit and analyzed for various chemical parameters to 
characterize the concentration and distribution of individual compounds. Test pits were 
also used to define the contaminant source area at Area 3. 

The results of the test pitting program were used with other R1 data to assess risk to 
potential receptors, to establish clean-up goals, and to evaluate remedial action alternatives. 

5.3.1.4 TerraProbe8M Borings. Soil and groundwater samples were collected from 
TerraProbe8M points to further define the lateral and vertical distribution of contamination 
in Area 3. Field analytical data obtained from the TerraProbesM samples were used to aid in 
placement of soil borings and monitoring wells 

S.3.1.S Soil Borings, Surficial and Subsurface Soil Sampling. Soil borings were 
advanced at Areas 2 and 3 to allow the collection of additional subsurface soil samples for 
chemical analysis. Borings were drilled in the area of critical interest based on the test pit 
excavation findings to further define the limits of contaminant migration. The results were 
used to support both the contamination assessment and the human health and ecological risk 
assessments. 

5.3.1.6 Groundwater Monitoring Wells and Piezometers. Evidence collected during the 
suspended 1994 soil removal effort at AOC 57 / Area 2 revealed free phase product in soil at 
the water table suggesting the possibility of groundwater contamination in the form of 
dissolved and free-phase contaminants. Little information on local groundwater flow and 
contamination was available. Characterizing the nature of potential groundwater flow and 
contamination in the area around AOC 57 / Areas 2 and 3 was of critical importance to 
defining potential receptors. The installation of groundwater monitoring wells and 
piezometers at AOC 57 / Areas 2 and 3 provided information on the distribution of 
contaminants and characterization of aquifer hydraulic properties. 

Wells were installed in locations selected to provide representative samples from upgradient 
and downgradient groundwater. Piezometers were located to evaluate the hydraulic 
dynamics between groundwater and Cold Spring Brook as part of the assessment of 
potential downgradient receptors. Soil samples collected during the installation of these 
monitoring wells and piezometers were used to characterize soil stratigraphy, also useful in 
developing remedial alternatives. 

Harding Lawson Associates 

G:\Projects\USAECIPROJECTS\57RITEX1\final\57finaltext.doc 
June 6, 2000 

5-8 

45001 



SECTIONS 

5.3.1.7 Sediment and Surface Water Sampling. In order to characterize the potential for 
contaminant migration to Cold Spring Brook, sediment and surface water samples were 
collected from wetland areas near AOC 57 / Area 2 and 3 and in Cold Spring Brook. Whole 
sediment samples were also collected for toxicity testing. 

The results of the sediment and surface water sampling program were used with other Rl 
data to delineate the extent of contamination and to assess risk to potential receptors and 
establish clean up goals. 

5.3.1.8 Sample Analysis. Petroleum hydrocarbons appear to be the predominant 
contaminants present in soil and sediment collected at AOC 57. Elevated concentrations of 
VOCs, PCBs, lead, and arsenic possibly associated with the petroleum hydrocarbons, have 
also been detected. Soil, groundwater, surface water, and sediment samples collected from 
selected locations within test pits, soil borings, monitoring wells, and Cold Spring Brook 
were analyzed for these and other analytes. Chemical analyses performed during the Rl 
included various field screening techniques designed to provide a preliminary evaluation of 
contaminant distribution. Sample analysis also included off-site laboratory analysis 
designed to provide a higher level of accuracy in evaluating contaminant distribution, as 
input to the human health and ecological risk assessments, and remedial alternatives 
development. The field and off-site laboratory analytical program enhanced and built upon 
efforts begun under previous investigations at these sites. 

Toxicity testing was also conducted on selected whole sediment samples collected from the 
wetland adjacent to AOC 57/Area 2. The test results are used to evaluate adverse effects 
associated with exposure of selected freshwater invertebrate species to whole sediment. 
These results will be used to supplement the chemical data used in the ecological risk 
assessment. 

5.3.1.9 Ecological Survey and Wetlands Investigation. A qualitative ecological survey 
was conducted to identify potential ecological receptors and exposure pathways in Cold 
Spring Brook and its floodplain at AOC 57 Areas 1, 2, and 3. Information from the 
qualitative survey was incorporated into the baseline ecological risk assessment. The results 
of the survey provide information necessary for evaluating and developing cost estimates 
for remedial alternatives. 
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5.3.1.10 Baseline Risk Assessment. A baseline risk assessment, in accordance with 
USEPA risk assessment guidelines, was conducted for AOC 57/Areas 1, 2, and 3 to 
evaluate both actual and potential human health and ecological risks associated with soil, 
groundwater, surface water, and sediment contamination. The components of the two risk 
assessments include the following: data summarization and selection of chemicals of 
potential concern (CPCs); hazard assessment; ecological characterization; exposure 
assessments; ecological effects assessment; toxicity assessment; risk characterizations; 
comparison of analytical data to health standards and guidelines; and qualitative uncertainty 
analyses. The risk assessments are presented in Section 9.0 of this report. 

5.3.1.11 Remedial Alternatives Development/Screening. A range of remedial 
alternatives are developed in the FS by assembling combinations of technologies to address 
the response objectives. The range of alternatives include no action, actions that reduce 
contaminant migration or minimize exposure, and treatment alternatives that address the 
principal threats and eliminate or minimize the need for long-term management. These 
alternatives will then be screened using effectiveness, implementability, and cost criteria to 
limit the number of alternatives to be evaluated in detail, while still preserving the range of 
options. 

5.3.1.12 Detailed Analysis of Alternatives. A limited number of alternatives remaining 
after the screening process will be evaluated based on seven of the nine CERCLA criteria in 
the FS. The criteria of state and community acceptance will be evaluated upon receipt of 
state and public comments. Each alternative is evaluated individually, and then the 
alternatives are compared against each other to provide decision-makers with information 
that will assist them in selecting the best alternative for remediation of the site. 

5.3.2 Data Quality Objectives 

The procedures of the Quality Assurance (QA) Objectives presented in Section 3.0 of 
Volume I of the Fort Devens POP (ABB-ES, 1995b) were followed during the RI/FS field 
programs at AOC 57/Areas 2 and 3. This subsection describes a general scope of work, 
data quality objectives (DQOs) and the QA/QC approach. 

Analyses were conducted on samples collected from AOC 57/Areas 2 and 3 to evaluate the 
nature and distribution of the contaminants detected during previous investigations. On-site 
field analysis conform with the guidelines presented in Subsection 4.6 of Volume I of the 
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Fort Devens POP. Off-site laboratory analytical procedures are presented in Section 3.0 and 
Appendix D of this report and Section 7.0 of Volume I of the POP. The Laboratory QA 
Plan and the USAEC Performance Demonstrated Analytical Methods procedures are 
presented in Appendices B and C, respectively, in Volume II of the Fort Devens POP 
(ABB-ES, 1995b). 

The USEPA in 1993 identified two general levels of analytical data quality (USEPA, 1993), 
to replace the five previously described data quality levels (USEP A, 1987). One of the 
levels, Screening with Definitive Confirmation, generally comprises field screening and 
analysis, and encompasses former USEP A 1987 DQO Levels I and II. Activities conducted 
under the AOC 57 Rl which fall into this category include basic field measurements for pH, 
conductivity, temperature, dissolved oxygen, turbidity, and PID measurements, as well as 
any on-site analyses. The other general level of data quality, Definitive Data, generally 
comprises off-site laboratory analysis using CLP RAS or other published USEP A methods, 
and includes former USEP A 1987 DQO Levels ill, IV, and V. Laboratory methods which 
have been performance-demonstrated under procedures outlined in the USATHAMA QA 
Plan (USATHAMA, 1990) fall into this level. This level includes off-site water quality 
parameter and other parameters where USAEC guidelines are not applicable, and off-site 
laboratory analyses for PAL organics and inorganics. 

With the exception of the 1999 Area 3 source area soil removal, data collected during the 
RI/FS process (both chemical and geotechnical data) was entered and stored in USAEC's 
IRDMIS. The subcontract analytical laboratory entered all off-site laboratory chemical data 
as USAEC Level II data, and HLA was responsible for all geotechnical data. The USAEC 
was responsible for reviewing and qualifying the USAEC Level II data submitted by the 
subcontract laboratory, and elevating the chemical data to USAEC Level ill data. At that 
point the chemical data is at it's highest data quality and is then available for use in the 
IRDMIS. USAEC Level ill and appropriate USEPA methods data were used in the RI/FS 
Report. 

DQOs were established to support the level of detail required for Rl activities. Data 
generated during the field and laboratory tasks were used to characterize AOC 57 conditions 
and to perform baseline risk assessments. 

DQOs and QC for field measurements and laboratory analyses conform to USAEC and 
USEPA requirements (as specified in the USAEC Quality Assurance Manual, 1990 and 
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Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA, 
1988). 

USAEC requirements and analytical processes are discussed in Section 3.0 of this report. 
They focus on the use of laboratory control spikes in associated data lots to measure the 
performance of the off-site laboratory in the use ofUSAEC methods. Many of the USAEC 
methods are identical to standard USEP A methods. The certification process, required by 
laboratories performing USAEC work, is discussed in Subsection 3.2.1. The data review 
and evaluation process are described in Subsection 3.2.6. 

Laboratory data were evaluated for precision, accuracy, representativeness, completeness 
and comparability (P ARCC) in order to meet USEP A Level ill requirements. This was 
accomplished through the collection of field QC blanks such as field blanks, trip blanks and 
equipment rinsates, and through the evaluation of laboratory blanks such as method blanks. 
The specific purpose of collecting each of these is discussed in Subsection 3.2.5 of this 
report. Laboratory control spikes are run in the certification process to generate control 
charts that help to establish control limits that are used to ensure accuracy of the results. 
This process is described in the text of the report in Subsection 3.2.5. MS/MSD samples 
and duplicate samples were also analyzed to meet PARCC data quality objectives. QC 
sample results are presented in Appendix D. Interpretations on the quality and usability of 
data are presented in Subsection 7 .1. 

The precision of the data is a measurement of the ability to reproduce a value under certain 
conditions. It is a quantitative measurement based on the differences of two values. 
Precision was evaluated using the RPD of MS/MSD sample pairs and field duplicate 
sample pairs. Accuracy measurements identify the performance of a measurement system 
based on tests with known values. The laboratory, sampling, and media effects on accuracy 
were assessed by reviewing the percent recoveries of spiked analytes for MS/MSDs, 
laboratory control samples, and surrogate compounds. Evaluations of the precision and 
accuracy of the data are found in Appendix D and Subsection 7.1.3. 

Representativeness refers to the extent to which a measurement accurately and precisely 
represents a given population within the accepted variation of laboratory and sampling 
measurements. Collection techniques that obtained samples characteristic of the matrix and 
location being evaluated were chosen. Historic information was used to identify sample 
locations. Representativeness was also evaluated using method blanks and field QC sample 
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data. By evaluating method blank and field QC samples, potential false positive results 
were identified. Representativeness was also measured by evaluating field duplicate pair 
prec!S!on. Evaluations of data representativeness are presented in Appendix D and 
Subsection 7 .1.2. 

Completeness refers to the percentage of usable, valid values obtained through data 
evaluation. Completeness was determined .by the success rate in meeting holding time 
criteria and acceptance of sample lots by USAEC. Analytical results are considered usable 
unless otherwise stated in Subsection 7.1. 

Comparability is a qualitative assessment describing the confidence with which one data set 
may be compared with another. Comparability was assured using standard operating 
procedures for sampling, and by reporting analytical results in standard units. 

5.4 SUMMARY OF 1995, 1996, AND 1998 REMEDIAL INVESTIGATION PROGRAMS 

RI field investigations were initiated at AOC 57 Area 2 in August of 1995 and continued 
into November of 1995. In addition to the 23 test pits excavated within Area 2, four test 
pits were excavated to the east of AOC 57 Area 2. The test pitting was performed based 
upon apparent soil staining evidenced in historical photographs. Sample analysis results 
from the four test pits warranted further investigation based upon TPHC and chlorinated 
VOC concentrations. The area east of AOC 57 Area 2 was designated AOC 57 Area 3 and 
additional field investigation was performed in August and September of 1996. In an effort 
to address regulatory concerns, and to better delineate the extent of contamination, 
additional sampling was performed at Areas 2 and 3 in May of 1998. The RI techniques 
used at AOC 57 were conducted in conformance with the Revised Final Task Order Work 
Plans for AOC 57, AOC 63AX, and AOC 69W (ABB-ES, 1996a), The Final Rl/FS Task 
Work Plan Addendum for AOC 57 (ABB-ES, 1996b), the Draft Rl/FS Supplemental Work 
Plan for AOC 57 Areas 2 and 3 (HLA, 1998), and the Fort Devens POP (ABB-ES, 1995b). 
A summary of investigation activities completed during the RI is presented in Table 5-1. 
Locations of RI explorations are presented in Figures 5-8 and 5-9. 

Harding Lawson Associates 

G:\Projects\USAECIPROJECTSl57RITElmfinall57finaltext.doc 
June 6, 2000 

5-13 

45001 



SECTIONS 

The Rl field investigation programs for AOC 57 Areas 2 and 3 consisted of: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

geophysical survey consisting ofEM-31 and magnetometer at Area2 and 
EM-31 andEM-61 atArea3; 

collection of 16 sediment and 11 surface water samples from Cold Spring 
Brook near Area 2, and five surface water and sediment samples from the 
Cold Spring Brook Flood plain at Area 3; 

excavation of 23 test pits at Area 2 (57E-95-01X through 57E -95-20X and 
57E-95-25X through 57E-95-27X) and eight test pits at Area 3 (57E-95-21X 
through 57E-95-24X and 57E-96-28X through 57E-96-31X); 

drilling and sampling of six soil borings at Area 2 (57B-95-01X through 
57B-95-06X) and six soil borings at Area 3 (57B-96-07X through 
57B-96-12X); 

soil and groundwater sampling of 20 Ten-aProbe5M points installed at Area 3 
(57R-95-01X through 57R-95-06X and 57R-96-07X through 57R-96-20X); 

collection of surficial and subsurface soil samples from 10 locations at 
Area 2 and from six locations at Area 3; 

installation of nine monitoring wells at Area 2 (57M-95-01X, 57M-95-02X, 
57M-95-04A, 57M-95-04B, 57M-95-05X, through 57M-95-07X, 57M-95-
08A, and 57M-95-08B) and six monitoring wells at Area 3 (57M-95-03X 
and 57M-96-09X through 57M-96-13X); 

installation of three piezometers at Area 2 (57P-95-01A, 57P-95-01B and 
57P-98-02X) and two piezometers at Area 3 (57P-98-03X and 57P-98-04X); 

well development of all newly installed monitoring wells; 

performance of a qualitative ecological survey and wetlands investigation of 
the Cold Spring Brook wetlands and floodplain; 
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two rounds of groundwater sampling from nine new and two existing 
monitoring wells at Area 2, one round of groundwater sampling from six 
new and one existing monitoring well at Area 3, and one round of sampling 
from the piezometers at Areas 2 and 3 and monitoring well 57M-96-11X; 

field analysis of soil and groundwater samples from test pits , TerraProbe5M 
points, and soil borings from Areas 2 and 3 using a field GC and IR; 

laboratory analysis of environmental samples; 

aquifer conductivity testing of all new monitoring wells; and 

site topographic survey and vertical and horizontal survey of explorations at 
Areas 2 and 3. 

HLA established a project field office in Building 2012 on the former Main Post. The field 
office was used for equipment storage and maintenance, sample management, shipping and 
receiving, staff meetings, and communications. A telephone was maintained in the field 
office and each field crew was issued a hand-held cellular phone. An equipment 
decontamination pad was constructed near Building 202 also on the former Main Post. 
HLA and subcontractor staff were briefed about the nature of AOC 57, health and safety 
infmmation, Devens traffic regulations, and key technical requirements. 

HLA began implementation of the AOC 57 field program in August 1995, with equipment 
mobilization and GPR survey for boring clearance. The next phase of field work began in 
August of 1996 and the third phase in May of 1998. 

The subcontractors assisting HLA in conducting the RI field program were as follows: 

• D.L. Maher, Reading, MA - Drilling and monitoring well installation 
(1995). • 

• New Hampshire Boring, Londonderry, NH - Drilling and monitoring well 
installation (1996). 

• Enpro Environmental Services, Newburyport, MA - Test pit excavation. 
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• ESE/QST, Gainesville, FL and Groundwater Analytical of Woods Hole, MA 
- Chemical analysis of environmental samples. 

o Martinage Engineering Assoc., Inc., Reading, MA - Surveying of site 
explorations. 

All field activities were conducted in accordance with the Fort Devens POP (ABB-ES, 
1995b) and USAEC's Geoteclmical Guidelines (USAEC, 1987). The following subsections 
describe the RI field activities performed at AOC 57 in 1995, 1996, and 1998. 

5.4.1 Surficial Geophysical Survey 

A surficial geophysical survey was performed at Area 2 in September of 1995. 
Magnetometer and terrain conductivity (EM-31) were performed on a 20-foot grid in an 
area approximately ten acres in size (Figure 5-8) in an attempt to locate subsurface source(s) 
of the contamination detected in soils. Geophysical anomalies were investigated with 
ground penetrating radar (GPR). 

A second geophysical survey was performed at Area 3 in August of 1996. The Area 3 
survey utilized terrain conductivity (EM-31) and EM-61 on a 10 foot grid in an area 
approximately 1.5 acres in size (Figure 5-9). The survey was conducted in an attempt to 
delineate potential subsurface source(s) of the contamination detected in soils and to locate 
subsurface debris. Data obtained from both of the geophysical surveys were also used to aid 
in placement of subsequent explorations ( e.g., test pits, soil borings, and monitoring wells). 
Geophysical data and interpretations are provided in Appendix C. 

The surficial geophysical survey procedures are outlined in Subsection 4.4.3 of Volume I of 
the Fort Devens POP (ABB-ES, 1995b). 

5.4.2 Surface Water and Sediment Sampling 

In order to characterize the impact of AOC 57 Area 2 on Cold Spring Brook, 13 sediment 
and eight surface water samples were collected from eight locations during the 1995 field 
investigation (57D-95-03X through 57D-95-10X) (Figures 5-6 and 5-8). Samples were 
collected from areas of deposition within Cold Spring Brook and the associated wetland. At 
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five of the locations (57D-95-03X through 57D-95-07X) two sediment samples were 
collected, one from the top of the sediment layer and one from between 2 and 5 feet below 
the top of the sediment layer. Sediment samples were collected using either a stainless steel 
hand spoon, hand auger, or Ekman dredge and were analyzed for petroleum fingerprinting, 
PAL VOCs, PAL SVOes, PAL inorganics, PAL pesticides/PeBs, TPHe, TOe, and grain 
size distribution. In addition, short-term chronic toxicity testing for Hyallela axteca and 
Chironomus tentans was performed on whole sediment samples collected at 57D-95-04X 
through 57D-95-08X and 57D-95-10X. 

Surface water samples were collected by direct immersion of the sample container at each 
of the sampling locations (57W-95-03X through 57W-95-10X). Off-site analysis of the 
surface water samples consisted of select PAL voes, PAL SVOes, PAL total inorganics, 
PAL dissolved inorganics, PAL pesticides/PeBs, PAL water quality parameters, and 
TPHe. Samples for dissolved inorganic analysis were collected using a peristaltic pump 
and 0.4 micron filter. HLA sampling personnel also measured and recorded water depth, 
temperature, specific conductivity, pH, turbidity, and dissolved oxygen at the sampling 
location at time of collection. 

In May of 1998 an additional three surface water and sediment samples were collected from 
Area 2 (57D/W-98-01X, 57D/W-98-02X, and 57D/W-98-03X) (Figure 5-8) and five 
surface water and sediment samples were collected from Area 3 (57D/W-98-04X, 57D/W-
98-05X, 57D/W-98-06X, 57D/W-98-07X, and 57D/W-98-08X) (Figure 5-9). The samples 
were collected in order to help define the downgradient distribution of contaminants, assess 
the potential for contaminants discharging to the wetland and floodplain, and to provide 
data to support the human health and ecological risk assessments. Locations were selected 
based upon regulatory input during the site walkover and using field analytical data 
obtained from soil sampling. An effort was made to place sediment samples downgradient 
of areas with the highest levels of soil contamination. 

Sediment samples were collected with a stainless steel hand spoon and screened for TPHe 
at an on-site laboratory. All sediment samples collected in 1998 were also submitted for 
off-site analysis for PAL voes, PAL SVOes, select PAL inorganics, PAL 
pesticides/PeBs, TPHe, and EPH/VPH. 

Surface water samples were collected by direct immersion of the sample container. On-site 
screening for TPHe was performed on all surface water samples. Off-site analysis 
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consisted of PAL voes, PAL SVOes, select PAL inorganics, select PAL dissolved 
inorganics, PAL pesticides/PeBs, and EPH/VPH. Samples for dissolved inorganic analysis 
were collected using a peristaltic pump and 0.4 micron filter. 

5.4.3 Test Pitting 

In September of 1995, 23 test pits were installed at Area 2 (57E-95-01X through 57E-95-
20X and 57E-95-25X through 57E-95-27X) (Figure 5-8) and four test pits were installed at 
Area 3 (57E-95-21X through 57E-95-24X) (Figure 5-9). Four additional test pits (57E-96-
28X through 57E-96-31X) were installed at Area3 in August of 1996. Track and tire 
mounted backhoes were used to excavate the test pits which ranged in depth from 5 to 13 ft. 
Between three and eight soil samples were collected from each test pit for field analytical 
screening. Samples collected in 1995 were field analyzed for select chlorinated voes, 
TPHe, and GRO/DRO. Samples collected in 1996 were field analyzed for select 
chlorinated voes and TPHe. Based upon 1995 field analytical results, twenty test pit soil 
samples were selected for off-site analysis. A confirmatory off-site analytical sample was 
collected from each of the four test pits installed in the fall of 1996. Off-site analysis for 
test pit soil samples consisted of petroleum fingerprinting, select PAL voes, PAL SVOes, 
PAL inorganics, PAL pesticides/PeBs, TPHe, and grain size. During the test pitting, an 
HLA geologist described activities and observations in test pit logs that are presented in 
Appendix A. Test pit sampling and geologic data are summarized in Table 5-7. 

5.4.4 TerraProbesM Soil and Groundwater Sampling 

Twenty TerraProbesM points were completed at Area 3, 57R-95-01X through 57R-95-06X 
in 1995 and 57R-96-07X through 57R-96-20X in 1996 (Figure 5-9). Soil and groundwater 
samples were collected from the TerraProbesM points to further define the vertical and 
horizontal distribution of the soil and groundwater contamination detected in test pit 57E-
95-24X and monitoring well 57M-95-03X (Figure 5-9). Three soil samples were collected 
at each point from depths ranging between O and 12 feet, except 57R-95-06X where only 
one soil sample was collected. Soil samples were analyzed in the field for BTEX, select 
chlorinated voes, and TPHe. Analysis of field chromatograms of samples collected at the 
beginning of the 1996 investigation indicated that soil and groundwater samples may 
contain dichlorobenzene and naphthalene. As a result the field Ge was calibrated for these 
compounds and select TerraProbe8M locations resampled, TerraProbesM locations were 
based upon geophysical survey results and contaminant distribution as determined by field 
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analytical data. 

Groundwater samples were collected from 19 of the 20 TerraProbesM points at depths 
ranging between 10 and 14 feet bgs and analyzed for BTEX and select chlorinated VOCs. 
Groundwater was sampled with a peristaltic pump from inside the probe rods. Prior to 
sampling, the borings were purged using the peristaltic pump. Upon recharge or the 
removal of two boring volumes a groundwater sample was collected. Sampling procedures 
are presented in Subsection 4.5 .1.3 of Volume I of the Fort Devens POP (ABB-ES, 1995b ). 
Analytical sample results are discussed in detail in Section 7.0 of this report. 

5.4.5 Soil Borings and Soil Sampling 

A total of 12 soil borings and 15 monitoring well borings were installed during the Rl. Soil 
borings 57B-95-01X through 57B-95-06X and monitoring well borings 57M-95-01X, 57M-
95-02X, 57M-95-04A, 57M-95-04B, 57M-95-05X, 57M-95-06X, 57M-95-07X, 57M-95-
08A, and 57M-95-08B were installed at Area2 in September and October of 1995 
(Figure 5-8). Soil borings 57B-96-07X through 57B-95-12X and monitoring well borings 
57M-95-03X and 57M-96-09X through 57M-96-13X were installed at Area 3 in August of 
1996 (Figure 5-9). 

The monitoring well borings 57M-95-01X, 57M-95-02X, 57M-95-04A, 57M-95-04B, 
57M-95-05X, 57M-95-06X, 57M-95-07X, 57M-95-08A, and 57M-95-08B were drilled 
with 6¼-inch inside diameter (ID) hollow stem augers (HSAs). The remainder of the 
borings were installed with 4¼-inch ID HSAs. 

Borings 57M-95-01X, 57M-95-03X, 57M-95-07X, and 57M-95-08B were sampled 
continuously with 3-inch outside diameter (OD) split spoons using the standard penetration 
test technique to characterize subsurface stratigraphy. The remainder of the borings were 
sampled at approximately 5-foot intervals except for 57M-96-12X which was intended to be 
a monitoring well boring but abandoned after 5-feet of drilling. In addition, only one soil 
sample was collected from monitoring well borings 57M-96-10X, 57M-96-11X, 57M-96-
12X, and 57M-96-13X. Refer to Table 5-8 for reference sample and off-site analytical 
sample intervals. The soil samples collected from each boring were used for soil 
classification, field analytical samples and/or off-site laboratory analysis. Soil samples were 
analyzed in the field for BTEX, select chlorinated VOCs, and TPHC and at the off-site 
laboratory for petroleum fingerprinting, PAL VOCs, PAL SVOCs, PAL inorganics, PAL 
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pesticides/PCBs, TPHC and grain size distribution. Groundwater samples were collected 
for field analysis by GC from the monitoring well borings 57M-95-01X, 57M-95-02X, 
57M-95-03X, 57M-95-06X, 57M-95-07X, 57M-95-08A, 57M-95-08B, 57M-96-09X, 
57M-96-10X, 57M-96-11X, 57M-96-12X, and 57M-96-13X. These samples were 
collected to better define the horizontal distribution of site contaminants for optimum 
downgradient and crossgradient monitoring well location. Soil boring and sampling 
procedures are presented in Subsection 4.5.1.3 of Volume I of the Fort Devens POP 
(ABB-ES, 1995b). Soil boring logs are presented in Appendix A and summarized in 
Table 5-8. Analytical sample results are discussed in Section 7.0 of this report. 

In May of 1998 additional surficial and subsurface soil sampling was pe1formed to better 
define downgradient contaminant distributions at Areas 2 and 3. Two soil samples, one at 
the ground surface and one at the water table, were collected from 10 locations at Area 2 
(57S-98-01X through 57S-98-10X) (Figure 5-8) and from six locations at Area 3 (57S-98-
11X through 57S-98-16X) (Figure 5-9). Samples were collected using a stainless steel hand 
spoon and stainless steel hand auger. All samples were screened at the on-site laboratory 
for TPHC. Ten samples from Area 2 and three samples from Area 3 were selected for off
site analysis based upon field observations and the results of the on-site TPHC analysis. 
Area 2 samples selected for off-site analysis included; 57S-98-01X at I-foot bgs, 57S-98-
02X at ground surface, 57S-98-03X at 2 feet bgs, 57S-98-04X at I-foot bgs, 57S-98-05X at 
3 feet bgs, 57S-98-06X at 1-foot bgs, 57S-98°07X at ground surface and 1-foot bgs, 57S-
98-08X at ground surface, and 57S-98-09X at ground surface. Area 3 samples chosen for 
off-site analysis included; 57S-98-13X at 1-foot bgs, 57S-98-14X at I-foot bgs, and 57S-98-
15X at 3 feet bgs. Off-site analysis of the 1998 soil samples consisted of PAL VOCs, PAL 
SVOCs, select PAL metals, PAL pesticides/PCBs, TPHC, and EPH/VPH. Sampling 
procedures are presented in Subsections 4.5.1 and 4.5.1.1 of the Fort Devens POP (ABB
ES, 1995b). Results of the field and off-site analyses are discussed in Section 7.0 of this 
report. 

5.4.6 Monitoring Well/Piezometer Installation 

Based on the field analytical results of the test pitting and soil boring programs nine 
monitoring wells and two piezometers were installed at Area 2 in 1995. In 1998 an 
additional water table piezometer, 57P-98-02X, was installed (Figure 5-8). All of the 
monitoring wells were water table wells with the exception of the deeper overburden wells 
57M-95-04B and 57M-95-08B. A total of six monitoring wells were installed at Area 3 in 
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1996; 57M-95-03X in 1995 and 57M-96-09X through 57M-96-13X in 1996. In 1998 two 
piezometers were installed at Area 3, 57P-98-03X and 57P-98-04X (Figure 5-9). The 
piezometers were screened 2 feet below the water table. All of the monitoring wells at 
Area 3 were water table wells. 

Monitoring well construction was completed in accordance with USAEC requirements and 
Subsection 4.4.6.4 of Volume I of the Fort Devens POP (ABB-ES, 1995b). Monitoring 
well construction diagrams are provided in Appendix B and a summary of each monitoring 
well installation is presented in Table 5-9. 

5.4.7 Monitoring Well Development 

Each of the newly installed RI monitoring wells were developed using the pump and surge 
method, to remove any water added to the boring during drilling and/or well installation, 
and to remove sediment from the monitoring well screen prior to groundwater sampling and 
aquifer testing. Dedicated equipment was used to minimize the possibility of cross 
contamination occurring between wells and water was not added to the wells during 
development. The procedures for well development are presented in Subsection 4.4.6.5 of 
Volume I of the Fort Devens POP (ABB-ES, 1995b ). 

Monitoring well development is documented on Well Development Field Data Records 
presented in Appendix G. 

5.4.8 Groundwater Sampling 

Two rounds of groundwater samples were collected from the nine new and two existing 
monitoring wells at Area 2 and 57M-95-03X at Area 3. Round 1 samples were collected in 
October and November of 1995 and Round two samples were collected in February of 
1996. The groundwater samples for these two rounds were submitted for off-site laboratory 
analysis consisting of PAL VOCs, SVOCs, inorganics (both filtered and unfiltered), water 
quality parameters, TPHC, and TSS. Groundwater sampling procedures are presented in 
Subsection 4.5.2.2 of Volume I of the Fort Devens POP (ABB-ES, 1995b). One round of 
groundwater sampling, designated Round 3, was performed at Area 3. Area 3 monitoring 
wells were sampled in September and October of 1996 following USEPA Region I low
flow sampling protocols as described in "Low Flow (minimum stress) Purging and 
Sampling Procedure for the Collection of Ground Water Samples from Monitoring Wells: 
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SOP # GW 0001" (USEPA, 1996). An additional round of groundwater samples was 
collected in 1998 from the Area 2 piezometer 57P-98-02X, the Area 3 piezometers 57P-98-
03X and 57P-98-04X, and the monitoring well 57M-96-11X. The groundwater samples 
were screened for TPHC at the on-site laboratory and submitted for off-site analysis for 
PAL VOCs, PAL SVOCs, dissolved select PAL metals (As, Se, Sb, Ba, Cu, Pb, Mn, and 
Zn), total select PAL metals, PAL pesticides/PCBs, and EPH/VPH. These samples were 
collected to better define the dishi.bution of downgradient contamination. Field data records 
are presented in Appendix H, and off-site laboratory analytical results are discussed in detail 
in Section 7.0 of this report. 

5.4.9 In-Situ Hydraulic Conductivity Testing 

In-situ hydraulic conductivity tests were performed on all of the monitoring wells installed 
during the RI to obtain estimates of hydraulic conductivity. Appendix F presents data and 
analysis of the hydraulic conductivity testing. All tests were performed by rising head 
methodology. The rate of water level recovery back to static conditions within the well 
casing or screened interval was monitored using a pressure transducer and data logger. The 
depression of the water level within the well (for rising head tests) was accomplished with a 
solid, cylindrical PVC slug nsing the techniques discussed in Subsection 4.8.2 of Volume I 
of the Fort Devens POP (ABB-ES, 1995b ). 

The data from all in-situ hydraulic conductivity tests were analyzed using the method of 
Bouwer and Rice (1976) with the Aqtesolv computer program. In addition, data were 
analyzed by the Hvorslev (1951) method. Discussion of the results of in-situ hydraulic 
conductivity testing are presented in Section 6.0 of this RI report. Hydraulic conductivity 
data and analyses are provided in Appendix F. 

5.4.10 Equipment Decontamination 

Several different sampling and analytical procedures were used during the AOC 57 RI field 
programs, which led to a variety of decontamination procedures. Decontamination 
procedures were conducted in conformance with Subsection 4.3 in the Fort Devens POP 
(ABB-ES, 1995b ). To document the effectiveness of decontamination procedures, periodic 
• equipment rinsate blanks were collected and submitted for chemical analyses. Analytical 
results for the rinsate blanks are presented in Appendix D. 
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5.4.11 Investigation-Derived Waste 

During the field programs at AOC 57 a variety of investigation-derived waste (IDW) was 
produced, including purge water, soil cuttings, well development water, decontamination 
fluids, and personnel protective equipment. The collection, handling, and disposal ofIDW 
was conducted in conformance with Subsection 4.10 of the Fort Devens POP (ABB-ES, 
1995b). 

5.4.12 Location and Elevation Survey 

Upon completion of the 1995 and 1996 RI field programs at AOC 57, a location and 
elevation survey was conducted to accurately locate the explorations, including new and 
existing monitoring wells, piezometers, soil borings, test pits, surface water/sediment 
sampling points, and TerraProbesM points. A topographic survey was also conducted at 
Areas 2 and 3 of AOC 57 to better define the topographic features at the site. 

The surveys were conducted by Martinage Engineering, Inc. of Reading, MA. Horizontal 
control was established with a Leitz Sokkia II Total Station Vernier reading to one second 
accuracy. Vertical control was established using a Topcon Auto Level. Vertical locations 
were measured to within 0.01 feet and the horizontal control was measured as state planer 
coordinates to the nearest O .1 feet. 

Monitoring wells and piezometers were surveyed for horizontal control and vertical control 
of the ground surface, top of the protective casing, and the top of the PVC well riser. Soil 
borings, test pits, surface water/sediment points, and TerraProbesM points were surveyed for 
horizontal control and vertical control of the ground surface. Procedures followed during 
the survey task are outlined in Subsection 4.9 of Volume I of the Fort Devens POP 
(ABB-ES, 1995b ). Appendix I presents a summary of the survey data. 

Following the 1998 field program all explorations were horizontally located using a Trimble 
Pro-SR global positioning system. Piezometers were vertically surveyed by HLA personnel 
to within 0.01 feet. 
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5.5 1999 AREA 3 CONTAMINATED SOIL REMOVAL 

A contaminated soil removal was performed at AOC 57 Area 3 in the spring of 1999. 
Data collected during the Rl showed that a historic garage waste disposal site 
approximately 40 feet square by five feet in depth was acting as a source of soil and 
groundwater contamination. Advective transport appears to have aided in the southerly 
migration of soil contamination. Removal activities were conducted in accordance with 
the Action Memorandum for AOC 57, Area 3 (HLA, 1999). 

Soil excavation was performed with an extended-reach, tracked excavator. Prior to 
excavation a soil berm was constructed and a silt fence was erected on the southern side 
of the excavation to prevent migration of contaminated soils or siltation of the Cold 
Spring Brook wetland. The source area removal was conducted in phases based on 
results of confirmatory samples collected from the excavation floor and sidewalls. 
Confirmatory samples were analyzed at an off-site laboratory for pesticides/PCBs and 
EPHNPH. In addition, while soils were being excavated, samples were collected for PID 
headspace analysis to aid in directing the excavation. The extent of the excavation and 
location of confirmatory samples are provided in Figure 5-9. 

PHASE I 

The initial soil removal action was completed between March 22 and March 25, 1999. 
Existing landmarks including monitoring wells and historic sample locations were used 
as reference points to identify the boundaries of the excavation. The excavation began at 
the southern end of the source area (near soil boring 57B-96-07X) and moved north. 
The excavation reached a depth of approximately 5 feet in the southern portion and 10 
feet in the north. Phase I of the source area removal action yielded approximately 1400 
cubic yards of contaminated soil and debris. A total of ten confirmatory samples, eight 
sidewall (EX57W0IX through EX57W08X) and two floor samples (EX57F0IX and 
EX57F02X), were collected for off-site analysis. 

Results of confirmatory sampling are discussed in detail in Section 7.0. 

PHASE II 

Phase I confirmatory sampling indicated that residual PCB contamination was present in 
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two of the samples (EX57W03X and EX57F01X) at levels in excess ofMCP S-2/GW-3 
standards but below the risk based goal for subsurface soils of 4 µgig. The PCB 
detections were located at the southern extent of the excavation. In response to these 
results a second phase of the soil removal action was conducted on April 15 and 16, 1999. 
The Phase II excavation was started approximately 50 feet south of the existing 
excavation and was extended north to the previous excavation. The width of the 
excavation in this area was approximately 12 feet, the same as the southern tongue of the 
previous excavation. In addition, the southwestern wall of the previous excavation was 
expanded approximately three feet to the west. The phase II excavation was 
approximately three feet deep in the southern end and approximately 5 feet deep at the 
northern end where it joined the Phase I excavation. 

A total of six confirmatory samples were collected from within the excavation including 
five wall samples (EX57W09X through EX57W13X) and one floor sample (EX57F03X). 
A total of 320 cubic yards of material was removed during this phase of the soil removal 
action. 

The results of the Phase II confirmatory samples indicated that elevated concentrations of 
PCBs and EPH were present on the southern wall of the excavation. Therefore, on May 
26, 1999 PCB immuno-assays were used to delineate the area of residual PCB 
contamination. Samples were collected from eleven location using a hand auger. The 
sample locations were within two to six feet of the excavation and the samples were 
collected from one to three feet bgs. Some of the locations were sampled at multiple 
depths. 

PHASE III 

Based upon the results of the PCB screening and the Phase II confamatory sampling, 
additional excavation was performed in the area extending laterally two feet around the 
southern tongue of the excavation. No additional material was removed from the bottom 
of the excavation in this area. Four confirmatory samples were collected from the 
sidewalls. An additional 140 cubic yards of soil was removed during the Phase II 
excavation. 

In total, 1860 cubic yards of soil was removed during the Area 3 soil removal. The 
contaminated soil was stored adjacent to Barnum Road. The soil was placed on poly-
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sheeting, and covered with reinforced poly-sheeting. Sh·aw bales were placed around the 
covered soil pile to prevent runoff to the surrounding area. 
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6.0 SITE HYDROLOGY, GEOLOGY AND GROUNDWATER 
CHARACTERIZATION 

6.1 SITE HYDROLOGY 

AOC 57 is located in the eastern portion of the former Main Post south of Barnum Road. 
The most significant hydrological feature is Cold Spring Brook, which originates in the 
central part of the former Main Post at Devens. Its headwaters are formed by runoff and 
groundwater discharge in the vicinity of the former Ammunition Storage Point and Cold 
Spring Brook landfill. Further downstream, it flows north through woodlands and wetlands 
and passes beneath the B&M Railroad right-of-way at Barnum Road. From there the brook 
is fed by runoff and groundwater • discharge from the fo1mer Army property south of 
Barnum Road. It is at this point that the brook passes to the south of AOC 57 (Figures 5-1 
and 5-2). The brook continues to flow northeast off Devens property where it ultimately 
discharges to Grove Pond. The portion of the brook that is located south and southeast of 
Barnum Road has been designated Lower Cold Spring Brook and was the subject of the 

. Lower Cold Spring Brook Site Investigation (ABB-ES, 1995c). 

Lower Cold Spring Brook is characterized by a four to six feet wide meandering stream 
channel surrounded by 20 to 60 feet of scrub and emergent cattail marsh. Downstream from 
AOC 57 Area 2 the stream channel becomes poorly defined and dendritic flow paths 
become more predominant. The 1977 earthen containment dike located immediately south 
of AOC 57 Area 2 is not believed to have caused ponding of the brook. Observations of 
flow through the southern portion of the dike indicate that flow is not significantly impeded. 
In addition, the emergent marshes are of equal width immediately upstream and 
downstream of the containment dike instead of just upstream as would be expected if 
ponding were occurring. 

Precipitation runoff near Area 1 is primarily controlled by the storm drain No. 6 outfall. 
The outfall flows into an eroded drainage ditch which becomes dendritic and poorly defined 
before ultimately discharging to Cold Spring Brook. 

Precipitation runoff in the vicinity of AOC 57 Area 2 is controlled primarily by topography 
and the drainage ditch that runs roughly north to south through Area 2 (Figure 6-1) 
eventually discharging to the Cold Spring Brook wetlands. 
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Area 3 precipitation runoff is primarily northwest to southeast as dictated by the 
topography. Runoff occurs in eroded channels that are 0.5 to 1 foot deep. Runoff 
discharges and infiltrates in the Cold Spring Brook flood plain and upper portion of the 
wetlands. There is no direct surface runoff from Area 3 to the Cold Spring Brook stream 
channel. 

6.2 SITE GEOLOGY 

This subsection presents descriptions of the geologic formations encountered at AOC 57 
Areas 2 and 3. Figures 6-1 and 6-2 show the orientations of the geologic cross sections. 
Figures 6-3 through 6-6 present geologic cross sections A-A' through D-D', respectively. 
Bedrock was not encountered at AOC 57. 

6.2.1 Overburden Soils 

Surficial and subsurface soils at AOC 57 Areas 2 and 3 are classified by the SCS as the 
Hinckley-Merrimac (Freetown)-Windsor Association (see Figure 2-3). The soil is. 
described as being deep; excessively to moderately well drained; nearly level to very steep 
(see Subsection 2.2.5). Boring logs are presented in Appendix A and results of grain size 
analysis are provided in Appendix J. 

6.2.1.1 Area 2 Soils. Data from soil borings and test pits indicate that soils at Area 2 are 
comprised of reworked gravelly sands and silty sands overlying a discontinuous black ashy 
silt layer which in turn overlies native, poorly to well graded sand and silty sand. 

The surficial gravelly sands and silty sands are predominately located on the flat northern 
portion of the site between the treeline and Barnum Road. These soils are comprised of 
dark brown to tan well graded to poorly graded fme to medium sand. Gravel and silt 
contents vary between 5 and 30 percent with generally higher silt fractions near the treeline 

• and floodplain and increased gravel content to the north toward Barnum Road. The 
surficial soils vary in thickness from 0.5 to 2.0 feet. A layer of black ashy silt, sand, and 
gravel discontinuously underlies the surficial soil. The ashy layer was observed to be 2 to 
6-inches thick in the relatively flat area between Barnum Road and the treeline. The ashy 
layer increases to a maximum observed thickness of 3 feet at the break in slope just inside 
the treeline (57E-95-06X). This layer was not observed in test pits excavated within the 
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floodplain; however, gravel sized pieces of charcoal were found in test pits just over the 
break in slope (57E-95-20X). It is assumed that these two soil layers represent fill from two 
different periods. The ash layer may be due to disposal of spent coal from the former power 
plant located on the north side of Barnum Road and/or it may have served as grade material 
for a motor pool to service Building 3713. 

The surficial layer of the Cold Spring Brook 100 year floodplain, starting at approximately 
the 228 foot topographic contour, is comprised of fluvial deposits of silty sand and silt 
ranging in observed thickness of 1 to 4 feet. Laterally discontinuous deposits of black silty 
organic material from 1 inch to 2 feet in thickness underlie the surficial material. 

Native subsurface soils encountered at the site are comprised of yellowish brown to gray, 
fine to medium, loose to medium dense, poorly to well graded sand and silty sand. Rust 
colored staining was apparent in soil samples from several explorations (57M-95-05X, 
57M-95-07X, 57M-95-08B, and 57B-95-05X). 

6.2.1.2 Area 3 Soils. The northern portion of Area 3 from the motor pool fence to the 
break in slope inside the treeline (located between the 230 and 235 foot topographic 
contours) is comprised of fill material ranging in observed thickness from 1 to 6 feet bgs 
(Figures 6-5 and 6-6). The fill is comprised of silty sand and gravel which is poorly to well 
graded. Assorted debris was observed in all of the test pits excavated at Area 3. It appears 
that Area 3 was used as a disposal area for vehicle maintenance debris presumably 
generated by the Barnum Road motor pools. Surficial debris ( e.g., concrete, barbed wire, 
cans) was observed within the wooded floodplain. Native soils at the site are comprised of 
fine to medium, tan to gray, poorly graded sand near the northern portion of the site (57E-
95-21X through 57E-96-31X). Floodplain deposits consist of loose to medium dense, gray 
fine silty sands as observed in monitoring well borings 57M-96-10X through 57M-96-13X. 

A dark brown to black sandy organic layer, presumably an accumulation of organic matter, 
eluviated from the upper horizons overlies the native gray sand. The organic layer was 
relatively continuous across the undisturbed portions of the site, ranging in depth from three 
to four feet bgs in the northern portion of the site to 1 foot bgs in the southern flood plain 
area. 
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6.2.2 Bedrock Geology 

Bedrock was not encountered in any of the borings at either Area 2 or 3. The bedrock in the 
vicinity of AOC 57 has been classified as the Berwick Formation. The formation is 
described as thin- to thick-bedded metamorphosed calcareous metasiltstone, biotitic 
metasiltstone, and fine-grained metasandstone, interbedded with quartz-muscovite-garnet 
schist and feldspathic quartzite (Zen, 1983; Robinson and Goldsmith, 1991). Depth to 
bedrock is assumed to be approximately 100 feet bgs. This is based on the known depth to 
bedrock of 13 7.5 feet bgs at the Grove Pond well triplet located in the Massachusetts 
National Guard property approximately 2,000 feet to the north-northeast. 

6.2.3 Site Geology Interpretation Summary 

Geology at both Area 2 and Area 3 is comprised of fill materials overlying native sandy 
soils. The fill materials above the floodplain (228-foot topographic contour) at Area 2 are 
comprised of reworked gravelly sand and silty sand 0.5 to 2 feet in thickness overlying a 2 
to 6-inch thick discontinuous ash and coal layer. The fill layers reach a maximum observed 
thickness of 3 feet at the break in slope above the floodplain. 

Floodplain deposits consist of 1 to 4 feet of silty sand and silt overlying black organic soils 
which are 1-inch to 1-foot thick and laterally discontinuous. 

Fill materials at Area 3 are comprised primarily of reworked sand and silty sand, garage 
waste, and construction debris. The fill layer reaches a maximum observed thickness of 
6 feet at test pit 57E-95-24X. Surficial debris was observed within the floodplain south of 
the 225 foot topographic contour. The vegetation of the floodplain area is scrub oak, maple 
and brush while 150 feet to the east the vegetation turns to mature pine. The change in 
vegetation is also coincident with the eastern extent of the surficial debris. Subsurface soil 
was observed to be comprised of fine to medium, tan to gray, poorly graded sand near the 
northern portion of the site (57E-95-21X through 57E-96-31X). Floodplain deposits consist 
of loose to medium dense, gray, fine silty sands as observed in monitoring well borings 
57M-96-10X through 57M-96-13X. Native soils area overlain by a sandy organic layer 
approximately 1-foot thick. 
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6.3 HYDROGEOLOGY 

This subsection presents data and interpretations of hydro geologic conditions at AOC 57 
Areas 2 and 3. Groundwater levels used in this subsection are provided in Table 6-1 and 
interpretive water table elevation contours are presented on Figures 6-7 through 6-10. 
Water level elevations at Area 2 were measured on December 7, 1995, March 26, 1996, 
July 23, 1996, January 15, 1997, June 2, 1997, and September 23, 1998. Water level 
elevations at Area 3 were measured on January 15, 1997, June 2, 1997, and September 23, 
1998. In-situ hydraulic conductivity results are provided in Table 6-2 and Appendix F. 

6.3.1 Area 2 Hydrogeology 

As a result of the type of contaminants (primarily fuel related compounds) identified in 
groundwater at AOC 57 Area 2, the majority of the monitoring wells have been installed as 
water table wells (i.e., their screened interval, including sandpack, spans the water table)(see 
Figures 6-3, 6-4 and Table 5-8). A total of 11 monitoring wells, G3M-92-02X, G3M-92-
07X, 57M-95-01X, 57M-95-02X, 57M-95-04A, 57M-95-04B, 57M-95-05X, 57M-95-06X, 
57M-95-07X, 57M-95-08A, and 57M-95-08B and three piezometers 57P-95-01A, 57P-95-
01B, and 57P-98-02X were installed in overburden soils. Of these, all are water table 
monitoring wells except for 57M-95-04B and 57M-95-08B which are screened from 18 to 
28 feet below ground surface and approximately 14 feet below the water table and the • 
piezometer 57P-95-01B which was screened from 10 to 15 feet bgs, approximately eight 
feet below the water table. 

The water table occurs in the overburden across AOC 57 Area 2 (Figure 6-3 and 6-4). 
Figures 6-7 and 6-8 present interpreted water table elevation contours for Area 2 based on 
the January 15, 1997 and September 23, 1998 data sets, respectively. Groundwater flow is 
predominately north-northwest to south-southeast toward Cold Spring Brook. These flow 
directions are in agreement with the basewide overburden groundwater flow model (Figures 
2-6 and 2-7) (ETA, 1995). Local variations in the flow scheme occur in the floodplain from 
the vicinity of monitoring well 57M-95-05X to the area of flooded emergent marsh west of 
the containment dike (Figure 6-7 and 6-8). The marsh is a local groundwater discharge area 
and the effects of this are seen as depressed water levels in the adjacent floodplain and a 
convergence of flowpaths towards the marsh. The depression adjacent to the marsh, and 
therefore the convergence of flowpaths, is more pronounced during low water levels. The 
depressed water levels also indicate that the containment dike is not causing ponding of 
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Cold Spring Brook. 

A review of historical groundwater level data indicates that the brook and associated 
wetlands act as a mediating influence on water levels. A comparison of data from March of 
1996 and January of 1997 shows increases in water levels of over 1 foot near Barnum Road 
(225.5 to 226.71 feet at G3M-92-02X and 225.33 feet to 226.32 feet at 57M-95-01X) while 
monitoring wells and piezometers adjacent to the wetland show increases on the order of 
0.1 feet (220.65 to 220.71 at 57P-95-01A and 221.11 to 221.25 at 57M-95-04A) for the 
same time period. 

Horizontal hydraulic gradients were calculated from each set of water level measurements. 
Gradients were calculated using multiple wells that, as much as possible, share a common 
flow path. In general, horizontal hydraulic gradients are flatter in the northern portion of the 
site above the break in slope and more steep near the break in slope and floodplain. 
Multiple wells were selected with respect to this so as to provide representative gradients. 
Calculations are provided in Appendix F. The geometric mean of horizontal hydraulic 
gradients calculated for all data sets range between 0.0095 ft/ft (December 7, 1995) and 
0.013 ft/ft (July 23, 1996). 

Vertical hydraulic gradients were calculated between the piezometer pair 57P-95-01A/57P-
95-01B and the monitoring well pairs 57M-95-04A/57M-95-04B and 57M-95-08A/57M-
95-08B (Figure 6-7 and 6-8) for each set of water level measurements. The piezometer pair 
yielded upward gradients ranging between 0.028 and 0.039 ft/ft. The 57M-95-04A/57M-
95-04B well pair showed relatively no vertical gradient with calculated values ranging 
between 0.002 ft/ft upward and 0.0006 ft/ft downward. Downward vertical gradients 
between 0.001 and 0.019 ft/ft were measured at 57M-95-08A/57M-95-08B. The decrease 
in magnitude of upward vertical gradients between the piezometer pair 57P-95-01A/57P-
95-01B and the monitoring well pair 57M-95-04A/57M-95-04B as well as the change to a 
small downward vertical gradient at 57M-95-08A/57M-95-08B is in direct correlation with 
their distances from the brook and wetland. 

In-situ Hydraulic Conductivity Results. In-situ hydraulic conductivity test results 
presented in Table 6-2 indicate that estimates of hydraulic conductivity as calculated by the 
Bouwer and Rice method range between 1.2 x 10-1 cm/sec (2.4 x 10-1 ft/min) and 4.2 x 
10

4 
cm/sec (8.3 x 104 ft/min) at 57M-95-01X and 57M-95-08A, respectively. The 

geometric mean of the monitoring wells hydraulic conductivities was calculated as 1.7 x 
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10·
2 

cm/sec (3.3 x 10·2 ft/min). Estimates of hydraulic conductivity as calculated by the 
method ofHvorslev range between 1.3 x 10·2 cm/sec (2.3 x 10·2 ft/min) at 57M-95-01X and 
4.3 x 10·

5 
cm/sec (8.4 x 10·5 ft/min) at 57M-95-08A. The geometric mean of the hydraulic 

conductivities as calculated by the Hvorslev method is 6.0 x 104 cm/sec (1.2 x 10·3 ft/min). 
The hydraulic conductivity test results are presented in Appendix F. 

Groundwater Velocity Analyses. Flow velocities were estimated for AOC 57 Area 2 
using maximum, minimum, and mean horizontal hydraulic gradients and hydraulic 
conductivities as determined by the Bouwer and Rice method ( calculations are provided in 
Appendix F). An overburden porosity of 30 percent was assumed for the predominately 
sandy soils. The maximum groundwater flow velocity was estimated at 14 feet per day 
(ft/day) and the minimum flow velocity was calculated as 0.038 ft/day. A flow velocity of 
1.56 ft/day was calculated using the geometric mean of observed hydraulic conductivity and 
horizontal gradients. 

6.3.2 Area 3 Hydrogeology 

A total of six monitoring wells, 57M-95-03X, 57M-96-09X, 57M-96-10X, 57M-96-11X, 
57M-96-12X, and 57M-96-13X and two piezometers, 57P-98-03X and 57P-98-04X were 
installed in overburden soils. All of the groundwater monitoring points at Area 3 have been 
installed as water table wells (i.e., their screened interval, including sandpack, spans the 
water table) with the exception of the piezometers 57P-98-03X and 57P-98-04X which are 
screened 2 feet below the water table (see Figure 6-6 and Table 5-8). 

The water table occurs in the unconsolidated overburden across AOC 57 Area 3 (Figure 6-5 
and 6-6). Figures 6-9 and 6-10 present interpreted water table elevation contours for Area 3 
based on the January 15, 1997 and September 23, 1998 data sets. Groundwater flow is 
predominately from the north-northwest to the south-southeast toward Cold Spring Brook. 
These flow directions are in agreement with the basewide overburden groundwater flow 
model (Figures 2-6 and 2-7)(ETA, 1995). 

Horizontal hydraulic gradients were calculated from the January 15, 1997, June 2, 1997, and 
September 23, 1998 water level measurements. Gradients were calculated using multiple 
wells that, as much as possible, share a common flow path. In general, horizontal hydraulic 
gradients are flatter on the northern portion of the site above the break in slope and steeper 
near the break in slope and floodplain. Multiple wells were selected with respect to this so 
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as to provide representative gradients. Calculations are provided in Appendix F. The 
geometric mean of calculated horizontal hydraulic gradients ranged between 0.022 ft/ft on 
January 15, 1997 and 0.015 ft/ft on September 23, 1998. 

Deeper overburden wells were not installed at AOC 57 Area 3, but data from Area 2 
suggests that groundwater discharges to Cold Spring Brook and its associated wetlands. 
The presence of surface water in depressions in the Area 3 floodplain further suggests that 
groundwater discharge is occurring. 

In-situ Hydraulic Conductivity Results. In-situ hydraulic conductivity test results from 
Area 3 presented in Table 6-2 indicate that estimates ofhldraulic conductivity as calculated 
by the Bouwer and Rice method range between 5.6 x 10- cm/sec (1.1 x 10·2 ft/min) and 6.9 
x 104 cm/sec (1.4 x 104 ft/min) at 57M-95-03X and 57M-96-10X, respectively. Iydraulic 
conductivity estimates calculated by the Hvorslev method range between 5.3 x 10 cm/sec 
(1.0 x 10-3 ft/min) at 57M-95-03X and 2.2 x 10·5 cm/sec (4.4 x 104 ft/min) at 57M-96-10X. 
The feometric mean of the monitoring wells hydraulic conductivities was calculated as 1.8 
x 10· cm/sec (3.5 x 10-3 ft/min) by the Bouwer and Rice Method and 6.0 x 104 cm/sec (1.2 
x 10·3 ft/min) by the Hvorslev method. In general, hydraulic conductivities are greater in 
the northern portion of the site and decrease as the soils grade finer in the floodplain. The 
hydraulic conductivity test results are presented in Appendix F. 

Groundwater Velocity Analyses. Flow velocities were estimated for AOC 57 Area 3 
using maximum, minimum, and mean horizontal hydraulic gradients and hydraulic 
conductivities as determined by the Bouwer and Rice method ( calculations are provided in 
Appendix F). An overburden porosity of 30 percent was assumed for the predominately 
sandy soils. The maximum groundwater flow velocity was estimated at 1.2 ft/day. A 
minimum flow velocity of 0.14 ft/day was calculated for the water table. A flow velocity of 
0.34 ft/day was calculated using the geometric mean of observed hydraulic conductivity and 
horizontal gradients. 

6.3.3 Site Hydrogeology Interpretation Summary 

Groundwater at AOC 57 Areas 2 and 3 occurs in the overburden and bedrock aquifer. 
Bedrock aquifer characteristics were not monitored at AOC 57. Flow directions are 
predominately from the north-northwest to the south-southeast with local variations 
occurring as groundwater discharges to Cold Spring Brook. Upward vertical gradients were 
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observed in the piezometer pair 57P-95-01N57P-95-01B at Area 2 during each 
groundwater level measurement round near Cold Spring Brook. Small downward vertical 
gradients were measured at the monitoring well pair 57M-95-08A / 57M-95-08B which is 
located at a greater distance from the brook. This same scenario is believed to hold for 
Area 3. The moderately fast groundwater flow velocities are consistent with the type of soil 
(sand) observed at this AOC. Water level data at Area 2 indicates that the containment dike 
is not causing ponding of the water table. 
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7.0 NATURE AND DISTRIBUTION OF DETECTED SITE CONTAMINANTS 

The following subsections address the nature and distribution of analytes detected in surface 
water, sediment, soil, and groundwater collected from AOC 51..during_the 1995, 1996, and 
1998 RI field efforts. Additional data is also included from the Area 3 source area soil 
removal completed during the Spring of 1999. Data obtained from the off-site laboratory 
and from the on-site field analytical laboratory are presented in this section. 

During implementation of the RI field programs, field analytical results were used to direct 
placement of soil borings, test pits, and monitoring wells, and were used to define the 
vertical and/or horizontal distribution of contaminants. Field analytical results were also 
used to select samples for off-site laboratory analysis. Samples were collected from 
contaminated zones to gather information on the nature and concentration of contaminants 
as well as from clean areas for off-site confirmation. Field analytical data were used to 
supplement the off-site laboratory analytical data in the assessment of the nature and 
distribution of detected analytes. 

This assessment of site-related contaminants relies upon tables and figures to present the 
field and off-site laboratory analytical data. The tables contain only detected analytes and 
concentrations for samples within a given media. The figures aid in assessing areal 
distribution of site contaminants. The text provides detail, interpretation, and analysis of the 
tabulated data. A complete report of the field and off-site analytical data is presented in 
AppendixM. 

7.1 APPROACH TO CONTAMINATION ASSESSMENT 

Off-site laboratory analytical results and field analytical data are the primary data used to 
assess impacts at the site from suspected past disposal and storage practices. 

A summary of the analytes detected in RI samples analyzed at the off-site laboratory and 
during on-site field screening are presented in Tables 7-10 through 7-21. A complete data 
set of field and off-site analytical data, including non-detect results, is presented in 
Appendix M. Tentatively identified compounds (TICs) reported for off-site laboratory data 
are discussed in Subsection 7 .1.1 and presented in Table 7-1. 
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Analytes detected in QC blanks analyzed at the off-site laboratory are presented in 
Subsection 7.1.2. A blank contamination evaluation was performed with this data to 
identify probable sampling and off-site laboratory-related contaminants. The contamination 
assessment included determining uncertainty regarding potential false positive results due to 
sampling and off-site laboratory contaminants. Data presented in the tables were not 
qualified or corrected for blank contamination. However, based on the blank contamination 
assessment performed, a "*" flag has been added to the data when applicable, to indicate 
probable blank contamination. A detailed review of method blank and field laboratory 
quality control blank analyses from the RI program is presented in the DQR reports in 
AppendixD. 

An evaluation of analytical data precision and accuracy was conducted using results of field 
duplicate and MS/MSD analyses. Accuracy ofVOC and SVOC results were also evaluated 
using surrogate recovery data from each sample analysis. The results for some analytes 
have been identified as estimated based on the field duplicate, surrogate, and/or MS/MSD 
data. In some cases, possible data biases have been identified. A summary of data usability 
interpretations is contained in Subsection 7.1.2. Detailed discussions of surrogate, field 
duplicate, and MS/MSD results are presented in Appendix D. 

7.1.1 Tentatively Identified Compounds/Non-Project Analyte List Componnds 

During off-site laboratory analysis, non-project analyte list compounds present in VOC and 
SVOC samples were tentatively identified by comparing the GC/mass spectroscopy 
(GC/MS) spectra to those contained in the National Bureau of Standards mass spectral 
library. Once the tentative identification was made based on matching spectra, the 
appropriate USAEC code name was assigned for that compound. 

Reported concentrations of TICs are considered estimated and are not based on calibration 
standards. If no compound identification was possible, the compound became listed as an 
unlmown with an assigned number. The assigned number which accompanies the prefix 
"UNK" is determined by the relative retention time to the internal standard. For example, if 
the relative retention time of the compound compared to 1,4-difluorobenzene is 1.42, the 
compound would be assigned the number "UNK142" in IRDMIS. 
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The requirements for making tentative identification of compounds are listed in the Fort 
Devens POP (ABB-ES, 1995a) as follows: 

1. Relative intensities of major ions in the reference spectrum (ions> 10 percent of the 
most abundant ion) should be present in the sample spectrum. 

2. The relative intensities of the major ions must agree within 20 percent. 

3. Molecular ions present in the reference spectrum should be present in the sample 
spectrum. 

4. Ions present in the sample spectrum but not in the reference spectrum should be 
reviewed for possible background contamination or presence of co-eluting 
compounds. 

5. Ions present in the reference spectrum but not in the sample spectrum should be 
reviewed for possible subtraction from the sample spectrum because of background 
contamination or co-eluting compounds. Data system library reduction programs 
can sometimes create these discrepancies. 

6. If in the technical judgment of the mass spectral interpretation specialist, no valid 
tentative identification can be made, the compound should be reported as unknown. 

7.1.1.1 TICs Detected in Samples from AOC 57. VOC and SVOC TICs and unknown 
compounds were detected in several samples collected from AOC 57 Areas 2 and 3. These 
compounds are differentiated from target analytes in the USAEC's IRDMJS with an "S" flag 
in the flagging code field. All TICs associated with samples from AOC 57 collected during 
the 1995 and 1996 RI investigations and from the RI groundwater sampling events are 
summarized below and are presented in Table 7-1. 

It is important to note that in addition to the GC/MS method used to identify and report the 
alkanes and aromatics identified as TICs, USEPA Methods 418.1, 9071 and 8015 were used 
during the off-site analysis of soil and water samples to quantify and classify hydrocarbons 
within these chemical classes. Field analysis was conducted on many samples during the RI 
using a modified version of USEPA Method 418.1. The field analysis method was 
designed to provide data on the distribution of these fuel hydrocarbons. Field analytical 
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results were used to direct field exploration programs and provide supporting data for the 
off-site sample results. The off-site laboratory USEPA Method 418.1 results are the 
primary data used to make quantitative evaluations of these chemicals as TPHC. 

1995 RI TICs. The only TICs detected in surface water samples were hexane, a VOC TIC 
at 5 µg/L, and an unlmown SVOC at 8 µg/L. 

TICs detected in groundwater, soil and sediment samples collected during the 1995 RI 
consisted primari-ly-of-alkenes, alkanes, alkyl-substituted-alkanes, and alkyl-substituted 
benzenes, toluenes and naphthalenes. TICs detected in soil, groundwater and sediment 
samples and are shown in Tables 7-1. 

The field samples with the highest concentrations and the most frequent detection of these 
TICs include soil samples EX570200, EX570704, EX571502, EX572404, EX572500 at 
concentrations ranging from approximately 0.0077 µgig to 100 µgig, groundwater samples 
MX5703Xl, MX5703X2, and l\ID5703X2 at concentrations ranging from 4 µg/L to 200 
µg/L, and sediment sample DD570300 at concentrations ranging from 0.03 µgig to 50 µgig. 
The presence of alkanes and alkyl-substituted compounds in these samples may be 
indicative of gasoline and/or fuel related contamination. 

The freon compound 1,l,2-trichloro-1,2,2-tiifluoroethane was detected in AOC 57 samples, 
however, this compound was also detected in the laboratory method blanks indicating that 
its presence is not site-related. 

Other compounds detected in samples collected from AOC 57 include molecular sulfur, and 
garnma-sitosterol. 

Samples also contained unlmown VOCs and SVOCs ranging from 0.007 µgig to 
10,000 µgig in soil, 5 µg/L to 600 µg/L in groundwater samples, and 0.01 µgig to 90 µgig 
in sediment samples. 

1996 RI TICs. TICs detected in field samples collected during the 1996 RI consisted 
primarily of alkenes, a!kanes, alkyl-substituted-alkanes, and alkyl-substituted benzenes, 
toluenes and naphthalenes. 

Harding Lawson Associates 

G:\Projects\USAECIPROJECTSl57RITEXT\final\57finaltext.doc 
June 6, 2000 

7-4 

45001 



SECTION? 

Alkanes detected include nonane, undecane, decane, dodecane, and tetradecane. Examples 
of substituted alkane and alkene compounds detected in soil and groundwater samples 
include: 2,2,6-trimethyloctane; 2,6, 10, 14-tetramethylpentadecane; 2,6-dimethylundecane; 
2,6-dimethyloctane; 3,6-dimethyloctane; 3,7-dimethylnonane; 3-methyldecane; 6-
methyldodecane; 6-methyltridecane; 7-trimethyldecane; 3-methylcyclohexene; 1,3,5-
trimethylcyclohexane;.as well as hexadecanoic and octadecenoic acid. 

The alkyl-substituted benzenes, toluenes and naphthalenes detected in soil and groundwater 
samples were as follows: sec-butylbenzene; 1,2,3,5-tetramethylbenzene; 1,2,4-
trimethylbenzene; 1,2,3-trimethylbenzene; dichlorobenzenes; 1-ethyl-3-methylbenzene; and 
1-ethy-4-methylbenzene; n-propylbenzene; 4-(1-methylethyl)toluene; 4-ethyltoluene; 
decahydro-2-methylnaphthalene and 1-methylnapthalene. 

The concentration of the TICs listed above ranged from 5 µg/L to 100 µg/L in five 
groundwater samples, and from approximately 1 µgig to 60 µgig in twelve soil samples. 
The field samples with the highest concentrations and the most frequent detection of these 
TICs include groundwater sample MX5703X3 and soil samples EX573006, BX570705, 
and EX572810. The presence of alkanes and alkyl-substituted compounds may be 
indicative of gasoline and/or fuel related contamination. 

The freon compound l,1,2-trichloro-1,2,2-trifluoroethane was detected in AOC 57 samples, 
however, this compound was also detected in the laboratory method blanks indicating that 
it's presence is not site-related. 

Other compounds detected in soil samples collected from AOC 57 include 
benzo[b ]thiophene in soil sample BX571010 at 0.0077 µgig. 

Samples also contained unlrnown VOC and SVOC TICs ranging from 0.009 µgig to 
10,000 µgig in soil, and 4 µg/L to 300 µg/L in groundwater samples. Specific samples with 
detections of unlrnowns include soil samples BX571105, BX571110, BX570800, 
BX571005, BX571010, BD571110, EX573006, BX570700, BX570705, EX573810 and 
groundwater samples MX5703X3, MX5709Xl, MX5711Xl, and MX5713Xl. 

1998 Supplemental Field Investigation 

A subset of samples had non-target compounds reported as tentatively identified 
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compounds (T!Cs) in the VOA and SVOA data. TICs are summarized In Appendix D-4, 
Table D-11. 

The majority of SVOA non-target compounds were reported as unknowns. TICs 
included alkanes (Cl6 -C29), J3-sitosterol, and alpha-pinene. Sediment and soil samples 
contained numerous unknowns ranging in total concentration per sample from <5 µgig to 
171 µgig. The J3-sitosterol, and alpha-pinene are interpreted to represent natural 
organics. The alkanes and unknowns may represent fuel related contamination. 

No TICs were reported in VOA soils. A number of fuel related hydrocarbons were 
reported in aqueous samples including light alkanes, alkyl-substituted benzenes, and 
cyclohexanes which are indicators of possible gasoline contamination. 

7.1.2 Potential Laboratory and Sampling Contaminants 

An evaluation of results from rinse, trip, and laboratory method blank analyses was 
conducted to determine possible contaminant contributions originating from non-site
related sources. Potential sources of contamination include materials used during borehole 
advancement and monitoring well installation, field sampling procedures, field equipment 
decontamination, sample shipment, laboratory storage, and laboratory analysis. 

Because the majority of off-site analytical data were generated using USAEC methods, 
USEPA data validation guidelines related to the evaluation of blank contamination were not 
implemented. The following blank contamination assessment approach for organics was 
used regarding laboratory method blank and field QC sample blank contamination: 

1. Non-target VOCs and SVOCs TICs that are common organic laboratory 
contaminants (USEPA, 1988) are not considered chemicals of concern. These 
common organic laboratory contaminants identified in this document include: 

• Siloxanes; diethyl ether; l ,l ,2-trichloro-1,2,2-trifluoroethane; 
fluorotrichloromethane; and phthalates at levels less than 100 µg/L or 4 µgig 
in samples collected during the 1995 Field Investigation and the Round 2 
Groundwater sampling event. 
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• trifluorochloromethane at levels less than 0.1 µgig in samples collected 
during the 1996 Field Investigation. 

• Solvent preservatives such as cyclohexane, and related by-products 
including cyclohexene, cyclohexanone, cyclohexenone, cyclohexanol, 
cyclohexenol, chlorocyclohexene, and chlorohexanol. 

• Aldo! condensation products of acetone including 4-hydroxy-4-methyl-2-
pentanone, 4-methyl-2-penten-2-one, and 5-dimethyl-2(5H)-furanone. 

2. The additional T!Cs detected in semivolatile organic analysis (SVOA) blanks 
include heptacosane, nonacosane and dioctyladipate. The VOC TICS detected 
hexane and ethanol. The investigations during which these TICs were detected are 
shown in Tables 7-2 and 7-4. 

3. For organic target compounds, trends in method and field blanks were evaluated. 
Several target compounds routinely detected have been identified by USEP A as 
common laboratory contaminants including: 

• phthalates 

• methylene chloride, acetone, toluene, and methyl ethyl ketone (2-butanone) 
at concentrations comparable to concentrations observed in blanks. 

4. The pesticides malathion detected in method blanks at 0.188 µg/L and alpha- and 
ganuna-chlordane in method blanks at concentrations up to 0.01 µgig. 

Detailed discussions of blank results are presented in Appendix D. 

Organic target analytes detected in method blanks and rinse blanks during the 1995 and 
1996 field investigations and the 1995 Round 2 Groundwater Sampling Event are 
summarized in Tables 7-2 and 7-3. VOCs detected in trip blank samples collected during 
the 1995 Field Investigations and the Round 2 Groundwater Sampling Event are 
summarized in Table 7-4. Trip blanks analyzed during the 1996 investigation did not have 
any detections of VOCs reported. Organic compounds detected in samples at similar 
concentration ranges as those in blanks are identified and discussed qualitatively in the 
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contamination assessment, and carried through the risk assessment calculations. 

Inorganic elements were not reported in rinse blanks and water method blanks. Inorganic 
detections in the soil method blanks are not presented because the source of elements is 
believed to be the blank soil matrix rather than laboratory contamination (see Appendix D, 
Section 2.0). Inorganic sample data presented in the data tables and risk assessment tables 
were not revised based on blank contamination results. All inorganic detections were used 
for risk assessment calculations. 

During the RI, samples were analyzed for a variety of water quality parameters to generate 
data to support the development of alternatives during the FS process. No rinse blank or 
method blank contamination was reported for the water quality parameters analyzed. 

A more detailed discussion of laboratory QC sample results is presented in the DQRs in 
AppendixD. 

1998 Supplemental Field Investigation 

The following compounds should be evaluated as potential contaminants when using 
analytical data from the 1998 Supplemental Field Investigation: 

1. Based on method blank data evaluations presented in Appendix D4, Section 2.1, 
low concentrations of bis(2-ethylhexyl)phthalate and manganese in aqueous 
samples may represent laboratory contamination. 

2. Based on method blank data evaluations presented in Appendix D4, Section 2.1, 
low concentrations of TPHC (at approximately 36.5 µgig), barium (8.31 µgig), 
manganese (21.2 µgig), alpha-chlordane (.0058 - .0082 µgig), gamma-chlordane 
(.0092 - .013 µgig), and the TIC diacetone alcohol in soil samples may represent 
laboratory contamination. 

7.1.3 Analytical Data Accuracy and Precision 

Analytical data accuracy and precision was evaluated using MS and field duplicate analyses 
for the majority of off-site and on-site laboratory analytical methods. Surrogate recoveries 
were reviewed to evaluate the accuracy of volatile organic analysis (VOA) and SVOA 
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measurements. This evaluation was conducted to support the AOC 57 1995 and 1996 Rl 
field programs. Detailed discussions and presentation of these results are included in the 
DQR for the 1995, 1996, and 1998 investigations shown in Appendix D. 

1999 Source Area 3 Removal Action 

Samples collected during the Source Area 3 removal action included hydrocarbon 
analyses using Massachusetts VPH/EPH methods (MADEP, 1998), and pesticide and 
PCB analyses using USEP A SW846 methods (USEP A, 1996). A detailed discussion of 
data quality evaluations for samples collected during removal is presented in Appendix 
D-5. 

Matrix spike, field duplicate, and surrogate results for the majority of the and target analytes 
evaluated during the Rl indicate the accuracy and precision of results were within project 
goals outlined in the Fort Devens POP (ABB-ES, 1995a) and USEPA control limits 
(USEPA, 1988; USEPA, 1989). Trends were reviewed for each set of QC sample data 
from each field event to determine if qualification of the accuracy of results was needed. 
The results for some ana!ytes in AOC 57 samples have been identified as invalid or as 
estimated values with potential biases noted. 

The following items summarize data usability considerations for the Rl program data 
collected in 1995 through 1998: 

7.1.3.1 Off-Site Laboratory Data. 

AOC 57 1995 R1 

1. Based on spike recovery data discussed in Appendix D, Subsection D.3.1.1, 
positive detections of selenium in soil are considered estimated with no 
particular low or high bias. 

2. Results for MS and MSDs, discussed in Subsection D.3.1.1 of Appendix D, 
indicate lead results for soil analyzed by GF AA are estimated, and results 
may be biased low. 
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3. High frequency of MS/MSD recoveries above the upper control limits 
indicate that there may be some matrix interference for arsenic (Appendix D, 
Subsection D.3.1.1). Positive results reported for arsenic in soil samples 
should be considered estimated and potentially biased high. 

4. Based on MD/MSD recoveries discussed in Subsection D.3.1.2, Appendix 
D, positive results for 4,4-DDT in soil samples collected at AOC 57 should 
be considered estimated and potentially biased high. 

5. Based on spike recoveries for hardness (Appendix D, Subsection 3.3.3), all 
hardness results for groundwater samples should be considered invalid, with 
the exception of groundwater sample MXG302Xl in which acceptable 
hardness recoveries were reported. 

6. Low TPHC MS spike recoveries were reported in sediment sample 
DX570500 from AOC 57. All positive sediment sample results for TPHC 
for AOC 57 sediments should be considered estimated and biased low, and 
all non-detect results should be considered invalid. 

7. SVOC surrogate recovery evaluations are presented m Appendix D, 
Subsection D.3 .2.1: 

• Surrogate standard 2,4,6-tribromophenol in AOC 57 soil sample 
EX571602 was less than 10 percent. All non-detect results in the 
acid fraction of this sample are rejected and considered unusable. 

8. VOC surrogate recovery evaluations are presented in Appendix D, 
Subsection D.3.2.1: 

• Groundwater sample MX5703Xl, had high surrogate recoveries for 
l,2-dichlorobenzene-D4. Positive results for ethylbenzene, 
tetrachloroethene, toluene, xylenes, and chloromethane reported in 
MX5703Xl are considered estimated and potentially biased high. 

• The recovery of surrogate standard l,2-Dichloroethane-D4 in surface 
water sample WX5704XX from AOC 57 was high. Positive results 
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reported for 1,2-dichloroethene, tetrachloroethene, and 
trichloroethene in surface water sample WX5705XX are considered 
estimated and potentially biased high. 

9. Outlier duplicate RPDs for sediment sample DX570300 from AOC 57 were 
reported (Subsection D.4.1.1, Appendix D). Based on these results, 
concentrations of mercury, manganese, sodium, and zinc in sediment 
samples from AOC 57 should be considered estimated. 

10. Based on field duplicate RPDs (Subsection D.4.1.4, Appendix D), positive 
results in surface water samples from AOC 57 for nitrogen determined by 
the kjeldahl method, hardness, and total phosphate should be considered 
estimated. 

11. Positive detections of endosulfan I1 in AOC 57 groundwater sample 
EX5706Xl are considered estimated based on RPD exceedances between 
spiked sample results (Subsection D.4.2.2 in Appendix D). 

Groundwater, Round 2 {February 1996). 

1. Based on low spike recoveries for lead and selenium (Subsection D.3.3.3, 
Appendix D), results reported at the CRLs for these elements in AOC 57 
groundwater samples should be considered estimated and potentially biased 
low. Lead and selenium were not detected groundwater samples. 

2. Based on low spike recoveries discussed in Subsection D.3.3.3, 
Appendix D, antimony CRLs for groundwater samples are considered 
estimated and potentially biased low. Antimony was not detected in any 
groundwater samples. 

3. Phosphate results from AOC 57 groundwater samples are considered 
estimated values based on outlier RPDs between field duplicate results. 

4. The concentration of 1,3,5-trimethylbenzene in gr01mdwater sample 
MX5703X2 and the duplicate JVID5703X2 are considered estimated based 
on duplicate RPDs results. 
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AOC 57 Fall 1996 Rl 

1. Based on MS recoveries discussed in Appendix D, Subsection D.3.1.1, 
positive detections and results reported at the CRL for mercury, arsenic, and 
manganese in soil are considered estimated values and potentially biased 
low based. 

2. Based on MS recoveries discussed in Appendix D, Subsection D.3.1.2, 
lindane CRLs in AOC 57 groundwater samples may be biased low and 
should be considered estimated. Lindane was not detected in groundwater 
samples. 

3. Based on MS and MSD recoveries for TPHC (Method 9071) discussed in 
Appendix D, Subsection D.3.1.3, positive results in AOC 57 soil sample 
EX573106 are considered estimated and potentially biased low. 

4. VOA surrogate recovery evaluations are presented in Appendix D, 
Subsection D.3.2.2: 

• Soil sample EX572810 from AOC 57 had surrogate recoveries for 4-
bromoflourobenzene above the control limits. Concentrations of 2-
hexanone, ethylbenzene, tetrachloroethene, and xylenes in this 
sample are considered estimated and potentially biased high. 

• The concentrations of 2-hexanone and xylenes reported in AOC 57 
soil sample EX573006 are considered estimated and potentially 
biased high. 

5. Pesticide/PCB surrogate recovery evaluations are presented in Appendix D, 
Subsection D.3.2.3: 

• Low recoveries of surrogate standard decachlorobiphenyl in 
AOC 57 groundwater samples MD5711Xl, MX571 !Xl, 
MX5712Xl for PCBs were reported. PCBs were not detected in 
these samples and CRLs are considered estimated and potentially 
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biased low. 

• Low recoveries of surrogate standard decachlorobiphenyl in 
AOC 57 groundwater samples iv1X5713Xl, iv1X5703X3 for 
pesticides were reported. Pesticides were not detected in these 
samples and CRLs are considered estimated and potentially biased 
low. 

• The result for Aroclor-1260 in AOC 57 soil sample EX572810 is 
considered estimated and potentially biased-low. Low surrogate 
recoveries for surrogate standards tetrachlorometaxylene and 
decachlorobiphenyl were reported. 

6. Based on duplicate precision evaluations presented in Appendix D, 
Subsection D.4.1.5, TPHC soil results are considered estimated. 

7. Concentrations of 1,2,3-trimethylbenzene in soil sample iv1X5711Xl are 
considered estimated based on duplicate evaluations presented in 
Appendix D, Subsection D.4.1.3. 

1998 Supplemental Field Investigation 

1. Based on VOA surrogate data presented in Appendix D-4, Subsection 2.4, 
Results for benzene, chlorobenzene, and toluene in samples DX570600 are 
potentially biased high. 

2. Based on SVOA surrogate data presented in Appendix D-4, Subsection 
2.4, results for WX570300 (57W-98-03X) and WX570400 (57W-98-04X) 
indicate a low bias for base/neutral compounds in these samples. 
Base/neutral compounds include all non-phenolic compounds. 

3. Based on pesticide surrogate data presented in Appendix D-4, Subsection 
2.4, all results for pesticides in water sample MX570200 (57W-98-02X), 
sediment sample DX570500 (57D-98-0SX), and soil samples SX570302 
(57S-98-03X) and SX570701 (57S-98-07X) are considered estimated and 
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potentially biased low. 

4. Based on PCB surrogate data presented in Appendix D-4, Subsection 2.4, 
results for water sample WX570400 (57W-98-04X) are considered 
estimated and potentially biased low. 

5. Based on matrix spike results presented in Appendix D-4, Subsection 2.5, 
antimony soil results are for method JS 16 are considered to be estimated 
and potentially biased low. 

6. Based on field duplicate data presented in Appendix D-4, Subsection 2.6, 
results for barium in all water samples should be considered estimated 
values, and all TSS data should be considered estimated. 

7.1.3.2 On-site Laboratory Data Use Considerations. A detailed review of quality 
control sample measurements from the on-site laboratory program is presented in Appendix 
D. Data use considerations are summarized below: 

1. Chloroform was detected in a laboratory method blank (390 µgig) indicating 
this compound may be reported in samples as a result of laboratory 
contamination. 

2. Based on field duplicate results for the TPHC modified 418.1 method 
discussed in Appendix D, Subsection D.4.2, reporting limits and low 
concentration (<100 µgig) detected results are considered estimated values. 

3. Based on field duplicate results for VOCs discussed in Appendix D, 
Subsection D.4.2, VOC results for soils should be considered estimated 
values. 

1998 Supplemental Field Investigation 

1. Based on discussions in Appendix D-4, Subsection 3.1.1, TPHC field 
screening results for sediments may be biased high. 
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7.2 AOC 57 INVESTIGATIONS 

7.2.1 Previous Investigations 

The following subsection details the analytical findings of the previous investigations 
conducted at AOC 57. AOC 57 has been divided into three sub-areas, Area 1, Area 2, and 
Area 3 (Figure 5-2). Area 1 has been the subject of previous investigations and was not 
included in the investigative phase of this RI. Results of investigations at Area 1 are 
included, however, in this RI report for completeness. 

7.2.1.1 1992 Site Investigations. HLA conducted an SI at Areas 1 and 2 of AOC 57 (then 
SA 57) in September 1992. The objective of the SI was to investigate the presence or 
absence of environmental contaminants in the different environmental media found at 
AOC 57, reportedly as a result of a February, 1977 fuel oil spill. A detailed description of 
the results of the SI are presented in the Revised Final Groups 2, 7, and Historic Gas Station 
SI Report (ABB-ES, 1995a). 

Sainples of surface soil, surface water, and sediment were collected from Areas 1 and 2 
during the SL P AHs and TPHC possibly associated with the fuel oil were detected in 
surface soils at Area 1 (57S-92-01X through 57S-92-03X) (Figure 5-4). The human health 
PRE, which was conducted to evaluate potential exposure to the detected P AH compounds 
and TPHC, indicated that there was no unacceptable health risk for the presumed 
commercial/industrial future site use. Because Area 1 is part of the storm water drainage 
network which discharges into Cold Spring Brook, the Army recommended that this area be 
further investigated as part of the installation-wide AREE 70 storm water study. 

At Area 2, naphthalene and TPHC were detected in surface soils during the SI (57S-92-06X 
through 57S-92-08X). Fingerprint analysis of soil from Area 2 indicated that contaminated 
soil was most likely derived from lubricating oil, possibly from the release of vehicle crank 
case oil. Given this finding, the containinants found at Area 2 were not likely related to the 
1977 release of No. 4 fuel oil. Results of the human health and ecological PREs indicated 
that the chemical hazards at Area 2 were not significant. However, the PREs were 
performed just prior to promulgation of MCP soil standards. In consideration of the new 
standards, the Army proposed that a removal action (focused on TPHC) be conducted. 
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The following subsections present a detailed summary of analytical results by medium, at 
Area 2. A discussion of subsequent soil removal activities at Area 2 is also presented. 

Surface Soil 

Three surface soil samples (57S-92-0lX, 57S-92-02X, and 57S-92-03X) were collected 
from the Area 1 storm drain outfall and drainage ditch (Figure 5-4). Several P AHs were 
detected in samples 57S-92-02X and 57S-92-03X. The total PAH detected ranged from 
35.5 µgig in 57S-92-02X to 36 µgig in 57S-92-03X. TPHC was detected in all three 
surface soil samples collected. TPHC concentrations ranged from 1,410 µgig in 57S-92-
02X to 2,210 µgig in 57S-92-03X (Table 7-5). 

Three surface soil samples were collected from stained areas within the drainage ditch at 
Area 2 (57S-92-06X through 57S-92-08X). These samples were collected to assess the 
distribution of contaminants along the ditch (Figure 5-4). Each sample was submitted for 
analysis of Project Analyte List (PAL) SVOCs, TPHC, Total Organic Carbon (TOC), 
petroleum fingerprinting, and grain size. 

Analysis of surface soil samples detected naphthalene at a concentration of 0.3 µgig at 57S-
92-07X. TPHC were detected at each surface soil sample location, at concentrations 
ranging from 606 µgig at 57S-92-08X to 4,910 µgig in the duplicate sample at 57S-92-07X. 
Fingerprint analysis of soil from Area 2 indicated that contaminated soil was most likely 
derived from a release of vehicle crank case oil. Table 7-5 presents the SI surface soil 
analytical results. 

The PRE conducted to evaluate potential exposure to the detected P AH compounds, and for 
TPHC, indicated that there was no unacceptable health risk for commercial/industrial site 
use at either Areas 1 or 2. The concentrations of naphthalene and TPHC were determined 
to be well below their respective ecological benchmark values. However, in consideration 
of the source of contaminants, the ecological PRE established that it was unknown whether 
or not concentrations of analytes other than SVOCs may be contributing to ecological risk 
at the site. It should be noted that the 1992 PREs were performed prior to promulgation of 
MCP soil standards. 
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Surface Water and Sediment 

Two surface water and sediment samples were collected from Cold Spring Brnok during the 
SI. One surface water and sediment sample location was located approximately 1,000 feet 
upstream (57D-92-0IX), and one was located approximately 3,000 feet downstream (57D-
92-02X) of AOC 57 / Area 2, to assess if contaminants from AOC 57 / Area 2 were impacting 
the surface water and sediment quality in the Brook (Figure 5-4). In addition, surface water 
and sediment samples were collected from Cold Spring Brook during the Group 3 site 
investigations conducted in June 1992. One location (G3D-92-01X) was located 
immediately upstream from AOC 57/Area 2, while one (G3D-92-02X) was located just 
downstream of Area 2 (Figure 5-4). Historical surface water and sediment analytical data 
are presented in Appendix E. 

Two rounds of surface water and sediment sampling were conducted during the SI. The 
first round of surface water samples from these two locations was analyzed for PAL 
SVOCs, TPHC, and PAL water quality parameters. The first round of sediment samples 
was analyzed for PAL SVOCs, TPHC, TOC, and grain size. The second round of sampling 
involved resampling surface water and sediment from 57D-92-0IX, and surface water only 
at 57D-92-02X. The second round of surface water samples was analyzed for PAL VOCs, 
PAL SVOCs, PAL inorganics, and TPHC. The additional sediment sample was analyzed 
for PAL VOCs, PAL SVOCs, PAL inorganics, TPHC, and TOC. 

Surface water analytical results indicated the presence of chloroform at a concentration of 
1.1 µg/I., in the second surface water sample collected from 57D-92-0 IX. No other organic 
compounds were detected in the surface water samples. Cation/anion concentrations 
remained relatively constant in each surface water sample collected from Cold Spring 
Brook. Results of the Group 3 upstream surface water sample (G3D-92-01X) were 
consistent with 57D-92-01X, the SI upstream sample. The Group 3 downstream sample 
(G3D-92-02X) results were very similar to the upstream sample (G3D-92-01X). 

Sediment sampling results indicated the presence of P AHs and TPHC at sampling locations 
57D-92-01X and 57D-92-02X. PAHs increased in number and in concentration at the 
downstream location (57D-92-02X), and were not detected at all at the upstream location 
(57D-92-01X) during the second sediment sampling event. TPHC concentrations were 
higher at the upstream location (57D-92-01X). The TPHC concentration of the sole 
sediment sample collected at 57D-92-02X was 92.6 µgig. The TPHC concentrations at 
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57D-92-01X were 497 and 466 µgig from Round 1 and Round 2 respectively. Several 
inorganic analyte concentrations appeared to be consistent in the upstream and downstream 
sediment samples collected from Cold Spring Brook. 

The Group 3 sediment results indicated the presence ofVOCs, SVOCs, TPHC, and various 
inorganics in both the upstream and downstream samples. The concentrations of detected 
analytes were similar in both the upstream and downstream samples. From these data, it 
was unclear as to whether AOC 57 Areas 1 and 2 were impacting sediment quality. The 
analytical results did show that additional contamination was entering Cold Spring Brook 
from a source( s) further upstream. 

A human health and ecological risk PRE of surface water and sediment samples collected 
from Cold Spring Brook was not conducted during the SL Results from sampling of this 
medium were evaluated during the AREE 70 study (ADL, 1994) and Lower Cold Spring 
Brook Study (ABB-ES, 1995c). 

7.2.1.2 AREE 70 Investigation. The AREE 70 investigation gathered information on 55 
storm drain systems and three surface water bodies, and identified potential sources of 
contamination that were not identified through previous investigations. Included in the 
AREE 70 evaluation was Storm Drain System 6 (AOC 57 Area 1 ). Three sediment and two 
water samples were collected at three locations within the drainage ditch (SSD/SSW-93-
06A, SSD/SSW-93-06B, and SSD-93-06C) (Figure 5-4). Of these samples only 
SSD/SSW-93-06B is located within AOC 57. Analyses of the surface water and sediment 
samples indicated elevated levels of arsenic, chromium, and lead in sediment and arsenic 
and lead in water. SSD-93-06B, located at the Area 1 storm system outfall adjacent to 
Barnum Road, also had the highest concentration of total PAHs (59.8 µgig) and a higher 
TPHC concentration than the upgradient system samples SSD/SSW-93-06A and SSD-93-
06C. Results of the sampling were incorporated into the Lower Cold Spring Brook Study 
ecological PRE. Historical surface water and sediment analytical data are presented in 
AppendixE. 

7.2.1.3 Area 2 Soil Removal Activities. The results of the human health and ecological 
PREs performed in conjunction with the Groups 2 and 7 SI indicated that the chemical 
hazards at Areas 1 and 2 were not significant. However, the PREs were performed prior to 
promulgation ofMCP soil standards. In consideration of the new soil standards, the Army 
proposed that a soil removal action (focused on TPHC) be conducted at Area 2. 
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In October of 1993 eight additional surface soil samples (57S-93-1 OX through 57S-93-17X) 
were collected from the drainage ditch area and screened for TPHC to aid in determining 
the extent of contamination requiring removal (Figure 5-4 and Table 7-6). 

Subsequently, HLA prepared a document entitled "Final Action Memorandum, SA 57 
Barnum Road Oil Spill Area 2, Fort Devens, Massachusetts" in June 1994. The Action 
Memorandum documented the decision to perform a removal action to address petroleum
contaminated soil in the drainage ditch at Area 2. The proposed clean-up objective outlined 
in the Action Memorandum was to remove surface soil within areas of petroleum staining, 
and historically high TPHC concentrations, to a TPHC concentration less than 
500 milligrams per kilogram (mg/kg). The Action Memorandum estimated that a limited 
amount of soil needed to be excavated. 

A removal action began on August 26, 1994 and continued until September 12, 1994. Soil 
was excavated using standard excavating equipment. Erosion control measures were taken 
during the excavation to prevent erosion and sedimentation of soil into the Cold Spring 
Brook wetland. Soil samples were collected for field analysis of TPHC as each area was 
excavated (Figure 5-5 and Table 7-7). TPHC was detected in these samples up to a 
maximum concentration of 74,208 mg/kg. Black, oily soil was detected at approximately 
18 inches bgs in an excavation, at the base of the slope. This soil was sampled for 
laboratory analysis for metals, SVOCs, TPHC, and VOCs (Table 7-8). TPHC was detected 
at concentrations ranging from 29,300 to 50,100 mg/kg, and lead was detected at 
concentrations ranging from 137 to 464 mg/kg. The VOCs ethylbenzene, toluene, and 
xylenes were detected in the soil samples. SVOCs were not detected; however, detection 
limits were elevated due to dilution of the samples. 

Continued excavation efforts revealed stained soil laterally and at depths in excess of 
original estimates. A trench was excavated to the water table in the southern-most portion 
of Area 2 to define the extent of contamination. An oily sheen was observed on water in the 
trench. The water in this trench was analyzed for TPHC, PCBs, metals, SVOCs and VOCs. 
This sample contained elevated TPHC (754,000 mg/L) and PCBs (140 mg/L). Petroleum 
fingerprinting indicated that the oil was most likely a mixture of kerosene and lubricating 
oil. 
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The trench was not successful in determining the limits of contamination so test pits were 
subsequently excavated outside the previously excavated area (Figure 5-4). Soils collected 
from the test pits were field screened to determine the extent of TPHC-contaminated soil 
(Table 7-7). Soon after starting the test pit excavation, it became clear that contamination 
extended well beyond the limits originally estimated, and the removal action was suspended 
until Area 2 could be better characterized. A total of approximately 1,300 cubic yards of 
soil was ultimately excavated from Area 2, before it was lined with 6-mil polyethylene, 
backfilled with clean soil, and covered with an erosion control blanket. A drainage swale 
was constructed and lined with 6-inch riprap to channel runoff to the Cold Spring Brook 
wetland. 

7.2.1.4 Lower Cold Spring Brook Study. In 1994, HLA conducted an SI at Lower Cold 
Spring Brook to evaluate surface water and sediment quality. Samples were collected from 
23 locations in Lower Cold Spring Brook and 11 locations in storm drain ditches and 
swales. Of these six surface water and sediment pairs (CSD-94-13X, -14X, -17X, -19X, -
20X, and -35X) were collected from Lower Cold Spring Brook in the vicinity of 
AOC 57/Area2 and four surface water and sediment pairs (CSD-94-16X, CSD-94-lSX, 
CSD-94-26X, and CSD-94-22X were collected from the area of Cold Spring Brook that is 
hydrogeologically downgradient of the area that would become Area 3 (Figure 5-6). The 
surface water samples were analyzed for PAL SVOCs, total and dissolved inorganics, and 
water quality parameters, TSS, chloride, sulfate, total hardness, and alkalinity. These 
surface water samples were also analyzed in the field for pH, dissolved oxygen, 
conductivity, and temperature. The sediment samples were analyzed for PAL VOCs, PAL 
SVOCs, PAL inorganics, TOC, TPHC, grain size distribution, and percent solids. At four 
of the locations, CSD-94-13X, CSD-94-lSX, CSD-94-20X, and CSD-94-27X, the 
macroinvertebrate community was characterized, and sediment samples were subjected to 
toxicity testing. At these four locations, surface water and sediment samples were also 
analyzed for pesticides and PCBs. The data was subjected to an ecological PRE. The 
findings of this SI were presented in the "Lower Cold Spring Brook Site Investigation 
Report", submitted in December 1995. Analytical data are presented in Appendix E. 

Analytical results from the brook in the vicinity of Area 2 indicated that the marsh located 
upstream of the 1977 containment dike contained sediments with elevated concentrations of 
VOCs, SVOCs, pesticides, PCBs, and inorganics. TPHC was detected at a maximum 
concentration of 2,700 mg/kg. SVOCs were detected at concentrations that marginally 
exceeded screening values, while pesticides, PCBs, and inorganics significantly exceeded 
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screening values. Lead was detected in surface water at a concentration above the Ambient 
Water Quality Criteria (A WQC). Pesticides and the maximum concentrations of inorganics 
in sediment were found in the sample from location CSD-94-20X located on the upstream 
side of the containment dike adjacent to AOC 57 Area 2. The ecological PRE showed no 
risks to aquatic receptors from surface waters at that location. 

Macroinvertebrate and aquatic toxicity results did not indicate any increased mortality 
relative to aquatic receptors, although this station contained the poorest habitat relative to 
the control area. Despite the demonstrated lack of increased mortality, the ecological PRE 
indicated that there may be limited ecological risks associated with Area 2 marsh sediments. 

Results of samples collected from the portion of Cold Spring Brook hydrogeologically 
downgradient of Area 3 showed decreased concentrations of SVOCs, TPHC, and inorganics 
as compared to the samples collected upstream (e.g., Area 2 samples and G3D-92-02X). 
Further discussion of these sample results is provided in Subsection 7 .2.4, RI Sediment. 

7.2.1.5 Area 1 Contaminated Soil Removal. Although the Lower Cold Spring Brook 
PRE for Area 1 showed that there were no identifiable ecological risks, it was decided to 
perform a contaminated soil removal at the outfall to address soil contamination resulting 
from releases of petroleum oil. 

Excavation of outfall soils commenced in February of 1997. Initial removal operations 
included excavation of a 15-foot by 15-foot area to a maximum depth of 2 feet bgs at the 
outfall location. Following the initial excavation, four composite samples were collected 
for on-site TPHC screening. TPHC values in these composite samples ranged between 66 
and 271 ppm. Six confirmatory samples (AOC-57, Al-SW!, SW2, SW3, SW4, FL!, DUP) 
were also collected and submitted for off-site analyses for EPHNPH and metals to verify 
the on-site screening (Figure 5-7). 

EPH C10 - C22 aromatic fraction in excess ofMCP S-1/GW-1 standards were detected in 
sidewall samples (Table 7-9). Based upon these data, an additional three feet of soil was 
excavated from the sidewalls perpendicular to the outfall pipes and approximately seven 
feet was excavated from the wall opposite the outfall pipes. The maximum depth of 
excavation was three feet bgs. Following the second phase of excavation, an additional 
three confirmatory samples were collected from the sidewalls (AOC 57-Al-SWl/B, SW2/B 
and SW 4/B) (Figure 5-7 and Table 7-9). Confirmatory analytical results for the second 
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round of sampling indicated elevated P AH concentrations in sidewalls AOC 57-Al-SWl/B 
and SW4/B. A total of 10 PAH contaminants exceeded the applicable MCP S-1/GW-1 
standards with the highest concentrations located downstream of the outfall pipes. 

A statistical comparison of the arithmetic mean concentration of the P AHs indicated that the 
types and concentrations of P AHs in sediments at the Area 1 outfall are consistent with 
concentrations at various outfalls along Cold Spring Brook (Weston, 1998). This analytical 
data strongly indicates that fuel oil related contamination at the outfall was successfully 
removed, and what remains in soil and sediment at the outfall are P AHs that are likely 
related to runoff from paved, trafficked along Bamum Road. This type of P AH 
contamination, which cannot feasibly be eliminated from runoff from asphalt paved areas, is 
specifically exempted from MCP requirements due to its relative ubiquity at these types of 
outfalls. 

7.2.2 AOC 57 RI and Removal Action Soils Results 

The following subsections present field and off-site laboratory analytical soil results for 
samples collected at AOC 57 Areas 2 and 3 during the RI. Field analytical soil data are 
presented in Tables 7-10, 7-11 and 7-13. Off-site laboratory analytical soil data are 
presented in a hits-only format in Tables 7-12 and 7-13. Complete field analytical and off
site laboratory analytical soil data are presented in Appendix M. 

7.2.2.1 Field Analytical Soil Results. Soil samples were collected for field analysis from 
TerraProbesM points, soil borings, test pits, and surface soil sampling points. The field 
analytical samples were collected in an attempt to define the nature and distribution of the 
site-related contaminants as well as to delineate potential contaminant source areas. A 
discussion of the results for Areas 2 and 3 is presented below. 

Area2 

RI Test Pit Soil Sampling Field Analytical Results. A total of 23 test pits, 57E-95-01X 
through 57E-95-20X and 57E-95-25X through 57E-95-27X, were excavated at Area 2 in 
1995. Sixty-nine soil samples were collected from the test pits for on-site analysis of 
BTEX, select VOCs, GRO, and TPHC. Soil samples were collected based upon visual 
evidence or PID screening. In the absence of overt contamination, samples were generally 
collected at the surface, midpoint and bottom of the excavation. On-site analytical results 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57RITEXT\final\57finaltext.doc 
June6,2000 

7-22 

45001 



SECTION7 

for the test pit soils are provided in Table 7-10. 

Toluene, ethylbenzene, chlorobenzene, m/p xylene, or a-xylene were detected in seven 
samples from the Area2 test pits 57E-95-01X, 57E-95-06X, 57E-95-07X, 57E-95-12X, 
57E-95-15X, 57E-95-16X, and 57E-95-17X. Total detected concentrations ranged between 
3.2 µg/kg (toluene) at 2 feet bgs from 57E-95-01X to 109,400 µg/kg (combined toluene, 
ethylbenzene, m/p-xylene, and a-xylene) in the 4 foot bgs sample from 57E-95-07X. In 
general, the TEX detections were concentrated around the southern portion of the soil 
removal excavation. 

Chlorinated hydrocarbons were detected in three samples. 1,1-DCE exceeded the detection 
limit of 6100 in the 4 foot bgs sample from 57E-95-07X. PCB was found in the 2 foot bgs 
sample from 57E-95-15X and at 3 feet bgs in 57E-95-20X at concentrations of 4.8 and 2.5 
µg/kg, respectively. The 5 foot bgs sample from 57E-95-17X contained 21 µg/kg ofTCE. 
As with the TEX distributions, the TCE and PCB detects were located around the southern 
portion of the soil removal excavation. 

Soil samples from AOC 57 Area 2 were also analyzed for TPHC by IR (Method418.1) and 
GRO. TPHC was detected in 25 of the soil samples with a maximum observed 
concentration of 65,000 mg/kg at 4 feet bgs in 57E-95-07X. This sample also corresponded 
to the maximum GRO detection of 8,600,000 µg/kg. GRO was detected in seven of the 69 
total samples. Figure 7-1 shows TPHC detections in subsurface soils as determined by on
site analysis. The highest concentrations were observed along the southern portion of the 
soil removal excavation, 1,400 mg/kg at O feet in 57E-95-08X, 3,400 and 2,000 mg/kg at 0 
and 2 feet respectively in 57E-95-17X, 8,000 mg/kg at 3 feet in 57E-95-16X, 9,700 mg/kg 
at O feet in 57E-95-12X, 28,000 mg/kg at 2 feet in 57E-95-15X, and 65,000 mg/kg at 4 feet 
in 57E-95-07X. TPHC was also found in the northern portion of the site in surficial soils 
with a maximum concentration of 480 mg/kg in the 2 feet bgs sample from 57E-95-25X. 
The surficial TPHC concentrations in the northern portion of the site are attributed to the 
observed coal ash layer. 

RI Soil Boring Field Analytical Results. Soil samples were collected for field analysis 
from four soil borings (57B-95-03X, 57B-95-04X, 57B-95-05X, and 57B-95-06X, ) three 
monitoring well borings (57M-95-07X, 57M-95-08A, and 57M-95-08B) and a piezometer 
boring (57M-95-01A) to provide data on contaminant distribution, aid in the selection of 
samples for off-site analysis, and confirm monitoring well location. Soil boring and 
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TerraProbeSM field analytical results are provided in Table 7-11. Soil samples were 
collected from the soil borings 57B-95-03X at O and 5 feet bgs; 57B-95-04X at 15 feet bgs; 
57B-95-05X at 15 feet bgs; and 57B-95-06X at 12 feet bgs. The monitoring well and 
piezometer borings 57M-95-07X, 57M-95-08A, 57M-95-08B, and 57P-95-01A were 
sampled at 4, 7, 4, and 5 feet bgs, respectively. All samples were analyzed in the field 
laboratory for BTEX, select voes, and TPHe by NDIR. and Ge. BTEX and chlorinated 
solvents were below detection limits for all of the samples. TPHe was detected byNDIR at 
480 mg/kg at O feet bgs in 57B-95-03X and at 65 mg/kg at 4 feet bgs in 57M-95-08B. 

1998 Surface and Subsurface Soil Sampling Field Analytical Results 

In May of 1998, additional surficial and subsurface soil sampling was performed to better 
define downgradient soil contamination. Two soil samples, one at the ground surface and 
one at the water table, were collected from 10 locations at Area 2 (57S-98-01X through 
57S-98-1 OX). Sample locations were selected to best characterize the soils south 
(downgradient) of the removal excavation and the explorations showing the highest 
historical levels of petroleum and chlorinated voe contamination (i.e., test pits 57E-95-
15X, 57E-95-16X, and 57E-95-07X). Sample depths ranged between O and 3 feet bgs. 
All 20 samples were screened at the on-site laboratory for TPHe by NDIR. 

TPHe concentrations ranged between 32,000 µgig at 1-foot bgs from 57S-98-07X to less 
than 210 µgig at the ground surface from 57S-98-05X (Figure 7-2 and Table 7-13). The 
distribution of TPHe detections was consistent with the earlier RI findings in that the 
highest concentrations were found adjacent to the southern extent of the Area 2 Removal 
Action excavation. Screening results south oftest pits 57E-95-15X and 57E-95-16X, 570 
µgig at O feet and 680 µgig at I-foot bgs from 57S-98-04X; 920 µgig at O feet and 2500 
µgig at 1-foot bgs from 57S-98-06X; and <800 µgig at O feet and <270 µgig at 1-foot bgs 
from 57S-98-08X, indicate that the elevated TPHe concentrations have not migrated 
further toward the wetland on the south and southeast side of the excavation. However, 
elevated TPHe was detected in the 2-foot bgs sample collected from 57S-98-03X 
suggesting that contamination detected in 57E-95-07X has migrated toward the wetland. 
Impacts to Area 2 wetlands are further discussed in Subsection 7.2.4, RI Sediment. 
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Area3 

RI Test Pit Soil Sampling Field Analytical Results. A total of eight test pits were 
excavated at Area 3, 57E-95-21X through 57E-95-24X in 1995 and 57E-96-28X through 
57E-96-31X in 1996. Forty soil samples were collected from the test pits for on-site 
analysis ofBTEX, select VOCs, and TPHC. Soil samples were collected based upon visual 
evidence or PID screening. On-site analytical results for the test pit soils are provided in 
Table 7-10. 

Detected VOCs include chlorobenzene, ethylbenzene, rn/p-xylene, o-xylene, chloroform, 
and naphthalene. The VOCs were detected mainly in the vicinity oftest pit 57E-95-24X and 
57E-96-28X through 57E-96-31X. It should be noted that naphthalene and the 
dichlorobenzene suite were not calibrated for until near the end of the test pitting program; 
therefore, only soil samples from test pit 57E-96-31X were analyzed for these compounds. 
The maximum observed VOC concentrations were found in the 10 feet bgs sample from 
57E-96-31X with ethylbenzene reported at 8,800 µg/kg, rn/p-xylene at 26,000 µg/kg, o
xylene at 9,900 µg/kg, and naphthalene at an estimated ("J" qualified) concentration of 
12,000 µg/kg. 

Soil samples from AOC 57 Area 3 were also analyzed for TPHC by IR (Method 418.1) and 
GRO (1995 samples only). TPHC was detected in 26 of the soil samples with a maximum 
concentration that exceeded the detection limit 63,000 mg/kg at 4 feet bgs in 57E-96-31X. 
Figure 7-3 shows contours of TPHC detections in surface and subsurface soils as 
determined by on-site analysis. 

RI TerraProbe8M and Soil Boring Field Analytical Soil Sample Results. A total of 87 
soil samples were collected from 20 TerraProbeSM points, six soil borings and one 
monitoring well b01ing to aid in the delineation of horizontal and vertical contaminant 
distribution, determine the source of the contamination, and confirm monitoring well 
placement. Soil samples were analyzed in the field laboratory for BTEX, select VOCs, 
TPHC, and GRO (1995 only). Field analytical soil data are presented in Table 7-11. 

Detected VOCs included ethylbenzene, toluene, chlorobenzene, rn/p-xylene, o-xylene, 
naphthalene, 1,1-DCE, 1,2-DCB, and 1,4-DCB. Chloroform was also detected in three of 
the samples but was linked to blank contamination. Naphthalene and the dichlorobenzene 
suite were not calibrated for until after commencement of the 1996 sampling program; 
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therefore, soil samples from TerraProbesM points 57R-96-07X through 57R-96-12X at 
6 feet bgs were not analyzed in the field for these compounds. 

Naphthalene was detected in the soil borings 57B-96-07X (0, 5 and 10 feet bgs) and 57B-
96-12X at 5 feet bgs as well as the TerraProbe8M points 57R-96-13X (3 and 5 feet bgs), 
57R-96-14X (3 feet bgs), 57R-96-15X (3, 5, and 9 feet bgs), 57R-96-16X (3 feet bgs), and 
57R-96-19X (9 feet bgs). Estimated naphthalene concentrations ranged between 440 µg/kg 
and 27,000 µg/kg in the 10 and 5 foot bgs samples from 57B-96-07X. 1,2-DCB and 1,4-
DCB were detected in four samples; 57B-96-07X (5 feet bgs), 57R-96-15X (5 and 9 feet 
bgs), and 57R-96-19X (1,2-DCB only at 9 feet bgs). The maximum observed 
concentrations of 1,2-DCB and 1,4-DCB were 46,000 and 14,000 µg/kg in the 5 foot bgs 
sample from 57B-95-07X. DCB hits were found coincident with the higher concentrations 
of naphthalene, ethylbenzene and xylenes. 

Other detected VOCs included 1,1-DCE at 370 µg/kg in the 10 foot bgs sample from 57B-
96-09X and an estimated concentration of 5.4 µg/kg in the surficial sample from 57R-95-
01X. Chlorobenzene was detected in 57B-96-12X at 5 feet bgs at a concentration of 4,700 
µg/kg, in 57R-95-04X at 10 feet at a concentration of 49 µg/kg, and the 10 feet bgs 
duplicate sample from 57R-96-10X at a concentration of300 µg/kg. 

TPHC were detected in 37 of the soil samples collected from Area 3 soil borings and 
TerraProbesM points. The maximum observed concentration was 39,000 mg/kg in the 
5 feet bgs sample from 57R-96-13X. Other significant detections (e.g., in excess of 500 
mg/kg) include the O and 5 feet bgs samples from 57B-96-07X at 12,000 and 14,000 mg/kg, 
respectively, the 5 feet bgs sample from 57B-96-11X at 7,400 mg/kg, the 5 feet bgs sample 
from 57B-96-12X at 13,000 mg/kg, the 4 feet bgs sample from 57R-95-05X at 4,500 
mg/kg, the 3 and 5 feet bgs samples from 57R-96-13X at 9,400 mg/kg, the 3, 5, and 9 feet 
bgs samples from 57R-96-15X at 12,000, 12,000, and 14,000 mg/kg, respectively, and the 
9 feet bgs sample from 57R-96-19X at 700 mg/kg. TPHC contamination is approximately 
coincident with the VOC contamination and is located from the vicinity oftest pit 57E-95-
24X to the soil boring 57B-96-12X. Pre-removal action distribution of Area 3 TPHC 
contamination as determined by field analytical results is provided in Figure 7-3. 
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1998 Surface and Subsurface Soil Sampling Field Analytical Results. 

In May of 1998, additional surficial and subsurface soil sampling was performed to better 
define downgradient soil contamination at Area 3. Two soil samples, one at the ground 
surface and one at the water table, were collected from six locations at Area 3 (57S-98-
11X through 57S-98-16X). Sample depths ranged between O and 3 feet bgs. All 12 
samples were screened at the on-site laboratory for TPHC by NDIR. 

TPHC concentrations ranged between 2,900 µgig at O feet from 57S-98-14X to less than 
260 µgig at 2 feet bgs from 57S-98-16X (Table 7-13). The highest concentrations of 
TPHC were found adjacent to monitoring well 57M-96-11X were 57S-98-13X at I-foot 
bgs contained 1,600 µgig and 57S-98-14X at O feet contained 2,900 µgig. The 1998 
TPHC field analysis is combined with the earlier RI data and contoured in Figure 7-3. 
The 1998 TPHC data is provided along with 1998 off-site TPHC and EPHNPH data in 
Figure 7-4. 

7.2.2.2 Off-Site Laboratory Soil Analytical Results. 

Area2 

RI Test Pit Soil Sampling Off-Site Analytical Results. A total of 19 soil samples were 
collected for off-site laboratory analysis from the 23 test pits excavated at AOC 57 Area 2 in 
1995. Samples were collected from depths ranging from the ground surface to 6 feet bgs 
and analyzed at the off-site laboratory for PAL VOCs, SVOCs, inorganics, pesticides/PCBs, 
and TPHC. Off-site laboratory analytical results for the subsurface soils are provided in 
Table 7-12. 

Inorganics analysis indicated that arsenic, barium, calcium, cadmium, chromium, cobalt, 
copper, nickel, lead, selenium, silver, sodium, and zinc were present in concentrations that 
exceeded established background concentrations for Devens soils. The majority of 
exceedances were located around the southern portion of the soil removal excavation at 
depths coincident with the observed TPHC and VOC contamination. The surficial sample 
from 57E-95-25X, located on the northern portion of the site towards Barnum Road, also 
showed limited exceedances of background concentrations. 
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Detected VOCs are comprised of TEX, PCE, TCE, and 1,2-DeE. The common laboratory 
contaminants 2-hexanone, acetone, dichloromethane (methylene chloride) and 
trichlorofluoromethane (freon) were detected in a number of AOC 57 Area 2 soil samples. 
These compounds, as well as toluene, were identified in soil blanks or rinsate blanks ( see 
Subsection 7-1 and Tables 7-2 and 7-3). 

voe detections in soil are concentrated around the soil removal excavation in test pits 57E-
95-07X, 57E-95-10X, 57E-95-12X, 57E-95-15X, 57E-95-16X, and 57E-95-17X. TEX 
were also detected in the surficial sample from 57E-95-02X. The highest levels of voes 
were observed in 57E-95-07X in 4 feet bgs with total TEX of 0.344 µgig, 0.0039 µgig of 
1,2-DCE, 0.011 µgig ofTCE, and 0.0059 µgig of PCE. 

SVOC detections were limited to six of the test pit soil samples and consisted of 2-
methylnaphthalene, fluoranthene, naphthalene, phenanthrene, pyrene, bis(2-ethylhexyl) 
phthalate, and di-n-butyl phthalate. Although only two SVOe analytes were detected, 2-
methylnaphthalene and naphthalene, the 4 feet bgs sample from 57E-95-07X contained the 
highest concentration of total SVOCs at 12 µgig. • 

The pesticides 4,4-DDE and 4,4-DDT, 0.0199 and 0.0257 µgig respectively, were detected 
in the surficial sample from 57E-95-02X located adjacent to the drainage swale in the 
northern portion of the site. Pesticides and PCBs were detected in the southern portion of 
the site in explorations adjacent to the soil removal excavation. They included the 
pesticides dieldrin at a maximum observed concentration of 0.032 µgig in the surficial 
sample from 57E-95-17X, 4,4 DDE at 0.00928 µgig in the same sample, and Endosulfan I 
at 0.081 µgig in the 2 foot bgs sample from 57E-95-16X. PeBs were only detected in test 
pits 57E-95-012X, 57E-95-15X, 57E-95-16X, and 57E-95-17X, all located around the 
southern perimeter of the soil removal excavation. Maximum observed concentrations 
were 3.2 µgig of Aroclor-1248 and 12 µgig of Aroclor-1260 both from the 2 foot bgs 
sample from 57E-95-16X. 

TPHC was identified in 15 of the test pit soil samples. Significant detections ( e.g., > 100 
µgig) were limited to the perimeter of the soil removal excavation. Notable detections 
include 31,800 µgig in the 4 feet bgs sample from 57E-95-07X, 5,110 µgig in the surficial 
sample from 57E-95-12X, 26,100 µgig in the 2 feet bgs sample from 57E-95-15X, 30,000 
µgig in the 2 feet bgs sample from 57E-95-16X, and 2,390 µgig in the surficial sample from 
57E-95-l 7X. 

Harding Lawson Associates 

G:\Proji:cts\USAEC\PROJECTS\57RITEXT\final\57finaltext.doc 
June 6, 2000 

7-28 

45001 



SECTION? 

RI Soil Boring Off-Site Analytical Results. A total of 11 soil samples were collected 
from the six Area 2 soil borings, 57B-95-01X through 57B-95-06X. The soil borings were 
located on the mid- to northern portion of the site above the break in slope and treeline. 
Samples were collected from soil borings to allow for characterization of soils from greater 
depths than allowed by test pitting. Samples were collected from depths ranging from the 
ground surface to 21 feet bgs and analyzed at the off-site laboratory for PAL voes, 
SVOes, inorganics, pesticides/PeBs, and TPHe. Off-site laboratory analytical results for 
the subsurface soils are provided in Table 7-12. 

Inorganics analysis indicated that cobalt, nickel, and sodium were present in concentrations 
that exceeded established background concentrations for Devens soils. Sodium was in 
exceedance of background in every soil boring sample. Exceedances of all other inorganics 
were limited to the surficial soil samples from 57B-95-01X and 57B-95-02X, both located 
on the northern portion of the site. 

Acetone, dichloromethane (methylene chloride), toluene, and trichlorofluoromethane 
(freon) were the only voes detected. All of these compounds have been defined as 
possible sampling or laboratory contaminants. Observed toluene concentrations did not 
exceed 0.0045 µgig. 

The SVOe compounds 2-methylnaphthalene, dibenzofuran, fluoranthene, naphthalene, 
phenanthrene, pyrene, and bis(2-ethylhexyl) phthalate were detected in the surficial samples 
from 57B-95-01X and 57B-95-02X. Total SVOe concentrations in 57B-95-01X was 4.174 
µgig which includes 2.7 µgig of the probable laboratory contaminant bis(2-ethylhexyl) 
phthalate. 

No pesticides or PeBs were detected in the soil boring samples. 

TPHC was detected in seven of the soil boring off-site analytical samples. The only 
significant detections (e.g., in excess of 100 µgig) occurred in the surficial sample from 
57B-95-02X, 7,970 µgig, and the duplicate sample collected at 5 feet bgs from 57B-95-
02X, 138 µgig. 
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1998 Surface and Subsurface Soil Sampling Off-Site Analytical Results. 

Ten samples from the 1998 soil sampling activities were selected for off-site analysis. 
Samples were collected from depths ranging between O and 3 feet bgs and analyzed at the 
off-site laboratory for EPH/VPH, TPHC, PAL VOCs, PAL SVOCs, PAL pesticides/PCBs, 
and select PAL inorganics. Samples were selected for off-site analysis based upon visual 
evidence, PID screening, and field analytical results. Off-site and on-site analytical results 
for the 1998 soil sampling are provided in Table 7-13. 

The following inorganic analytes were detected at levels in excess of established Devens 
background concentrations; barium, copper, manganese, lead, zinc and arsenic. The highest 
concentrations of most of the individual analytes were found in the 0-foot sample from 57S-
98-02X. Arsenic was found at a higher level in the 0-foot sample from 57S-98-07X. The 
bulk of the inorganic background exceedances were found in the surficial samples as 
opposed to the samples collected between 1 and 3 feet bgs. 

Three VOC compounds were detected in the 1998 Area 2 soil samples; 1,2-DCE, 
ethylbenzene, and acetone. The I-foot bgs sample from 57S-98-06X contained 0.01 µgig of 
1,2-DCE and 0.003 µgig of ethylbenzene, 57S-98-07X at O feet had 0.33 µgig of acetone, 
and the !-foot bgs sample contained 0.01 µgig of 1,2-DCE. 

SVOC compounds were detected in several of the surficial soil samples. The highest total 
SVOC concentration, 8.4 µgig, was found in the 0-foot sample from 57S-98-02X (2-
methylnaphthalene, acenaphtylene, benzo[k ]flouranthene, chrysene, flouranthene, 
naphthalene, phenanthrene, and pyrene). The only other significant concentration of 
SVOCs was found in the 0-foot sample from 57S-98-08X which contained 5 µgig of total 
SVOCs (flouranthene, phenanthrene, and pyrene). 

Pesticides were detected in seven of the 10 soil samples. The four compounds detected 
were dieldrin, 4,4' -DDD, 4,4'-DDE, and 4,4' -DDT. The highest concentrations of total and 
individual pesticides were found in 57S-98-03X at 2 feet bgs, dieldrin at 0.043 µgig and 
4,4'-DDD at 0.044 µgig, and 57S-98-09X at O feet, 4,4'-DDE at 0.0524 µgig and 4,4'-DDT 
at 0.018 µgig. The PCB congener Aroclor-1260 was detected in eight of the 10 samples 
collected. The highest concentration was found in the 2-foot bgs sample from 57S-98-03X 
which contained 5.2 µgig. All other detections were below 1 µgig. 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57RITEX1\final\57finaltext.doc 
June 6, 2000 

7-30 

45001 



SECTION7 

TPHC concentrations in the 1998 Area 2 soil samples ranged between 17,000 µgig and 393 
µgig. Detections in excess of5,000 µgig include 17,000 µgig in 57S-98-07X at 1-foot bgs, 
14,800 µgig in 57S-98-03X at 2 feet bgs, and 6,170 µgig in 57S-98-07X at 0 feet. TPHC 
detections were consistent with the contaminant distributions determined by the previous Rl 
work. The highest concentrations were found in the area immediately south of the removal 
action excavation and test pits 57E-95-15X and 57E-95-16X. 

The soil samples were also analyzed by EPH/VPH which is generally recognized as a more 
reliable means of determining concentrations of petroleum hydrocarbons. TPHC and 
EPH/VPH values are presented in Table 7-13 and Figure 7-2. 

VPH fractions were detected at low levels in nine of the 10 samples analyzed. The highest 
concentrations were found in 57S-98-07X where the 0-foot and 1-foot samples each 
contained 15 µgig of the C9 to C12 aliphatic range (duplicate) and 21 µgig of the C9 to Cl0 
aromatic range (duplicate). These were also the highest detected concentrations of these 
fractions. Other detections include 6.4 µgig of the C9 to C12 aliphatic range and 13 µgig of 
the C9 to Cl 0 aromatic range in the 0-foot sample from 57S-98-08X. All other detections 
were below 5 µgig for the C9 to C12 aliphatic range. The C9 and Cl0 aromatic and C5 to 
C8 aliphatic ranges were not detected in any of the other samples. 

Nine of the 10 samples analyzed were shown to contain detectable levels of EPH fractions. 
The 2-foot bgs sample from 57S-98-03X contained the highest levels of the C19 to C36 
aliphatic and Cl 1 to C22 aromatic ranges, 3,300 µgig and 990 µgig, respectively. The C9 
to C18 aliphatic range was also detected in this sample at 110 µgig. Sample location 57S-
98-07X contained 2,100 µgig of C19 to C36 aliphatics and 590 µgig (duplicate) of the Cl 1 
to C22 aromatics in the 0-foot sample. The C9 to C18 aliphatic range was below detectable 
levels in this sample. The 1-foot bgs sample from 57S-98-07X contained 1,600 µgig of the 
C19 to C36 aliphatics, 270 µgig of the C9 to C18 aliphatics, and 450 µgig of the Cll to 
C22 aromatic range. Other locations containing elevated levels of EPH fractions include 
57S-98-02X at 0 feet, 57S-98-04X at 1-foot bgs, 57S-98-05X at 3 feet bgs, and 57S-98-06X 
at 1-foot bgs. The EPH analysis yielded far fewer exceedances ofMCP standards than did 
the TPHC values. Furthermore, the exceedances that were observed for the EPH fractions 
were of a much smaller magnitude than the TPHC exceedances at the same locations. 
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Area3 

RI Test Pit Soil Sampling Off-Site Analytical Results. A total of five soil samples were 
collected from the Area 3 test pits 57B-95-24X, 57B-96-28X, 57B-96-29X, 57B-96-30X 
and 57B-96-31X. Soil samples were selected for off-site analysis based upon visual 
evidence, PID screening, and on-site analytical results. Samples were collected from depths 
ranging from 4 to 11 feet bgs and analyzed at the off-site laboratory for PAL VOCs, 
SVOCs, inorganics, pesticides/PCBs, and TPHC as well as petroleum fingerprinting in 
1996. Off-site laboratory analytical results for the subsurface soils are provided in 
Table 7-12. 

Inorganic analytes detected in exceedance of established background concentrations consist 
of antimony, cadmium, calcium, copper, lead, sodium and zinc. Sodium was in excess of 
background in all of the samples. The majority of the remaining exceedances occurred in 
the 4 feet bgs sample from 57B-95-24X. 

Bthylbenzene, xylenes, and / or PCB were detected in three of the soil samples from Area 3 
test pits. The identified laboratory contaminants 2-hexanone and trichlorofluoromethane 
(freon) were also detected in the soil samples. PCB was observed at 0.0094 µgig in the 
10 feet bgs sample from 57B-96-28X and 0.0018 µgig in the 4 feet bgs sample from 57B-
95-24X. Bthylbenzene and xylenes were detected in the 10 feet bgs sample from 57B-96-
28X at 0.0042 µgig and 0.066 µgig respectively. The 6 feet bgs sample from 57B-96-30X 
was shown to contain 0.13 µgig ofxylenes. 

SVOC compounds were detected in all four of the soil samples collected from the test pits 
excavated in 1996 (57B-96-28X through 57B-96-31X). The bulk of the detections occurred 
in the 10 feet bgs sample from 57B-96-28X. Detected SVOC analytes consist of 1,2,4-
trichlorobenzene at 0.5 µgig, 1,2-DCB at 6 µgig, 1,4-DCB at 4 µgig, 2-methylnaphthalene 
at 0.4 µgig, fluoranthene at 1 µgig, fluorene at 0.3 µgig, chrysene at 1 µgig, naphthalene at 2 
µgig, phenanthrene at 0.4 µgig, and pyrene at 3 µgig. 

The pesticide Aldrin was detected in the 4 feet bgs sample from 57B-95-24X at 0.0255 
µgig. Chlordane-alpha was found in 57B-96-28X at 0.0103 µgig. In addition, chlordane
alpha and heptachlor epoxide were detected in 57B-96-31X at 0.068 and 0.00691 µgig 
respectively. 
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PCBs were detected in three of the test pit soil samples. The highest observed concentration 
of PCBs, 3.6 µgig of Aroclor-1248 and 10 µgig of Aroclor-1260, was found in 57E-95-24X 
at 4 feet bgs. 1.7 µgig of Aroclor-1260 was also found in the 10 feet bgs sample from 57E-
96-28X. 

TPHC was detected in all of the Area 3 test pit soil samples at concentrations ranging 
between 64,900 µgig at 57E-95-24X and 262 µgig at 57E-96-29X. Petroleum 
fingerprinting performed on samples collected in 1996 showed that all samples were below 
detection limit for the gasoline, diesel, and aviation gas patterns. Field analytical results for 
TPHC are contoured and provided in Figure 7-3. 

RI Soil Boring Off-Site Analytical Results. Eleven soil samples were collected for off
site analysis from five soil borings at AOC 57 Area 3 (57B-96-07X through 57B-96-11X). 
Soil samples were collected from the soil borings to confirm field analytical results and 
delineate horizontal and vertical distribution of contaminants. Samples were collected from 
depths ranging from the O to 10 feet bgs and analyzed at the off-site laboratory for PAL 
VOCs, SVOCs, inorganics, pesticides/PCBs, and TPHC as well as petroleum fingerprinting 
in 1996. Off-site laboratory analytical results for the subsurface soils are provided in 
Table 7-12. 

Inorganics analyses indicated that arsenic, barium, calcium, cadmium, copper, lead, 
manganese, silver, sodium, and zinc were present in concentrations that exceeded 
established background concentrations for Devens soils. Sodium was detected in excess of 
background concentrations in every sample. Inorganic concentrations in soils do not appear 
to be related to sample depth. The greatest number of reported exceedances were found in 
the surficial sample from 57B-96-07X. 

Analysis for VOCs indicated that six of the samples contained toluene. The majority of the 
toluene concentrations are consistent with it being reported as a potential laboratory or 
sampling contaminant. However, the highest detected concentration, 0.31 µgig at 5 feet bgs 
in 57B-96-07X, is substantiated by a detection of ethylbenzene at 1.2 µgig and xylenes at 22 
µgig. PCE was detected in one sample, the surficial sample from 57B-96-07X at a 
concentration of 0.0057 µgig. 

SVOC compounds were detected in two soil boring samples from Area 3. The 5-foot bgs 
sample from 57B-96-07X contained 31.3 µgig of total SVOCs including 8 µgig of 1,2-
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DCB, 2 µgig of 1,4-DCB, 9 µgig of2-methylnaphthalene, and 9 µgig of naphthalene. The 
surficial sample from 57B-96-09X contained 0.448 µgig of total SVOCs. 

Pesticides were detected in two of the soil boring samples. The surficial sample from 57B-
96-09X was shown to contain 4,4'-DDE and 4,4'-DDT at concentrations of 0.0081 and 
0.0121 µgig respectively. The five feet bgs sample from 57B-96-11X contained 0.017 µgig 
of 4,4' -DDE. 

Three of the samples contained PCBs. The surficial sample from 57B-96-07X had 
detections of Aroclor-1240 and Aroclor-1260 at 3.4 and 8 µgig respectively. The 5-foot bgs 
sample from the same boring contained 2.6 µgig of Aroclor-1242 and 6.1 µgig of Aroclor-
1260. Aroclor-1260 was also detected at a concentration of7.4 µgig at 5 feet bgs in boring 
57B-96-11X. 

Five samples were shown to contain measurable levels of TPHC. Three of these samples 
contained levels in excess of 100 µgig; the surficial sample from 57B-96-07X contained 
41,400 µgig, the 5 feet bgs sample from the same boring contained 31,600 µgig, and the 
5 feet bgs sample from 57B-96-11X was found to contain 4,250 µgig. Petroleum 
fingerprinting of the soil samples indicated that the TPHC contamination was consistent 
with a motor oil pattern. 

1998 Surface and Subsurface Soil Sampling Off-Site Analytical Results. 

Three samples from the 1998 soil sampling activities were selected for off-site analysis, 
57S-98-13X at 1-foot bgs, 57S-98-14X at 1-foot bgs, and 57S-98-15X at 3 feet bgs 
(Figure 7-3). Samples were analyzed at the off-site laboratory for EPH/VPH, TPHC, 
PAL VOCs, PAL SVOCs, PAL pesticides/PCBs, and select PAL inorganics. Samples 
were selected for off-site analysis based upon visual evidence, PID screening, and field 
analytical results. Off-site and on-site analytical results for the 1998 soil sampling are 
provided in Table 7-13. 

Arsenic was the only inorganic analyte detected at levels in excess of established Devens 
background concentrations. The highest detected concentration was 28.2 µgig in the 3-
foot bgs sample from 57S-98-15X. 
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Five voe compounds were detected in the 1998 Area 3 soil samples. The I-foot bgs 
sample from 57S-98-13X contained 0.012 µgig of chlorobenzene and 0.0042 µgig of 
TeE. 57S-98-15X at 3 feet bgs contained 0.013 µgig of 1,1,I-TeA, 0.0013 µgig of 
toluene, and 0.0041 µgig ofxylenes. There were no voe detections in 57S-98-14X. 

SVOe compounds were detected in two soil samples. The majority of the detections 
were found in 57S-98-13X at I-foot bgs which contained 1,2-DeB at 0.35 µgig, 1,4-DeB 
at 0.48 µgig, flouranthene at 0.13 µgig, phenanthrene at 0.067 µgig, and pyrene at 0.096 
µgig. The common laboratory contaminant bis(2-ethylhexyl)phthalate was the only 
SVOe detected in 57S-98-15X 14 µgig. 

Low levels of pesticides were detected in two of the three soil samples. 57S-98-13X at I
foot bgs contained 0.0028 µgig of chlordane alpha, 0.0028 µgig of chlordane gamma, and 
0.0234 µgig of 4,4'-DDD. The only pesticide detected in 57S-98-14X was 4,4'-DDT at 
0.0248 µgig. No pesticides were detected in 57S-98-1 SX. 

57S-98-14X at 1-foot bgs contained the only detection of PeBs, 0.474 µgig of Aroclor-
1260 at I-foot bgs. 

Two of the three soil samples submitted for off-site analysis contained detectable levels 
ofTPHe. 57S-98-13X had 951 µgig at I-foot bgs and 57S-98-14X contained 895 µgig at 
I-foot bgs. These results were slightly lower than the on-site TPHe analysis but were 
consistent with TPHe distributions determined by earlier investigations. 

The soil samples were also analyzed by EPH/VPH, which is generally recognized as a 
more reliable means of determining concentrations of petroleum hydrocarbons. TPHe. 
and EPHNPH values for Area 3 are presented in Table 7-13 and Figure 7-4. 

The only detection of a VPH carbon range was 3.7 µgig of e9 to e12 aliphatics. 

Two of the three soil samples analyzed were shown to contain detectable levels of EPH 
fractions. The 1-foot bgs sample from 57S-98-13X contained the e19 to e36 aliphatic and 
ell to e22 aromatic ranges, 180 µgig and 60 µgig respectively. The 1-foot bgs sample 
from 57S-98-14X also contained the e19 to e36 and e11 to e22 ranges at 150 µgig and 75 
µgig, respectively. There were no EPH detections in 57S-98-15X. EPH concentrations for 
these samples were much lower than the respective TPHe concentrations with respect to 
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MeP standards suggesting that the TPHe analysis was artificially high due to organic 
content in the soil or potential biogenic TPHe sources. 

7.2.2.3 Summary of Soil Impacts. 

Area2 

Soil contamination at Area 2 can be divided into two types, surficial contaminants, 
primarily petroleum hydrocarbons, in the northern portion of the site and higher levels of 
voes, SVOes, PeBs, and petroleum hydrocarbons in surface and subsurface soils along 
the southern portion of the soil removal excavation. 

Elevated levels of TPHe were observed in the surficial sample from soil boring 57B-95-
02X located in the flat, northern portion of the site above the treeline. Other detected 
contaminants included low levels of SVOes, pesticides, and PeBs. 

The most significant contamination encountered during the 1995 RI efforts was located 
around the southern portion of the soil removal excavation from the test pit 57E-95-07X to 
57E-95-12X at depths ranging from the ground surface to the water table at 4 to 5 feet bgs. 
Detected VOes include TEX, 1,2-DeE (cis and trans), TeE, and PeE. The primary 
SVOes encountered were naphthalene and methylnaphthalene. Elevated levels of 
pesticides and PeBs were also observed. High levels of TPHe were coincident with the 
voe detections. 

The 1998 soil sampling aided in defining the southern extent of the petroleum hydrocarbon 
contamination south of the Removal Action Excavation. TPHe and/or EPH results from 
57S-98-04X, 57S-98-08X, 57S-98-09X, and 57S-9810X all showed decreased 
concentrations compared to upgradient explorations. Elevated EPH concentrations were 
observed in the area to the southwest of the Removal Action and at 57S-98-06X. 

A comparison of 1998 EPH results and TPHe results showed that EPH results were much 
lower than TPHe results from the same sample with respect to the MeP screening values. 
This suggests that the TPHe data may be artificially high due to interference with organic 
material in the soils or potential biogenic sources. 
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Elevated levels of arsenic were detected in surficial samples coincident with the petroleum 
hydrocarbon contamination. 

Data gathered during the RI as well as previous investigations suggests that the 
contaminated soils are due to the historical disposal of vehicle maintenance related wastes. 
Contaminant distributions indicate that the disposal occurred along the break in slope above 
the floodplain. Contaminants in surficial soils then percolated/leached into subsurface soils 
and groundwater where they were transported hydrogeologically downgradient and resorbed 
to subsurface soils. Contaminants to the south and southeast of the removal action 
excavation do not appear to be migrating toward the wetland. Contaminant distributions do 
show that petroleum hydrocarbons and chlorinated VOCs do appear to have migrated 
toward the wetland southwest of the excavation. 

Area3 

Soil sampling of test pits, TerraProbes6M, and soil borings at Area 3 indicated that 
concentrations of soil contaminants were highest in the area bounded by test pit 57E-95-
24X to the north and the soil boring 57B-96-07X to the south. A historic disposal site 
located from the surface to approximately 5 feet bgs was defined by test pits 57E-96-28X 
through 57E-96-31X. Advective transport and sorption appears to have aided in the 
southerly migration of soil contamination. 

The most significant observed soil contaminants included the SVOCs naphthalene, 1,2-
DCB, and 1,4-DCB. Elevated levels of PCBs in soil were encountered in proximity to the 
source area. 

Elevated levels ofTPHCs were observed coincident with the SVOC contamination. 

Soil sampling performed in 1998 further defined the downgradient extent of the soil 
contamination. Downgradient soils showed decreasing levels of petroleum hydrocarbons, 
VOCs, SVOCs, and arsenic. 

A comparison of EPH and TPHC results showed that EPH values were significantly lower 
than TPHC results from the same sample. This suggests that the TPHC data may be 
artificially high due to interference with organic material in the soils or potential biogenic 
sources. 
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7.2.3 AOC 57 RI Groundwater 

The following discussion of groundwater sampling includes field analytical results of water 
samples collected from TerraProbesM borings and monitoring well borings as well as the 
off-site laboratory analytical results for the three rounds of RI groundwater sampling (two 
rounds at Area 2 and one round at Area 3). Groundwater quality will be discussed 
separately for Area 2 and Area 3. 

7.2.3.1 RI Field Analytical Groundwater Results. 

Area2 

During the 1995 investigation, a total of eleven groundwater samples were collected from 
six monitoring well borings and 5 soil borings at Area 2 and analyzed in the field for BTEX, 
select voes, and GRO (Table 5-1). Data from the monitming well and soil boring 
groundwater samples were used to delineate horizontal contaminant distribution and 
confirm placement of monitoring well locations. In addition, one groundwater sample was 
collected in 1998 from the piezometer 57P-98-02X. Field analytical results are provided in 
Tables 7-14 and 7-16. 

The only detection was PeE at a concentration of 2.5 µg/L at the water table in the 
monitoring well boring 57M-95-07X. 

Area3 

As part of the 1995 and 1996 investigations, thirty-three groundwater samples were 
collected from TerraProbesM points, monitoring well borings, and soil borings. All of the 
groundwater samples were analyzed in the field for BTEX, select voes, and GRO (1995 
samples only). In addition, three groundwater samples were collected from the Area 3 
piezometers and 57M-96-l 1X in 1998 and field analyzed for TPHe. Groundwater field 
screening analyses results are provided in Tables 7-14 and 7-16. 

BTEX, chlorobenzene, PeE, and GRO were detected in groundwater samples collected 
from six TerraProbe5M points in 1995, 57R-95-01X through 57R-95-06X (Figure 5-9). The 
highest concentrations of BTEX compounds were found in the groundwater sample from 
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57R-95-05X including 110 µg!L of benzene, 240 µg!L of toluene, 410 µg!L of 
ethylbenzene, and 1,650 µg!L ofxylenes. This sample also contained 43,000 µg!L of GRO, 
which was in excess of the detection limit. PCE was detected in two samples, 2.1 µg!L in 
57R-95-02X and 2.5 µg!L in 57R-95-04X. Based on these results, monitoring well 57M-
95-03X was installed at the location of 57R-95-03X. 

Field analysis of groundwater samples collected in 1996 showed concentrations of TEX, 
1,2-DCB, 1,4-DCB, 1,1-DCE, PCE, and naphthalene. Figure 7-5 shows groundwater 
contaminant detections for the 1996 sampling event. Notable detections include 3 .2 µg!L of 
PCE at 57B-96-08X, 110 µg!L of 1,2-DCB and 130 µg!L of naphthalene in 57R-96-19X, 
and 95 µg!L of 1, 1-DCE in 57B-96-09X. 

TPHC was not detected in the 1998 samples. 

7.2.3.2 RI Groundwater Off-Site Laboratory Analytical Sample Results. 

Area2 

As part of the RI field investigation HLA installed nine monitoring wells at Area 2 in 1995 
(57M-95-01X, 57M-95-02X, 57M-95-04A, 57M-95-04B, 57M-95-05X, 57M-95-06X, 
57M-95-07X, 57M-95-08A, and 57M-96-08B) to supplement the two existing Group 3 
monitoring wells (G3M-92-02X and G3M-92-07X) (Figure 5-8). Two rounds of 
groundwater sampling were conducted on all of the monitoring wells. Groundwater 
samples were analyzed for PAL VOCs, SVOCs, total and filtered PAL inorganics, 
pesticides/PCBs, TPHC, TDS, and water quality parameters. Analytical results for the 
Round 1 and Round 2 sampling events are provided in Table 7-15. 

Several inorganic analytes were detected above the calculated Devens background 
concentrations in groundwater. Arsenic, barium, calcium, copper, lead, manganese, 
potassium, sodium, and zinc were detected above background in the unfiltered samples. 
The filtered samples contained barium, lead, manganese, potassium, and sodium at levels 
in excess of the established background concentrations. The greatest numbers of 
background exceedances were observed in the Round 1 unfiltered samples from 57M-95-
01X and 57M-95-04A. The Round 2 samples from these wells showed only one 
exceedance, sodium in 57M-95-01X. The Round 2 unfiltered samples also showed a 
dramatic decrease in total suspended solids from Round 1. 
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Several voes were detected in Round 1 and Round 2 groundwater samples. 1,1,I-TeA at 
0.5 µg/L, toluene at 0.63 µg/L, 0.56 µg/L ofTeE, and 356 µg/L ofTPHe were detected in 
the Round 1 sample from 57M-95-0IX. The Round 2 sample contained only toluene at I .2 
µg/L. The Round 2 sample from the other upgradient wells, 57M-95-02X and G3M-92-
07X, contained 1.6 µg/L and 0.89 µg/L, respectively, of toluene. 

Groundwater contamination in the vicinity of the soil removal excavation contained lower 
concentrations of toluene than the upgradient samples. However, Round I and Round 2 
samples from the monitoring wells 57M-95-04A, 57M-95-07X, and 57M-95-08B contained 
quantities of chlorinated solvents. 1,2-DeE (cis and trans), TeE, and PeE were detected in 
Round I and Round 2 samples from 57M-95-04A. This well also contained the highest 
observed concentrations of these compounds; 3.6 µg/L of 1,2-DeE (cis and trans) in the 
Round I sample, 1.9 µg/L of TeE in the Round 2 sample, and 16 µg/L of PeE in the 
Round 2 sample. Round 1 and Round 2 voe detection data are shown in Figure 7-6. 

Diethyl phthalate and bis(2-ethylhexyl) phthalate were the only SVOes detected in the 
Round 1 and 2 groundwater samples from Area 2. Both of these compounds have been 
identified as common laboratory and / or sampling contaminants. Diethyl phthalate was 
detected in both Round I and Round 2 samples , at 2.3 µg/L and 3.2 µg/L respectively, in 
only one well, 57M-95-02X. Bis(2-ethylhexyl) phthalate was detected in Round 1 and 
Round 2 samples from both 57M-95-04B and 57M-95-08B. In both of these wells the 
Round 2 samples were orders of magnitude greater than the Round 1 samples, 5 µg/L for 
the Round 1 sample and 400 µg/L for the Round 2 in 57M-95-04B and 6.9 µg/L and 300 
µg/L in 57M-95-08B. 

Endosulfan I was the only pesticide detected in Area 2 groundwater. The Round 1 sample 
from 57M-95-06X contained 0.0271 µg/L. 

No PeBs were detected in Area 2 groundwater. 

TPHe was detected in one sample, 57M-95-0IX during Round 1 was reported to contain 
356 µg/L. TPHe concentrations in this well for Round 2 were below detection limits. As 
was noted in the inorganics discussion the total suspended solids in this well decreased from 
23,200 µg/L in Round 1 to 5,000 µg/L in Round 2. 
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One groundwater sample was collected in 1998 from the piezometer 57P-98-02X and 
submitted for off-site analysis for VOCs, SVOCs, select inorganics, pesticides/PCBs, and 
EPH/VPH. 

The inorganics, arsenic, lead, and manganese were detected at levels in excess of 
established Devens background concentrations. The manganese data was flagged as 
rejected for QC reasons. Arsenic was detected at 54.5 µgig and lead at 16 µg/L in the 
unfiltered samples. The filtered sample contained 73 µg/L of arsenic and 4.4 µg/L of 
manganese. 

Three VOCs were detected in the sample, 1,2-DCE at 13 µg/L; TCE at 0.71 µg/L; and 
toluene at 0.54 µg/L. 

The Ione SVOC detected was bis(2-ethylhexyl)phthalate at 6.4 µg/L. 

No pesticides or PCBs were detected. 

No EPH or VPH ranges were detected. 

Area3 

Groundwater samples were collected using low-flow sampling protocols in November of 
1996 from seven monitoring wells at AOC 57 Area 3 (G3M-92-07X, 57M-95-03X, 57M-
96-09X, 57M-96-10X, 57M-96-11X, 57M-96-12X, and 57M-96-13X). Two rounds of 
samples were collected from G3M-92-07X and 57M-95-03X in conjunction with the Area 2 
groundwater sampling which was performed using conventional purge and bail sampling in 
the fall of 1995 and winter of 1996. Only the low flow sample data from G3M-92-07X and 
57M-95-03X will be incorporated into the Area 3 assessment although all data is provided 
in Table 7-15. Figure 7-7 shows all analyte detections. 

Arsenic, barium, cadmium, calcium, iron, manganese, potassium, sodium, sodium, and zinc 
were identified at concentrations in excess of established Devens background 
concentrations. Two of these compounds were detected at levels in excess of MCLs, 
cadmium at 8.67 µg/L in 57M-95-03X and arsenic at 170 µg/L in the normal and duplicate 
samples from 57M-96-11X. 
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VOCs were detected in 57M-95-03X, 57M-96-11X, 57M-96-12X, and 57M-96-13X. 
Toluene was found in all of these samples with a maximum concentration of 19 µg/1 in 
57M-95-03X. Toluene, at 1.1 µg/1, was the onlyVOC detected in 57M-96-12X. 57M-96-
13X contained toluene at 2.9 µg/1, ethylbenzene at 2.8 µg/1, and the only detection of 
styrene with 8 µg/1. Chlorinated solvents comprised the majority of the detections in 57M-
95-03X and 57M-96-11X. 57M-95-03X contained 4.5 µg/1 of carbon tetrachloride, 10 
µg/1 of chloroform, 2.9 µg/1 of dichloromethane, 0.59 µg/1 of TCB, 2.6 µg/1 of PCB, as 
well as 46 µg/1 of ethylbenzene and 200 µg/1 of xylenes. 57M-96-11X contained 0.89 
µg/1 of 1,2-DCB ( cis and trans), 1. 1 µg/1 of TCB, and 4.8 µg/1 of PCB. This sample also 
contained 0.86 µg/1 of toluene, 4.6 µg/1 of ethylbenzene, and 6.8 µg/1 ofxylenes. 

The majority of SVOC detections occurred at 57M-95-03X and 57M-96-11X. 57M-95-
03X, located immediately downgradient of the identified source area contained 9 .8 µg/1 of 
1,2-DCB, 5.6 µg/1 of 1,4-DCB, 4.4 µg/1 of 2-methylnaphthalene, 1.5 µg/1 of 4-
methylphenol, and 20 µg/1 of naphthalene. The duplicate sample from 57M-96-11X, the 
furthestrnost downgradient well contained 3.4 µg/1 of 1,2-DCB, 3.3 µg/1 of naphthalene, 
and 6.7 µg/1 of bis(2-ethylhexyl) phthalate. Other SVOC detections include 5 µg/1 of 
methylphenol in 57M-96-13X and 12 µg/1 of bis(2-ethylhexyl) phthalate in the sample 
from the upgradient well G3M-92-07X. 

No pesticides, PCBs, or TPHC were detected in Area 3 groundwater. 

Additional groundwater sampling was performed at Area 3 in May of 1998. Samples were 
collected from the piezometers 57P-98-03X and 57P-98-04X, as well as the monitoring 
well 57M-96-11X. The groundwater samples were submitted for off-site analysis for 
VOCs, SVOCs, select inorganics, pesticides/PCBs, and TPHC. 

The inorganic analytes arsenic, barium, copper, lead, and manganese were detected in the 
unfiltered samples at levels in excess of established Devens background concentrations. 
Arsenic was the only analyte to exceed background concentrations in the filtered sample. 
The highest concentration of arsenic detected in an unfiltered sample was 84.4 in a 
duplicate sample collected from 57M-96-11X. The filtered samples collected from 57M-
96-11X contained higher levels of arsenic, 138 µg/1 in the duplicate sample. The normal 
sample from 57M-96-11X contained comparable arsenic concentrations, 84.4 µg/1 in the 
unfiltered sample and 133 µg/1 in the filtered sample. Total suspended solids in this 
sample were 2,120,000 µg/1. Arsenic levels in the piezometers were significantly lower, 
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13.4 µg/L and 20.9 µg/L in the unfiltered and filtered samples collected from 57P-98-03X 
and 7.7 µg/L and 12.7 µg/L in the unfiltered and filtered samples collected from 57P-98-
04X. There is no known explanation for the uniform increase in arsenic concentrations 
from the unfiltered to the filtered samples. All other inorganic analyte concentrations 
decreased from the unfiltered to the filtered samples. 

The majority ofVOC detections occurred in 57M-96-11X. PCB was detected at 5.5 µg/L, 
TCB at 3.8 µg/L, ethylbenzene at 20 µg/L, and xylenes at 5.8 µg/L. Two VOCs were 
detected in 57P-98-03X, ethylbenzene at 3.2 µg/L, and xylenes at 5.7 µg/L. Chlorobenzene 
at 0.88 µg/L was the only VOC detected in 57P-98-04X. 

Five SVOCs were detected in the 1998 Area 3 groundwater samples. The most detections 
occurred in 57P-98-03X which contained bis(2-ethylhexyl)phthalate at 52 µg/L, 1,2-DCB at 
4.9 µg/L, 2-methylnaphthalene at 2 µg/L, and naphthalene at 13 µg/L. 57M-96-11X 
contained detectable levels of three SVOC compounds, 1,2-DCB at 6.4 µg/L, 1,4-DCB at 
2.7 µg/L, and naphthalene at 6.2 µg/L. 

No pesticides or PCBs were detected in the 1998 Area 3 groundwater samples. 

No BPH fractions were detected. 

All three VPH carbon ranges were detected in the sample collected from 57M-96-11X. The 
C5 and C8 aliphatic range was detected at 91 µg/L, the C9 to C12 aliphatic range at 75 
µg/L, and the C9 to ClO aromatic range at 250 µg/L (duplicate sample). The highest 
concentration of aromatics, 310 µg/L, was detected in 57P-98-03X. This was the only VPH 
fraction detected in this sample. 

7.2.3.3 Summary of Groundwater Impacts 

Area2 

Identified Area 2 groundwater contaminants include 1,2-DCB, TCB, PCB, and toluene. As 
with the soil contamination, the contamination is localized around the southern perimeter of 
the soil removal excavation. In addition, PCB was detected in both Rounds 1 and 2 at 57M-
95-07X located approximately 140 feet west of the excavation. 
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No SVOCs, other than probable laboratory contaminants, were identified m Area 2 
groundwater. 

Endosulfan in the Round 1 sample from 57M-95-06X was the only pesticide detected in 
groundwater. 

No PCBs were detected in Area 2 groundwater. 

The only Area 2 TPHC detection, 356 µg/L, occurred in the Round 1 sample from the 
upgradient well 57M-95-01X. 

Area3 

Area 3 groundwater contamination occurs primarily from the source area located 
immediately north of 57M-95-03X to the furthestmost downgradient monitoring well 57M-
96-11X. Contaminants observed in this area include inorganics, VOCs and SVOCs. 

Elevated levels of cadmium and arsenic were observed in 57M-95-03X and 57M-96-11X, 
respectively. Arsenic concentrations decreased dramatically in the piezometers located 
downgradient of 57P-96-l 1X. 

Detected VOCs include TEX, TCE, and PCB. Additional VOCs detected in the source area 
well 57M-95-03X include carbon tetrachloride and chloroform. Additional VOCs detected 
at the downgradient well 57M-95-11X consist of the chlorinated organic degradation 
product 1,2-DCE. The downgradient piezometers 57P-98-03X and 57P-98-04X contain 
only low levels of ethylbenzene and chlorobenzene. 

SVOCs are significant groundwater contaminants at Area 3. SVOCs detected consist of 
1,2-DCB, 1,4-DCB, and naphthalene. These SVOCs were detected at both the source area 
well 57M-95-03X and the downgradient well 57M-96-11X and piezometer 57P-98-03X. 

No pesticides, PCBs, or TPHC were detected in Area 3 off-site groundwater samples. 

7.2.4 RI Sediment 

RI sediment sampling was conducted at Area 2 in 1995 and 1998 and at Area 3 in 1998. 
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The 1995 sampling consisted of the collection of fourteen sediment samples, including a 
duplicate sample, from eight sample locations (57D-95-03X through 57D-95-l0X) in 
Cold Spring Brook and its associated wetlands in the vicinity of AOC 57 Area 2 (Figure 
5-8). Two sediment samples, a surficial and one from 2 feet bgs, were collected from 
57D-95-03X through 57D-95-07X. Surficial sediment only was collected at 57D-95-08X 
through 57D-95-10X. Sediment samples were analyzed for select PAL VOCs, SVOCs, 
inorganics, pesticides, PCBs, TOC, TPHC, and petroleum fingerprinting. Results of the 
off-site sediment sample analyses are presented in Table 7-17. In 1998 three additional 
surface water and sediment pairs were collected at Area 2 (57D/W-98-0lX through 
57D/W-98-03X). Also in 1998 five surface water and sediment pairs were collected from 
the Area 3 wetlands (57D/W-98-04X through 57D/W-98-08X, Figure 5-9). The 1998 
samples were analyzed for PAL VOCs, SVOCs, select inorganics, pesticides, PCBs, 
EPH/VPH, and TPHC (sediment only). 

Area 2 Sediment. Background concentrations for inorganics in sediment have not been 
established for the Devens area; therefore, inorganic concentrations in 1995 sediment 
samples 57D-95-03X through 57D-95-l0X were compared against established background 
concentrations for Devens soils. Exceedances of background concentrations were noted for 
arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, 
manganese, mercury, nickel, selenium, sodium, vanadium, and zinc. The surficial sediment 
samples had far more exceedances of background concentrations than the deeper sediment 
samples. There were no apparent correlations between sample locations and the number of 
background exceedances. However, the greatest number of maximum observed 
concentrations occurred at the upstream sample 57D-95-03X. Maximum concentrations 
and their respective sample locations are as follows: arsenic, 180 µgig at 57D-95-03X; 
barium, 159 µgig at 57D-95-07X; beryllium, 2.8 µgig at 57D-95-04X (2 feet below 
surface); cadmium, 2.33 µgig at 57D-95-05X; calcium, 18,400 µgig at 57D-95-07X; 
chromium, 98.8 µgig at 57D-5-05X (2 feet below surface); cobalt, 29.9 µgig at 57D-95-
03X; copper, 201 µgig at 57D -95-04X (1 foot below surface); iron, 31,500 µgig at 57D-95-
03X; lead, 410 µgig at 57D-95-04X (1 foot below surface); manganese, 3,940 µgig at 57D-
95-07X; mercury, 0.36 µgig at 57D-95-06X; nickel, 46.8 µgig at 57D-95-03X; selenium, 
3.24 µgig at 57D-95-03X; sodium, 3,610 µgig at 57D-95-04X (1 foot below surface); 
vanadium, 46.4 µgig at 57D-95-03X; and zinc, 468 µgig at 57D-95-09X. 

The 1998 samples contained three compounds that exceeded background concentrations. 
The sediment sample CSD-98-0lX, located on the edge of the marsh on the upstream side 

Harding Lawson Associates 

G:\Projects\USAECIPROJECTS\57RITEX1\fina1157finaltext.doc 
June 6, 2000 

7-45 

45001 



SECTION7 

of the containment dike, contained 14.3 µgig of copper and 220 µgig of arsenic. This was 
the highest concentration of arsenic detected in Cold Spring Brook sediments. The other 
background exceedance occurred in 57D-98-02X, located on the edge of the marsh on the 
downstream side of the containment dike. This sample contained lead at 88.9 µgig. There 
were no background exceedances in the furthestrnost downgradient sample 57D-98-03X. 

The 1995 and 1998 sediment data are consistent with the results of the Lower Cold Spring 
Brook SI (ABB-ES, 1995) which concludes that inorganic concentrations tend to be highest 
in the upstream sample CSD-98-13X and Area 2 marsh samples CSD-98-14X, CSD-94-
20X, and CSD-94-35X. The downstream samples CSD-94-17X, SSD-93-92G, and CSD-
94-19X generally contained lower inorganic concentrations than the upstream samples. The 
lowest concentrations were in CSD-94-19X, the most downstream of the Lower Cold 
Spring Brook SI samples collected for AOC 57. 

The inorganic results show that elevated levels of arsenic are present at the edge of the Area 
2 marsh on the upstream side of the containment dike. However, arsenic concentrations in 
sediment collected from the marsh between Area 2 and the stream channel (e.g., CSD-94-
14X, CSD-94-20X, CSD-94-35X, 5_7D-95-04X, and 57D-95-05X, Figure 5-6) showed 
much lower arsenic concentrations, all below the MCP S-1/GW-1 standard. This indicates 
that arsenic contamination in sediment within the stream channel is attributed to upstream 
sources or conditions as evidenced in the upgradient samples G3D-92-01X and 57D-95-
03X. Results of the Lower Cold Spring Brook SI and RI sampling showed that arsenic 
concentrations in sediment decrease in the downstream direction (Figure 7-8). Historical 
photographs show that between 1920 and 1960, apple orchards were located adjacent to the 
south side of Cold Spring Brook southwest (upstream) of Area 2. The orchards and railroad 
tracks, which cross Barnum Road, are a potential source of the observed upstream arsenic 
contamination. 

The common laboratory contaminants acetone, dichloromethane (methylene chloride), 
toluene, and trichlorofl.uoromethane (freon) were detected in several of the 1995 sediment 
samples. Toluene was detected in six of the sediment samples and is consistent with soil 
and groundwater contamination at AOC 57 Area 2. One of the toluene detections occurred 
at an upstream sampling location, 0.0028 µgig in the 2 feet below surface sample from 
57D-95-03X. The maximum concentration observed in sediments of 0.02 µgig in the 1 foot 
below surface sample from 57D-95-04X, located in the marsh area upstream of the 
containment dike. PCE and chlorobenzene were detected in only one of the 1995 RI 
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sediment samples. The 2 feet below surface sample from the upstream location 57D-95-
03X contained 0.0046 µgig of PCE and 0.0016 µgig of chlorobenzene. 

The 1998 sediment samples from Area 2 contained two VOC compounds, PCE and TCE. 
57D-98-01X, located on the upstream side of the containment dike contained 0.078 µgig of 
PCE. 57D-98-02X, located on the downstream side of the containment dike contained 0.01 
µgig of PCE and 0.027 µgig ofTCE. There were no VOC detections in 57D-98-03X. The 
1995 and 1998 data show that AOC 57 Area 2 is contributing small amounts of chlorinated 
VOCs (PCE and TCE) to near shore sediments. PCE and TCE were not detected in stream 
channel sediments. The data also suggests that Area 2 may be a source of toluene 
contamination in sediments although toluene was detected in upstream sediments. 

The SVOCs benzo(k)fluoranthene, chrysene, fluoranthene, phenanthrene, and pyrene were 
detected in 1995 RI sediment samples. Chrysene was found in only one of the samples, the 
2 feet below surface sample from the downstream location 57D-95-07X at 0.46 µgig, while 
the rest of the compounds were found in both upstream and downstream samples. The 
highest concentrations of total SVOCs were observed in the duplicate surficial sample from 
the upstream location 57D-95-03X and the surficial sample from 57D-95-07X, located 
downstream from the containment dike. Respective SVOC concentrations were 19 µgig at 
57D-95-03X and 18 µgig in 57D-95-07X. 

Benzo(k)flouranthene, chrysene, flouranthene, phenanthrene, and pyrene were detected in 
the 1998 sediment samples. The highest total concentration of SVOCs as well as the 
highest individual concentrations were found in 57D-98-02X which contained 6.65 µgig of 
total SVOCs. 57D-98-01X had 3.05 µgig of total SVOCs and 57D-98-03X contained 2.20 
µgig. These data suggests that Area 2 is contributing small amounts of SVOCs to the 
wetland. However, the 1995 RI sampling and the Lower Cold Spring Brook SI showed 
that much higher concentrations were detected in the upstream samples 57D-95-03X and 
CSD-94-13X indicating an upstream source. 

Ten of the 1995 RI sediment samples were found to contain pesticides. The surficial 
sediment samples contained higher concentrations than the deeper sediment samples. The 
highest concentrations of total pesticides as well as the maximum observed concentrations 
of individual analytes were observed in the upstream samples. The upstream surficial 
samples from locations 57D-95-08X and 57D-95-03X both contained 4,4'-DDD, 4,4'-DDE, 
and 4,4'-DDT at total concentrations of0.79 µgig and 1.165 µgig, respectively. The deeper 
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sample (2 feet below surface) at 57D-95-03X contained 4,4'-DDD and 4,4'-DDE at a total 
concentration of 0.0719 µgig. Surficial samples from the area immediately upstream of the 
containment dike had concentrations of total pesticides of 0.7081 (57D-95-05X) and 0.678 
µgig (57D-95-06X). The only detection of the pesticide dieldrin, at 0.0183 µgig, was found 
in the surficial sample from 57D-95-05X. Sample locations downstream of the containment 
dike contained the smallest concentrations of total pesticides. 

Pesticides were detected in two of the three 1998 sediment samples. 57D-98-02X contained 
0.091 µgig of 4,4'-DDD and 57D-98-03X contained 0.0418 µgig of 4,4'-DDD and 0.046 
µgig of dieldrin. No pesticides were detected on the upstream side of the contaimnent dike 
at 57D-98-01X. As with many of the previous analytes the highest concentrations have 
been found at the upstream locations and not adjacent to AOC 57 Area 2. 

PCBs were found in only one 1995 Rl sediment sample. The surficial sediment sample 
from 57D-95-05X was found to contain 0.301 µgig of Aroclor-1260. 

None of the 1998 sediment samples contained PCBs. 

TPHC concentrations in 1995 Rl sediment samples from Cold Spring Brook ranged 
between 106 µgig in the deep sediment sample from 57D-95-07X and 3170 µgig in the 
surficial sample from 57D-95-05X. The highest observed TPHC concentrations were 
observed in the surficial samples located immediately upstream of the containment dike 
adjacent to AOC 57 Area 2. Petroleum finge1printing of the sediment samples indicated 
that the upstream and downstream samples were comprised of both the diesel and gasoline 
patterns while the samples collected adjacent to Area 2 were predominately of the diesel 
pattern. 

TPHC concentrations in the samples collected in 1998 ranged between 103 µgig in 57D-98-
01X and 452 µgig in 57D-98-02X. EPH/VPH carbon ranges for these samples were all 
below detection levels (Figure 7-2). 

Area 3 Sediment. Five sediment samples were collected from the wetlands immediately 
south of AOC 57 Area 3 in 1998 (Figure 5-9 and 7-4). 1998 sediment sample locations are . 
approximately 350 feet northwest of the Cold Spring Brook Stream channel. Inorganics 
analysis of these samples showed that arsenic, barium, lead, manganese, and zinc were 
present at levels in excess of established Devens soil background levels. The greatest 
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number of exceedances were found in 57D-98-05X which contained arsenic at 37.1 µgig, 
lead at 64.6 µgig, and zinc at 90.8 µgig. Barium at 59.8 µgig and copper at 459 µgig were 
above background levels in 57D-98-04X. Arsenic at 37 µgig was the only background 
exceedance in 57D-98-06X. 

Several sediment samples were collected from the portion of Cold Spring Brook located 
hydrogeologically downgradient from Area 3 as part of the Lower Cold Spring Brook SI. 
These samples include CSD-94-16X and CSD-94-18X. CSD-94-26X represents conditions 
downstream of this area and G3D-92-02X, CSD-94-19X, and the 1995 RI samples 57D-95-
07X and 57D-95-1 OX represent conditions upstream. A review of inorganic data from 
these locations indicates that Area 3 is not impacting sediment quality in Cold Spring Brook 
which is located approximately 350 feet to the southeast. The Lower Cold Spring Brook SI 
stated that inorganics concentrations were generally higher in upstream samples than in the 
downstream samples. Arsenic concentrations in this area follow a general trend of 
decreasing from the upstream locations (e.g., G3D-92-02X, CSD-94-19X, 57D-95-07X and 
57D-95-l0X) to the downstream locations (CSD-94-26X and CSD-94-27X) (Figure 7-8). 
One of the further downstream samples, G3D-92-03X, did exhibit an elevated arsenic 
concentration of 95.2 µgig. This result is not corroborated by any sample results either 
immediately upstream or downstream. 

The VOCs acetone, benzene, chlorobenzene, toluene, and xylene were detected in Area 3 
sediment samples. Acetone was found in every sample at concentrations ranging between 
0.21 and 0.057 µgig. 57D-98-08X had the most detections, 0.037 µgig of benzene, 0.0031 
µgig of chlorobenzene, 0.0048 µgig of toluene, and 0.011 of xylenes. 57D-98-06X was 
found to contain 0.007 µgig of benzene, 0.013 µgig of chlorobenzene, and 0.0047 of 
toluene. 57D-98-05X contained low levels of chlorobenzene and toluene, 0.019 µgig and 
0.0018 µgig respectively. There is no evidence that Area 3 VOCs are adversely impacting 
the wetlands or Cold Spring Brook sediments. 

The SVOCs 1,2-DCB, 1,4-DCB, benzo(b)flouranthene, benzo(k)flouranthene, chrysene, 
flouranthene, naphthalene, phenanthrene, and pyrene were detected in Area 3 sediment 
samples. The highest concentration of total SVOCs was found in 57D-98-05X, 3.27 µgig. 
The SVOCs detected in sediment are consistent with those detected in source area and 
downgradient soils and groundwater. The SVOC concentrations decrease farther into the 
wetland, 57D-98-07X contained 1.86 µgig and 57D-98-08X contained 0.415 µgig. 
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The Lower Cold Spring Brook SI samples (Appendix E) collected from the portion of the 
brook downgradient of Area 3 (Bowers Brook area) showed that SVOCs decreased from the 
upstream samples to the downstream samples. Pyrene at 1 µgig was the only SVOC 
detected at CSD-94-18X and no SVOCs were detected in the downstream sample CSD-94-
26X. 

One pesticide was detected in Area 3 sediments. 4,4'-DDD was detected in 57D-98-05X at 
0.048 µgig and in 57D-98-06X at 0.15 µgig. Pesticides were not detected in any other 1998 
Area 3 sediment samples. 

Of the samples included in the Lower Cold Spring Brook SI, only CSD-94-18X was 
analyzed for pesticides. 4,4' -DDD was found in this sample at 0.0498 µgig. This pesticide 
was also found in upstream samples near Area 2. 

PCBs were detected in one of the Area 3 sediment samples. 57D-98-05X contained 0.84 
µgig of aroclor 1260. PCBs were not detected in Lower Cold Spring Brook SI samples. 

TPHC concentrations ranged between 3,540 µgig at 57D-98-05X and 109 µgig at 57D-98-
08X. Besides 57D-98-05X, all other samples contained less than 250 µgig of TPHCs. 
VPH analysis of these samples showed that 57D-98-06X contained small concentrations of 
all carbon fractions; 3.3 µgig of C5-C8 aliphatics, 5.6 µgig of C9-Cl2 aliphatics, and 4.3 
µgig of C9-Cl0 aromatics. The only other VPH detection occurred in 57D-98-05X which 
contained 4.2 µgig of C9-Cl2 aliphatics. EPH fractions were detected in only one sample, 
57D-98-05X 57D-98-05X contained 630 µgig of the Cl9-C36 aliphatics and 280 µgig of 
the Cll-C22 aromatics. The TPHC and EPH detections at 57D-98-05X correspond with 
the observed distribution of soil contamination at Area 3. 

7.2.5 Surface Water 

Area 2. During the 1995 RI field phase nine surface water samples, including a duplicate 
sample, were collected at the eight sediment sample locations (57D-95-03X through 57D-
95-lOX) in Cold Spring Brook and its associated wetlands in the vicinity of AOC 57 Area 2 
(Figure 5-6 and 5-8). Filtered surface water samples were also collected at the toxicity 
testing locations 57D-95-04X, 57D-95-05X, 57D-95-06X, 57D-95-08X, and 57D-95-1 OX. 
Surface water samples were analyzed for select PAL VOCs, SVOCs, inorganics, pesticides, 
PCBs, TPHC, and water quality parameters. Results of the off-site surface water sample 
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analyses are presented in Table 7-19. 

Background concentrations for inorganics in surface water have not been established for the 
Devens area; therefore, inorganic concentrations in the 1995 surface water samples 57D-95-
03X through 57D-95-l OX were compared against established background concentrations 
for Devens groundwater. Calcium, iron, manganese, sodium, and zinc were shown to be in 
excess of background concentrations in the filtered surface water samples. The unfiltered 
surface water samples also showed exceedances of these compounds as well as aluminum, 
arsenic, barium, cadmium, chromium, copper, lead, magnesium, mercury, potassium, and 
vanadium. The bulk of the exceedances occurred in the unfiltered sample from 57D-95-
04X. The• filtered sample showed exceedances of only calcium and sodium. The large 
number of background exceedances are attributed to an elevated TSS concentration of 
504,000 µgig in the unfiltered sample. The greatest number of background exceedances in 
a filtered sample was observed at 57D-95-05X, located adjacent to Area 2. This sample 
contained calcium, iron, manganese, sodium and zinc all in excess of background 
concentrations. 

Three additional surface water samples, 57W-98-01X through 57W-98-03X, were collected 
in 1998 to finiher characterize the impact of Area 2 on Cold Spring Brook and the 
associated wetlands. The samples were collected from the same locations as the 1998 
sediment samples. The samples were submitted for off-site analysis for PAL VOCs, 
SVOCs, select inorganics, select dissolved inorganics, pesticides, PCBs, and EPHNPH. 
Water quality parameters were also measured at the time of sample collection. 

All three of the unfiltered samples contained arsenic, barium, copper, lead, and zinc in 
excess of background levels. The highest concentrations of all inorganic analytes were 
observed in 57W-98-02X. None of the filtered samples contained inorganic analytes in 
excess of background. 

In contrast to the sediments, toluene was found in only one of the 1995 Area 2 surface water 
samples, the upstream sample 57D-95-08X at 0.58 µg/L. The common laboratory 
contaminant dichloromethane (methylene chloride) was found in five of the surface water 
samples. The only other VOCs detections in the 1995 RI surface water samples occurred at 
57D-95-05X. This sample was shown to contain 1.8 µg/L of PCE, 3.5 µg/L ofTCE, and 26 
µg/L of DCE ( cis and trans). This sample location is located in the groundwater discharge 
area southwest of the Area 2 soil removal excavation. 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57RlTEX1\final\57finaltext.doc 
June 6, :2000 

7-51 

45001 



SECTION7 

Similar results were found during the 1998 surface water sampling. 57W-98-01X, collected 
from a flowing seep on the upstream side of the containment dike, contained 2.6 µg/L of 
PCB and 0.6 µg/L of TCE. This data along with 57D-95-05X indicate that Area 2 is 
contributing chlorinated organic compounds to surface water. Two VOCs, chloroform at 
0.72 µg/L and carbon disulfide at 1.1 µg/L were detected in 57W-98-02X. Toluene at 1 .1 
µg/L was the only voe detected in 57W-98-03X. 

SVOCs were detected in one of the 1995 R1 surface water samples. 57D-95-04X, located 
upstream of AOC 57 Area 2 contained 0.52 µg/L of phenanthrene and 24 µg/L of 
bis(2ethylhexyl) phthalate. This was also the sample exhibiting the highest TSS. 

No SVOCs were detected in the 1998 Area 2 surface water samples. 

No pesticides or PCBs were detected in either the 1995 or 1998 surface water samples. 

TPHCs were found in two of the 1995 R1 surface water samples. 57D-95-04X contained 
924 µg/L and 57D-95-05X contained 247 µg/L. The detection at 57D-95-04X may be 
partially attributed to the elevated TSS concentrations observed in the sample. 

No VPH carbon fractions were detected in the 1998 Area 2 surface water samples. 

The C 19 to C36 aliphatic and C 11 to C22 aromatic EPH ranges were detected in all of the 
1998 surface water samples. The highest concentrations were found in 57W-98-02X 
which contained 1,700 µg/L of the C19 to C36 aliphatic range and 1,400 µg/L of the Cll 
to C22 aromatic range. • 

Area 3. Five surface water samples were collected in 1998 from the wetlands 
immediately south of Area 3. Samples were submitted for off-site analysis for EPHNPH, 
PAL VOCs, SVOCs, select inorganics, select dissolved inorganics, pesticides, and PCBs. 
Surface water sample locations are provided in Figures 5-6 and 5-9. Analytical data are 

provided in 7-20. 

Arsenic, antimony, barium, copper, lead, and zinc were all found in excess of established 
Devens background groundwater concentrations. 57W-98-05X contained exceedances of 
all of the above analytes and 57W-98-07X had the fewest exceedances with only barium 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57RITEX1\fina1\57finaltext.doc 
June 6, 2000 

7-52 

45001 

( 



SECTION7 

and lead in excess of background. The filtered samples from 57W-98-04X (24 µglL), 
57W-98-05X (53.4 µglL), and 57W-98-08X (12.5 µg/L) contained arsenic in excess of 
background levels. These were the only background exceedances in the filtered samples. 

Two of the Area 3 surface water samples contained detectable levels ofVOCs. 57W-98-
05X contained 4.6 µglL of chlorobenzene, 0.58 µglL of carbon disulfide, and 1.6 µg/L of 
toluene. Toluene at 0.59 µg/L was the only VOC detected in 57W-98-08X. 

Benzo[k]flouranthene at 0.94 µg/L in 57W-98-08X was the only SVOC detected in Area 
3 surface water samples. 

No pesticides or PCBs were detected in Area 3 surface soil samples. 

The C9 to CIO aromatic range was the only VPH fraction detected at Area 3. The 
surface water sample 57W-98-05X contained 25 µg/L of the aromatic range. 

The EPH Cl I to C22 aromatic ranges were detected in every surface water sample. The 
highest concentration was 650 µg/L in 57W-98-08X. The 57W-98-08X sample and 
57W-98-04X were also found to contain the C19 to C36 aliphatic fraction at 1,100 µglL 
and 1,000 µg/L, respectively. 

7 .3 AREA 3 SOIL REMOVAL ACTION 

Confirmatory soil samples were collected from the excavation walls and floor following 
each of the three phases of excavations. The soil samples were submitted for off-site 
analysis for EPH/VPH, pesticides, and PCBs. The following section summarizes the 
results of the confirmatory sampling and discusses the residual soil contamination at Area 
3. Confirmatory sampling results are provided in Table 7-21 and sampling locations are 
shown in Figure 5-9. 

VPH carbon ranges were detected along the eastern and western walls of the southern 
tongue of the excavation. The highest concentrations were detected along the western 
wall approximately 40 feet north of the southern terminus of the excavation where 
EX57W16X at 2 feet bgs was shown to contain 890 µgig of C9 to C12 aliphatics and 600 
µgig of C9 to Cl0 aromatics. Elevated VPH levels were also found in EX57W14X 
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which contained 52 µgig of the C9 to C12 aliphatics and 55 µgig of the C9 to Cl0 
aromatics. 

Elevated levels of EPH were found at 1 to 2 feet bgs along the southern extent of the 
excavation. The highest concentrations were found in EX57W14X which contained 920 
µgig of C9 to C18 aliphatics, 20,000 µgig of C19 to C36 aliphatics, and 3,100 µgig of 
Cl 1 to C22 aromatics. EX57Wl5X and EX57W16X also contained high levels ofEPH 
aliphatic and aromatic ranges. 

The pesticides dieldrin, endrin, and 4,4'-DDD were found coincident with the EPH 
detections in the southern portion of the excavation. Dieldrin was found at 2 feet bgs in 
EX57W14X and EX57W16X at 0.14 µgig and 0.086 µgig, respectively. EX57Wl6X 
was the only sample to contain endrin 0.07 µgig. Low levels of 4,4' -DDD, 0.24 to 0.29 
µgig, were detected at 1 to 2 feet bgs in EX57W15X, EX57Wl6X, and EX57F01X. 

Residual PCB contamination was detected at 2 feet bgs in EX57W14X at 4.3 µgig. PCBs 
were also detected in the floor sample EX57F01X at 2.6 µgig. PCB detections consisted 
of the congener Aroclor 1260. 

Residual contamination is located at 1 to 2 feet bgs in the southern portion of the 
excavation in the vicinity ofEX57W14X, EX57W15X, and EX57W16X. The Removal 
Action showed that the soil contamination was primarily confined to a subsurface zone of 
eluviated organic silty sand varying in thickness from 2-inches to I-foot. This layer 
varied in depth from three to five feet in the northern source area to 1-foot in the southern 
extent of the excavation. 
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8.0 CONTAMINANT FATE AND TRANSPORT 

This subsection discusses the migration potential and probable environmental fate of 
general contaminant groups identified at AOC 57 Areas 2 and 3. Compounds and analytes 
detected include VOCs, SVOCs, inorganics, and TPHC. The observed distribution of these 
contaminants in different environmental media ( soil, groundwater, sediment, and surface 
water) is the result both of the release pattern and of their physical and chemical properties. 
For organic chemicals, these properties include specific gravity, solubility, volatility, and 
organic carbon partition coefficient (Koc). For inorganic constituents, the physical and 
chemical properties include oxidation state of the analyte, pH, and specific solute species. 
Site-specific conditions governing fate and transport (e.g., persistence and migration) of 
analytes include contaminant concentration, topography, meteorological conditions, and in 
the case of groundwater, hydrogeology. 

8.1 COMPOUND PROPERTIES AND TRANSPORT PROCESSES 

The primary contaminants detected in soil at AOC 57 are fuel, waste oil, and solvent-related 
VOCs, SVOCs, TPHC and PCBs. In addition, some VOCs and SVOCs may have been 
introduced in samples as laboratory contamination. 

The persistence of compounds in soil is determined by chemical properties, source 
configurations and releases, geochemical and biochemical reactions, and soil and 
meteorological conditions. Factors and processes that control the persistence of chemicals 
in water-bearing units, in addition to the aforementioned factors, are water-bearing unit 
characteristics, advection, and hydrodynamic dispersion. Compounds may exist in the 
surface and subsurface in gaseous, aqueous, or solid phases. The fate of these compounds is 
controlled by a combination of all of these factors. 

The following subsections discuss general physical and chemical properties, and how these 
properties affect transport and general attenuation processes. 
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8.1.1 Physical and Chemical Properties Significant to Fate and Transport 

This subsection discusses the physical and chemical properties that affect the fate and 
transport of contaminants in the environment. Physical and chemical properties of organic 
contaminants of concern detected at AOC 57 are presented in Table 8-1. Table 8-2 
summarizes the relative mobilities of selected inorganic elements in different chemical 
environments. 

Most physical and chemical properties of Target Compound List (TCL) analytes, including 
specific gravities, Koc, relative solubility, and relative volatility, are described in "Basics of 
Pump-and-Treat Groundwater Remediation Technology" (USEPA, 1990b). This reference 
document does not include inorganics, because analyses conducted measure the total 
amount of a particular constituent in the sample rather than the actual chemical form or 
metal oxidation state. The distribution of specific solute species, pH, and oxidation are 
important factors in establishing the total solubility or mobility of a given inorganic 
element. 

Specific gravity is the ratio of the mass of a given volume of a liquid substance to the mass 
of an equal volume of water. Liquids with specific gravities greater than 1 are termed 
"heavier" than water. 

Solubility measures the partitioning between the aqueous phase and solid form of a 
chemical, and the tendency of a material to dissolve in water. Substances with lower 
solubilities are more likely to remain in a separate phase when in contact with water; 
substances with higher solubilities will dissolve into, and move with, water. 

Volatility measures the tendency of a chemical to partition into the gaseous phase. 
Volatility can be predicted by an analyte's vapor pressure and Henry's Law Constant value 
(H). Volatility of a compound increases with increasing vapor pressure. Compounds with 
H values less than l.0x10·5 (e.g., dimethyl phthalate pyrene) have a low degree of volatility, 
and those with H values below 3.0x10·7 are considered non-volatile (PCBs). H values 
between l.0x10·5 and l.0x10·3 

( e.g., naphthalene and phenanthrene) are moderately volatile, 
while those with values exceeding l .0x 10·3 

( e.g., VOCs) are considered highly volatile. 

Koc measures the extent that an organic chemical partitions between a solid phase and a 
liquid ,phase, and is used to predict to what extent a chemical could be adsorbed to soil 
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organic carbon. Chemicals with a Koc greater than 10,000 will adsorb strongly to soil 
organic carbon (e.g., fluoranthene, phenanthrene, and pyrene) Chemicals with a Koc ranging 
from 1,000 to 10,000 will moderately adsorb, and move slowly in the soil profile (e.g., 
naphthalene). Chemicals with a Koc ofless than 1,000 weakly adsorb to soil organic carbon 
and tend to be more mobile. Examples of weakly adsorbed compounds include many 
VOCs such as benzene and xylene. 

8.1.2 General Transport and Attenuation Processes 

Migration and persistence are controlled by various transport and attenuation processes. 
Processes that tend to disperse contaminants include surface water and groundwater 
movement (which includes the movement of dissolved and suspended contaminants), 
facilitated transport, leaching by dissolution or desorption, and surface erosion. 

The solubility of a compound in water is considered to be the most important transport 
factor, because it determines the maximum concentration dissolved in water. Knowledge of 
the solubility of a chemical provides considerable insight into the fate and transport of that 
chemical. In general, highly soluble compounds are less likely to partition into soil or 
sediment, or to volatilize from water, and are more likely to biodegrade (Montgomery, 
1991). 

Dissolved phase transport can occur via two processes: advection or dispersion. Advection 
involves transport with flowing groundwater and migrating with the mean velocity of the 
solvent (groundwater plus dissolved compounds). When compounds move through the 
ground by advection, they are subject to spreading within the ground, which allows 
compounds with little or no affinity for soils to migrate faster than the mean groundwater 
velocity. This spreading is the result of a process known as dispersion. Hydrodynamic 
dispersion has two components: molecular diffusion and mechanical dispersion (USEPA, 
1989a). Diffusion is the process by which ionic or molecular constituents move under the 
influence of concentration gradients. Mechanical dispersion occurs as the groundwater 
flows through the media, and compounds spread out through the tortuous pathways of the 
soil matrix, and mix with clean water. The result is a dilution of the compound by a process 
known as dispersion (Fetter, 1988). At very low groundwater velocities, diffusion is the 
dominant process; at higher velocities, mechanical dispersion is the dominant process. 
Dispersivity is dependent on vertical and horizontal permeability variations, increasing with 
the degree of heterogeneity and anisotropy, and is dependent on whether flow is principally 
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through porous media or nonporous media ( e.g., fractured bedrock) (Walton, 1988). 

The rate a compound migrates can be influenced by facilitated transport, which is the 
combined effects of physical, chemical, and/or biological phenomena that act to increase 
mobility. Examples of facilitated transport include particle transport, cosolvation, and 
phase shifting (Keely, 1989). 

Particle transport involves the movement of small, solid-phase particles (such as inorganic 
and organic colloids), macromolecules, or emulsions to which compounds have adhered by 
sorption, ion exchange, or other means. High molecular weight organic compounds such as 
polynuclear aromatic hydrocarbons (P AHs ), pesticides, PCBs, and heavy metals, have a 
high affinity for mobile subsurface particles, and this affinity increases their mobility 
(Huling, 1989). Small particles, especially mobile organic carbon phase particles such as 
biocolloids and macromolecules ( e.g., humic substances) are transported in the aqueous 
phase and may act as mobile sorbents. 

Cosolvation is the process by which the solubility and mobility of one compound is 
increased by the presence of another (Keely, 1989). Naturally occuning organic compounds 
(e.g., humic acids) can undergo complexation reactions with metals and pesticides. 
Complexation reactions can increase the solubility of metals (including iron, aluminum, 
copper, nickel, and lead) and pesticides ( e.g., dichlorodiphenyl trichloroethane [DDT]). In a 
cosolvent system, as the fraction of a water-miscible cosolvent increases, the solubilities of 
the metals or pesticides increase. However, the cosolvent concentration normally needs to 
be high to ensure a substantial increase in solute velocity. Therefore, cosolvation is 
important primarily near sources of groundwater impact (USEPA, 1989a). High 
concentrations of water-miscible phases (e.g., ketones) were not detected at AOC 57. 

Chemical phase shifts involve changes in pH and/or the redox potential of the groundwater. 
These shifts can increase solubilities and mobilities by ionizing neutral organics, 
solubilizing precipitated metals, forming complexes, or limiting biological activity (Keely, 
1989). These processes are particularly important in determining the mobility of heavy 
metals. Inorganics and heavy metals may be related to historic disposal practices at AOC 
57. 
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Processes that tend to attenuate migration of impacted groundwater include retardation 
resulting from sorption, volatilization, degradation, and precipitation. The sorption 
properties of individual solutes are dependent on soil and groundwater characteristics. In 
general, the relative amount of sorption by soil or sediment materials that do not contain 
organic matter is as follows: clay> silt> sand> gravel (Walton, 1988). The soil beneath 
AOC 57 is a silty sand to sand. Sorption would be expected to exert a moderate to minimal 
influence in retarding the migration of fuel-related VOCs and SVOCs in the soil and a 
strong influence on retarding PCB migration in soil. 

The tendency of organic chemicals to be sorbed is also dependent on the organic content of 
the soil and the degree of hydrophobicity (lack of affinity for water) of the solute 
(contaminant). The rate of travel for each chemical depends on the groundwater seepage 
velocity and the degree of sorption. If an organic chemical is extensively adsorbed by 
particles, it will be rendered relatively immobile. The rates and degree of volatilization, 
photolysis, hydrolysis, and biodegradation are directly dependent on the extent of adsorption 
(Montgomery, 1991). The vadose zone typically contains greater amounts of organic 
material and metal oxides (which may also act as sorbents) than the saturated zone, which 
may make the rate of movement in the vadose zone substantially less than that in the 
saturated zone (USEP A, 1989a). 

The soil partition or sorption coefficient (Koc) is defined as the ratio of adsorbed chemical 
per unit weight of organic carbon to the aqueous solute concentration. The coefficient 
indicates the tendency of a compound to adsorb to organic carbon ( degree of retardation) 
and, therefore, provides a means for estimation of the relative mobility of solutes 
(Montgomery, 1991). Mobility is a function of the relative rate of transport of a chemical 
versus the rate of groundwater flow. Chemicals that have relatively low mobilities (i.e., 
high retardation or sorption) move slowly compared to the velocity of the groundwater. 
Chemicals that have relatively high mobilities (i.e., low retardation or sorption) move at a 
rate closer to groundwater velocity. VOCs detected at AOC 57 have relatively high 
mobility potential, while SVOCs have moderate to high mobility potential (Table 8-1). 

Volatilization is the transport of a compound from the liquid to the vapor phase and, 
ultimately, into the atmosphere. Volatilization rates are affected by soil properties, vapor 
pressure, temperature, and sorption. VOCs partition between the aqueous and gaseous 
phase in unsaturated soils. This process will occur most readily for compounds with a high 
vapor pressure and a high H. These compounds tend to partition off into the gas phase and 
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occupy the available soil pore space. In addition, VOCs in the saturated zone or in surface 
water will partition to the gaseous phase, particularly those with lower solubility ( e.g., 
xylenes). VOCs with greater aqueous solubility (e.g., benzene) tend to remain in solution. 

Volatilization is an important process in shallow soils and surface water. In recharge areas 
composed of sandy or gravelly soil, volatilization may be an important process, especially 
for compounds with moderate to high volatility (Montgomery, 1991). The effectiveness of 
volatilization normally decreases with depth in the soil column. 

Chemicals released to the environment are susceptible to several degradation pathways, 
including chemical degradation ( e.g., oxidation and reduction); photolysis or photochemical 
degradation; and biodegradation. Compounds formed by these processes may be more or 
less toxic and/or more or less mobile than the parent compound. 

Oxidation typically involves the loss of electrons during a chemical reaction. In general, 
substituted aromatic compounds such as ethylbenzene and naphthalene can be oxidized. 
Oxidation rates for aromatic compounds are typically an order of magnitude faster than for 
chlorinated aliphatic compounds (e.g., 1,2-dichloroethane [1,2-DCA]). Overall, abiotic 
(without biological life) oxidation of organic compounds in groundwater systems is limited. 

Photochemical breakdown processes involve structural changes in a molecule induced by 
radiation in the ultraviolet-visible light range. This process may occur in surficial soils at 
AOC 57 but would not affect contamination in the subsurface soils. 

Biodegradation may be defined as the breakdown of organic compounds by microorganisms 
through metabolic processes. Variables affecting the rate ofbiodegradation include: 

number of microorganisms 

chemical properties, concentrations, and distribution 

presence of food and nutrients 

temperature 

pH 
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moisture and oxygen content 

The rate of biodegradation tends to be higher for low molecular weight compounds. 
Naturally occurring soil and aquatic microorganisms capable of degrading aromatic 
hydrocarbons (e.g., BTEX) have been studied, and a relationship between dissolved oxygen 
and biodegradation has been documented (Jamison, et al., 1975; and Bailey, et al., 1973). 
As the aromatic hydrocarbons are mobilized by dissolution from soil or sediment, they are 
likely to be rapidly degraded as long as microorganisms and dissolved oxygen are available. 
Degradation rates· for aromatic hydrocarbons are much slower under anaerobic conditions. 

8.2 FATE AND TRANSPORT OF CONTAMINANTS DETECTED AT AOC 57 

This subsection discusses the potential fate and transport of contaminants, by chemical 
class, detected at AOC 57. 

VOCs. Soil samples collected at or below the water table at AOC 57 contained the fuel
related VOCs TEX as well as the chlorinated aliphatics PCE, TCE, 1,1,1-TCA, 1,2-DCE 
(cis and h·ans), chloroform, and carbon tetrachloride (see Tables 7-12 and 7-13). Fuel
related VOC TICs such as 1-ethyl-2-methylbenzene, 4-(1-methylethyl) toluene, 1,2,4-
trimethylbenzene, and octane were also present in the soil samples (see Table 7-1). TEX 
and chlorinated aliphatics are the primary VOCs detected in groundwater samples from 
AOC 57 (see Table 7-12 and 7-13). Chloroform and dichl9romethane were also detected in 
downgradient monitoring wells. No fuel related TICs were identified in groundwater. 

VOCs detected at AOC 57 can be classified as aromatic hydrocarbons (e.g., BTEX) and 
chlorinated aliphatics ( e.g., PCE). Processes and forces that will control the fate of these 
VOCs include volatilization, advection/dispersion, and biodegradation. 

Factors affecting VOC percolation to groundwater are density and volatility. Compounds 
with higher density and low volatility are most likely to be transported to groundwater. 

Dissolution of VOCs from unsaturated zone soil via infiltrating precipitation may be a 
transport mechanism at AOC 57 due to the sandy nature of the soils and the relatively 
shallow water table. 
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Volatilization is believed to be the most significant transport mechanism for VOCs in the 
unsaturated soils at AOC 57. The fuel-related VOCs at AOC 57 are likely partitioning 
between the aqueous and gaseous phases in the source area unsaturated soils. This process 
occurs most readily for compounds with a high vapor pressure and a high H (e.g., benzene 
and toluene). In addition, VOCs in the saturated zone will partition to the gaseous phase, 
particularly those with lower solubility (e.g., TEX). As groundwater h·ansports the fuel
related VOCs away from the source areas, the VOCs with lower solubility will partition to 
some extent into the gas phase and occupy the available soil pore space above the water 
table in the unsaturated zone. VOCs with greater aqueous solubility (e.g., benzene) tend to 
partition more strongly to the aqueous phase. 

Dissolved phase transport of VOCs in groundwater is a significant transport mechanism at 
AOC 57. Factors affecting partitioning of VOCs from soil to groundwater include 
solubility and Koc. VOCs with high solubilities and low Koes, such as benzene, will 
partition to groundwater from the saturated zone soils. Toluene, ethylbenzene, and xylene 
were detected in saturated zone soils and groundwater, which is probably a result of the 
moderate Koes and solubilities (see Table 8-1). Processes that tend to attenuate migration of 
impacted groundwater at AOC 57 include retardation resulting from sorption, volatilization, 
and degradation. 

Biodegradation reactions act to reduce the total mass of VOCs. Naturally occurring soil 
microorganisms capable of degrading aromatic hydrocarbons have been studied, and a 
relationship between dissolved oxygen and biodegradation has been documented (J arnison, 
et al., 1975; and Bailey, et al., 1973). As the aromatic hydrocarbons are mobilized by 
dissolution from the soil or sediment, they are likely to be rapidly degraded as long as 
dissolved oxygen and sufficient microorganisms are available. 

Fuel-related VOC contaminants at AOC 57 are expected to be reduced through 
volatilization, biodegradation, and/or dilution and dispersion. 

SVOCs. Soil samples collected at or below the water table at AOC 57 contained fuel
related SVOCs (see Tables 7-12 and 7-13). Fuel-related SVOC T!Cs such as 
trimethylbenzene, 1,1,2,2-tetrach!oroethane, 1-ethyl-2-methylbenzene, and nonacosane 
were also present in the soil samples (see Table 7-1). 1,2-DCB, 1,4-DCB, naphthalene, 2-
methylnaphthalene and phthalates are the primary SVOCs detected in groundwater samples 
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from AOC 57. Fuel-related SVOC TICs in groundwater include indan and hexadecanoic 
acid (see Table 7-1). 

Dissolution of SVOCs from unsaturated zone soil via in.filtrating precipitation may be a 
probable transport mechanism at AOC 57 due to the sandy nature of the overburden soils. 

Volatilization is a minor transport mechanism for SVOCs in the soils and groundwater at 
AOC 57. The fuel-related SVOCs at AOC 57, such as naphthalene and phenanthrene, are 
considered moderately volatile, and therefore volatilization is not as significant a transport 
mechanism as it is for VOCs. 

Dissolved phase transport of SVOCs in groundwater is a significant transpo1i mechanism at 
AOC 57. Factors affecting partitioning of SVOCs from soil to groundwater include 
solubility and Koc. SVOCs are generally regarded as immobile because of strong adsorption 
to the organic carbon fraction of soil predicted through higher Koes and low solubilities 
(Tinsley, 1979; Kenaga and Goring, 1978). SVOCs with moderate solubilities and 
moderate to high Koes, such as pyrene and phenanthrene, will partition slightly to 
groundwater from the saturated zone soils (see Table 8-1). Results of saturated zone soil 
samples and groundwater samples indicate this to be the case, as the SVOCs were not 
detected in groundwater. Processes that tend to attenuate migration of impacted 
groundwater at AOC 57 include retardation resulting from sorption, volatilization, and 
degradation. 

Biodegradation reactions act to reduce the total mass of lower molecular weight P AHs ( e.g., 
naphthalene). Naturally occurring soil microorganisms capable of degrading aromatic 
hydrocarbons have been studied, and a relationship between dissolved oxygen and 
biodegradation has been documented (Jamison, et al., 1975; and Bailey, et al., 1973). As 
the aromatic hydrocarbons are mobilized from the soil by groundwater movement, they are 
likely to be degraded as long as dissolved oxygen and sufficient microorganisms are 
available. • 

The fate of fuel-related SVOC contaminants at AOC 57 is expected to be reduction through 
volatilization, biodegradation, and/or dilution and dispersion. The slow rate of migration 
( due to partitioning to soil) for the P AHs allows for significant degradation, even if 
degradation rates are small, before they can travel significant distances. The fuel-related 
P AHs also tend to be more persistent with increasing molecular weight. 
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PCBs. Soil samples collected at AOC 57 during the RI contained the individual PCB 
compounds (congeners) Aroclor 1242, Aroclor 1248, and Aroclor 1260. The different 
congeners are described by the percent of chlorine; for example Aroclor 1260 contains 60% 
chlorine by weight. 

PCBs are characterized as being relatively insoluble and having low volatility and tend to 
sorb strongly to soils. Solubility and volatility have in inverse relationship to the degree of 
chlorination of the individual congeners. Dissolution and volatilization are not significant 
transport mechanisms for PCBs at AOC 57. 

PCBs are also persistent in the environment as a result of their general resistance to 
degradation. 

In organics. Inorganics detected at AOC 57 include metals ( aluminum and lead), transition 
metals (iron, manganese, vanadium, chromium, cobalt, nickel, zinc, and copper), alkaline 
earth metals (calcium, magnesium, and barium), alkali metals (sodium and potassium), and 
nonmetallic elements (arsenic). The detection of these inorganics, it should be noted, could 
not be correlated with the presence of fuel-related organic compounds (see Section 7.0 of 
this report). Discussion of the fate and transport ofinorganics, presented below, is therefore 
limited. 

The mobility of inorganics in soil-water systems is strongly affected by compound 
solubility, pH, soil cation exchange capacity, soil type, oxidation-reduction potential, 
adsorption processes, major ion concentrations, and salinity. The distribution of inorganics 
would most likely be controlled by adsorption processes. Once adsorbed to soil, the 
inorganics may migrate with the soil by mechanical transport of particles. The migration of 
dissolved inorganics is dependent upon their individual adsorption characteristics (Oak 
Ridge National Laboratories, 1989). Mobilities of inorganic elements relative to the redox 
state of the environment are presented in Table 8-2. 
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8.3 SITE CONCEPTUAL MODEL 

Figure 8-1 presents a simplified site conceptual model flow chart encompassing the 
essential features of AOC 57 Areas 2 and 3 and showing the potential source and transport 
mechanisms for the contaminants detected at AOC 57. The model reflects the current 
understanding of the site with respect to sources of contamination, the distribution of 
contamination, and the potential migration pathways. 

Based on the results of the Rl, the primary site-related contaminants at AOC 57 are solvent 
and fuel-related contaminants in soil and groundwater. VOCs, SVOCs, pesticides, PCBs, 
and TPHC were detected during the investigation. 

Based on the results of the field investigation, it appears that the Area 2 contaminant source 
was contaminated surface and near surface soils located in the vicinity of the soil removal 
excavation. The soil contamination is believed to be due to disposal of vehicle maintenance 
wastes. The Area 3 contaminant source is the historic disposal site identified by test pitting 
at 57E-95-24X. 

The primary release mechanism at both areas appears to infiltration into groundwater from 
source area contaminants above the water table. Potential secondary release mechanism is 
the contaminated soil downgradient of the source areas. The contaminated soil 
downgradient of the source areas is believed to be due to sorption of dissolved phase 
contaminants. 

The migration pathways/transport mechanisms appear to be groundwater flow of dissolved 
contaminants. 
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9.0 RISK ASSESSMENT 

9.1 BASELINE HUMAN HEALTH RISK ASSESSMENT 

Overview 

A human health risk assessment has been conducted to evaluate potential health risks to 
individuals under current and foreseeable future site conditions at AOC 57. The methods 
used to perform the risk assessment are consistent with relevant national and regional 
USEPA risk assessment guidance ( e.g., Risk Assessment Guidance for Superfund 
(USEPA, 1989a); USEPA New England Risk Updates (USEPA, 1992a; 1994a; 1995; 
1996) and incorporate data from the various remedial investigation and removal action 
sampling activities at AOC 57. 

The assessment for AOC 57 consists of the following components: 

• Selection of Chemicals of Potential Concern (CPCs) 
• Exposure Assessment 
• Toxicity Assessment 
• Risk Characterization 
• Uncertairity Evaluation 
• Summary and Conclusions 

Summary of Site History 

AOC 57 is located approximately 3,800 feet southwest of the Barnum Road Gate, 
between Barnum Road and Cold Spring Brook (Figure 9-1). AOC 57 is in an area of 
Devens that has been used primarily for the storage and maintenance of military vehicles. 
AOC 57 consists of three subsites (Area 1, Area 2, and Area 3) which received storm 
water runoff and wastes from vehicle repair at the adjacent former vehicle storage yard 
associated with Buildings 3757 and 3758. The vehicle storage yard was abandoned in 
1998, and the pavement and fencing were removed. The former storage yard is now a 
soil and grass-covered area. 

Areas 1, 2, and 3 are located between Barnum Road and Cold Spring Brook (Figure 5-2). 
This area includes an upland area (elevations between 228 and 240 ft mean sea level 
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[ ms!]) that slopes downward to a delineated wetland area ( elevations lower than 228 ft 
ms!). At Area 2 the wetland boundary is located approximately 250 feet from Cold 
Spring Brook, and at Area 3 the wetland boundary is located approximately 500 feet from 
Cold Spring Brook. The upland area is forested with trees and scrub brush. The wetland 
area is densely vegetated with brush and contains small areas of standing water. 

Area 1 was investigated and addressed as part of the AREE 70 investigation (ADL, 
1995). This area underwent a soil removal action to address TPHC and PAH 
contamination from parking lot runoff. Although some residual TPHC and PAH 
concentrations remained in Area 1 soils after the removal action, the contamination was 
determined to be consistent with soil and sediment at stormwater outfalls throughout 
Devens. Therefore, Area 1 was recommended for no further action (Weston, 1998); the 
decision is to be formalized in the AOC 57 ROD. However, in accordance with recent 
USEP A requirements for site closure, a no further action decision must be supported by 
the demonstration that a site does not pose an unacceptable risk for future unrestricted 
land use. Area 1 was not investigated as part of this RI, but is included here for 
completeness. An assessment of risks associated with unrestricted future land use at Area 
I indicates that residual contamination at Area 1 does not pose an unacceptable risk for 
future unrestricted land use (Appendix N-1). 

Area 2, formerly an eroded drainage ditch created by periodic rain runoff, was 
investigated following detection of naphthalene and TPHC in surface soils during a 1993 
site investigation. Subsequent sampling confirmed the presence ofTPHC and PAHs in 
surface soil. In addition, these classes of compounds were also detected in sediment 
samples from Cold Spring Brook, although the distribution of these contaminants did not 
indicate that AOC 57 was the source. Based on the results of these investigations, the 
Army performed a soil removal action at Area 2 in 1994. Approximately 1,300 cubic 
yards of soil were excavated during the removal action. At the completion of the removal 
action, the area was regraded and a permanent drainage swale was installed. Results of 
sampling conducted during and at the completion of the removal action in 1994 indicated 
the presence of TPHC, PCBs, lead, and VOCs in soil and/or groundwater at the site. 
Additional sampling conducted in 1998 focussed on delineating the extent of 
contamination in soil and groundwater at Area 2, and surface water and sediment in the 
floodplain between Area 2 and Cold Spring Brook. These data indicate that 
contamination associated with Area 2 is located primarily near the southern portion of the 
removal action excavation. 
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Area 3 is located approximately 600 feet northeast of Area 2. This area was investigated 
in 1995 and 1996 to address soil staining observed in historical photos. Results of the 
soil and groundwater sampling indicated elevated concentrations of TPHC, as well as 
PCBs and P AHs in soils. Additional sampling conducted in 1998 focussed on delineating 
the extent of contamination in soil and groundwater at Area 3, and surface water and 
sediment in the floodplain area between Area 3 and Cold Spring Brook. These data 
indicate that contamination associated with Area 3 extends from the upland area at the top 
of the slope adjacent to the former motor pool area, approximately 70 feet into the 
delineated wetland (Figure 9-1). Based on the findings from these field investigations, 
the Army performed a soil removal action in 1999. Approximately 1,860 cubic yards of 
soil were removed from Area 3. Confirmatory soil sampling indicated that the majority 
of the PCB and TPHC contaminated soil were removed from Area 3. 

Site Conceptual Model 

The RI identified soils contaminated with petroleum in two areas adjacent to the former 
motor pool yard (Area 2 and Area 3). Figure 9-2 graphically presents the site conceptual 
model, which relates sources of petroleum-related contamination to migration pathways 
and the environmental media which human and ecological receptors may potentially be 
exposed to. The conceptual model applies to Area 2 and Area 3, and is based on the 
findings of the RI and supplemental sampling. 

As indicated in Figure 9-2, petroleum was released to the surface and subsurface soils (as 
motor oil, hydraulic fluid, and other heavy oils; no fuel oil is believed to have been 
released to the soils). The petroleum contamination, which was quantified in this RI by 
measuring TPHC, EPH and VPH fractions along with their associated target analytes (i.e., 
BTEX and PAHs), primarily contained EPH; VPH, VOCs, and PAHs were detected 
sporadically and at low concentrations. Petroleum contamination in the source area ( on 
the upland slope and wetland area nearest to the slope) extended from the surface to 
approximately 10 feet bgs, whereas contamination was limited to the top two to three feet 
of soil in the more distant wetland areas. PCBs, principally comprised of Aroclor-1260, 
were also detected in petroleum-contaminated soils. Inorganic analytes, particularly 
arsenic, iron, and manganese, were detected in site soil and groundwater, as well as 
surface water and sediment in the wetland area. 

EPH and PCBs tend to adsorb to soils and do not readily leach to groundwater or migrate 
in groundwater. The RI did not identify substantial petroleum-related contamination in 
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groundwater at AOC 57. EPH was detected at a low frequency and concentration. This 
indicates that petroleum contamination has not leached from soils to groundwater. 
Groundwater at AOC 57 is approximately 10 feet bgs at the top of the slope near the 
former motor pool lot, and approximately 1 to 2 feet bgs in the wetland area. 
Groundwater flows toward Cold Spring Brook, and discharges to the wetland soils as 
seeps and small ponded areas when the groundwater level is high. Since petroleum
related compounds were not detected in Area 2 and Area 3 groundwater, it appears that 
these constituents have not migrated to wetland soils or Cold Spring Brook via 
groundwater discharge. Similarly, petroleum-contaminated soils do not appear to have 
migrated to Cold Spring Brook via overland flow and erosion. Based on this information, 
the principal exposure pathways to site-related petroleum contamination include ingestion 
and dermal contact with surface soil and subsurface soil in the upland and wetland areas, 
as well as inhalation of soil-derived particulates. Vapor migration to ambient air or to air 
within buildings that could be constructed at the site does not appear to be a substantial 
exposure pathway because EPH, PCBs, and inorganics are not volatile, and VPH and 
VOCs were detected at relatively low concentrations in soil and groundwater. 

VPH chains, as well as VOCs and soluble inorganics, can leach from the soil and migrate 
in groundwater. Although VPH and VOCs were detected only at low concentrations in 
groundwater, arsenic, iron and manganese were detected in grotmdwater at concentrations 
above Devens background. These constituents are mobile in groundwater, and could 
potentially discharge to wetland soils in groundwater seeps, or to surface water. Once in 
surface water the inorganics may adsorb to sediment. Arsenic, iron, and manganese, as 
wells as additional inorganics, were detected in wetland soils, sediments, and surface 
water. 

There has been no documented disposal of inorganic constituents at AOC 57, and no 
apparent disposal areas or source areas of inorganic contamination were identified during 
the RI. The detection of inorganic constituents in groundwater and wetland soils is more 
likely caused by leaching of naturally-occurring inorganics from the petroleum
contaminated soils. Reducing conditions, created by the biodegradation of petroleum 
compounds in soils, would enhance leaching of inorganic constituents from soil to 
groundwater. In the reduced state, the inorganic constituents would more easily migrate 
in groundwater. However, upon discharge to surface water, these inorganics would tend 
to oxidize and then adsorb to soil or sediment and become less mobile. This cycle of 
reduction/migration/discharge/oxidation could account for the detections of inorganic 
constituents in groundwater and wetland soils. As discussed in Section 8.0, inorganics 
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that are interpreted to be related to AOC 57 are located in groundwater and wetland soils 
at Areas 2 and 3. Inorganics detected in Cold Spring Brook are not interpreted to be 
related to AOC 57 based on two primary lines of evidence: !) arsenic concentrations in 
wetland sediments decrease with distance from AOC 57; 2) arsenic concentrations in the 
reach of Cold Spring Brook adjacent to AOC 57 are consistent with or lower than arsenic 
concentrations detected upstream of AOC 57. Therefore, contamination associated with 
AOC 57 has not migrated to the Cold Spring Brook stream channel. Nonetheless, to 
reduce petroleum contamination in soils and to mitigate possible continued leaching of 
naturally-occurring inorganics, the Army conducted soil removal actions at Area 2 (1994) 
and Area 3 (1999). 

Based on this information, the principal exposure pathways to inorganic constituents are 
associated with incidental ingestion and dermal contact with surface soil and subsurface 
soil, as well as ingestion and dermal contact with surface water and sediment in the 
wetland. Potable use of groundwater could also provide an exposure pathway to 
inorganic constituents, although groundwater at AOC 57 is not within a potentially 
productive aquifer and is therefore not considered a drinking water resource by the State 
of Massachusetts. 

According to the Devens Reuse Plan (Vanasse Hangen Brustlin, Inc., 1994), the land in 
the vicinity of AOC 57 is designated for reuse as "Rail, Industrial, Trade-Related" in the 
upland area, and as "Open Space" in the delineated wetlands. Under the present and 
anticipated future land use conditions, people who may occupy the site include 
trespassers, recreational visitors, maintenance workers, commercial workers, and 
excavation workers. 

9.1.1 Selection of Chemicals of Potential Concern 

The first step in the risk assessment involves compiling and evaluating the analytical site 
data to identify those chemicals present in environmental media as a result of potential 
sources at AOC 57. Site-related chemicals that were selected for risk evaluation are 
referred to as CPCs. 

9.1.1.1 Identification and Selection of Analytical Data. Samples were collected at 
AOC 57 from surface and subsurface soil, sediment, surface water, and groundwater. 
The sampling and analytical programs are discussed in Section 5.0. 
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Surface and subsurface soil samples were collected throughout the source areas during the 
Rl (Figure 9-1). For the human health risk assessment, surface soil was defined as 
extending from 0-2 feet bgs, and subsurface soil was defined as extending from 2 to 
10 feet bgs (there were no samples collected from depths greater than 10 feet bgs). 
Although USEPA Region I defines surface soil as 0-1 foot bgs (USEPA, 1995), "surface 
soil" samples collected in 1995/1996 represented soil 0-2 ft bgs. To ensure data 
comparability, samples collected 0-1 foot bgs and 1-2 foot bgs in the 1998 field program 
and 1999 removal action at Area 3 were considered surface soils in the risk assessment. 

Soil data used in the risk assessment are from field programs performed in 1995/1996 and 
1998, and the Area 3 soil removal action performed in 1999. Due to the differences in 
proposed future land uses between the wetland and upland areas of the site, soil data for 
each subsite were segregated by upland and wetland areas, based on the sample locations 
relative to the wetland boundary. In the human health risk assessment, upland areas are 
referred to as industrial use areas, and wetland areas are referred to as recreational use 
areas. Table 9-1 presents a summary of the sample locations and analytical parameters 
associated with each data set evaluated in the risk assessment. 

As shown in Table 9-1, samples collected in the 1995/1996 field programs were analyzed 
for inorganics, pesticides/PCBs, SVOCs, VOCs, and TPHC. Samples collected in the 
1998 field program were analyzed for the same parameters, as well as EPH and VPH and 
associated target analytes. Confirmatory soil samples collected during the Area 3 soil 
removal were analyzed for EPH, VPH, and pesticides/PCBs, since the removal actions 
were performed to address petroleum and PCB contamination. All data used in the risk 
assessment are from off-site laboratory analyses. Although field screening analyses for 
TPHC and VOCs were performed during the 1995/1996 field programs, the data 
generated by those analyses is considered unsuitable for use in risk assessment. A review 
of the off-site laboratory data and field screening data indicate that samples which only 
received field screening analyses had low or non-detectable petroleum (i.e., TPHC) 
concentrations; samples which had elevated petroleum concentrations were submitted for 
off-site laboratory analyses. Therefore, excluding the field screening data from the risk 
assessment does not lend to underestimation of risk. 

Samples collected during the 1995/1996 and 1998 field programs that were associated 
with soil that was removed during the Area 3 soil removal action were not included in the 
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risk assessment (Table 9-2). 

As explained in Subsection 9.1.3, the risk assessment evaluates possible exposures to 
petroleum using EPH and VPH data. This is a preferable approach because it allows for a 
site-specific assessment of the petroleum-related constituents, and is consistent with the 
MADEP petroleum policy (MADEP, 1997). TPHC data for samples collected during the 
1995/1996 field programs (for which EPH/VPH analyses were not performed) was 
converted to EPH and VPH equivalent fractions for use in the risk assessment. This 
procedure is documented in Appendix N-2. 

Groundwater 

Groundwater data were collected from monitoring wells at AOC 57 during the 1995/1996 
and 1998 field programs (Figure 9-1). Due to the differences in proposed future land uses 
between the wetland and upland areas of the site, groundwater data for each subsite were 
segregated by upland and wetland areas. In addition, groundwater data from wells 
located upgradient of Area 2 were grouped separately. Table 9-3 presents a summary of 
the sample locations and analytical parameters associated with each data set evaluated in 
the risk assessment. 

As shown in Table 9-3, samples collected in the 1995/1996 field programs were analyzed 
for inorganics, pesticides/PCBs, SVOCs, VOCs, and TPHC. Samples collected in the 
1998 field program were analyzed for the same parameters, as wells as EPH and VPH and 
associated target analytes. Inorganics were analyzed in ·both unfiltered and filtered 
samples. All data used in the risk assessment are from off-site laboratory analyses. 

The most recent groundwater data from each monitoring well was evaluated in the risk 
assessment so that risks reflect the most current groundwater conditions ( e.g., post-soil 
removal action). For most wells, the data collected in the 1995/1996 field programs 
represent the most recent data. The majority of 1998 groundwater data represent samples 
collected from piezometers or monitoring wells that were installed during the 1998 field 
program. The remainder of the 1998 data is for EPH/VPH analyses from re-sampling 
some previously existing monitoring wells. 
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Surface Water and Sediment 

Surface water and sediment samples were collected from small ponded areas of standing 
water in the wetland (Figure 9-1). The sediment and surface water sampling and 
associated data are described in detail in Sections 5.0 and 7.0. In summary, surface water 
and sediment samples collected during the 1995/1996 RI were analyzed for VOCs, 
SVOCs, pesticides/PCBs, inorganics, and TPH. Surface water and sediment samples 
collected in 1998 were analyzed for EPH/VPH and inorganics to better define the nature 
and extent of these analytes. 

The procedures used to evaluate and summarize data and to screen data for the selection 
ofCPCs are discussed below. 

9.1.1.2 Data Summary Procedures. Prior to selecting CPCs, the analytical data were 
grouped into data sets for each area and medium. The following steps, which are in 
accordance with USEPA (1989a; 1992c) guidance, were used to summarize the analytical 
data for this risk assessment: 

Data quality was evaluated by validating the data in accordance with USEP A data quality 
assessment procedures (USEPA, 1989c). Data suitable for use in risk assessment (i.e., 
those not rejected) were used in the risk assessment. Data qualified as estimated and 
blank-contaminated were used in the risk assessment; uncertainties that may affect the 
risk assessment results are discussed in Subsection 9.1.5. Several TICs were detected in 
surface and subsurface soil, groundwater, and sediment, but they are not included in this 
evaluation because they were few in number and low in concentration compared to 
identified analytes. A summary of TICs is provided in Table 7-1. The data quality 
assessment is provided in Appendix D. 

Data were summarized by environmental medium (for example, surface soil, 
groundwater). All chemicals detected in at least one sample in each data set were 
identified. 

The arithmetic mean concentration was calculated for each chemical using the detected 
concentration(s), and one-half the sample quantitation limit (SQL) for nondetect(s). 
Duplicate samples for a given sampling point were also averaged in this manner if a 
chemical was detected in only one sample of a duplicate pair 
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Frequency of detection was calculated as the number of samples in which the chemical 
was detected over the total number of samples analyzed. Duplicate pairs were counted as 
a single result for calculation of the frequency of detection. 

The minimum and maximum sample quantitation limits were identified for each analyte 
in each data set. 

95 percent upper confidence levels on the arithmetic mean concentration were calculated 
in accordance with "Supplemental Guidance to RAGS: Calculating the Concentration 
Term" (USEPA, 1992b), assuming a log-normal distribution. This guidance states that 
data sets with fewer than ten samples provide poor estimates of the true mean, with the 
upper confidence limit (UCL) frequently being greater than the highest measured 
concentration. Therefore, the 95 percent UCLs on the arithmetic means were not 
calculated for data sets with fewer than 10 samples. The 95 percent UCL is used for 
evaluating exposures, as described in Subsection 9.1.3. 

Summary sampling data for the surface soil, subsurface soil, groundwater, and sediment 
data sets for AOC 57 are presented in Tables 9-4 through 9-19. The table lists frequency 
of detection, range of SQLs, minimum and maximum detected concentrations, arithmetic 
mean concentration, and 95 percent UCL for each chemical detected. 

9.1.1.3 Data Screening Procedures The procedures used for selection of CPCs, based 
on USEPA (1989a; 1995) guidance, are described below. The results, including reasons 
for selection or exclusion of CPCs, are presented in Tables 9-4 through 9-19. 

The summary data for soil and groundwater were compared to concentrations of site
specific naturally occurring inorganic analytes. The development of the background data 
sets for soil and groundwater are described in Appendix L. In accordance with USEP A 
Region I guidance, the comparison was not used to eliminate any analytes; however, 
maximum concentrations of analytes that were below background levels were noted on 
the CPC selection tables. Risks attributable to background concentrations are discussed 
in the uncertainty section for inorganic analytes that are determined to be risk drivers. 

A screening process was conducted as described by USEP A Region I (USEP A, 1995) to 
focus the quantitative assessment on the most likely risk drivers. As specified by the 
guidance, maximum concentrations of chemicals detected in a medium were compared to 
RBCs derived from USEPA Region ill's Risk-Based Concentration Table (USEPA, 
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1999). Soil and sediment concentrations were compared to residential soil RBCs, and 
groundwater and surface water concentrations were compared to tap water RBCs. The 
RBCs published by USEP A Region III are derived for a lxl o·6 cancer risk level or a non
cancer hazard quotient (HQ) of 1. Per USEPA Region I guidance (USEPA, 1995), the 
RBCs based on noncarcinogenic effects have been adjusted for a HQ of 0.1 for the 
purposes of CPC selection. If the maximum concentration of an analyte exceeded the 
appropriate RBC, the analyte was retained as a CPC. 

Analytes were also compared to ARARs. No contaminant was eliminated as a CPC if it 
exceeded an ARAR. In this case, the ARARs used included the USEP A screening level 
for lead in soil (USEPA, 1994b), and USEPA MCLs, secondary MCLs, and action limits 
for groimdwater (USEPA, 1998). 

Essential nutrients were eliminated from the risk assessment because they are unlikely to 
result in adverse effects at low concentrations. Chemicals considered to be essential 
human nutrients are calcium, magnesium, potassium, and sodium. Iron is also considered 
a human essential nutrient, but a USEP A Region III RBC is available for it. 

RBCs and ARARs were not available for TPHC, EPH, or VPH. These contaminants 
were therefore considered CFCs. 

The CFCs selected for surface soil, subsurface soil, groundwater, surface water, and 
sediment are discussed below. • 

SURFACE SOIL 

Area 2 Industrial 

CFCs selected in Area 2 industrial surface soils included arsenic, chromium, iron, 
manganese, and TPHC (Table 9-4). Among these CFCs, the maximum detected 
concentrations of chromium and iron did not exceed the background concentrations, 
suggesting that their presence in Area 2 industrial surface soils is not attributable to 
releases at the Site. 

Harding Lawson Associates 

G:\ProjectslUSAECIPROJECTS\57RITEXTlfinal\57finaltext.doc 
lune 6, 2000 

9-10 

45001 

( 



SECTION9 

Area 2 Recreational 

CPCs selected in Area 2 recreational surface soils included arsenic, i:r:on,J11anganese, 
Amclor-1260, TPHC, C9-C12 aliphatics and C9-C10 aromatics V:eH fractions, and C9-
C18 aliphatics, C19-G36 aliphatics, an0.::C11-C22 aromatics EPH fractions (Table 9-5). 
The maximum detected . concentration of iron did not exceed the background 
concentration, suggesting that its presence in Area 2 recreational surface soils is not 
attributable to releases at the Site. 

Area 3 Industrial 

CPCs selected in Area 3 industrial surface soils included arsenic, iron, manganese, 
TPHC, C9-C12 aliphatics and C9-C10 aromatics VPH fractions, and C19-C36 aliphatics 
EPH fraction were also selected as CPCs (Table 9-6). The maximum detected 
concentration of iron did not exceed the background concentration, suggesting that its 
presence in Area 3 industrial surface soils is not attributable to releases at the Site. 

Area 3 Recreational 

CPCs selected in Area 3 recreational surface soils included arsenic, manganese, dieldrin, 
TPHC, C9-C12 aliphatics and C9-C10 aromatics VPH fractions, and C9-C18 aliphatics, 
C19-C36 aliphatics, and C11-C22 aromatics EPH fractions (Table 9-7). The maximum 
detected concentration of manganese did not exceed the background concentration, 
suggesting that its presence in Area 3 recreational surface soils is not attributable to 
releases at the Site. 

SUBSURFACE SOIL 

Area 2 Industrial 

CPCs selected in Area 2 industrial subsurface soils included arsenic, iron, manganese, 
and TPHC (Table 9-8). The maximum detected concentrations of arsenic, iron, and 
manganese did not exceed the background concentrations, suggesting that their presence 
in Area 2 industrial subsurface soils is not attributable to releases at the Site. 
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Area 2 Recreational 

CPCs selected in Area 2 recreational subsurface soils included aluminum, arsenic, 
chromium, iron, lead, manganese, dieldrin, Aroclor-1248, Aroclor-1260, and TPHC 
(Table 9-9). fu addition C9-Cl2 aliphatics VPH, and C9-Cl8 aliphatics, Cl9-C36 
aliphatics, and Cll-C22 aromatics EPH were selected as CPCs. The maximum detected 
concentrations of aluminum, iron, and manganese did not exceed the background 
concentrations, suggesting that their presence in Area 2 recreational subsurface soils is 
not attributable to releases at the Site. 

Area 3 Industrial 

CPCs selected in Area 3 industrial subsurface soils included arsenic, iron, TPHC, and C9-
Cl8 aliphatics, Cl9-C36 aliphatics, and Cll-C22 aromatics EPH fractions (Table 9-10). 
The maximum detected concentration of iron did not exceed the background· 
concentration, suggesting that its presence in Area 3 industrial subsurface soils is not 
attributable to releases at the Site. 

Area 3 Recreational 

Arsenic is the only CPC selected in Area 3 recreational subsurface soils (Table 9-11 ). 

GROUNDWATER 

Area 2 Industrial 

CPCs selected in Area 2 industrial unfiltered groundwater included aluminum and 
manganese (Table 9-12). The same CPCs were selected in filtered groundwater. 

Area 2 Recreational 

CPCs selected in Area 2 recreational unfiltered groundwater included arsemc, iron, 
manganese, Aroclor-1260, bis(2-ethylhexyl)phthalate, 1,2-dichloroethylene (total), 
tetrachloroethylene, trichloroethylene, nitrogen, and phosphate (Table 9-13). The same 
inorganic CPCs were selected in filtered groundwater. 
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Area 3 Industrial 

CPCs selected in Area 3 industrial unfiltered groundwater included aluminum, arsenic, 
cadmium, iron, manganese, 1,2-dichlorobenzene, 1,4-dichlorobenzene, naphthalene, 
carbon tetrachloride, chloroform, tetrachloroethene, nitrogen, phosphate, and C9-C 10 
aromatics VPH (Table 9-14). Arsenic, iron, and manganese were selected as CPCs in 
filtered groundwater. 

Area 3 Recreational 

CPCs selected in Area 3 recreational unfiltered groundwater included aluminum, arsenic, 
iron, manganese, 1,4-dichlorobenzene, bis(2-ethylhexyl)phthalate, naphthalene, 
tetrachloroethene, trichloroethylene, phosphate, and C5-C8 aliphatics, C9-C12 aliphatics, 
and C9-Cl0 aromatics VPH fractions (Table 9-15). Arsenic was the only CPC selected in 
filtered groundwater. 

Sediment 

Area 2 Recreational 

The CPCs selected in Area 2 sediment included aluminum, arsenic, ·chromium, iron, lead, 
manganese, dieldrin, and TPHC (Table 9-16). 

Area 3 Recreational 

The CPCs selected in Area 3 sediment included arsenic, manganese, Aroclor-1260, Cl 1-
C22 aromatic and C19-C36 aliphatic EPH fractions, as well as C9-C10 aromatic, C9-C12 
aliphatic, and C5-C8 aliphatic VPH fractions (Table 9-17). Arsenic and manganese were 
detected at concentrations below background. 

Surface Water 

Area 2 Recreational 

The CPCs selected in Area 2 surface water included ten inorganics, bis(2-
ethylhexylphthalate ), five chlorinated VOCs, TPHC, Cll-C22 aromatic EPH, and C19-
C36 aliphatic EPH (Table 9-18). Of the inorganics detected, arsenic, iron, and 
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manganese were detected at concentrations below background. 

Area 3 Recreational 

The CPCs selected in Area 3 surface water included antimony, arsenic, barium, 
manganese, Cll-C22 aromatic EPH, and C19-C36 aliphatic EPH, and C9-C10 aromatic 
VPH (Table 9-19). Arsenic and manganese were detected at concentrations below 
background. 

9.1.2 Exposure Assessment 

The purpose of the exposure assessment is to identify the potential pathways by which 
human populations may be exposed to CPCs at AOC 57, and to make quantitative 
estimations of those exposures. The following subsections describe the exposure 
assessment for the human health risk assessment at AOC 57. 

9.1.2.1 Exposure Pathways. An exposure pathway generally consists of four elements: 

(1) A source and mechanism of chemical release to the environment; 

(2) A retention or transport medium for the released chemical; 

(3) A point of potential human contact with the impacted medium (i.e., the 
exposure point); and 

(4) A route of exposure (ingestion or dermal contact, for example) for a 
potential receptor. 

When all four of these elements are present, an exposure pathway is considered 
"complete." In the risk assessment, only exposure pathways that are complete under 
present land use, or potentially complete under the anticipated future land use, are 
evaluated. The exposure pathway assessment for AOC 57 draws on information 
regarding the source of CPCs, fate and transport of CPCs, and information on human 
populations potentially exposed to CPCs in environmental media. The conceptual site 
model presented in Subsection 9.1 provides an overview of the potentially complete 
migration pathways at AOC 57. These migration pathways are evaluated in the context 
of current and anticipated future land use to identify potentially exposed populations, 
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exposure media, and exposure routes to those exposure media. 

Current and Anticipated Future Site Use ;O' 

SECTION9 

In evaluating potential human exposure pathways, exposures under both current and 
potential future site uses and surrounding land use conditions were evaluated. Current 
land use conditions were evaluated to consider possible exposures under the existing land 
use. Future land use conditions were considered to address exposures that may occur as a 
result of possible reuse of the site. 

The current land use at AOC 57 may best be described as idle. The are no active military 
operations or land-redevelopment near AOC 57. The majority of the AOC is forested and 
densely vegetated, and access is difficult. There is no specific reason to visit the AOC, 
and there are no nuisance or curiosity attractions. The wetland area is muddy; any 
standing surface water is not deep enough nor aesthetically pleasing. Therefore, it is 
unlikely that any people would be present at, or access AOC 57 under the existing land 
use conditions. 

The future site and surrounding land use conditions at AOC 57 were assumed to be 
commercial/industrial in the upland areas, and open space, recreational in the wetland 
areas. AOC 57 is located within an area designated for "Rail, Industrial, Trade-Related, 
and Open Recreational" in the Devens Reuse Plan (Vanasse Hangen Brustlin, 1994). 
Under commercial/industrial use, buildings could be constructed at the site, and 
occupational workers could be present on a full-time basis. Construction of buildings in 
the delineated wetland area or use of this area for anything other than open space is not 
realistic. However, the future use of this area could include constructing designated trails 
for passive recreational use ( e.g., bird watching). Therefore, under the future land use, it 
is possible that recreational visitors and construction workers could access the wetland 
areas. 

Future residential use of the land at AOC 57 is not a likely future land use; the Devens 
Reuse Plan does not include residential development of the land in the vicinity of AOC 
57, and construction of residential properties in the wetland is not realistic. Nonetheless, 
to aid in risk management decision-making and to evaluate the need for additional actions 
at AOC 57, future unrestricted (i.e. , residential) land use was evaluated. 
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Exposure Pathways and Scenarios 

Possible exposure pathways encompassing both current and future conditions are 
summarized in Table 9-20 and discussed below. 

Soil Pathway 

Industrial Use Areas. Under current and possible future land use, it is assumed that a 
maintenance worker could be exposed to surface soils. Although it is not likely that this 
receptor would occur at the site frequently under the existing land use, re-development of 
a nearby property could result in exposures during landscaping activities. Under possible 
future land use as a commercial/industrial property, occupational workers could occupy 
the property daily and be exposed to surface soils. In addition, an excavation worker may 
be exposed to surface and subsurface soils during site re-development. Unrestricted land 
use is evaluated by assuming that child and adult residents could be exposed to surface 
soil and subsurface soil. Soil exposure pathways for all receptors include incidental soil 
ingestion, dermal contact, and dust inhalation. 

Recreational Use Areas. Although exposures at the wetland area are not expected under 
the current land use, exposures could occur in the future during passive recreational use. 
Therefore, it is assumed that an older child (ages 6 through 16) might be exposed at the 
wetland areas. Evaluation of possible exposures to this receptor provides a conservative 
assessment of risks for possible current land uses. Possible exposure pathways for this 
receptor include incidental ingestion and dermal contact with surface soil. Inhalation 
exposures to dust would be insignificant because the wetland soils are too moist and too 
heavily vegetated to liberate dust when agitated. It is unlikely that occupational workers 
who may be employed at future commercial/industrial facilities in the industrial areas 
would access the wetland. However, if walking pathways are constructed in the wetland 
areas, it is possible that an excavation worker could be exposed to soils. Unrestricted 
land use is evaluated by assuming that child and adult residents could be exposed to 
surface soil and subsurface soil. Under this assumption, excavation workers could also 
be exposed to surface and subsurface soils during construction of residential properties. 
Soil exposure pathways for residential and excavation worker r_ecept.o.rs include incidental 
soil ingestion, dermal contact, and dust inhalatiQD.. 
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Groundwater Pathway 

Industrial Use Areas. Under current land use there is no use or exposure to groundwater 
associated with AOC 57. AOC 57 is not within the Zone II of a potentially productive 
aquifer and, therefore, is not considered a drinking water resource by the State of 
Massachusetts. Because Devens has a municipal water supply, any commercial/industrial 
properties that are constructed at AOC 57 would be supplied with municipal water. It is 
possible, however, that industries which require water for process operations would 
install a groundwater well to supply water. Workers could potentially contact the 
groundwater if it was used in open systems. Under this scenario, dermal contact and 
volatile inhalation exposures could occur. However, any volatile inhalation exposures 
would be insignificant (see discussion in "Air Pathway'' below), and dermal contact 
exposures would likely be minimal as well due to the use of worker protective equipment 
(e.g., gloves). To provide a very conservative evaluation of possible risks associated with 
commercial/industrial use of groundwater, exposures associated with potable use of the 
groundwater (i.e., ingestion exposures) by commercial/industrial workers is evaluated. 

Unrestricted land use is evaluated by assuming that residents could be exposed to 
groundwater via potable use. Groundwater exposure pathways for residential receptors 
include ingestion, dermal contact, and volatile inhalation. 

J;lecreational Use Areas. Under current land use there is no use or exposure to 
groundwater associated with AOC 57. AOC 57 is not within the Zone II of a potentially 
·productive aquifer and, therefore, is not considered a drinking water resource by the State 
of Massachusetts. Under possible future land use, the wetland areas would not be 
developed and, therefore, groundwater use and exposures would not occur. Unrestricted 
land use is evaluated by assuming that residents could be exposed to groundwater via 
potable use. Groundwater exposure pathways for residential receptors include ingestion, 
dermal contact, and volatile inhalation 

Surface Water and Sediment Pathways 

The wetland areas contain small areas of standing surface water. These surface water 
bodies are not suitable for swimming, and are generally not deep enough for wading in. 
In addition, due to the heavy vegetation and stagnancy of the water, the surface water 
bodies are not aesthetically pleasing. However, older children who may visit the wetland 
areas may be drawn to areas of standing water. Therefore, these receptors could contact 
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the surface water and sediment in the wetland areas. Exposure routes to these media 
would include incidental ingestion and dermal contact. Construction workers would not 
be exposed to the surface water and sediment because they would wear protective 
clothing (e.g., boots and gloves) in anticipation of such exposures. 

Air Pathway 

Industrial and Recreational Use Areas. There are five possible exposure pathways by 
which current and future land use receptors could be exposed to CPCs in air: 1) soil
derived dust inhalation; 2) vapor migration from soil to ambient air; 3) vapor migration 
from groundwater to ambient air; 4) vapor migration from soil to indoor air; and 5) vapor 
migration from groundwater to indoor air. 

VOCs and VPH compounds may volatilize from soil or groundwater to ambient air. 
Volatile migration from soil or groundwater to buildings that are constructed over the 
volatile contamination can result in exposures to occupants of the buildings. Due to the 
dilution of vapor concentrations that occurs when vapors migrate from below ground 
surface to open air, exposures to volatiles in ambient air are normally only a concern 
when volatile CPCs are detected at high concentrations in soil or groundwater. Volatile 
migration from groundwater is only a potential concern when the depth to groundwater is 
fifteen feet or less. 

Groundwater at AOC 57 is located within 15 feet of the ground surface, indicating that 
groundwater could be a source of vapor emissions. However, a comparison of maximum 
detected groundwater VOC concentrations to MADEP GW-2 groundwater standards, 
which are protective for volatile migration from groundwater to indoor air which are 
protective for vapor migration to indoor air at a cancer risk level of lxl0·6 and a non
cancer HI of 0.2, indicates that VOCs were not detected in groundwater at concentrations 
that could pose a volatile migration concern (Table 9-21). As shown in Table 9-21, the 
maximum groundwater concentrations are generally several orders of magnitude below 
the GW-2 standards, indicating that risks for vapor migration to indoor air would be 
below lxl0·6 and a HQ of0.1. Similarly, VOCs were detected in soil at low frequencies 
(generally only one or two samples per data set), and at low concentrations (generally less 
than 0.1 mg/kg). This indicates that volatile migration from soil to ambient air or air 
within buildings that could be constructed in the future would be insignificant. 
Therefore, inhalation exposures associated with volatile migration from soil and 
groundwater were not quantitatively evaluated. 
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9.1.2.2 Estimation of Exposure. To quantitatively estimate the magnitude of exposures 
and the risks that may be experienced by an individual, the representative concentration 
of the CPC in the contact medium at each exposure point must be known or estimated. 
This concentration is referred to as an exposure point concentration (EPC). To develop 
quantitative estimates of exposure, the EPC is combined with receptor-specific variables 
which describe the magnitude with which the receptor comes into contact with the 
exposure medium. 

Exposure Points 

For soil and groundwater at Area 2 and Area 3, there are two exposure points for each 
medium: industrial use exposure points for surface soil, subsurface soil, and groundwater, 
and recreational use exposure points for surface soil, subsurface soil, and groundwater. 
The surface water and sediment have one exposure point at each area. The boundaries of 
each exposure point are defmed by the locations of the samples included in each of the 
media, as listed in Tables 9-4 through 9-19 and shown in Figure 9-1. 

Exposure Point Concentrations 

The EPCs for surface soil, subsurface soil, surface water, and sediment are the lesser of 
the 95 percent UCL on the arithmetic mean concentration or the maximum detected 
concentration (USEPA, 1992b; 1994a). Because there were less than ten samples 
included in the data sets for some exposure points, 95 percent UCLs were not calculated; 
the EPCs for these exposure points are the maximum detected concentrations. The same 
EPC was used for the reasonable maximum exposure (RMB) and central tendency (CT) 
exposure scenarios (USEPA, 1995). 

Exposures to petroleum contamination in soil were evaluated using EPH and VPH data, 
as opposed to TPHC data. Use ofEPH and VPH data permits a site-specific assessment 
of the petroleum-related constituents, and is consistent with the MADEP petroleum 
policy (MADEP, 1997). Because some soil samples collected near source areas during 
the 1995/1996 field program were analyzed for TPHC (the EPH/VPH methodology had 
not been promulgated at the time), it was necessary to convert the TPHC concentrations 
to EPHNPH concentrations for development of EPCs. The TPHC data were converted 
to EPHNPH by calculating the average composition of EPHNPH in site soils (based on 
measured EPH/VPH concentrations), and then applying the compositional information to 
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the measured TPHC concentrations. Statistical parameters for deriving EPCs were then 
calculated using data sets composed of the measured and estimated EPH/VPH 
concentrations. Appendix N-2 provides documentation of the EPH/VPH EPC 
calculations. 

In surface water, Area 3 sediment, and groundwater, petroleum was evaluated as EPH and 
VPH fractions. In Area 2 sediment, petroleum contamination was evaluated as TPH 
using several different analytical methods. To provide a conservative assessment of 
potential exposures, the highest TPH concentration among the various analytical methods 
was used as the exposure point concentration. 

For groundwater potable use, USEPA Region I guidance states that the groundwater EPC 
for RME conditions is the maximum concentration (USEPA, 1995). 

Exposure point concentrations for soil, groundwater, surface water, and sediment are 
provided in Tables 9-22 through 9-37. 

Exposure Estimates 

Quantitative exposure estimates were derived by combining the EPCs with information 
describing the extent, frequency, and duration of exposure for the specific receptor. An 
overview of the approaches used to quantify exposures is given below, along with 
specific details for potential exposure pathways. The approaches to quantify exposures 
described in the following paragraphs are consistent with guidance provided by USEP A 
(1989a; 1989b; 1991; 1992d; 1994a; 1995). 

The term "reasonable maximum exposure" (RME) is defined as the maximum exposure 
that is reasonably expected to occur at a site (USEPA, 1989). The RME is intended to 
place a conservative upper-bound on the potential risks, meaning that the risk estimate is 
unlikely to be underestimated but it may very well be overestimated. The likelihood that 
this RME scenario may actually occur is small, due to the combination of conservative 
assumptions incorporated into the scenario. The RME estimate for a given pathway is 
de1ived by combining the EPC of each chemical with reasonable maximum values 
describing the extent, frequency, and duration of exposure (USEPA, 1994a). The CT 
estimate combines the EPC with CT exposure parameters. Many of the exposure 
parameter values used in this assessment have been defined by USEPA (1989a; 1989b; 
1991; 1994a). Both CT and RME exposures were estimated for each current and future 
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land use receptor exposure scenario evaluated. CT exposures were not evaluated for the 
unrestricted land use scenario, since decisions regarding the possible need for land use 
restrictions or other actions will be based on the RME risks. 

The general equation for calculating chemical intake is as follows: 

where: 

Intake 
C 

CR 
RAF 
EF 
ED 
BW 
AT 

CF 

= 
= 

= 
= 
= 
= 
= 
= 

= 

Intake= C x CR x RAF x EF x ED 
BWxATxCF 

daily intake averaged over the exposure period (mg/k/day) 
concentration of the chemical in the exposure medium 
(mass/volume) 
contact rate for the medium of concern (mass/day) 
relative absorption factor (unitless) 
exposure frequency ( days/year) 
exposure duration (years) 
body weight of the hypothetically exposed individual (kg) 
averaging time (for carcinogens, AT = 70 years; for 
noncarcinogens, AT= ED) 
units conversion factor (365 days/yr) 

Specific equations for each exposure scenario are provided in the risk calculation 
spreadsheets in Appendix N-5. For dermal uptake of soil CFCs, USEPA Region I uses 
USEPA draft dermal exposure guidance (USEPA, 1998), which provides quantitative 
dermal absorption factors for several chemicals. Dermal exposures to those chemicals 
(when detected) were quantitatively evaluated; dermal exposures to chemicals for which 
dermal absorption values are not published were not quantitatively evaluated. 

Standard exposure parameters from USEP A guidance were used, where appropriate, to 
estimate CPC intake. Tables 9-38 presents the parameters used in current/future use, 
possible future use, and unrestricted future use scenarios, respectively. The parameters 
are discussed briefly below. 

Contact Rate. The contact rate reflects the amount of the medium contacted per unit of 
time or event. For incidental ingestion of soil, the RME contact rate is 100 mg soil per 
day (mg/day) for the site maintenance worker, commercial/industrial worker, recreational 
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child, and adult resident (USEPA, 1994a). The CT value for these receptors is 50 mg/day 
(USEPA, 1994a). The RME ingestion rate for the child resident is 200 mg/day, and the 
CT value is 100 mg/day (USEPA, 1994a). For the excavation worker, the RME and CT 
contact rates are 480 mg/day (USEPA, 1994a). A fraction-ingested variable can be used 
to account for the amount of soil ingested daily that is assumed to come from the area of 
concern. It is conservatively assumed that all soil ingested daily would originate at AOC 
57. 

For ingestion of groundwater used as residential drinking water, the ingestion rate for the 
RME is 2 liters per day (USEPA, 1994a). The RME ingestion of groundwater used as 
commercial/industrial drinking water is I liter per day (USEPA, 1994a). 

The inhalation rate for maintenance and commercial/industrial workers is based on the 
short-term inhalation rate for moderate activities (1.6 m3/hour; USEPA, 1997). The 
inhalation rate for the excavation worker is based on the upper percentile rate outdoor 
activities (3.3 m3/hour; USEPA, 1997). The inhalation rate for residential receptors is 
based on the mean long-term inhalation rate for children (0.31 m3 /hour; USEP A, 1997) or 
adults (0.63 m3/hour; USEPA, 1997). 

The contact rate for ingestion of sediment was assumed to be ¼ the ingestion rate for soil. 
This value was used because the soil ingestion rate is based on the total amount of soil 
that is consumed in a given day from all sources (i.e., outdoor soil, indoor dust, etc). 
Therefore using the same soil ingestion rate to account for surface soil and sediment 
exposures would overestimate "soil" ingestion by two-fold. Adjustment of the sediment 
ingestion rate reflects the fact that more of the wetland areas are covered with soil than 
sediment (i.e., more wetland area is represented by soil data than by sediment data), 
indicating that the majority of potential exposures would be to soil than to sediment. The 
surface water ingestion rate was assumed to be ¼ the surface water ingestion rate for 
swimming (USEPA, 1997). This value reflects that fact that ingestion exposures to the 
small, shallow areas of surface water would only be incidental. 

The contact rate for dermal exposures is calculated using the skin surface area exposed to 
soil and the soil adherence factor. The skin surface area for the older child trespasser is 
calculated as the age-averaged body surface area for hands, arms, and lower legs ( surface 
soil and sediment) and lower legs and feet (surface water) (USEPA, 1997). The soil 
adherence factor for this receptor, as well as the child resident, is assumed to be 1.0 
mg/cm2 (USEPA, 1998). As recommended in recent USEPA guidance (USEPA, 1997; 
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USEP A, 1998), the soil adherence factors for adult receptors are calculated using body 
part-specific dermal loading factors and skin surface areas that are selected for activities 
that conservatively represent the type of exposures that receptors at the site may have. 
Appendix N-3 provides documentation of the soil adherence factor and body surface area 
calculations for the receptors evaluated in this risk assessment. 

Relative Absorption Factor. The relative oral absorption factor represents the ratio of a 
chemical's bioavailability (i.e., ability to be absorbed and potentially exert an effect) in an 
environmental matrix to its bioavailability when administered in the experimental dose
response study from which the toxicity criterion for that chemical was derived. The 
relative oral bioavailability factor is applied to account for the potentially reduced 
bioavailability of a chemical when ingested in a soil matrix, compared to when 
experimentally administered in a food mash, water, or a solvent medium. In keeping with 
the conservative nature of this assessment, a relative oral bioavailability of I 00 percent 
(or 1.0) is assumed for all CPCs. 

Dermal exposures .to soil and sediment CPCs were evaluated using dermal absorption 
efficiency values published by USEPA (USEPA, 1998). Dermal exposures to CPCs in 
surface water were evaluated using pe1meability coefficients published by USEP A 
(USEPA, 1998). 

Exposure Frequency and Duration. An exposure frequency of two times per week for 26 
weeks (May-October), equal to 52 days per year for 25 years, is assumed for the site 
maintenance worker. It is assumed that the maintenance worker spends 8 hours per day 
on the days working at the Site. Contact with the soil is negligible when the ground is 
frozen or snow-covered. An exposure rate of less than five days per week accounts for 
work performed in other areas of the facility .. 

Commercial/industrial workers are assumed to work 5 days per week, 50 weeks per year 
for 25 years, but be exposed to soils for only 30 weeks per year (equal to 150 days per 
year) when the ground is not frozen (USEPA, 1994a). The CT exposure frequency and 
duration are assumed to be one-half the RMB values. 

Since AOC 57 is not located near any active facilities at Devens (e.g., schools, houses), it 
is unlikely that trespassing occurs at the site frequently. However, future recreational 
visitors may access the site more regularly. Therefore, an RMB exposure frequency of 
two days per week for 26 weeks (May-October), equal to 52 days per year, is assumed for 
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the recreational child exposure to surface soil. The CT value is assumed to be one-half 
the RME value. A recreational child ages 6 through 16 is assumed to occur at the site for 
11 years ( equivalent to the duration of age 6 through 16) for the RME and CT scenarios. 

The excavation worker is assumed to work five days per week ( equivalent to a frequency 
of 250 days per year) over a 26 week period ( one-half a year). 

Body Weight. The body weight used for adult receptors is 70 kilograms (kg), which 
represents the standard default value for adult body weight (USEPA, 1994a). The age
adjusted body weight for the child trespasser, assumed to be 6 through 16 years of age, is 
61 kg (USEPA, 1997). 

Averaging Time. The averaging time for lifetime exposure, used for developing intake to 
evaluate carcinogenic risk, is 70 years. Averaging time for noncarcinogenic risk is equal 
to the exposure duration (USEPA, 1989). 

9.1.3 Toxicity Assessment 

The objective of the toxicity assessment is to define the relationship between the dose of 
a substance and the likelihood that a toxic effect, either carcinogenic or noncarcinogenic, 
will result from exposure to that substance. This is performed by identifying the potential 
adverse health effects associated with exposure to a substance, and then quantifying those 
dose-response relationships. Potential adverse health effects associated with each CPC 
evaluated in this risk assessment are summarized in short toxicity profiles provided in 
Appendix N-4. Dose-response information for the CPCs, which is used in the risk 
assessment to estimate the likelihood of adverse effects as a function of human exposure 
to the CPCs, is presented in Tables 9-39 through 9-43. 

There are two types of dose-response values used in this risk assessment: cancer slope 
factors (CSFs) and reference doses (RfDs). USEPA has derived CSFs and RfDs to 
evaluate carcinogenic risks and noncarcinogenic (systemic) effects, respectively. The 
definitions of CSFs and RfDs, as stated in USEP A guidance are: 

• Cancer Slope Factor - a plausible upper bound estimate of the probability 
of a response per unit intake of a chemical over a lifetime. The CSF is 
used to estimate an upper-bound probability of an individual developing 
cancer as a result of a lifetime exposure to a particular concentration of a 
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potential carcinogen (USEPA Class A or B carcinogens) (USEPA, 1989a). 

• Chronic Reference Dose - an estimate of a daily exposure level for the 
human population, including sensitive subpopulations, that is likely to be 
without an appreciable risk of deleterious effects during a lifetime ( e.g., as 
a Superfund program guideline, seven years to a lifetime) (USEPA, 
1989a). The chronic RID is used to estimate toxicity to all receptors 
occurring at a site for more than seven years. 

• Subchronic Reference Dose - an estimate of a daily exposure level for the 
human population, including sensitive subpopulations, that is likely to be 
without an appreciable risk of deleterious effects during a portion of a 
lifetime ( e.g., as a Superfund program guideline, two weeks to seven 
years) (USEPA, 1989a). The subchronic RID is used to estimate toxicity 
to all receptors occurring at a site for between two-weeks and seven years 
( e.g., excavation worker). 

In addition, because the toxicity and/or carcinogenicity of a compound can depend on the 
route of exposure ( e.g., oral or inhalation), unique dose-response values ( e.g., CSFs and 
RIDs) have been developed for the oral and inhalation exposure routes. Oral and 
inhalation CSFs for the CPCs associated with AOC 57 are presented in Tables 9-39 and 
9-40, respectively. Oral and inhalation Rills for the CPCs associated with AOC 57 are 
presented in Tables 9-41 and 9-42, respectively. 

Inhalation Rills are not available for many CPCs. HEAST and IRIS do, however, list 
reference concentrations for a number of the CPCs. Inhalation reference concentrations 
were converted to inhalation reference doses as needed (Table 9-42). 

The methodology used to develop dermal toxicity values is obtained from Risk 
Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual 
Supplemental Guidance Dermal Risk Assessment Interim Guidance (USEP A, 1998). The 
oral toxicity value is adjusted from administered dose to absorbed dose, if necessary. The 
absorption efficiency of a particular compound is used to calculate an RID based on 
absorbed dose. For example, if the RID based on administered dose was 20 mg/kg/day, 
and the absorption efficiency in the study that is the basis of the RID was 10 percent, 
then: 20 mg/kg/day x 0.10 = 2 mg/kg/day. Therefore, the adjusted RID is 2 mg/kg/day. 
This adjusted value is the dermal reference dose (RIDa,nn), Similarly, the dermal cancer 
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slope factor (CSFa,rm) is obtained by adjusting the oral CSF. For example: if the CSF 
based on administered dose was 1.6 (mg/kg/dayy1, and the absorption efficiency in the 
study that is the basis of the CSF is 20 percent, then: 1.6 (mg/kg/day)"1/0.20 = 8 
(mg/kg/day)"1

. This adjusted value is the CSFaerm-

The oral absorption efficiencies used to derive dermal dose response values for specific 
compounds were obtained from USEPA guidance (USEPA, 1998). If the absorption 
efficiency for a compound was not listed, then a dermal dose-response value was not 
calculated. If there was more than one value listed for an individual compound, the value 
for oral absorption from the diet was chosen; if there was not a value listed for absorption 
from the diet, then the most conservative published value was used. Dermal dose
response values are presented in Table 9-43. 

Source ofDose-Response Values 
The primary source for dose-response values is the USEP A Integrated Risk Information 
System (IRJS) (USEPA, 1998). Ifno information is found in IRJS, the USEPA Health 
Effects Assessment Summary Tables (HEAST) (USEP A, 1997 c) are used. If appropriate 
dose-response values are not available from either of these two sources, other USEP A 
sources are consulted ( e.g., the USEP A National Center for Environmental Assessment). 

No USEP A-approved toxicity values are available for TPHC, EPH, or VPH. However, 
the "Characterizing Risks posed by Petroleum Contaminated Sites: Implementation of 
MADEP VPH/EPH Approach" (MADEP, 1997) recommends the application of 
Reference Doses for indicator compounds to various fractions of petroleum products 
analyzed for by the EPH and VPH methods as a means of assessing risks associated with 
media that contain petroleum. These Rills were used to estimate the risks associated 
with each EPH/VPH fraction. 

Because no chemical speciation analyses were performed for chromium in environmental 
media at AOC 57, chromium was evaluated using dose-response values for hexavalent 
chromium. This provides a conservative assessment of potential toxicity and risks 
because hexavalent chromium is considered to be the more toxic ( and potentially 
carcinogenic) form of inorganic chromium. 

USEP A has published cancer slope factors for PCBs that are based on a tiered approach 
that considers 1isks and persistence by various exposure pathways (USEPA, 1999). The 
three tiers identified by USEP A are: high risk and persistence, low risk and persistence, 
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and lowest risk and persistence. Within each of these tiers, upper bound and central
estimate slope factors have been published. The slope factors are to be used for oral, 
dermal, and inhalation exposures. The high risk/high persistence slope factors are used 
for soil and sediment because exposures to these media are evaluated for ingestion, 
particulate inhalation ( soil only), and dermal contact with the application of an absorption 
factor. These slope factors are also chosen for groundwater and surface water because 
PCBs detected in these media are unlikely to be dissolved in the water, but are more 
likely to be relatively insoluble and adsorbed to suspended solids or particulates in the 
water sample. The upper bound slope factors are chosen in order to provide an evaluation 
that is unlikely to underestimate risks for potential exposures to PCBs. 

9.1.4 Risk Characterization 

In this final step of the risk assessment process, the exposure and toxicity information are 
integrated to develop both quantitative and qualitative evaluations of risk. To 
quantitatively assess risks associated with CPCs in an environmental medium, the 
average daily intakes calculated in the Exposure Assessment are combined with the dose
response criteria presented in the Toxicity Assessment. The methodology used to 
quantitatively assess risks is described below. 

9.1.4.1 Risk Characterization Methods. The potential risks to individuals from 
exposure to carcinogenic and noncarcinogenic CPCs is evaluated in accordance with 
USEPA (1989) guidance. 

Cancer Risks 

For exposures to a chemical associated with carcinogenic effects, an individual upper 
bound excess lifetime cancer risk (ELCR) is calculated by multiplying the estimated daily 
CPC intake by the relevant CSF: 

ELCR = Intake (mg/kg/day) x CSF (mg/kg/dayr1 

The resulting risk estimate is an upper-bound estimate of the probability of developing 
cancer as a result of exposure to the potential carcinogen over a 70-year lifetime under the 
specified exposure conditions. A risk level of lxl o·6, for example, represents an upper 
bound probability of one in one million that an individual will develop cancer. The upper 
bound cancer risk estimates provide estimates of the upper limits of risk, and the risk 
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estimates produced are likely to be greater than the 99th percentile of risks faced by actual 
receptors (USEPA 1989a). This incremental lifetime risk is over and above what is 
considered an individual's background chances of developing cancer. In the U.S., 
approximately one in three people develop cancer during their lifetime (American Cancer 
Society, 1997). To assess the upper bound individual ELCRs associated with 
simultaneous exposure to all carcinogenic chemicals of concern, the risks derived from 
the individual chemicals are summed within each exposure pathway. This approach is 
consistent with the USEP A's guidelines for evaluating the toxic effects of chemical 
mixtures (USEPA 1989b). In addition, to evaluate total cancer risk to a receptor 
population, cancer risks are summed for each medium to which a receptor may be 
exposed. 

The relative significance of carcinogenic risk estimates is evaluated by comparison to a 
range of 1 o·6 to 10-4 established in the National Contingency Plan (USEPA, 1990). 
USEP A's guidelines state that when the total incremental carcinogenic risk for an 
individual resulting from exposure at a hazardous waste site is within the range of 1 o·6 to 
10-4, the decision about whether a response action is required is based on site-specific 
factors. 

Non-Cancer Risks 

Unlike carcinogenic effects, noncarcinogenic effects are not expressed as incidence 
probabilities. Rather, potential noncarcinogenic effects are evaluated by means of 
calculating hazard quotients (HQs) and hazard indexes {Hls). To assess effects associated 
with noncarcinogenic exposures, the ratio of the daily intake to the RID is calculated by 
dividing the intake for each noncarcinogenic CPC by the RID for that CPC to derive an 
HQ: 

HQ= Intake (mg/kg/day)/ RID (mg/kg/day) 

In general, HQs that are less than 1 indicate that the associated exposure is not likely to 
result in any adverse health effects, whereas HQs greater than 1 indicate a greater 
likelihood of adverse health effects. The effects from simultaneous exposures to all 
CFCs were calculated by summing the individual HQs within each exposure pathway. 
This sum, the screening HI, serves the same function for exposures to multiple CFCs as 
the HQ does for exposure to an individual compound. In addition, to evaluate total non
cancer risk to a receptor population, screening His are summed for each medium to which 

Harding Lawson Associates 

G:1Projects\USAECIPROJECTS\57RITEX1\fina1157finaltext.doc 
June 6, 2000 

9-28 

45001 



SECTION9 

a receptor may be exposed. 

Screening His for both RME and CT exposures are compared to a target level of 1 
established by USEP A. His greater than 1 indicate the potential for the occurrence of 
adverse health effects. However, a conclusion should not be categorically drawn that all 
screening His greater than 1 are unacceptable. If the individual CPCs effect different 
target organs or work through different toxicological mechanisms of action, then an HI of 
greater than 1 does not indicate that threshold effect levels have been reached. In cases 
where a screening HI is greater than 1, the CPCs are segregated by target organ/critical 
effect (e.g., liver, skin, etc.) and the HQs for each group of CPCs may be summed to 
determine if the target organ-specific HI is greater than 1 (USEPA, 1989a). 

Consistent with USEPA guidance (USEPA, 1989), a determination of whether the risks 
for exposures to COCs in site media are additive was performed by segregating the HI 
according to the target organs or organ systems that each COC effects. A determination 
of whether risks for multiple CO Cs are additive was made by examining the target organs 
that each COC potentially exerts adverse effects on. The risks for COCs that affect the 
same target organ(s) are considered to be additive. For receptor scenarios in which the 
screening HI values exceeded the USEP A threshold HI of 1, the target organ-specific His 
were used to evaluate the potential for the occurrence of adverse health effects. The HI 
segregation is documented in Appendix N-6. 

9.1.4.2 Risk Characterization Results. The risk calculations are presented in 
Appendix N-5. The risk estimates are summarized in Table 9-44, and are discussed 
below. Target organ-specific His are presented in Appendix N-6. 

Area 2 - Industrial Area 

Current Land Use 
Risks associated with the current site use were evaluated for a maintenance worker 
potentially exposed to surface soil via incidental soil ingestion, dermal contact, and 
particulate inhalation. The RME cancer risk for the maintenance worker is 2x 1 o·6

, which 
is within the USEPA cancer risk range of lxl0.6 to lxl0-4. The cancer risk is attributable 
to arsenic. The RME non-cancer risk is a screening HI of 0.04, which is below the 
USEPA threshold HI of I. The CT cancer and non-cancer risks are 2x10·7 and 0.01, 
respectively. 
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Possible Future Land Use 
Future land use was assumed to be commercial/industrial, based on the Devens Reuse 
Plan. Therefore, risks associated with future site use were evaluated for a commercial 
industrial worker potentially exposed to surface soil via incidental soil ingestion, dermal 
contact, and particulate inhalation, and groundwater via potable use (i.e,. ingestion). A 
construction worker potentially exposed to surface and subsurface soil via incidental 
ingestion, dermal contact, and particulate inhalation was also evaluated. 

There were no cancer risks associated with ingestion of groundwater because there were 
no carcinogenic CPCs detected in Area 2 industrial groundwater. The non-cancer RMB 
risk for commercial/industrial potable use of groundwater is a screening HI of 0.07, 
which is below the USBP A threshold HI of 1. The RMB cancer risk for 
commercial/industrial worker exposure to surface soil is 7x10-6 which is within the 
USBP A cancer risk range of 1x10-6 and 1x10-4 . The non-cancer RMB risk for surface soil 
is a screening HI of 0.1, which is below the USBP A threshold limit of 1. The total non
cancer RMB risk for exposure to surface soil and groundwater is a screening HI of 0.2, 
which is below the USBP A threshold of 1. The CT cancer and non-cancer combined 
risks for surface soil and groundwater for the commercial/industrial worker are lx 10-6 

and 0.1, respectively. 

For the construction worker, the total RMB cancer risks for surface soil (lxl0-6
) and 

subsurface soil (6x10-7
) are within the USBPA acceptable cancer risk range of lxl0-6 to 

lxl0-4. The cancer risk is attributable to arsenic. The total non-cancer RMB screening 
His for surface soil (0.5) and subsurface soil (0.2) are below the USBPA threshold of 1. 
The CT cancer risk is below the USBP A cancer risk range, and the CT non-cancer 
screening HI is below the threshold HI of 1. 

Unrestricted Future Land Use 
To aid in risk management decision-making and to evaluate the need for additional 
actions in the industrial (upland) portion of Area 2, unrestricted future land use was 
evaluated. Risks associated with unrestricted land use were evaluated for residential 
exposures to surface soil, subsurface soil, and groundwater. 

RMB adult resident and child resident cancer risks for surface soil and subsurface soil are 
within the USBP A cancer risk range. The total receptor RMB cancer risk for exposure to 
surface soil and subsurface soil is 4x10-5, which is within the USBPA risk range of lxl0-6 

to lxl0-4
. • Cancer risks are attributable to arsenic. Cancer risks associated with ingestion 
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of groundwater were not evaluated because there were no carcinogenic CPCs detected in 
Area 2 industrial groundwater. 

The total RME adult resident non-cancer screening HI for exposure to surface soil (0.1) 
and groundwater (0.2) is 0.3, which is below the threshold HI of 1 set forth by the 
USEPA. The RME child resident non-cancer screening HI for surface soil and subsurface 
soil is 2; the risk is primarily associated with surface soil, which has a screening HI of 2. 
However, as shown in Appendix N-6, Table 5, no target organ-specific HI values exceed 
1. The highest target organ HI values are for effects to the kidney (HI= 1) and to the skin 
(HI= 0.7) . . Based on this evaluation, non-cancer risks to the child resident do not exceed 
the USEP A threshold HI of 1. 

This evaluation indicates that risks associated with the current, foreseeable future, and 
future unrestricted land uses at AOC 57 :Area 2 - Industrial (up and) do not exceed 
USE:eAJiskJimits. 

Area 2 - Recreational Area 

Current/Future Land Use 
Risks associated with the current and future site use were evaluated for an older child 
(ages 6 through 16) potentially exposed to surface soil, surface water, and sediment via 
incidental ingestion and dermal contact. The RME cancer risk is 5x10-5, which is within 
the USEPA cancer risk range of lxl0-6 and lx104

. The RME non-cancer risk is a 
screening HI of 1, which does not exceed allowable USEP A HI threshold of 1. The CT 
cancer and non-cancer risks are 2x10-5 and a screening HI of 0.7, respectively. Cancer 
and non-cancer risks are primarily associated with arsenic and Aroclor-1260 in surface 
soil and sediment (Appendix N-6, Table 6). 

Possible Future Land Use 
Possible future land use may include construction of walkways in the wetland areas. 
Therefore, risks for the future land use are evaluated for a construction worker, as well as 
being represented by the risks for the current/future recreational child. 

The RME cancer risks for the construction worker are within the USEP A acceptable 
cancer risk range for both surface soil (3x10-6) and subsurface soil (3x10-6

); the total 
cancer risk for exposure to both media is 6x10-6

. The CT cancer risk for exposures to 
both surface soil and subsurface soil is 2x10·6. The cancer risks for this receptor are 
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primarily attributable to arsenic. 

The RME and CT non-cancer screening His for subsurface soil exceed a HI of one (HI of 
3), and the RME and CT screening His for surface soil are equal to 1. In addition, the 
EPC for lead (5,060 mg/kg) exceeds the USEPA residential screening value for lead of 
400 mg/kg. As shown in Appendix N-6, Table 7, Hls based on target organ effects are at 
or below 1 for all organs/systems except the immune system. The HI for effects to the 
immune system is a HI of 2, and is primarily attributable to Arocfor-1260 in subsurface 
soil (HQ=2). 

Unrestricted Future Land Use 
To aid in risk management decision-making and to evaluate the need for additional 
actions in the recreational (wetland) portion of Area 2 (e.g., placement of land-use 
restrictions on the site), unrestricted future land use was evaluated. Risks associated with 
unrestricted land use were evaluated for residential exposures to surface soil, subsurface 
soil, and groundwater. 

RME adult resident cancer risk for combined exposures to surface soil and subsurface 
soil is 4x 10-5 and the RME child resident cancer risk for combined exposures to surface 
soil and subsurface soil is lxl0-4

. The total resident cancer risk for exposure to soil is 
lxl0-4, which does not exceed the USEPA risk range of lxl0-6 to lxl0-4

. Cancer risks 
are contributed equally by arsenic and Aroclor-1260 in surface soil and subsurface soil 
(Appendix N-6, Tables 8 and 9). The RME cancer risk for ingestion of groundwater is 
lxl0-3

, which is above the USBPA cancer range of lxl0-6 to lxl0-4

. This risk is 
attributable to arsenic; cancer risks for other CPCs do not exceed lxl0-4 (Appendix N-6, 
Table 8). 

The RMB adult resident non-cancer risk for surface soil and subsurface soil ( combined) is 
a screening HI of 1. However, the child resident non-cancer risk for surface soil is a 
screening HI of 4, and the screening HI for subsurface soil is 19. In addition, the BPC for 
lead (5,060 mg/kg) exceeds the USBPA residential screening value for lead of 400 mg/kg. 
Target organ-specific His for the skin, GI tract, immune system, an kidney exceed one, 
indicating an increased risk of possible adverse health effects to these organs and organ 
systems. The CPCs associated with these non-cancer risks include arsenic, chromium, 
aroclor-1260, and Cll-C22 aromatic BPH (Appendix N-6, Table 9). The RMB adult 
resident non-cancer screening HI for groundwater (7) exceeds the USEP A threshold HI of 
1. The only target organ-specific HI that exceeds 1 is for the skin, and is attributable to 
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arsenic in groundwater (Appendix N-6, Table 8). 

This evaluation indicates that risks associated with current and possible future 
recreational uses of the Area 2 wetland are within USEP A acceptable limits. However, 
risks associated with possible future subsurface soil excavation in the Area 2 wetland are 
above a HI of 1, due to risks from Aroclor-1260. Risks associated with futur_e 
unrestricted use of the Area 2 wetland exceed the USEP A acceptable cancer risk range for 
groundwater, and non-cancer risks exceed HI of 1 for exposures to arseni_c, aroclor-
1260, chromium, and Cl 1-C22 aromatic EPH. In addition, the EPC for lead (5,060 
mg/kg) exceeds the USEP A residential screening value for lead of 400 mg/kg. 

Area 3 - Industrial Area 

Current Land Use 
Risks associated with the current site use were evaluated for a maintenance worker 
potentially exposed to surface soil via incidental soil ingestion, dermal contact, and 
particulate inhalation. The RME cancer risk for the maintenance worker is 4x10-6

, which 
is within the USEPA cancer risk range of lxl0-6 to lxl04

. The RME non-cancer risk is a 
HI of 0.03, which is below the USEPA threshold HI of 1. The CT cancer and non-cancer 
risks are 3x10-7 and 0.008, respectively. 

Possible Future Land Use 
Future land use was assumed to be commercial/industrial, based on the Devens Site 
Redevelopment Plan. Therefore, risks associated with future site use were evaluated for a 
commercial industrial worker potentially exposed to groundwater via potable use, and to 
surface soil via incidental soil ingestion, dermal contact, and particulate inhalation. Risks 
were also evaluated for a construction worker potentially exposed to surface and 
subsurface soil via incidental ingestion, dermal contact, and particulate inhalation. 

The RME cancer risk for the commercial/industrial worker is lxl0-5 for surface soil 
exposures, which is within the USEPA cancer risk range of lxl0-6 and lxl0-4

. The RME 
cancer risk for groundwater is 2x10-4, which exceeds the USEPA cancer risk range. 
Cancer risks for soil and ,groundwater are attributable to arsenic; other potentially 
carcinogenic CPCs are associated with cancer risks below lxl0-5 (Appendix N-6, Table 
11). The RME non-cancer screening HI is 0 .1 for surface soil and 2 for groundwater. 
Although the RME non-cancer screening HI for groundwater exceeds the USEP A 
threshold HI of 1, His based on target organ effects do not exceed a HI of 1 (Appendix N-
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6, Table 11). The CT cancer and non-cancer risks for combined exposure to surface soil 
and groundwater is Sxl0-5 and a screening HI of 2, respectively; the target organ-specific 
HI does not exceed 1. 

For the construction worker, the total RME cancer risks to surface soil (2x10·6

) and 
subsurface soil (6x10-7

) are within the USEPA cancer risk range of lxl0-6 to lxl0-4

. The 
total RME screening HI of I for combined exposure to surface soil (HI=0.8) and 
subsurface soil (HI=0.2) does not exceed the USEPA threshold of 1. The CT cancer risk 
for combined exposure to surface and subsurface soil is lxI0"6 and the screening HI is I. 

Unrestricted Future Land Use 
To aid in risk management decision-making and to evaluate the need for additional 
actions in the industrial (upland) portion of Area 3, unrestricted future land use was 
evaluated. Risks associated with unrestricted land use were evaluated for residential 
exposures to surface soil, subsurface soil, and groundwater. 

RME adult resident and child resident cancer risks for combined exposures to surface soil 
and subsurface soil are lx10·5 and Sx10·5, respectively, and the total resident cancer risk 
for exposure to soil is 6x10·5

, which is within the USEPA range of lxl0-6 to lxl0-4

. 

Arsenic is the principal contributor to cancer risk associated with soil. The resident 
cancer risk associated with ingestion of groundwater is 6xl 0-4, which exceeds the USEP A 
cancer risk range. The principal risk contributor is arsenic; other IJOtentially carcinogenic 
CPCs in groundwater are associated with cancer risks below 1x10·5. 

The RME adult resident and child resident non-cancer screening His for combined 
exposure to surface soil and subsurface soil are 0.1 and 1, respectively, which do not 
exceed the USEPA threshold HI of 1. The HI for ingestion of groundwater is 5; the HI 
for effects to the skin ( due to arsenic) is 3 (Appendix N-6, Table 13). 

This evaluation indicates that risks associated with current, possible future, and future 
unrestricted land use exposures to the Area 3 upland (industrial) soils are within the 
USEPA acceptable risk limits. Cancer and non-cancer risks associated with potable use 
of groundwater in the upland portion of Area 3 exceed the USEP A risk limits due to 
arsemc. 
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Area 3 - Recreational Area 

Current/Future Land Use 
Risks associated with the current and future site use were evaluated for an older child 
( ages 6 through 16) potentially exposed to surface soil, surface water, and sediment via 
incidental ingestion and dermal contact. The RMB cancer risk for exposure to all media 
is 2xlo-5, which is within the USBPA cancer risk range of lx!0-6 and lx!0-4

. The RMB 
non-cancer screening HI is 0. 7, which is below the USBP A threshold HI threshold of 1. 
Cancer risks are primarily contributed by arsenic in all media. Non-cancer risks are 
primarily contributed by arsenic in soil, Cl 1-C22 aromatic BPH in soil, and aroclor0 1260 
in sediment (Appendix N-6, Table 15). The CT cancer and non-cancer risks are 8x10-6 

and 0.3, respectively. 

The sediment BPC for lead (410 mg/kg) exceeds the USBPA residential screening value 
for lead of 400 mg/kg. However, exposures to sediment are not analogous to exposures 
to surface soil in a residential yard. Therefore, given the low lead concentration with 
respect to the screening value, and the lower exposure potential associated with sediment 
in the wetland, this lead concentration is not interpreted to pose a risk to the recreational 
child. 

Possible Future Land Use 
Possible future land use may include construction of walkways in the wetland areas. 
Therefore, risks for the future land use are evaluated for a construction worker, as well as 
being represented by the risks for the current/future recreational child. 

The RMB cancer risks for the construction worker are within the USBP A acceptable 
cancer risk range for both surface soil (lx!0-6

) and subsurface soil (lx!0-6
). The RMB 

non-cancer risks for combined exposures to surface soil (screening HI=0.6) and 
subsurface soil (screening HI=0.4) is below a the USBPA threshold HI of 1. The CT 
cancer and·non-cancer risks are approximately the same as the RMB cancer and non
cancer risks. 

Unrestricted Future Land Use 
To aid in risk management decision-making and to evaluate the need for additional 
actions in the recreational (wetland) portion of Area 3, unrestricted future land use was 
evaluated. Risks associated with unrestricted land use were evaluated for residential 
exposures to surface soil, subsurface soil, and groundwater. 
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RME adult resident and child resident cancer risks for combined exposures to surface soil 
and subsurface soil are 2x 10-5 and 6x 10-5, respectively, and the total resident cancer risk 
for exposure to soil is 8x10-5, which is within the USEPA range of lxl0-6 to lxl0-4

. 

Risks are primarily associated with arsenic. The RME cancer risk for ingestion of 
groundwater is lxl0-3, which is above the USEPA cancer range of lxl0-6 to lxl0-4. The 
principal 1isk contributor is arsenic; cancer risks calculated for other potentially 
carcinogenic CPCs are below lxl0-5

. 

• The RME adult resident non-cancer HI for combined exposure to surface soil and 
subsurface soil is 0.3. (0.2). The adult resident screening HI for groundwater is 8, which 
exceeds the USEP A threshold HI of 1. The target organ-specific HI for effects to the skin 
(due to arsenic) is 8; His for other CPCs and target organs are below 1 (Appendix N-6, 
Table 17). 

The RME child resident non-cancer screening HI for combined exposures to surface soil 
(HI=3) and subsurface soil (HI=0.7) is 4, which exceeds the USEPA threshold HI of 1. 
The target organ HI for effects to the kidney is 2 (due to Cll-C22 aromatic EPH in 
subsurface soil), indicating an increased potential for adverse health effects (Appendix N-
6, Table 18). 

This evaluation indicates that risks associated with current and possible future 
recreational uses of the Area 3 recreational reuse area (wetland) are within USEP A 
acceptable limits. Risks associated with possible future excavation in the Area 3 
recreational area are also within USEP A acceptable limits. Risks associated with future 
unrestricted use of the Area 3 recreational area (wetland) exceed the USEP A acceptable 
cancer risk range for groundwater ( due to arsenic) and exceed a target organ-specific HI 
of 1 for soils (due to Cl 1-C22 aromatic EPH) and groundwater (due to arsenic). 

9.1,5 Evaluation of Uncertainty 

The interpretation of risk estimates is subject to a number of uncertainties as a result of 
assumptions inherent in risk assessment. All quantitative estimates of risk are based on 
numerous assumptions, most intended to be protective of human health (i.e., 
conservative). As such, risk estimates are not truly probabilistic estimates of risk, but 
rather conditional estimates given a series of conservative assumptions about exposure 
and toxicity. 
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In general, sources of uncertainty are categorized into site-specific factors (e.g., variability 
in analytical data, modeling results, and exposure parameter assumptions) and general 
factors that affect most risk assessments equally, such as toxicity information. Toxicity 
information for many chemicals is very limited, leading to varying degrees of uncertainty 
associated with calculated toxicity values. Sources of uncertainty for calculating toxicity 
factors include extrapolation from short-term to long-term exposures, amount of data 
(e.g., number of studies) supporting the toxicity factors, consistency of different studies 
for the same chemical, and responses of various species to equivalent doses. The general 
uncertainties that affect most risk assessments, and the direction of their potential effects 
on the risk assessment results (e.g., to over- or under-estimate risks) for AOC 57 are 
summarized in Table 9-45. Site-specific uncertainties that have the greatest potential 
effect on the results of this risk assessment are discussed below. 

Background Conditions 

Arsenic was a substantial contributor to cancer risk in soil and groundwater, and non
cancer risk in groundwater. The presence of arsenic in environmental media at AOC 57 
is due to its natural occurrence; arsenic is a naturally occurring element in soil and 
groundwater throughout New England, and there is no evidence indicating that arsenic
containing materials were disposed of at AOC 57. The levels of arsenic in groundwater 
at AOC 57 are generally elevated with respect to local background conditions because the 
anoxic conditions in soils at AOC 57 ( created in· part by the biotic degradation of 
petroleum) may have liberated naturally-occurring arsenic from the soil, whereupon it has 
leached to the groundwater. 

The Devens background values for arsenic in groundwater and soil are 10.5 ug/L and 19 
mg/kg, respectively. These concentrations are associated with residential land use cancer 
risks of 2x10·4 in groundwater and 3x10·5 in soil, and residential land use non-cancer 
risks of an HQ of 1 in groundwater and 0.3 in soil. The Federal drinking water maximum 
contaminant limit (MCL) for arsenic is 50 ug/L, a concentration that is associated with a 
cancer risk of 9x 10·4 and HI of 5. Therefore, both the Devens groundwater background 
value and Federal MCL are associated with cancer risks that exceed the USEP A 
Superfund risk range. For comparison, the cancer risks associated with potential 
exposures to arsenic in groundwater at AOC 57 ranged from 7x10·4 (Area 3 industrial 
portion) to lx10·3 (Area 2 and Area 3 wetland portions), and the His ranged from 3 to 8. 
The cancer risks associated with potential exposures to arsenic in soil at AOC 57 were 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57R1TEXT\final\57finaltext.doc 
June 6, 2000 

9-37 

45001 



SECTION9 

generally approximately 5xl0-5
• The soil and groundwater risk values for AOC 57 

compare closely to the risks associated with the Devens background concentrations 
and/or the Federal MCL; this information should be considered when making risk 
management decisions about the site. 

Exposure Assessment 

The most substantial uncertainty affecting the results of this risk assessment is associated 
with the basis of the exposure point concentrations. Although a large number of samples 
have been collected in the various media at AOC 57, and the boundaries of the site
related contamination have been appropriately established, the segregation of the site by 
upland (industrial) and wetland (recreational) portions, and surface and subsurface soils, 
has resulted in many of the exposure points having fewer than 10 samples. Consequently, 
the EPCs for those exposure points are the maximum detected concentrations (USEP A 
indicates that the 95 percent UCL should not be used when there are fewer than 10 
samples in the data set). In other areas, the EPCs are strongly influenced by the 
concentrations in one or two samples. Although USEPA considers the maximum 
concentration to be the best estimate of the EPC when there are fewer than 10 samples, it 
is likely that risks based on the maximum concentration are overestimated. 

At the Area 2 recreational area, risks associated with exposures to subsurface soils were 
above an HI of 1 for the construction worker, and the HI for surface soil was equal to an 
HI of 1 for the construction worker and recreational child. The principal risk contributor 
in these media is Aroclor-1260. Aroclor-1260 was detected in 4 out of 12 subsurface 
soils, and 8 out of 11 surface soils. However, the concentrations associated with three of 
the samples (57E-95-15X, 16X, and 12X) were approximately one order of magnitude 
higher than concentrations in other samples. These three samples are located at the base 
of Area 2 soil removal excavation and together represent only a small portion of the site. 
PCB concentrations throughout the remainder of the site would not pose a non-cancer 
risk above an HI of 1 for the constrnction worker. 

Another substantial uncertainty associated with this risk assessment is associated with the 
assumed use of groundwater as a potable water source. As discussed previously, 
groundwater beneath AOC 57 is not considered a potable water resource by the State of 
Massachusetts. Given that there is an existing potable water distribution system at 
Devens, any future development at AOC 57 would likely use the municipal water at 
Devens as the potable water source. Therefore, evaluation of exposures to groundwater 
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as potable water represents a theoretical scenario that is most useful for evaluating the 
possible need for land use restrictions at the site. 

If AOC 57 groundwater was used as a source of industrial process water, workers would 
not be ingesting the water. Any contact that occurred with the water would be incidental, 
and most likely only involve dermal contact. Since arsenic, which is the primary risk
contributing CPC in groundwater, does not readily absorb through the skin from water, it 
is unlikely that workers would be at risk from using AOC 57 groundwater as process 
water. 

Toxicity Assessment 

In accordance with USEPA Region I risk assessment guidance, dose-response values 
were obtained from USEPA-approved sources, including IRIS, BEAST, and NCEA. 
CPCs for which dose-response values were not published in these sources and for which 
potentially complete exposure pathways exist include arsenic, aroclor-1260, and dieldrin 
(inhalation Rills), and benzo(k)flouranthene (oral RID). Although an RID is not 
published for lead, lead was evaluated using the Office of Solid Waste and Emergency 
Response (OSWER) residential soil screening value. In addition, NCEA publishes RfDs 
for iron and copper; however, those Rills are not based on risk of adverse health effects 
and, therefore, are not appropriate for use in this risk assessment. 

In accordance with risk characterization methodology published by the MADEP in 
"Guidance for Disposal Site Risk Characterization" (MADEP, 1995), inhalation Rills 
may be derived for arsenic (7E-07 mg/kg/day) and aroclor-1260 (2E-05 mg/kg/day), and 
an oral RID may be derived for benzo(b)flouranthene (0.03 mg/kg/day). However, 
incorporation of these dose-response values presented in this risk assessment does not 
change the conclusions of the risk assessment. If these dose response values were 
included in the risk characterization for the construction worker at Area 2 - recreational 
(wetland) subsurface soil (the exposure point and scenario with the highest inhalation 
non-cancer risks), the inhalation HQ for arsenic would be 0.006, and the inhalation HQ 
for aroclor-1260 would be 0.0001, which would not measurably add to the inhalation HI 
for this receptor of 0.02. If the oral RID for benzo(b )flouranthene was used to 
characterize risk to the child trespasser exposed to the Area 3 wetland surface water (the 
only medium where benzo(b)flouranthene was detected), the HQ would be 0.0007, which 
does not appreciably add to the surface water m of 0.1. 
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USEP A sources do not publish dose-response values for petroleum compounds. 
However, because the contaminants detected at AOC 57 are primarily attributable to 
releases of petroleum-containing wastes, risks for potential exposures to petroleum 
compounds were characterized using RfDs developed by the MADEP (MADEP, 1997). 
This represents a conservative approach to Superfund risk characterization, because 
through use of these dose-response values, petroleum hydrocarbons were identified as 
primary (but not the only) risk contributors in Area 2 and Area 3 wetland soils. The risk 
management decision-making for this site should consider that· risks for petroleum 
hydrocarbons are not based on USEP A-approved dose-response values. 

Arsenic was selected as a CPC detected in all media at AOC 57. Use of the CSF for 
arsenic to estimate ELCRs is thought to overestimate the true risk by perhaps an order of 
magnitude or more (USEPA, 1998). The oral CSF for inorganic arsenic is based on 
dose/response data for skin cancer incidence obtained by Tseng et al. (1968). Individuals 
in this study were exposed to high levels of inorganic arsenic in drinking water 
(170 µg/mL). Arsenic exposure was approximated based on estimates of water intake. 
Other exposure pathways contributing to total exposure, such as ingestion of fish, 
livestock, and plants, were not assessed, potentially resulting in an underestimate of 
arsenic exposure. The oral slope factor was calculated using a model that assumes the 
dose/response curve is linear at low doses. Recent evidence suggests that arsenic, at low 
doses, may be largely detoxified by methylation, producing a non-linear dose/response 
curve. In the study of Tseng et al. (1968), the overwhelming of the normal detoxification 
pathways, coupled with an underestimate of exposure, may have resulted in an 
overestimate of cancer risk. These uncertainties have caused the USEP A to report that, 
"the uncertainties associated with ingested inorganic arsenic are such that estimates could 
be modified downwards as much as an order of magnitude, relative to risk estimates 
associated with most other carcinogens" (USEP A, 1998). Hence, for all groundwater 
exposure points at AOC 57, risks would not exceed the USEPA acceptable cancer risk 
range if this modification factor was applied to the risk estimates. 

Risk Characterization 

Given the uncertainties discussed in this section, it appears that the risk estimates 
reported in this risk assessment overestimate risks rather than underestimate risks. The 
primary sources of uncertainty that lend to a general overestimation of risks include: 

• Influence of a small number of samples on the EPC; risks associated with 
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PCBs at the Area 2 wetland (recreational reuse) are elevated due to the 
PCB concentrations associated with three samples at the southern end of 
the former soil excavation. 

• Likelihood of groundwater use as drinking water 
• Conservativeness of the arsenic CSF; risks for exposures to arsenic in 

groundwater at the Devens background concentration or Federal MCL are 
similar to the risks associated with groundwater at AOC 57. 

9.1.6 Summary and Conclusions 

Possible health 1isks were evaluated for the current land uses, anticipated future land 
uses, and unrestricted future land uses at AOC 57. Although the site is presently not used 
for any specific purposes, and is not located near any properties with active land uses, 
exposures and risks for current site use were evaluated for a site maintenance worker 
(possible exposure to surface soil), and a trespasser ages 6 through 16 (possible exposure 
to surface soil, surface water, and sediment). The possible health risks associated with 
the anticipated future site use were evaluated assuming that the upland portion of the site 
will be redeveloped for commercial/industrial use, and included evaluation of a 
commercial industrial worker (possible exposure to surface soil and groundwater) and an 
excavation worker (possible exposure to surface soil and subsurface soil). Possible health 
risks for the future use of the wetland areas were evaluated assuming that the areas could 
be used for passive recreational/open space use. Therefore, the possible health risks 
associated with future use of the wetland area of the site were evaluated for a recreational 
child ages 6 through 16 (possible exposure to surface soil, surface water, and sediment), 
as well as a construction worker (possible exposure to surface soil and subsurface soil). 
In addition, to aid in risk management decision-making and to determine if additional 
response actions may be required at AOC 57, future unrestricted land use was evaluated 
by assuming that child and adult residents would live at the site (possible exposures to 
surface soil, subsurface soil, and groundwater). Since groundwater at and beneath AOC 
57 is not used as a source of drinking or industrial water, and is not considered a 
groundwater resource by the State of Massachusetts, evaluation of potable groundwater 
use represents a hypothetical worst-case evaluation of potential exposures and risks. 

Soil removal actions performed-by the Army at Area 2 in 1994 and Area 3 in 1999 have 
removed the major source areas of contamination at AOC 57. The risk assessment 
evaluated post-removal action conditions for surface soil and subsurface soil. Chemicals 
of potential concern identified in surface soil and subsurface soil primarily included 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57RITEXI\fina1\57finaltext.doc 
June 6, 2000 

9-41 

45001 



SECTION9 

arsenic, iron, manganese, Aroclor-1260, and petroleum compounds such as EPH and 
VPH hydrocarbon fractions. CPCs identified in groundwater, surface water, and 
sediment were similar to those identified in soil, but also included chlorinated VOCs, 
which were detected at low concentrations. Petroleum compounds and PCBs are 
interpreted to be directly associated with the release of oils and vehicle wastes to soils at 
the site. Inorganic constituents selected as CPCs are interpreted to be indirectly 
associated with the petroleum release via enhanced leaching of naturally-occurring 
inorganics from petroleum source area soils. 

Possible health risks were quantified for carcinogenic and non-carcinogenic effects, for 
both reasonable maximum and central tendency exposure assumptions. Tables 9-44 and 
Table 10-1 present a summary of the risk estimates. The following points summarize the 
results of the risk assessment: 

Current Land Use 
• Estimated cancer and non-cancer risks for maintenance worker and child trespasser 

exposures at industrial (upland) and recreational (wetland) portions of Area 2 and 
Area 3 do not exceed the USEP A Superfund cancer risk range or a hazard index of 1. 

Future Land Use 
• Estimated cancer and non-cancer risks for commercial worker exposures to soil at 

industrial (upland) portions of Area 2 and Area 3, and commercial worker potable 
consumption of groundwater at Area 2, do not exceed the USEP A Superfund cancer 
risk range or a hazard index of 1. 

• Estimated cancer risks for commercial worker potable consumption of groundwater at 
Area 3 exceed the USEP A Superfund cancer risk range. However, due to the fact that 
groundwater at AOC 57 is not considered a groundwater resource by the State of 
Massachusetts, and the availability of public water supply at Devens, it is unlikely 
that groundwater beneath AOC 57 will be used as a source of potable water in the 
future. 

• Estimated cancer and non-cancer risks for construction worker exposures to soil at 
industrial (upland) portions of Area 2 and Area 3, and the recreational (wetland) 
portion of Area 3 do not exceed the USEP A Superfund cancer risk range or a hazard 
index of 1. 

• The estimated non-cancer hazard index for potential effects to the immune system 
exceed a HI of 1 for construction worker exposures to Area 2 wetland soil. The risks 
are primarily attributable to Aroclor-1260 in subsurface soil. In addition, the EPC for 
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lead in Area 2 wetland soil exceeds the OSWER residential screening value for soil 
lead. 

Umestricted Future Land Use 
• Estimated cancer and non-cancer risks for child and adult resident exposures to soil 

and groundwater at the industrial (upland) portion of Area 2 do not exceed the 
USEP A Superfund cancer risk range or a hazard index of 1. 

• Estimated cancer and non-cancer risks for child and adult resident exposures to soil at 
the industrial (upland) portion of Area 3 do not exceed the USEP A Superfund cancer 
risk range or a hazard index of 1. 

• Estimated cancer risks for child and adult resident exposures to soil at the recreational 
(wetland) portions of Areas 2 and 3 do not exceed the USEP A Superfund cancer risk 
range. However, non-cancer risks to a child resident potentially exposed to soils at 
these areas exceed target organ-based hazard index values of 1. At the Area 2 
wetland soils, the principal risk contributors are arsenic, aroclor-1260, chromium, and 
Cl 1-C22 aromatic EPH. In addition, the EPC for lead in Area 2 wetland soil exceeds 
the OSWER residential screening value for soil lead. At the Area 3 wetland soils, the 
principal risk contributor is Cl l-C22 aromatic EPH. 

• With the exception of the industrial (upland) portion of Area 2, estimated cancer and 
non-cancer risks for potable consumption of the groundwater at AOC 57 exceed the 
USEP A Superfund cancer iisk range and a hazard index of 1. However, due to the 
fact that groundwater at AOC 57 is not considered a groundwater resource by the 
State of Massachusetts, and the availability of public water supply at Devens, it is 
unlikely that groundwater beneath AOC 57 will be used as a source of potable water 
in the future. 

9.2 BASELINE ECOLOGICAL RISK ASSESSMENT 

This Baseline Ecological Risk Assessment (BERA) evaluates actual and potential adverse 
effects to ecological receptors associated with exposure to contamination from AOC 57 at 
Devens, Massachusetts. The BERA for AOC 57 was completed in accordance with current 
guidance materials for BERAs at Superfund sites including the following: 

• Risk Assessment Guidance for Superfund, Environmental Evaluation 
Manual (USEPA, 1989a); 
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• Ecological Assessment of Hazardous Waste Sites, A Field and Laboratory 
Reference (USEPA, 1989b); 

• Ecological Assessment ofSuperfund Sites, An Overview (USEPA, 1991a); 

• Framework for Ecological Risk Assessment (USEPA, 1992a); 

• USEPA Region I, New England "Risk Updates" (issued since 1992); 

• Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments (USEPA, 1997c); 

• Tri-Service Procedural Guidelines for Ecological Risk Assessments, 
Volumes I and lI (W entsel et. al., 1996); and 

• USEP A Guidelines for Ecological Risk Assessment (USEP A, 1998). 

Recent risk assessment guidance including the USEP A "Eco Update" bulletins (issued since 
1991) and recent publications ( e.g., Maughan, 1993; Suter, 1993) were also consulted. 

Historical spill or disposal activities at AOC 57 have resulted in the release of various fuel
and oil-related chemicals into site media. This BERA utilizes surface soil, surface water, 
sediment, groundwater, biological tissue, and toxicity test data to evaluate potential risks to 
ecological receptors. 

Discussions of the general site history and layout are provided in Section 5.0, and are briefly 
summarized at the beginning of Section 9.0. A discussion of historical and current 
analytical data is provided in the contaminant assessment (Section 7.0). The AOC 57 
BERA includes a Site Characterization (Subsection 9.2.1), Problem Formulation 
(Subsection 9.2.2), Hazard Assessment and Selection of CPCs (Subsection 9.2.3), Exposure 
Assessment (Subsection 9.2.4), Ecological Effects Assessment (Subsection 9.2.5), Risk 
Characterization (Subsection 9.2.6), Uncertainty Analysis (Subsection 9.2.7), and Summary 
(Subsection 9 .2.8). 

9.2.1 Site Characterization 

AOC 57 is located between Barnum Road and Cold Spring Brook (a perennial stream) 
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along the eastern boundary of the Main Post at Devens ( see Figure 9-1 ). The area northwest 
of Barnum Road is primarily industrial, whereas the area southeast of Barnum Road varies 
from primarily forested to industrial areas bordered by forest. 

Upstream portions of Cold Spring Brook (i.e., southwest of AOC 57 Area 2) are 
characterized by the USFWS as palustJ.ine forested wetlands with a combination of broad
leaved deciduous and needle-leaved evergreen trees dominating the forest composition 
(USFWS, 1977). Northeast and downstream of AOC 57 Area 2 the brook transitions into a 
scrub/shrub swamp with emergent marsh characteristics (USFWS, 1977). Southeast of 
Cold Spring Brook, land is primarily used for agricultural purposes. The brook is a warm
water, lentic (i.e., slow-moving) stream with few channelized lotic (i.e., fast-moving) areas. 

AOC 57 is divided into three primary areas of contamination: Area I, Area 2, and Area 3 
(Figures 9-1 and 5-2). Area 1 consists of a storm water outfall and eroded drainage ditch. 
This area does not provide adequate habitat for ecological receptors and, therefore, is not 
evaluated in the AOC 57 BERA. Area 2 extends along the southwestern edge of a fenced 
army vehicle storage yard, down a forested slope, and onto a man-made berm that extends 
into a floodplain swamp. Area 2 spans a lateral distance of approximately 680 feet, and 
differs 25 feet in elevation; for the purposes of the BERA, the upland and floodplain 
portions of Area 2 will be evaluated separately because of the different habitats available to 
ecological receptors. An erosion mat (approximately 9,400 feet2 in size) covers an area of 
the steep slope where contaminated soils were removed in 1994. 

Area 3, located approximately 650 feet northeast of Area 2, is situated between the 
southeastern edge of the former vehicle storage yard and the Cold Spring Brook floodplain. 
The slope down into the floodplain from Area 3 is gradual as this portion of Cold Spring 
Brook broadens out into an unchannelized scrub-shrub swamp. The distance from Area 3 
to open water contiguous with Cold Spring Brook is approximately 600 feet. 

In October of 1995, HLA ecologists visited AOC 57 to characterize the wetland habitats 
that exist at the site and to determine appropriate receptors in support of the BERA. HLA 
ecologists used a modified line transect method (Environmental Laboratories, 1987) to 
identify characteristic habitats, flora, and fauna at the site. The transects, which are shown 
in Figure 9-1, are approximately 160,240, and 400 feet long from upstream (where the Cold 
Spring Brook channel is narrow) to downstream (where the channel broadens before the 
junction with Bower's Brook). Based on a review of aerial photographs and site map, the 
area of wetland habitat present at Area 2 and Area 3 were estimated to be approximately 2 
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and 3 acres, respectively. The following paragraphs summarize the results of the 
qualitative survey. More information regarding the ecological survey is provided in 
AppendixP. 

9.2.1.1 Vegetative Cover. The wetland vegetative cover types at AOC 57 are fairly well 
defined by topographic changes, as seen by the four zones of similar habitats encountered 
during the habitat characterization. 

Upstream of AOC 57 Area 2 and at the AOC 57 Area 2 berm, the topographic changes are 
distinct and the Cold Spring Brook channel is fairly well defined. The habitats identified in 
this area include: floodplain forest and berm (adjacent to AOC 57), emergent marsh, 
scrub/shrub marsh, and upland forest (on the opposite bank from AOC 57). 

The floodplain forest and berm habitats are located on the northwestern side of the Cold 
Spring Brook channel, and range from O to 2 feet above water. The canopy of the 
floodplain forest is dominated by white pine inter-mixed with oaks (Quercus sp.) and 
maples (Acer sp.). Various shrubs, including arrow-wood (Viburnum recognitum), 
highbush blueberry (Vaccinium corymbosum), sheep laurel (Kalmia angustifolium), red
osier dogwood (Cornus stolonifera), and winterberry (flex verticillata) were also observed 
in the floodplain forest. Herbaceous species observed along the edge of the stream include 
tussock sedge (Carex stricta) and various fems (Dryopteris and Osmunda spp.). The berm 
is primarily vegetated with speckled alder (Alnus rugosa) and other shrubs also found in the 
floodplain forest; additional species include fetterbush {Leucothoe racemosa ), silverberry 
(Elaeagnus commutata), and swamp rose (Rosa palustris). 

The emergent marsh habitat, located on the southeastern side of the stream channel and in a 
hollowed area just upstream of the berm on the northwestern side, is dominated by broad
leaved cattails (Typha latifolia). The mound and pool microtopography of the emergent 
marsh suggest that the water table is at or near the surface throughout the year. Scattered 
saplings and shrubs observed in this habitat include speckled alder, common alder 
(Sambucus canadensis), swamp rose, arrow-wood, sweet gale (Myrica gale), winterberry, 
red-osier dogwood, and swamp birch (Betula pumila). Herbaceous species also noted in the 
emergent marsh include tussock sedge, meadow rue (Thalictrum polygamum), marsh 
bedstraw (Galium palustre), aster, purple-leaved willow herb (Epilobium coloratum), joe
pye weed (Eupatorium dubium), umbrella sedge (Cyperus sp.), arrow-leaved tearthumb 
(Polygonum sagittatum), jewelweed (Impatiens capensis), cinnamon fem (Osmunda 
cinnamomea), sphagnum moss (Sphagnum palustre), and sensitive fem (Onoclea 
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sensibilis). 

Just upgradient of the emergent marsh on the southeastern edge of Cold Spring Brook is a 
scrub/shrub marsh dominated with a fairly open canopy of red maple and white pine. 
Mound and pool topography, and a few snags and windthrows were observed in this habitat 
suggesting seasonal or year-round saturation. Shrubs found in the scrub/shrub marsh 
include arrow-wood, highbush blueberry, sweet gale, winterberry, sheep laurel, speckled 
alder, red choke cherry (Prunus virginiana), maleberry (Lyonia ligustrina), and paper birch 
(Betula papyrifera). Herbaceous species observed in this habitat include tussock sedge, 
interrupted fem (Osmunda claytoniana), water-smartweed (Polygonum sp.), turtle head 
(Chelone glabra), aster (Aster novi-belgii), New York aster (Aster novi-belhii), cinnamon 
fem, bedstraw (Galium asprellum), and sphagnum. 

The last habitat observed on the southeastern side of Cold Spring Brook is an upland forest 
co-dominated by mature white pine, white oak (Quercus alba), and red oak (Q. rubra). 
Few beech (Fagus grandifolia) and several oak and pine saplings were also observed, and 
the open shrub canopy consisted of highbush blueberry, arrow-wood, and lowbush 
blueberry (Vaccinium angustifolium). Herbaceous species found amongst a mat of pine 
needles and semi-decomposed oak leaves include gold thread (Coptis groenlandica), 
partridge berry (Mitchella repens), interrupted fem, cinnamon fem, and lady fem (Athyrium 
filix-femina). This habitat extends up a steep slope and does not support any wetland 
characteristics. 

Downstream of the AOC 57 (Area 2) berm, the elevational changes are more gradual and 
the Cold Spring Brook channel is dendritic in nature. The habitats identified downstream of 
the AOC 57 berm include (from northwest to southeast): Forested wetland (dominated by 
white pine [Pinus strobus]), scrub/shrub swamp, forested wetland (with sparse red maple 
[Acer rubrum]), and upland forest. 

The white pine-dominated forested wetland to the northwest of Cold Spring Brook has a 
canopy cover of approximately 50 percent, and contains other species such as red maple, 
bigtooth aspen (Populus grandidentata ), and oak. The shrub layer contains nannyberry 
(Viburnum lentago), choke cherry, arrow-wood, white oak, highbush blueberry, red-osier 
dogwood, and sheep laurel. The herbaceous layer in this habitat is co-dominated by tussock 
sedge, clubmoss (Lycopodium sp.), and gold thread. 

Just downstream of the berm, the scrub/shrub swamp broadens and the channel of Cold 
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. Spring Brook becomes somewhat indistinguishable. Many of the same species observed in 
the upstream scrub/shrub swamp were also found in this habitat; additional shrubs observed 
in the downstream swamp include swamp rose, nannyberry, alder, and red-osier dogwood. 
The herbaceous layer in the downstream swamp is co-dominated by reed canary grass 
(Phalaris arundinacea) and tussock sedge; additional species observed include arrowhead 
(Sagitaria latifolia ), yellow pond lily (Nuphar variegatum ), pickerelweed (Peltandra 
virginica), duckweed (Lemna minor), and bur-reed (Sparganium sp.). 

The forested wetland to the southeast of Cold Spring Brook has a sparse canopy cover of 
red maple saplings. The shrub layer is dominated by winterberry, but also contains 
maleberry, paper birch, highbush blueberry, and speckled alder. The herbaceous layer 
contains tussock sedge, interrupted fem, water-smartweed, turtle head, aster, and sphagnum. 
The ground surface displays some mound and pool microtopography, indicating seasonally 
flooded and saturated conditions. 

The upland forest habitat on the southeastern side of Cold Spring Brook is an extension of 
the same habitat observed near to and upstream of the berm. Additional shrub and 
herbaceous species observed in the downstream portion of this habitat include sheep laurel, 
witch hazel (Hamamelis virginiana), nannyberry, choke cherry, clubmoss (Lycopodium 
carolinianum), and fems (Thelipteris sp.). 

The habitat in the upland portions of AOC 57 can best be described as disturbed uplands. 
This relatively flat portion of the site contains sandy, well-drained soils that have been 
disturbed by army activities and off-road vehicle use. The vegetation is comprised 
primarily of graminoids (i.e., grasses and sedges). Few trees and shrubs exist in the flatter 
upland portions of AOC 57; however, the portion of the site that slopes steeply down to 
Cold Spring Brook is forested, and eventually grades into the floodplain forest, berm, and 
forested wetland habitats. 

9.2.1.2 Wildlife Habitat Characterization. The vaiious wetland cover types in the 
vicinity of lower Cold Spring Brook are expected to provide diverse wildlife habitat. 
Mannnals typically occurring in floodplain wetland systems in New England include mink 
(Mustela vison), river otter (Lutra canadensis), raccoon (Procyon lotor), and muskrat 
( Ondatra zibethicus). Birds common to floodplain marshes and forests include dabbling 
ducks (e.g., wood duck [Aix sponsa] and ma!lai·d [Anas platyrhynchos]), swamp sparrow 
(Melospiza georgiana), great blue heron (Ardea herodias), Virginia rail (Rallus limicola), 
and red-winged blackbird (Agelaius phoeniceus). Green frogs (Rana clamitans) have been 
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observed in the lower Cold Spring Brook watershed, and it is likely that the eastern painted 
turtle (Chrysemys picta) may find habitat in this area. The brook also provides suitable 
habitat for a wide variety of benthic and winged invertebrates; two odonates were observed 
during the ecological survey. The deeper portions of the brook may provide habitat for fish 
species such as golden shiner (Notemigonus crysoleucas ), pumpkinseed (Lepo mis 
gibbossus), and chain pickerel (Esox niger). 

9.2.1.3 Rare, Threatened, and Endangered Species. The presence or absence ofrare and 
endangered flora and fauna at the site is reviewed in this subsection. Under contract to the 
USACE, HLA developed a database of all flora and fauna known to seasonally or 
permanently occur at Devens (ABB-ES, 1993). Particular emphasis has been paid to rare 
and endangered biota. The Devens Biological and Endangered Species Baseline Study 
(BESBS) contains information from the Massachusetts Natural Heritage Program (MNHP, 
1997), and the USFWS regarding all rare and endangered species known to occur at 
Devens. Additional information was also requested for more recently documented 
occurrences. 

The BESBS has been checked for known occurrences of rare and endangered biota in the 
vicinity of AOC 57 and Cold Spring Brook. According to the BESBS (ABB-ES, 1993), no 
state or federally listed rare and endangered species occur at AOC 57 or in Cold Spring 
Brook. However, AOC 57 may provide suitable habitat for species that are listed by the 
state as species of special concern or are on the state watch list, including the wood turtle 
( Clemmys insculpta ), water shrew (Sorex palustris ), Cooper's hawk (Accipiter cooperii), 
Mystic valley amphipod (Crangonyx aberrans), northern leopard frog (Rana pipiens), great 
blue heron (Ardea herodias), snowy egret (Egretta thula), northern saw-whet owl (Aegolius 
acadicus), olive-sided flycatcher (Contopus borealis), and marsh wren (Cistothorus 
palustris ). 

According to the MNHP , several species have been documented as occurring within 1 mile 
of AOC 57. The actual occurrence of these species at the site is unknown. The following 
species listed by the MNHP may be found in the wooded portions of AOC 57, or in Cold 
Spring Brook and its floodplain: Blanding's turtle (Emydoidea blandingii) (threatened), 
eastern box turtle (Terrapene carolina) (special concern), wood turtle (special concern), and 
ovate spike-sedge (Eleocharis obtusa var. ovata) (endangered). The following species 
listed by the MNHP may be found in the upland sandy soils or disturbed portions of 
AOC 57: Houghton's flatsedge (Cyperus houghtonii) (endangered), New England blazing 
star (Liatris scariosa var. novae-angliae) (special concern), and wild senna (Senna 
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hebecarpa) ( endangered). The upland sandpiper (Bartramia longicauda), listed by the 
MNHP as endangered, is not likely to be found in the vicinity of AOC 57 as this species 
requires large, open grassy areas for nesting and foraging, and is generally restricted in 
Massachusetts to flightline areas (MNHP, 1997). 

9.2.2 Problem Formulation 

Problem formulation is the initial step of the BERA process whereby receptors, exposure 
pathways, and the assessment and measurement endpoints are selected for evaluation. 

9.2.2.1 Identification of Receptors. Mammals, birds, reptiles, adult amphibians, 
terrestrial plants, and terrestrial invertebrates are expected to be found in the terrestrial 
habitats of AOC 57, including the upland portion of Area 2 and Area 3. Semi-aquatic 
wildlife (including wading birds, dabbling ducks, and various mammals) and aquatic 
receptors (including small fish, aquatic plants, benthic and pelagic macroinvertebrates, and 
juvenile amphibians) are expected to irihabit the scrub-shrub swamp and emergent marshes 
in Cold Spring Brook. 

9.2.2.2 Identification of Exposure Pathways. Exposure pathways are identified for four 
groups of ecological receptors (wildlife, terrestrial plants, terrestrial invertebrates, and 
aquatic receptors). The exposure pathway includes a source of contamination, potentially 
contaminated media, and an exposure route. The exposure pathways frorri the AOC 57 
contaminant source to ecological receptors are depicted in the contaminant pathway model 
in Figure 9-3. Dots in the model show all potential exposure pathways; those pathways that 
are quantitatively evaluated in the AOC 57 BERA are indicated by shading. This limitation 
is necessary to focus the BERA on the pathways for which: (1) contaminant exposures are 
the highest and most likely to occur, and (2) there are adequate data pertaining to the recep
tors, contaminant exposures, and toxicity for completion of risk analyses. Exposure 
pathways evaluated include portions of food chains ( e.g., surface soil ➔ primary consumer 
➔ secondary consumer➔ tertiary consumer), as well as other direct and indirect exposures. 

Wildlife. The wildlife exposure routes that are believed to contribute the highest potential 
contaminant exposures include incidental ingestion of site media, and ingestion of food 
items that have bioaccumulated and bioconcentrated contaminants from site media. 
Limited site-specific crayfish and fish tissue data were collected from Cold Spring Brook, 
and were used to evaluate exposures to wildlife that may forage in the brook. In addition, a 
bioaccumulation study was conducted by exposing an oligochaete (Lumbriculus variegatus) 
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to Cold Spring Brook sediment; due to uncertainties associated with the results, they were 
only used qualitatively to evaluate wildlife exposures to pesticides and PCBs that may have 
bioaccumulated in invertebrate tissue. 

Dermal exposures to wildlife are not evaluated in the AOC 57 BERA because there are few 
data relating dermal exposures to toxic responses in wildlife. Dermal exposure to 
contaminants in surface soil may be an ecologically significant exposure pathway for adult 
amphibians and for young, hairless mammals in subterranean dens ( e.g., juvenile muskrats); 
however, in general, an assumption is made that fur, feathers, or chitinous exoskeleton limit 
the transfer of contamination across the dermis. Furthermore, dermal exposures for 
amphibians are likely to be greatest during developmental aquatic life stages (i.e., free
swimming). Dermal exposures for juvenile amphibians in surface water are evaluated in 
the AOC 57 ERA. 

Inhalation of VOCs is also not evaluated because this does not represent a complete 
exposure pathway for ecological receptors. The sandy soils at AOC 57 are less likely to 
retain VOCs from historic spills because VOCs either leached or were rapidly volatilized. 
Disposal activities occurred long ago, and VOC concentrations in surface soil are low 
enough (i.e., < 0.030 µgig) that toxic effects are unlikely to occur. In addition, toxicity data 
relating adverse effects in wildlife with inhalation exposures are limited. 

Potential food chain exposures for reptiles and adult amphibians exist at AOC 57, but are 
not evaluated due to a lack of data relating contaminant exposures to adverse responses for 
these taxa. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates may be 
exposed to contamination in surface soil by direct contact, root uptake (plants), or ingestion 
(invertebrates) of soil. 

Aquatic Receptors. Exposure pathways for aquatic receptors ( e.g., small fish, aquatic 
plants, benthic and pelagic macroinvertebrates, and juvenile amphibians) at AOC 57 include 
direct contact with and ingestion of surface water and sediment in Cold Spring Brook. 
Aquatic receptors may be indirectly exposed to contaminants in groundwater as it 
discharges to the surface; consequently, potential risks to aquatic receptors were 
qualitatively evaluated by comparing groundwater concentrations with surface water 
concentrations. · 
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9.2.2.3 Identification of Endpoints. The assessment and measurement endpoints selected 
for the AOC 57 BERA are listed in Tabie 9-46. Assessment endpoints represent the 
ecological component to be protected, whereas the measurement endpoints approximate or 
provide a measure of the achievement of the assessment endpoint. The assessment endpoint 
selected for the AOC 57 BERA is the survival and propagation of receptor populations at 
AOC 57. To ensure that the AOC 57 ERA is sufficiently conservative, the lowest dose for 
lethal (i.e., mortality) or sublethal (i.e., growth, development, or reproduction) effects were 
used in the ERA as the measurement endpoint. The specific objectives of the AOC 57 
BERA are to determine whether the chemical concentrations detected in surface soil, 
surface water, and sediment are likely to result in population decline of ecological species. 

Measurements of actual toxicity and adverse effects to survival and growth were completed 
for two benthic invertebrates exposed to sediment, the midge ( Chironomus tentans) and 
amphipod (Hyalella azteca ), to decrease uncertainties and to measure the combined effects 
associated with exposure to the actual mixture of contamination present in sediment. Site
specific toxicological data are not available for surface soil or surface water; therefore, the 
measurement endpoints used to gauge the likelihood of population-level effects are 
toxicological benchmark values based on laboratory-measured survival, growth, and 
reproductive effects. 

9.2.3 Hazard Assessment and Selection of CPCs 

The Hazard Assessment includes a review of analytical data and selection of CPCs. CPCs 
are the analytes detected in environmental media that are considered in the AOC 57 BERA 
and could present a potential risk for ecological receptors. The process for selecting CPCs 
is depicted in Figure 9-4. 

Historical surface soil, surface water, sediment, and groundwater data (i.e., data collected 
before 1995) were not included in the AOC 57 BERA as they do not represent current 
conditions at the site. Only more current analytical data (i.e., those data collected since 
1995) were utilized in the AOC 57 BERA. All of the analytical data are provided in 
Section 7.0 of the Rl, and in Appendix M. All samples collected in 1995, 1996, and 1998 
were analyzed for PAL Metals ( only a subset in 1998), pesticides, PCBs, PAL SVOCs, PAL 
VOCs, and TPHC (except groundwater). In addition, several soil, sediment, and surface 
water samples in 1998 were analyzed for EPH/VPH parameters. Wet chemistry data and 
general chemistry data are available for surface water, groundwater, and sediment from 
1995, 1996, and 1998. Samples collected in 1999 at Area 3 were analyzed primarily for 
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pesticides, PCBs, TPHC, EPH/VPH, and EPH/VPH target analytes. 

Analytical data for AOC 57 were evaluated to determine their validity for use in the BERA. 
The data review process was conducted according to the methodologies described in 
Subsection 3.2.6. 

The following data sets are evaluated in the AOC 57 BERA: 

• Area 2 upland surface soil; 
• Area 2 floodplain surface soil; 
• Area 3 surface soil; 
• Area 2 surface water ( collected in Cold Spring Brook and the emergent 

marshes adjacent to Area 2); 
• Area 2 sediment (collocated with Area 2 surface water); 
• Area 3 surface water ( collected from seeps in the Cold Spring Brook 

floodplain downgradient of Area 3); 
• Area 3 sediment (collocated with Area 2 surface water); 
• Area 2 groundwater, and 
• Area 3 groundwater. 

It should be noted that the surface water and sediment at Area 2 are hydrologically 
connected with Cold Spring Brook at the surface and via groundwater, whereas the surface 
water and sediment at Area 3 are only hydrologically connected with Cold Spring Brook via 
groundwater. 

To select CPCs, data were screened against background data (surface soil and groundwater) 
or upgradient reference data (surface water and sediment) to eliminate analytes from 
evaluation in the AOC 57 BERA. The background surface soil and groundwater data sets 
consist of chemical data gathered from locations designed to establish background 
concentrations of inorganic analytes for Group IA sites. The values approximately 
represent the 68th percentile upper bound limits (the mean values plus one standard 
deviation) of these chemicals (ABB-ES, 1993b). No background surface water or sediment 
data are available for Devens; therefore, upgradient surface water and ,sediment data 
(consisting of data collected in 1995 at sampling stations 57D-95-03X and 57D-95-0SX) 
were used to screen CPCs instead. Sample location 57D-95-0SX was collected as an 
upstream reference sample for the toxicity test evaluation, and sample 57D-95-03X was 
determined to be outside of the area of impact from AOC 57. Analytes were eliminated 
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from the BERA if the maximum detected concentration was less than the background or 
upgradient screening value. 

Because Cold Spring Brook receives effluent from various contaminant sources upstream of 
AOC 57, and since there were only two upgradient sample locations collected in 1995, a 
second "criterion" was used to select CPCs for sediment. A Master's Thesis from 
Northeastern University entitled "Heavy Metals in the Sediments of Massachusetts Lakes 
and Ponds" (Rojko, 1990) provided useful information regarding concentrations of 
inorganics in sediments in 100 regional lakes and ponds. Data in this study include 
summaries of sediment chemistry collected by MADEP for baseline and long-term surveys 
of ponds and lakes, as well as data collected for the MADEP Clean Lakes Programs. Rojko 
calculated "normal" concentrations of inorganics by averaging inorganic concentrations 
detected in ponds that do not have a history of anthropogenic inputs. Analytes that fall 
within the normal range of sediment concentrations (i.e., below the range of "elevated" 
sediment concentrations listed in the CPC selection tables) were excluded from the BERA. 
Although Cold Spring Brook does not qualify as a lake or pond, the portion of the brook in 
the vicinity of AOC 57 (i.e., the scrub/shrub swamp and emergent marsh) is similar to a 
lake or pond in that it is a depositional environment. 

The essential nutrients (e.g., calcium, magnesium, potassium, and sodium) were excluded 
as CPCs for all media, and iron was excluded as a wildlife CPC for food-chain exposures of 
surface soils and sediment. Evidence suggests that there is little potential for toxic effects 
resulting from over-exposure to these essential nutrients. The highly controlled 
physiological regulatory mechanisms of these inorganics suggest that there is little, if any, 
potential for bioaccumulation, and available toxicity data demonstrate that high dietary 
intakes of these nutrients are well-tolerated (NAS, 1977; National Research Council [NRC], 
1982; 1984). 

All analytes detected in surface soil, surface water, sediment, and groundwater are presented 
in tables that include the following summary statistics: frequency of detection, range of 
detection limits, range of detected concentrations, and screening values. For those analytes 
that were retained as CPCs for the BERA, the following information is also provided: 
average of all concentrations, and RMB and average exposure point concentrations. 
95th percent UCLs were not calculated for most data sets as there are fewer than 10 samples 
in the data sets. A discussion of how exposure point concentrations are determined is 
provided in Subsection 9 .2.4.1. 
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The frequency of detected concentrations often shows a varying total number of samples 
evaluated in any one data set. This reflects the varied analytical programs that have been 
adopted for each of the sampling efforts that have occurred since 1995. In addition, the 
average of all concentrations identified for Areas 2 and 3 groundwater reflect a temporal 
average of monitoring well data for wells that were sampled more than once since 1995. 
The minimum and maximum detected concentrations reflect the true minimum and 
maximum detected concentrations during any one sampling event. 

While TFHC and EFH/VPH were detected in most media and were retained as CFCs in the 
BERA, these analytes could not be evaluated directly in the BERA because there are no 
relevant toxicity data for ecological receptors. Instead, the individual VOCs and F AHs 
detected by Methods 8260 (LM 19) and 8270 (LM 18), for which there generally are 
toxicity data, were evaluated instead. VOCs and F AHs are generally considered to be the 
fractions most likely to adversely affect ecological receptors, and Methods 8260 and 8270 
provide more accurate measurements of the levels of VOCs and F AHs that are often 
associated with fuel-related compounds. 

9.2.3.1 Area 2 Upland Surface Soil. Summary statistics for five surface soil samples 
(57B-95-01X, 57B-95-02X, 57E-95-02X, 57E-95-10X, and 57E-95-25X) collected in the 
upland portion of Area 2 (shown in Figure 5-8) are presented in Table 9-47. All organic 
analytes including six VOCs (three chlorinated solvents and three aromatic hydrocarbons), 
seven SVOCs (including five FAHs), 4,4'-DDE, 4,4'-DDT, and TFHC were retained as 
CFCs in the BERA. Six of the 18 inorganic analytes detected in soil ( arsenic, cobalt, 
copper, manganese, nickel, and selenium) were retained as CFCs because their maximum 
detected concentrations exceed background. 

9.2.3.2 Area 2 Floodplain Surface Soil. Summary statistics for eleven surface soil 
samples (57E-95-12X, 57E-95-16X, 57E-95-17X, 57S-98-01X, 57S-98-02X, 57S-98-04X, 
57S-98-06X, 57S-98-07X [0-1 and 1-2 ft. bgs], 57S-98-08X, and 57S-98-09X) (shown in 
Figure 5-8) collected in the floodplain portion of Area 2 are presented in Table 9-48. All 
organic analytes including seven VOCs (including four chlorinated solvents and two 
aromatic hydrocarbons), nine SVOCs (including eight FAHs), 4,4'-DDD, 4,4'-DDE, 4,4'
DDT, Aroclor-1260, dieldrin, and TFHC were retained as CFCs in the BERA. Eight of the 
19 inorganic analytes detected in soil ( antimony, arsenic, barium, copper, lead, manganese, 
selenium, and zinc) were retained as CPCs because their maximum detected concentrations 
exceed background. 
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9.2.3.3 Area 3 Surface Soil. Summary statistics for twelve surface soil samples (57B-95-
08X, 57B-95-09X, 57S-98~11X through 57S-98-16X [collected 0-1 ft. bgs], 57S-98-12X 
through 57S-98-14X [collected 1-2 ft. bgs], and EX57Wl5X) collected from Area 3 are 
presented in Table 9-49 (shown in Figure 5-9). All organic analytes including 
chlorobenzene, tetrachloroethylene, toluene, four PAHs, two dichlorobenzenes, 4,4'-DDD, 
4,4'-DDE, 4,4'-DDT, Aroclor-1260, alpha-chlordane, gamma-chlordane, TPHC, and 
EPH/VPH were retained as CPCs in the BERA. Four of the eighteen inorganic analytes 
detected in soil ( arsenic, cadmium, manganese, and selenium) were retained as CPCs 
because their maximum detected concentrations exceed background. 

9.2.3.4 Area 2 Surface Water. Summary statistic for nine surface water samples (57D-
95-04X through 57D-95-07X, 57D-95-09X, 57D-95-10X, and 57W-98-01X through 57W-
98-03X) collected from the emergent marshes in the vicinity of AOC 57 and in the 
scrub/shrub swamp and Cold Spring Brook channel downstream of AOC 57 (shown in 
Figure 5-6 and 5-8) are presented in Table 9-50. All organic analytes including five 
chlorinated solvents, carbon disulfide, toluene, phenanthrene, bis(2-ethylhexyl)phthalate, 
TPHC, and EPH were retained as CPCs in the BERA. All of the inorganic analytes (except 
for the essential nutrients) detected in filtered and unfiltered surface water samples were 
retained as CPCs because their maximum detected concentrations exceed upgradient 
concentrations. In addition, the water quality parameters alkalinity, chloride, and total 
suspended solids were retained for consideration in the BERA. 

Seven of the unfiltered inorganic CPCs (aluminum, cadmium, chromimn, copper, mercury, 
selenimn, and vanadium) were not detected in filtered surface water, suggesting that these 
analytes may be sorbed to suspended solids within the water column and, therefore, may not 
be bioavailable. In addition, most of these analytes ( cadmium, chromium, mercury, and 
vanadium) were only detected in sample 57D-95-04X located in the emergent marsh 
upgradient of the AOC 57 berm, where the total suspended solids were measured at 504,000 
µgig. None of these analytes were detected at 57D-95-05X, which is located at the edge of 
the floodplain adjacent to the berm, where contaminants from AOC 57 Area 2 would expect 
to be the highest. Maximum concentrations of other inorganics in Area 2 surface water 
(almninum, calcium, copper, iron, magnesium, potassium, sodium, vanadium, and zinc) 
were also detected at 57D-95-04X. Maximum concentrations of manganese, barium, 
arsenic, and lead were detected at 57W-98-02X, where the total suspended solids were 
measured at 10,500,000 µgig. It is believed that the elevated concentrations of these metals 
at 57W-98-02X, and those detected at 57D-95-04X, are artifacts of the total ~uspended 
solids 
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9.2.3.5 Area 3 Surface Water. Summary statistic for five surface water samples (57W-
98-04X through 57W-95-08X) collected in the floodplain swamp downgradient of Area 3 
(shown in Figure 5-9) are presented in Table 9-51. All organic analytes including 
chlorobenzene, carbon disulfide, toluene, benzo(k)fluoranthene, and EFH/VPH were 
retained as CFCs in the BERA. With the exception of manganese, all of the inorganic 
analytes detected in filtered and unfiltered surface water samples were retained as CFCs 
because their maximum detected concentrations exceed upgradient concentrations. In 
addition, the total suspended solids measured in Area 3 surface water was considered in the 
BERA. 

As with Area 2, several of the unfiltered inorganic CFCs ( antimony, copper, lead, selenium, 
and zinc) were not detected in filtered surface water, suggesting that these analytes may not 
be bioavailable. The total suspended solids measured at Area 3 were very high (3,240,000 
to 15,800,000 µg/L) due to the sampling conditions (shallow areas of pooled water in 
groundwater seep locations). The elevated concentrations of nearly all unfiltered inorganics 
are believed to be an artifact of the high total suspended solids. 

9.2.3.6 Area 2 Sediment. Summary statistics for nine sediment samples (57D-95-04X 
through 57D-95-07X, 57D-95-09X, 57D-95-10X, and 57D-98-01X through 57D-98-03X) 
which are collocated with the Area 2 surface water samples (shown in Figures 5-6 and 5-8), 
are presented in Table 9-52. All organic analytes including four chlorinated VOCs, acetone, 
toluene, five FAHs, the DDTR family (i.e., 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT), Aroclor-
1260, dieldrin, TFHC, and diesel fuel were retained as CFCs in the BERA. All nineteen of 
the inorganic analytes ( except for the essential nutrients, cadmium, and vanadium) detected 
in sediment were retained as CFCs because their maximum detected concentrations either 
exceed upgradient concentrations or are greater than "normal" concentrations for lakes and 
ponds as classified by Rojko (1990). TOC was measured at concentrations ranging from 
84,900 to 602,000 µgig. 

9.2.3.7 Area 3 Sediment. Summary statistics for five sediment samples (57D-98-04X 
through 57D-95-08X) which are collocated with the Area 3 surface water samples (shown 
in Figures 5-6 and 5-9), are presented in Table 9-53. All organic analytes including four 
aromatic VOCs, acetone, seven FAHs, two dichlorobenzenes, 4,4'-DDD, Aroclor-1260, 
TFHC, and EFH/VPH were retained as CFCs in the BERA. None of the inorganic analytes 
detected in sediment was retained as CFCs because their maximum detected concentrations 
either exceeded the upgradient concentration or the "normal" concentration for lakes and 
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ponds as classified by Rojko (1990). TOC was measured at concentrations ranging from 
38,400 to 210,000 µgig. 

9.2.3.8 Area 2 Groundwater. Summary statistic for eight groundwater samples (57M-95-
04A, 57M-95-04B, 57M-95-05X through 57M-95-07X, 57M-95-08A, 57M-95-08B, and 
57P-98-02X) collected from the upland and floodplain portions of Area 2 (shown in Figures 
5-6 and 5-8) are presented in Table 9-54. All organic analytes including three chlorinated 
solvents, toluene, acetone, two phthalates, and Endosulfan II were retained as CPCs. Six of 
the inorganic analytes detected in filtered and unfiltered groundwater samples were retained 
as CPCs because their maximum detected concentrations are greater than background 
concentrations. 

9.2.3.9 Area 3 Groundwater. Summary statistics for seven groundwater samples (57M-
95-03X, 57M-96-10X through 57M-96-13X, 57P-98-03X, and 57P-98-04X) collected from 
Area 3 (shown in Figure 5-9) are presented in Table 9-55. All organic analytes including 
six chlorinated solvents, five aromatic hydrocarbons, two dichlorobenzenes, two P AHs, 
bis(2-ethylhexyl)phthalate, and 4-methylphenol were retained as CPCs. Eight of the 
inorganic analytes detected in groundwater samples were retained as CPCs because their 
maximum detected concentrations exceed background concentrations. Two of the 
unfiltered inorganic CPCs (cadmium and copper) were not detected in filtered groundwater, 
suggesting that these analytes would not be released to surface water or be bioavailable. 

9.2.4 Exposure Assessment 

Exposure assessment is the process of estimating or measuring the amount of a CPC to 
which an ecological receptor may be exposed. The following sections briefly describe how 
contaminant exposures were estimated or measured for wildlife, terrestrial plants, soil 
invertebrates, and aquatic receptors at AOC 57. The contaminant pathway model 
(Figure 9-3) provides a summary of the potential exposure pathways that exist at AOC 57 
for each group ofreceptors. 

9.2.4.1 Calculation of EPCs. RMB and average EPCs were chosen for all CPCs in 
surface soil, surface water, sediment, and groundwater to evaluate exposures to receptors. 
RMB concentrations represent the highest concentration of an analyte that ecological 
receptors could potentially encounter at the site, whereas average EPCs represent typical site 
concentrations. For most of the data sets in this BERA, the RMB concentration is equal to 
the maximum detected concentration because the 95th percent UCL is not calculated when 
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there are fewer than 10 samples in the data set. For Area 2 floodplain surface soil, the RMB 
concentration is equal to the lower of the maximum detected concentration or the 95th 

percent UCL. The average of all samples is used to represent the average EPC unless it 
exceeds the maximum EPC, in which case the maximum EPC is used for both scenarios. 
The average of all concentrations may exceed the maximum detected concentrations in 
situations where there were few detects because a value of one-half of the SQL is assigned 
to all samples in which the analyte is not detected; this may, in some cases, artificially 
elevate the average. 

RMB and average EPCs are presented in Tables 9-47 through 9-55 for surface soil, surface 
water, sediment, and groundwater. A tiered approach was used to efficiently evaluate 
exposure and risk at AOC 57; if no risk was calculated from exposure to the RMB 
concentrations, then average exposure scenarios were not evaluated. Likewise, if there are 
no risks for unfiltered surface water, then risks were not estimated for filtered surface water 
because filtered surface water results, which represent the bioavailable form of an analyte in 
water, are generally lower. 

9.2.4.2 Wildlife. Exposure routes for wildlife receptors include direct or indirect ingestion 
of AOC 57 soil, surface water, sediment, and ingestion of contaminated food. To evaluate 
exposures at AOC 57, representative wildlife species were selected for evaluation in food 
chain models that estimate contaminant exposures to wildlife species respective to their 
position in the food chain. Ecological exposures for the AOC 57 BERA are assumed to 
occur within the top two feet of soil, and the top 6 inches of sediment. Contaminant 
exposures for wildlife are related to the foraging characteristics of the species; therefore, 
te1Testrial and semi-aquatic receptors were chosen to represent the trophic levels typically 
found in disturbed uplands, forested floodplain, scrub/shrub, and emergent marsh 
communities. The following representative wildlife species (summarized in Table 9-56) 
were selected for evaluating food-chain exposures in the AOC 57 BERA: 

• White footed mouse (Peromyscus leucopus). The white-footed mouse represents a 
small granivorous manimal (i.e. feeding primruily on seeds and young grass shoots) 
that inhabits wooded or scrub/shrub habitats. Invertebrates also make up a small 
portion of this receptor's diet. The white-footed mouse represents gramvorous 
manimals found in terrestrial are.as at AOC 57. 

• Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds suitable 
habitat in forests, fields, marshes, and brush. It primarily feeds on earthworms, 
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snails, centipedes, insects, small vertebrates, and slugs (DeGraaf and Rudis, 1986). 
Relative to other small mammals, insectivorous species such as the shrew may 
receive high doses of contamination as a result of their voracious appetite relative to 
their small body size and the ability of their prey items to accumulate constituents. 
The shrew represents small mammalian omnivores found in the floodplain forest at 
AOC57. 

• Muskrat (Ondatra zibethicus). This herbivorous mammal is widespread 
throughout North America (Burt and Grossenheider, 1976). Its preferred habitat 
includes marshes, portions of lakes, ponds, swamps, sluggish streams, and drainage 
ditches; it is most abundant in regions with cattails (Typha sp.) (DeGraaf and Rudis, 
1983). Muskrats feed on a variety of aquatic and emergent plant species, including 
cattails, common reed (Phragmites australis), bulrushes (Scirpus sp.), and a variety 
of grasses; this rodent will also occasionally feed on mollusks, crayfish, frogs, and 
fish (DeGraaf and Rudis, 1983; Baker, 1983; Burt and Grossenheider, 1976). The 
muskrat represents lower trophic level herbivorous mammals found in Cold Spring 
Brook at AOC 57. 

• American robin (Turdus migratorius). The robin is often seen perched in open 
woodlands and foraging in developed areas such as maintained grassy lawns. The 
robin represents avian receptors that consume earthworms, insects, and plants, and 
was selected to represent avian omnivores in terrestrial areas at AOC 57. 

• Mallard (Anas platyrhynchos ). The mallard is a herbivorous bird (i.e. feeding 
primarily on submergent vegetation and seeds of herbaceous emergent vegetation) 
that inhabits wetlands. This widely distributed duck is found throughout temperate 
regions of the world and is the most abundant duck species throughout much of the 
northern hemisphere. The mallard represents herbivorous birds found in Cold 
Spring Brook at AOC 57. 

• Red fox (Vulpes vulpes). This omnivorous mammal prefers open woodlands and 
grassy fields, and is most active at dawn, dusk, and night. It is an opportunistic 
forager, feeding on small mammals, birds, amphibians, reptiles, and invertebrates, 
as well as berries and other fruits (Burt and Grossenheider, 1976). The red fox 
represents predatory mammals in terrestrial portions of AOC 57. 
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• Raccoon (Procyon lotor). The raccoon represents an opportunistic species that is 
commonly found in virtually every aquatic habitat and developed areas. Although 
raccoons are primarily active from sunset to sunrise, raccoons will change their 
activity period to accommodate food and water (USEPA, 1993a). Raccoons will 
consume a variety of food items, but optimally feed on fleshy fruits, nuts, acorns, 
grains, insects, frogs, crayfish, and eggs (USEPA, 1993d). The raccoon represents 
higher trophic level omnivorous mammals found in the floodplain and Cold Spring 
Brook at AOC 57. 

• Barred owl (Strix varia). The barred owl is primarily a nocturnal hunter. Its 
habitat includes low, wet woods and heavily wooded swamps. The baned owl 
prefers hunting for its primary prey items ( consisting of small mammals, birds, and 
frogs [Audubon, 1994]) in open fields sunounded by woodland. The owl represents 
predatory avian receptors found in tenestrial portion of AOC 57. 

• Great blue heron (Ardea herodias ). This species represents a higher trophic level 
wading avian receptor that feeds primarily on aquatic life including fish, frogs, and 
invertebrates. Great blue herons inhabit freshwater and marine lakes, rivers, 
brackish marshes, and lagoons where small fish can be found in shallow water 
(USEPA, 1993a). The heron has been selected to represent wading-bird receptors 
potentially found in Cold Spring Brook at AOC 57. 

Exposure assumptions {body weights, food ingestion rates, site foraging frequency [SFF], 
exposure duration [ED], relative consumption of food items, etc.) for each of the represen
tative wildlife species for AOC 57 are provided in Appendix 0-1, Table 0-1.1. 

The SFF considers the frequency a receptor feeds within the site area by estimating the 
acreage of the site relative to the receptor's home range. By definition, the SFF cannot 
exceed 1. All three surface soil areas (Area 2 uplands, Area 2 floodplain, and Area 3), 
calculated to be approximately 0.5, 0.3, and 0.2 acres (respectively) are larger than the home 
range for the white-footed mouse. In addition, the Area 2 uplands are larger than the home 
range for the robin, and the Area 2 surface water and sediment ( calculated to be 
approximately 0.7 acres) is greater than the home range of the muskrat. Accordingly, it is 
assumed that the SFF for these receptors in these areas is 1 (i.e., these receptors forage 
exclusively within the site area). The available floodplain habitat for ecological receptors at 
Area 3 is somewhat limited in that the forested floodplain generally lacks standing water, 
except for a few small pools where seeps occur. The raccoon was, therefore, the only semi-
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aquatic wildlife receptor evaluated for exposures since suitable habitat does not exist for 
muskrats, mallards, or herons. 

To estimate receptor exposures to contaminants in site media and contaminated food items, 
a Potential Dietary Exposure (PDE) (or body dose) is estimated for all representative 
wildlife species for each CPC in all media according to the equations in Table 9-50. Tissue 
concentrations of CFCs in prey items were either measured directly or estimated using 
bioaccumulation factors (BAFs) for surface soil and sediment and bioconcentration factors 
(BCFs) for surface water. The general approach for evaluating bioaccumulation exposures 
to wildlife at AOC 57 is summarized in Table 9-58. Literature-derived BAFs and BCFs are 
presented in Appendix 0-1, Table 0-1.2. 

Bioaccumulation is defined as "a process by which chemicals are taken up by aquatic 
organisms from water directly or through consumption of food containing the chemicals" 
whereas bioconcentration is "the process by which there is a net accumulation of a chemical 
directly from water into aquatic organisms resulting from simultaneous uptake ( e.g., by gill 
and epithelial tissue) and elimination" (Rand and Petrocelli, 1985). 

Studies have indicated that the magnitude of fish tissue contaminant burden may not be 
directly related to the magnitude of sediment contamination (Weiner, 1993). It is likely that 
other factors, including fish lipid content, variations in exposure parameters, trophic level of 
the fish evaluated, and trophic status of the aquatic resource evaluated may explain 
ecological partitioning of analytes in aquatic systems (Rowen and Rasmussen, 1992). 
Therefore, average CPC concentrations detected in crayfish and small fish tissue were used 
directly in food web models for evaluating semi-aquatic wildlife exposures to CFCs 
detected in Cold Spring Brook surface water and sediment. Site-specific tissue data for 
crayfish and small fish are presented in Appendix 0-1, Table 0-1.3. 

When tissue concentrations were not available, BAFs and BCFs that provide estimates of 
direct uptake from sediments and surface water (respectively) were used instead. BAFs and 
BCFs were extrapolated from literature values or estimated using regression equations. 
BCFs calculated from data derived from the AQUIRE database and from A WQC 
documents are presented in Appendix 0-1, Table 0-1.4. BAF values were converted to a 
wet weight tissue value. Based on the lack of scientific data for VOC bioaccumulation and 
evidence provided in several reference materials (Suter, 1993; Maughan, 1993), an 
assumption was made that VOCs do not bioaccumulate in prey tissue. 
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BAFs for terrestrial invertebrate and plant prey items are the ratio of the CPC concentration 
in plant or invertebrate tissue (mg contaminant/kg tissue wet weight) to the CPC concentra
tion in soil (mg contaminant/kg dry weight). BAFs reported in the scientific literature for 
avian and mammalian receptors are the ratio of CPC concentrations in the tissues of these 
receptors (mg contaminant/kg tissue wet weight) to the concentrations of CPCs in their food 
items (mg contaminant/kg tissue wet weight). 

Dietary exposures for semi-aquatic receptors were estimated by multiplying the sediment 
CPC concentration by the aquatic invertebrate BAFs, or by multiplying surface water CPC 
concentrations by BCFs (based primarily on fish uptake of contaminants by gill epithelial). 
If a given analyte was detected in both media, semi-aquatic prey concentrations were 
estimated as the higher of these two calculations. 

The PDEs calculated from exposure to AOC 57 surface soil, surface water, and sediment 
CPCs for each receptor are presented in Appendix 0-2, Tables 0-2.1 through 0-2.11. 

9.2.4.3 Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates 
may be exposed to CPCs via direct contact with, root uptake (plants), or ingestion 
(invertebrates) ofCPCs measured in AOC 57 surface soil. For the purposes of the AOC 57 
BERA, exposures to terrestrial plants and invertebrates are assumed to occur within the top 
2 feet of surface soil. 

9.2.4.4 Aquatic Receptors. Aquatic organisms may be exposed to CPCs via direct contact 
with surface water and sediment. Benthic aquatic organisms in Cold Spring Brook may 
also be exposed to grotmdwater CPCs in the future as they discharge to the surface. Aquatic 
organism exposures to the full concentrations of analytes in groundwater are considered in 
the AOC 57 BERA; however, this exposure assumption may be overly conservative 
because concentrations of analytes may attenuate before reaching a discharge area. 

As previously mentioned, a bioaccumulation study using the freshwater oligochaete 
(Lumbriculus variegatus) was performed in 1995 to evaluate the potential for Area 2 
sediment-related contaminants to bioaccumulate in benthic invertebrate tissue. The results 
of this study are presented in Appendix Q. All test methods were performed in accordance 
with Methods for Measuring the Toxicity and Bioaccumulation of Sediment-Associated 
Contaminants with Freshwater Invertebrates (USEPA, 1994). Three replicate oligochaete 
cultures maintained by the toxicity test laborato1y were exposed to each of four Cold Spring 
Brook sediments (from sample locations 57D-95-05X, 57D-95-06X, 57D-95-08X 
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[reference location], and the laboratory control) for 28 days. Following the 28-day period, 
oligochaetes were purged of their stomach contents for 24 hours, frozen, and shipped to the 
analytical laboratory for chemical analysis. Due to problems encountered during shipping, 
the oligochaete samples arrived at the analytical laboratory 48 hours after shipment, rather 
than the 24 hours recommended in the test methods. Samples were received at the 
laboratory at 20° C. Oligochaete tissue was analyzed for PAL pesticides and PCBs; due to 
limited sample sizes (3 grams wet weight), the detection limits that were achievable by the 
analytical laboratory were slightly elevated. 

Aquatic invertebrate BAFs were calculated for pesticides and PCBs using the paired 
oligochaete tissue and Cold Spring Brook Area 2 sediment concentrations (presented in 
Appendix 0-1, Table 0-1.3). However, due to uncertainties sun-ounding the oligochaete 
tissue results, these data were not used in the AOC 57 BERA to evaluate exposures to 
wildlife foraging for freshwater invertebrates in Cold Spring Brook. Specifically, several 
analytes were detected in Cold Spring Brook sediments but were not detected in oligochaete 
tissue; conversely, aldrin was detected in oligochaete tissue but was not detected in Cold 
Spring Brook Area 2 sediments. The concentrations of aldrin and the two other detected 
contaminants, tetra-chloro-m-xylene and decachlorobiphenyl, were actually highest in 
control oligochaete tissue. Based on inquiries made with the analytical laboratory, the 
analytes detected in oligochaete tissue may be attributable to laboratory contamination 
and/or unreliable quantitation limits. 

In addition to the bioaccumulation study, subchronic toxicity tests were also performed in 
1995 using the midge (Chironomus tentans) and the amphipod (Hyalella azteca). These 
benthic and epibenthic (respectively) invertebrates were exposed to sediment samples 
collected from 6 sample locations in Area 2 Cold Spring Brook (57D-95-04X through 57D-
95-08X, and 57D-95-10X), shown in Figure 5-6 and 5-8. Sediment toxicity studies were 
conducted in accordance with the guidelines Methods for Measuring the Toxicity and 
Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates 
(USEPA, 1994). Eight replicates of laboratory-raised midges and vendor-supplied 
amphipods were exposed to whole sediment in 10-day static renewal toxicity tests. The 
results of these tests were used to evaluate the potential toxicity to these receptors from 
exposure to sediment contamination. Results of the AOC 57 sediment toxicity testing are 
presented in Table 9-59, Appendix Q. Because no toxicity testing was performed in Area 3, 
the results from Area 2 are used to represent conditions for both areas. This is conservative 
as the aquatic habitat at Area 2 (Cold Spring Brook and associated marshes) supports more 
sensitive aquatic organisms than at Area 3 (forested floodplain with little standing water). 
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9.2.5 Ecological Effects Assessment 

As stated in the problem formulation, the assessment endpoints of the BERA are the 
survival and propagation of ecological receptor populations at AOC 57. The ecological 
effects assessment discusses what measurement endpoints were used to represent the 
assessment endpoints evaluated in this BERA. Terrestrial and semi-aquatic wildlife 
receptors, terrestrial plants, terrestrial invertebrates, and aquatic organisms are potentially 
exposed to CPCs detected in AOC 57 site media; the measures of adverse ecological effects 
for these receptors are discussed separately. 

9.2.5.1 Terrestrial and Semi-aquatic Wildlife. Because no long-term wildlife population 
data are available at Devens, a direct measurement of the survival and propagation of 
wildlife populations at AOC 57 is not possible. The literature-derived results of laboratory 
toxicity studies that relate the dose of a contaminant in an oral exposure with an adverse 
response to growth, reproduction, or survival of a test population ( avian or mammalian 
species) were used in food-web models as a measure of the assessment endpoint. Lethal 
and sublethal wildlife ingestion toxicity data (which are used to derive reference toxicity 
values [RTVs] for evaluating risk) are presented in Appendix 0-1, Table 0-1.5. Wildlife 
effects from exposure to CPCs in Area 2 upland surface soil, Area 2 floodplain surface soil, 
Area 3 surface soil, and Cold Spring Brook surface water and sediment were evaluated in 
the AOC 57 BERA. 

For each CPC identified and each representative wildlife species selected, two RTVs are 
identified. A lethal RTV represents the threshold for lethal effects and is based on oral LDso 
data (oral dose [in mg/kg body weight-day] lethal to 50 percent of a test population). The 
lethal RTV is equal to one-fifth of the lowest reported LDso for the most closely related test 
species; this is considered to be protective against lethal effects for 99.9 percent of 
individuals in a test population (USEPA, 1986). When LDso data were not available, a 
LOAEL for lethal effects was selected. A sublethal RTV is selected to represent a threshold 
body weight-normalized dose for adverse effects related to reproduction or growth. A 
summary ofRTVs selected from the ingestion toxicity data are provided in Appendix 0-1, 
Table 0-1.6 

The RTV used for evaluating adverse effects to wildlife is conservatively selected as the 
lesser of the lethal or sublethal RTVs derived from the literature. If neither lethal nor 
sublethal toxicity information were available for a taxonomic group, RTVs from another 
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taxonomic group were used as surrogates. The uncertainties associated with using inter
taxonomic surrogates are discussed in Subsection 9.2.7. 

9.2.5.2 Terrestrial Plants and Invertebrates. Site-specific toxicity data for terrestrial 
plants and invertebrates are not available for AOC 57. Therefore, the results of toxicity 
studies from the literature that relate the soil or groundwater concentrations of a 
contaminant with adverse growth, reproduction, or survival effects of a test population are 
used as a measure of the assessment endpoint. These study results are summarized in 
Appendix 0-1, Tables 0-1.7 (plants) and 0-1.8 (invertebrates). Terrestrial plant and 
invertebrate effects from exposure to Area 2 upland surface soil, Area 2 floodplain surface 
soil, and Area 3 surface soil are evaluated in the AOC 57 BERA. 

For plants, the effects primarily considered were measures of growth or yield as these 
response parameters are most common in phytotoxicity studies. For invertebrates, the 
effects primarily considered were measures of reproduction or mortality; when LCso data 
were used, one-fifth of the LCso was used to be protective of99.9 percent of the population 
(USEPA, 1986). 

9.2.5.3 Aquatic Receptors. Aquatic organism effects from exposure to surface water and 
sediment are evaluated in the AOC 57 BERA. Potential adverse ecological effects 
associated with CPCs in sediment were evaluated based on the results of the Area 2 
sediment toxicity study using the midge and amphipod. A summary of the results of the 
sediment toxicity test for the amphipod and midge are presented in Table 9-59 and in 
Appendix Q. In addition, adverse effects to aquatic receptors from direct contact with CPCs 
in Area 2 and 3 surface water and sediment were evaluated by comparing the CPC 
concentrations with literature-detived benchmarks. 

Midge growth was significantly lower in sediment sample 57D-95-04X (1.36 ±0.30 grams) 
than was observed in the upstream reference sample (57D-95-08X) (1.81 ±0.30 grams); 
however, midge growth in 57D-95-04X was not significantly lower than in the control 
sample (1.70 ±0.32 grams). Midge survival results showed no statistical differences from 
the control or reference samples. 

Survival and growth results for amphipods reared in Area 2 Cold Spring Brook sediment 
samples showed no statistically significant differences from the control or reference 
samples. However, there is uncertainty associated with the amphipod control results 
because the control sample did not meet the 80 percent acceptance criteria for survival. 
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Based on inquiries with the toxicity test laboratory, these results may be attributable to 
several factors: the vendor-supplied amphipod stock may have been stressed from shipment 
to the toxicity test laboratory and, therefore, more susceptible to other slressors; or the 
control sediment used for this study (which was. collected at Strobs Folly Brook in 
Wareham, Massachusetts) may have been contaminated. Regardless, amphipod survival in 
the Cold Spring Brook sediment samples ranged from 70 to 84 percent; these results are not 
statistically significantly different from the results observed in the reference sample 
collected upstream of AOC 57, which achieved an average 80 percent survival rate. 

In addition to the sediment toxicity test results, literature values that relate the concentration 
of a contaminant with an effect level ( derived from data for adverse growth, reproduction, 
or survival effects oftest populations) are used as a measure of the assessment endpoint. 

Surface water RTVs selected for comparison to surface water exposure concentrations 
include Federal chronic AWQC (USEPA, 1991b; USEPA, 1988a) and aquatic toxicity 
information from the USEPA AQUIRE database (AQUIRE, 1996). Effects concentration 
data obtained from AQUIRE are included in Appendix 0-1, Table 0-1.8. Chronic AWQC 
are concentrations that, if not exceeded by the four-day average chemical concentration 
more than once every three years, are protective of most species of aquatic life and its uses 
(USEPA, 1983). Lowest observed effects concentrations measuring survival, growth, 
reproduction, and biodiversity endpoints were derived from the AQUIRE database as a 
supplement to the AWQC (AQUIRE, 1996). 

Sediment benchmarks selected for comparison to detected sediment concentrations include 
the following: National Oceanic and Atmospheric Administration (NOAA) Effects Range
Low (ER-L) and Effects Range-Median (ER-M) sediment guidelines (Long et al., 1995) 
based on the National Status and Trends Program approach; USEPA Sediment Quality 
Guidelines (SQG) based on equilibrium partitioning (USEPA, 1988b; USEPA, 1993b,c,d); 
Ontario Ministry of the Enviromnent (0MB) Lowest Effect Level (LEL) provincial 
sediment quality guidelines (Persaud et al., 1996) based on the Apparent Effects Threshold 
(ABT) approach; and New York State Department of Environmental Conservation sediment 
quality criteria (NYSDEC, 1994). 

The sediment benchmarks selected for evaluating risk to benthic organisms represent 
chemical concentrations below which biological effects are improbable (by the Apparent 
Effects Threshold method [USEP A, 1992b ]), or that may rarely (i.e., 10th percentile) or 
sometimes (i.e., 50th percentile) be associated with toxicity to benthic organisms (by the 
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National Status and Trends Program Approach [USEPA, 1992b]). A third sediment 
benchmark uses bulk sediment concentrations and the organic carbon content in sediment to 
predict interstitial water concentrations that are equal to the chronic A WQC. Since the 
A WQC are protective of 95 percent of aquatic species, these bulk sediment concentrations 
(generated using the Equilibrium Partitioning Approach) are expected to be equally 
conservative in evaluating adverse effects to benthic organisms (USEP A, 1992b ). 

9.2.6 Risk Characterization 

This subsection discusses how risks are characterized for ecological receptors exposed to 
contaminated media at AOC 57. A comparison of exposure information with the 
appropriate concentration-response toxicity data is the basis for risk characterization. In 
addition, a qualitative comparison between groundwater CPCs and concentrations of 
chemicals detected in Cold Spring Brook was perfonned to evaluate potential future 
impacts to the stream and other downgradient waterbodies. 

9.2.6.1 Terrestrial and Semi-aqnatic Wildlife. Risks for the representative wildlife 
species associated with ingestion and bioaccumulation of CPCs in surface soil and prey 
items are quantitatively evaluated using HQs, which are calculated for each CPC by 
dividing the PDE based on RME concentrations by the selected lethal or sublethal RTV. 
His are determined for each receptor by summing the HQs for all CPCs. When the 
estimated PDE is less than the RTV (i.e., the HQ < 1), it is assumed that chemical 
exposures are not associated with adverse effects on survival, growth, or reproduction for 
receptors and no risks to wildlife populations exist. When an HI is greater than 1, a 
discussion of the ecological significance of the HQs comprising the HI is completed, and 
risks from exposure to average concentrations of CPCs are evaluated. Often, when an HI is 
greater than 1, it has been calculated from the HQs of contaminants with mechanistically 
distinct modes of action, and possibly distinct target organs of toxicity. Summation of such 
HQs therefore provides an overly conservative estimate of the contaminant stressor on the 
receptor. 

This hazard ranking scheme evaluates potential ecological effects to individual organisms 
and does not evaluate potential population-wide effects. Contaminants may cause 
population reductions by affecting birth and mortality rates, immigration, and emigration 
(USEPA, 1989a). In many circumstances, lethal or sublethal effects may occur to 
individual organisms with little population or community level impacts; however, as the 
number of individual organisms experiencing toxic effects increases, the probability that 
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population effects will occur also increases. The number of affected individuals in a 
population presumably increases with increasing HQ or HI values; therefore, the likelihood 
of population level effects occuning is generally expected to increase with higher HQ or HI 
values. 

The HQs and His calculated based on RME and average EPCs for each representative 
wildlife species are provided in Appendix 0-2, Tables 0-2. 12 through 0-2.22. A summary 
of risks to representative wildlife receptors is provided in Table 9-60, and in the following 
paragraphs. There are no toxicity data available relating wildlife exposures to TPHC with 
adverse responses; therefore, TPHC exposures were not included in the food-web model, 
and potential adverse effects from TPHC exposure remain an uncertainty. 

Area 2 Upland Surface Soil. The HQs and His calculated for each representative wildlife 
species are provided in Appendix 0-2, Tables 0-2.12 and 0-2.13; a summary of risks is 
provided in Table 9-60. The summary HI for the white-footed mouse exposed to RME 
concentrations in Area 2 upland soil is 1.5. The primary risk contributor to the mouse is 
arsenic, which was detected at a maximum concentration (21 µgig) .that only slightly 
exceeds the background concentration for arsenic (19 µgig). The summary HI for the 
mouse based on average EPCs in Area 2 upland soil (which are more representative of site 
conditions) is 0.98. Summary His for all other wildlife receptors exposed to RME and 
average EPCs in Area 2 upland soil are less than 1. These results suggest that adverse 
effects to wildlife receptors from exposure to Area 2 upland surface soil are not likely to 
occur. Furthermore, the selected RTV for arsenic may be overly conservative as the HI 
estimated at background concentrations would also exceed 1. 

Area 2 Floodplain Surface Soil. The HQs and His calculated for each representative 
wildlife species are provided in Appendix 0-2, Tables 0-2.14 and 0-2.15; a summary of 
risks is provided in Table 9-60. The summary HI for the white-footed mouse, short-tailed 
shrew, and American robin exposed to RME concentrations in Area 2 floodplain soil are 
4.0, 2.4, and 1.8, respectively. Arsenic, with an RME concentration of 47.9 µgig, 
contributes to 76 and 49 percent of the overall risk to the mouse and robin. Aroclor-1260 is 
a secondary risk contributor for the robin. Arsenic, selenium, and lead are primary risk 
contributors for the shrew, accounting for 21, 28, and 39 percent of the overall risk. The 
individual HQs for all analytes are less than 1 for the robin and shrew, suggesting that 
adverse effects from each analyte are minimal. The summary His for the mouse, shrew, and 
robin based on average EPCs in Area 2 floodplain soil (which are more representative of 
typical site conditions) are 1.9, 1.0, and 0.71, suggesting that risks to these receptors under 
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typical exposures are minimal. Summary Ills for other wildlife receptors exposed to RMB 
and average EPCs in Area 2 floodplain soil are less than 1. 

Area 3 Surface Soil. The HQs and His calculated for each representative wildlife species 
are provided in Appendix 0-2, Tables 0-2.16 and 0-2.17; a summary of risks is provided in 
Table 9-60. The smnmary HI for the white-footed mouse exposed to RMB concentrations 
in Area 3 soil is 3.0. Arsenic, with an RMB concentration of 41 µgig, contributes to 83 
percent of the overall risk to the mouse. The summary HI for the mouse based on average 
EPCs in Area 3. soil (which are more representative of typical site conditions) is 1.7, 
suggesting that risk to the mouse under typical exposures is minimal. Summary Ills for 
other wildlife receptors exposed to RMB and average EPCs in Area 3 soil are less than 1. • 

Area 2 Surface Water and Sediment. HQs and Ills were calculated for each representative 
wildlife species using both filtered and unfiltered surface water and sediment data. Risk 
calculations are provided in Appendix 0-2, Tables 0-2.18 through 0-2.21, and a summary 
of risks is provided in Table 9-60. The RMB and average summary Ills for the muskrat and 
great blue heron exposed to Area 2 Cold Spring Brook unfiltered surface water and 
sediment exceed 1. Arsenic, lead, and manganese are the primary contributors to Ills of 13 
(RMB) and 4.6 (average) for the muskrat. Mercury is the primary risk contributors for the 
heron, withHis ofl2 (RMB) and 6.8 (average), respectively. 

As mentioned in subsection 9.2.3.4, concentrations of metals in unfiltered surface water 
were all elevated at sample locations 57D-95-04X and 57W-98-02X, which is probably 
related to the total suspended solids measured in those samples (504,000 and 10,500,000 
µg/L). Using unfiltered samples may over-estimate the bioavailable fraction of metals in 
surface water. To reduce this potential bias, risks were re-evaluated by using filtered 
surface water data. All four metals were detected at very low concentrations (i.e., close to 
or below the A WQC) or not at all ( e.g., mercury) in unfiltered surface water. The estimated 
risks using filtered surface water data were virtually the same for the muskrat (the RMB HI 
= 13, and the average HI= 4.5), and were greatly reduced for the heron (the RMB HI= 6.1, 
and the average HI = 1.8). These results suggest that arsenic, lead, and manganese in 
sediment may cause risk to herbivorous mammals, and mercury in sediment may cause risk 
to wading piscivorous birds. The bioconcentration potential of unfiltered mercury in 
surface water had a dramatic effect on risk estimates for the heron; however, mercury was 
not detected in the unfiltered sample, suggesting limited or no bioavailability. 
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All four metals (arsenic, lead, manganese, and mercury) were detected at maximum 
concentrations in Area 2 sediment that are only two (or less) times higher than upgradient 
concentrations of these metals. 

Arsenic and lead risk estimates for the muskrat are based on reproductive endpoints for rats, 
and the manganese risk estimate is based on an endpoint for survival. Therefore, it is 
possible that small herbivorous mammals may potentially experience adverse effects on 
reproduction or survival. However, the arsenic RTV (0.58 mg/kgBW/day) may be overly 
conservative for estimating risks for wildlife receptors. As discussed for Area 2 Upland 
surface soil, risks to wildlife receptors at background levels of arsenic in soil exceed 1. A 
three-generation study measuring the reproductive effects that arsenic had on rats resulted in 
a NOAEL of 1 mg/kgBW/day (ATSDR, 1999); if risks to wildlife receptors were calculated 
using this NOAEL as the arsenic RTV, arsenic risk estimates would be nearly one-half 
current estimates. In this example, the muskrat H1 would drop to 9.4, with the arsenic HQ 
equal to 5.0. A search for more arsenic toxicity data may reveal higher effect doses. Given 
how conservative the selected arsenic RTV is, and the relatively low levels of risk 
contributed by lead and manganese (approximately 12 percent and 9 percent [respectively] 
of the overall risk, with maximum HQs of 1.7 and 1.3 [respectively]), adverse effects on 
small mammals from exposure to these analytes are unlikely. 

The mercury risk estimate for the heron is based on a three generation reproductive behavior 
study on mallards; therefore, it is possible that wading piscivorous birds may experience 
adverse reproductive effects from exposure to RME concentrations of mercury in Area 2 
Cold Spring Brook sediment. However, mercury was detected in only one sediment sample 
(57D-95-06X) at a concentration of 0.36 µgig. This concentration only slightly exceeds the 
range of "no1mal" sediment concentrations (0.35 µgig) as defined by Rojko (1990). 57D-
95-06X is located in the stream channel across from the berm, where site-related 
concentrations are not expected to be highest due to distance from the site and the low 
depositional nature of that area. It is more likely that mercury concentrations at 57D-95-
06X are consistent with regional levels associated with atmospheric deposition, rather than 
site-related releases. Furthermore, the selected RTV is based on a study for methyl 
mercUiy, which may be overly conservative for estimating risks to wildlife receptors. There 
is no association of methyl mercury with AOC 57. 

Area 3 Surface Water and Sediment. HQs and Hls were calculated for the raccoon using 
unfiltered surface water and sediment data from Area 3. Risk calculations are provided in 
Appendix 0-2, Table 0-2.22 and a sU!llillary of risks is provided in Table 9-60. The RME 
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summary HI for the raccoon exposed to Area 3 floodplain unfiltered surface water and 
sediment is less than 1, suggesting that risks to omnivorous semi-aquatic mammals are 

• unlikely. Given that no risks were estimated, risks to the raccoon were not estimated for 
filtered surface water or average exposure concentrations. 

9.2.6.2 Terrestrial Plants. Risks for ten-eshial plants were evaluated by comparing the 
selected phytotoxicity benchmarks (Appendix 0-1, Table 0-1.7) to RME and average 
EPCs. The results of the surface soil evaluations for AOC 57 are presented in Tables 9-61 
through 9-63, and are discussed in the following paragraphs. There are no toxicity data 
available relating plant exposures to trich!orofluoromethane or TPHC with adverse 
responses; therefore, plant exposures to these analytes were not evaluated and potential 
adverse effects remain an uncertainty. 

Area 2 Upland Surface Soil. RME and average EPCs of arsenic and the RME concentration 
for nickel in Area 2 upland surface soil exceed phytotoxicity benchmarks (Table 9-61). All 
other CPC exposure concentrations are less than phytotoxicity benchmarks, suggesting that 
plants are not at risk from exposure to VOCs, SVOCs, pesticides, cobalt, copper, 
manganese, or selenium in Area 2 upland surface soil. 

As discussed in Subsection 9 .2.6.1, the RME concentration for arsenic is consistent with 
background values for arsenic at Devens, and the average concentration is less than 
background. Therefore, the phytotoxicity benchmark for arsenic most likely over-estimates 
risk to plants. The RME concentration for nickel (30.7 µgig) only slightly exceeds its 
benchmark value (30 µgig), and only exceeds background values observed at Devens by a 
factor of 2. Furthermore, given the disturbed nature (i.e., off-road vehicular traffic) of the 
upland portion of Area 2, it is unlikely that arsenic and nickel concentrations in Area 2 
upland surface soil would cause phytotoxic effects in plants; rather, other disturbances are 
more likely to act as stressors on plant growth and survival. 

Area 2 Floodplain Surface Soil. RME and average EPCs of arsenic, lead, selenium, and 
zinc in Area 2 floodplain surface soil exceed phytotoxicity benchmarks (Table 9-62). All 
other CPC exposure concentrations are less than phytotoxicity benchmarks, suggesting that 
plants are not at risk from exposure to VOCs, SVOCs, pesticides, Aroclor-1260, antimony, 
barium, copper, or manganese in Area 2 floodplain surface soil. 

Lead was detected in all eleven floodplain soil samples at concentrations ranging from 18.7 
µgig to 320 µgig. The RME (320 µgig) and average (143 µgig) concentrations of lead 
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exceed the phytotoxicity benchmark by factors of approximately 5 and 3. Elevated 
concentrations oflead (i.e.,> 100 µgig) were observed in surface soil in two distinct areas at 
Area 2, located southeast and southwest of the erosion mat (including sample locations 
57E-95-12X, 57E-95-15X, 57E-95-l 7X, 57S-98-02X, and 57S-98-07X through 57S-98-
10X. It is possible that plants in these areas may exhibit phytotoxic effects from exposure 
to lead. 

The RME (47.9 µgig) and average (24.1 µgig) concentrations of arsenic exceed the 
phytotoxicity benchmark for arsenic (10 µgig) by factors of approximately 5 and 2.4, 
respectively. However, this benchmark is less than the observed background concentration 
of arsenic in soil at Devens (19 µgig). It is possible that this phytotoxicity benchmark may 
overestimate risk to terrestrial plants. 

The RME and average concentrations of selenium and zinc in Area 2 floodplain soil only 
slightly exceed their phytotoxicity benchmarks ( all by less than 4.5). These slight 
exceedances suggest that potential risks to terrestrial plants from exposure to selenium and 
zinc are likely to be minimal. 

It should be noted that all surface soil samples .evaluated in the AOC 57 BERA were 
collected in areas characterized by dense floodplain forest growth; no signs of phytotoxicity 
have been observed at the site. 

Area 3 Surface Soil. RME and average EPCs of arsenic, manganese (RME only), and 
selenium (RME only) in Area 3 surface soil exceed phytotoxicity benchmarks (Table 9-63). 
All other CPC exposure concentrations are less than phytotoxicity benchmarks, suggesting 

• that plants are not at risk from exposure to VOCs, SVOCs, pesticides, PCBs, and cadmium 
in Area 3 surface soil. 

RME concentrations of arsenic (41 µgig) and manganese (548 µgig) (both detected at 57B-
98-08X) only exceed background values by a factor of 2 or less; the concentrations of these 
analytes detected at the other sample locations are less than background and the 
phytotoxicity benchmarks values. In addition, the maximum manganese and selenium 
concentrations only slightly exceeds their phytotoxicity benchmarks (500 and 1 µgig, 
respectively), and as previously stated, the arsenic phytotoxicity benchmark may 
overestimate risk as it is less than the background value for arsenic in Devens surface soil. 
This evidence suggests these analytes are not likely to cause phytotoxic effects for plants 
exposed to Area 3 surface soil. 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57RITEX1\final\57finaltext.doc 
June 6, 2000 

9-73 

45001 



SECTION9 

9.2.6.3 Terrestrial Invertebrates. Risks for terrestrial invertebrates were evaluated by 
comparing the selected invertebrate benchmarks (Appendix 0-1, Table 0-1.8) to RME and 
average EPCs. The results of the surface soil evaluations for AOC 57 are presented in 
Tables 9-61 through 9-63, and are discussed in the following paragraphs. There are no 
toxicity data available relating invertebrate exposures to antimony, barium, cobalt, 
manganese, selenium, PCBs, dibenzofuran, trichlorofluoromethane, or TPHC with adverse 
responses; therefore, invertebrate exposures to these analytes were not evaluated and 
potential adverse effects remain an uncertainty. 

Area 2 Upland Surface Soil. RME and average EPCs for all analytes detected in Area 2 
upland surface soil are less than soil invertebrate benchmarks, suggesting that invertebrates 
are not at risk from exposure to analytes in Area 2 upland soil (Table 9-61). 

Area 2 Floodplain Surface Soil. The RMB concentrations of copper (39.3 µgig) and zinc 
(150 µgig) slightly exceed the soil invertebrate benchmarks (30 and 130 µgig, respectively) 
(Table 9-62); however, these slight exceedances are not indicative of substantial risks to 
these receptors. All other RME and average EPCs are less than soil invertebrate 
benchmarks, suggesting that invertebrates are not at risk from exposure to Area 2 floodplain 
soil. 

Area 3 Surface Soil. All RME and average exposure concentrations are less than 
invertebrate benchmark values (Table 9-63), suggesting that invertebrates are not at risk 
from exposure to analytes detected in Area 3 surface soil. 

9.2.6.4 Aquatic Organisms. Risks for aquatic receptors from exposure to Area 2 and 3 
surface water and sediment were characterized based on the toxicity test evaluation 
performed for the midge and amphipod, and a comparison of surface water and sediment 
EPCs with the toxicity benchmarks discussed in Subsection 9.2.5. 

Area 2 Surface Water - Benchmark Comparison. The comparison of Area 2 filtered and 
unfiltered surface water EPCs with toxicity benchmarks is provided in Table 9-64. This 
comparison indicates that surface water concentrations of bis(2-ethylhexyl)phthalate and 
most metals exceed aquatic benchmark valnes. As discussed in Subsections 9.2.3.4 and 
9.2.6.1, concentrations of metals in unfiltered surface water were elevated at sample 
locations 57D-95-04X and 57W-98-02X, which may possibly be related to the total 
suspended solids measured at those locations (504,000 and 10,500,000 µg/L). These 
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analytes were either not detected in any other surface water sample, or were detected at 
concentrations that are consistent with benchmark values. 

Using unfiltered samples may over-estimate the bioavailable fraction of metals in surface 
water. Several metals that were only detected in unfiltered surface water (including 
cadmium, chromium, copper, mercury, selenium, and vanadium) were not detected in 
filtered samples, suggesting that these analytes are not bioavailable to aquatic organisms. 
Of the metals detected in filtered surface water, only iron, manganese, and zinc exceeded 
benchmarks. The RMB and average EPCs for filtered manganese and zinc only slightly 
exceed their benchmark values. It is unlikely that exposure to these analytes would result in 
adverse effects. 

Bis(2-ethylhexyl)phthalate was detected in only one of nine surface water samples, also at 
57D-95-04X. This single detect exceeds the lowest adverse effect concentration in the 
AQUJRE database (0.89 µg!L for moorfrog hatchability) by slightly less than two orders of 
magnitude. The maximum concentration does not exceed the proposed federal A WQC of 
160 µg!L. A review of the AQUJRE database for bis(2-ethylhexyl)phthalate (Appendix 0-
1, Table 0-1.9) indicates that the maximum concentration exceeds adverse • growth, 
reproduction, or survival effects concentrations for the water flea, rainbow trout, and brook 
trout. Trout, which are coldwater species of fish, do not inhabit the surface waters at 
AOC 57. It is possible that some species of freshwater invertebrates and amphibians may 
be at risk from exposure to bis(2-ethylhexyl)phthalate detected at 57D-95-04X. However, 
given that bis(2-ethylhexyl)phthalate was only detected once in a relatively dynamic 
medium (i.e., these results may not be reproducible), and that it is not related to past site 
disposal activities, it is unlikely that unacceptable risks to water column populations are 
present. 

Iron was detected in all surface water samples at concentrations ranging from 194 to 17,200 
µg!L in filtered samples, and from 592 to 17,600 µg!L in unfiltered samples. The RMB and 
average exposure concentrations exceed both the A WQC (1,000 µg!L) and the lowest 
adverse effect concentration in the AQUJRE database (3,700 µg!L for duckweed growth). 
The maximum iron concentration detected in unfiltered surface water was detected at 57D-
95-04X, which, for the reasons previously mentioned, may not truly represent actual 
exposures to aquatic organisms. The maximum concentration of iron detected in filtered 
surface water was detected at 57D-95-05X at the edge of the wetland next to the berm. 
Surface water at this location is stagnant and is in closest proximity to where contamination 
from AOC 57 may enter Cold Spring Brook. In addition, an organic sheen has been 
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observed at this location in the past, suggesting that microbial activity at this location may 
be elevated. Concentrations of iron at all other Cold Spring Brook surface water samples 
are consistent with the benchmark values, indicating that adverse effects to aquatic 
organisms are unlikely to occur in other portions of the brook. 

Based on the results of the surface water analysis, it is possible that concentrations of iron at 
57D-95-05X may cause adverse effects to some aquatic organisms. Potential risks to 
aquatic organisms from exposure to bis(2-ethylhexyl)phthalate at 57D-95-04X, and filtered 
zinc and manganese at 57D-95-04X were also identified. The highest unfiltered metals 
concentrations and TPHC concentrations (924 µg/L) in surface water were detected at 57D-
94-04X, suggesting that the emergent marsh may be acting as a sink for metals and 
petroleum-related compounds that migrate from npgradient sources. 

Area 3 Surface Water - Benchmark Comparison. The comparison of Area 3 filtered and 
unfiltered surface water EPCs with toxicity benchmarks is provided in Table 9-65. This 
comparison indicates that unfiltered surface water concentrations of copper, lead, and zinc 
exceed aquatic benchmark values. As discussed in Subsections 9.2.3.5 and 9.2.6.1, 
concentrations of metals in unfiltered surface water were elevated at sample locations, 
possibly related to the total suspended solids measured in Area 3 surface water (3,240,000 
to 15,800,000 µg/L). These analytes were not detected in unfiltered surface water sample, 
suggesting that they are not bioavailable to aquatic organisms. Therefore, exposures to 
these analytes are not likely to resnlt in adverse effects. 

Sediment - Toxicity Test Results. Risks for aquatic macroinvertebrates in AOC 57 
sediment are characterized based on the results of sediment toxicity tests from samples 
collected in Cold Spring Brook. The sediment analytical and toxicity test samples were 
collected concurrently; therefore, the analytical results for the sediment samples can be used 
to help interpret the contaminant exposures and responses of the test species (midges and 
amphipods) in the toxicity tests. The results from these tests are used to interpret potential 
risks to aquatic organisms in both Areas 2 and 3 sediment. 

As previously discussed in Subsection 9.2.5.3, midge growth was significantly lower in 
sediment sample 57D-95-04X than in the reference sample (57D-95-08X). No other 
statistically significant differences in midge or amphipod survival and growth were 
observed between the reference or control sediment samples and sediment collected from 
Cold Spring Brook. The maximum concentrations of copper (201 µgig), lead (410 µgig), 
and TPHC-diesel fraction (150 µgig) were detected in 57D-95-04X; concentrations of all 
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other metals, pesticides, PCBs, and SVOCs were negligible at this sample location. 

Appendix 0-3, Tables 0-3.1 through 0-3.3 present a series of simple linear regression 
analyses evaluating statistical relationships between biological effects observed in the midge 
toxicity test and concentration of copper, lead, and TPHC ( diesel fraction) detected in 
AOC 57 sediment. Other sediment CPCs were not included in the regression analyses 
because there was no apparent relationship between concentrations and adverse biological 
response. 

The results of the regressions indicate that midge growth is somewhat correlated with 
concentrations of copper and lead in sediment, but poorly correlated with concentrations of 
TPHC in AOC 57 sediment. The square of the correlation coefficient (r2) values for copper, 
lead, and TPHC were 0.59, 0.67, and 0.078 (respectively). These results indicate that there 
may be a correlation between toxicity testing results and lead and copper concentrations in 
sediment. This evaluation does not consider the effects on the midge from a combined 
group of analytes. 

Area 2 Sediment - Benchmark Comparison. The comparison of Area 2 sediment 
concentrations with benchmarks is provided in Table 9-66. This comparison indicates that 
sediment concentrations of most metals, pesticides, Aroclor-1260, PAHs, and acetone 
exceed aquatic benchmark values. 

Maximum concentrations of metals do not appear to be spatially related (i.e., there is no 
pattern to where maximum concentrations are distributed), and concentrations generally 
exceed benchmark values at several sample locations. Metals concentrations generally 
exceed the NOAA ER-L's (which correspond to the 10th percentile of effects concentrations 
for aquatic organisms) and the OME LELs (which are designed to be protective of the 
majority of aquatic organisms). Maximum concentrations of PAHs (except chrysene) are 
co-located at 57D-95-07X, and maximum concentrations of DDTR compounds are co
located at 57D-95-06X; however, as with metals, these analytes were detected at several 
sample locations that exceed sediment benchmarks. As with metals, concentrations of 
organic analytes generally tend to exceed the NOAA ER-Ls and the OME LELs. 

Based on the toxicity test results for C. ten tans and H. azteca ( and the fact that copper and 
lead are not CPCs in Area 3 sediment), it is likely that this benchmark comparison method 
of evaluation may have over-estimated risk to aquatic organisms. Furthermore, the 
benchmark comparison with the bulk sediment inorganics concentrations may not be a good 
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predictors of toxicity to aquatic organisms because of the affinity for certain metals to bind 
to sulfides. Elevated TOC levels in sediment may further limit metals bioavailability similar 
to organics, as seen by the fact that concentrations of organics are consistent with or less 
than the USEP A sediment quality guidelines that are adjusted to account for the TOC of 
sediment ( e.g., most pesticides, Aroclor-1260, and the P AHs). 

Area 3 Sediment - Benchmark Comparison. The comparison of Area 3 sediment 
concentrations with benchmarks is provided in Table 9-67. This comparison indicates that 
sediment concentrations of 4,4' -DDD, Aroclor-1260, P AHs, dichlorobenzenes, and acetone 
exceed aquatic benchmark values. Concentrations of chemicals detected in Area 3 sediment 
are generally an order of magnitude lower than those detected in Area 2 sediment. 

Maximum concentrations of metals do not appear to be spatially related (i.e., there is no 
pattern to where maximum concentrations are distributed), and concentrations generally 
exceed benchmark values at several sample locations. Several of the maximum P AH 
concentrations are collocated at 57D-98-07X, and maximum concentrations of 
dich!orobenzenes, Aroclor-1260, and 4,4' -DDD are generally found at 57D-98-05X and 
57D-98-06X. Concentrations of organic analytes generally tend to exceed the NOAA ER
Ls and the OME LELs, which are not corrected for the TOC content of sediment. Those 
USEP A toxicity benchmarks that are corrected for TOC are generally higher than RME 
concentrations of these analytes (except the RME concentration of 4,4'-DDD, which is less 
than two times higher than the TOC-adjusted guideline). 

Given the generally lower concentration of chemicals in Area 3 sediment (as compared to 
Area 2), and based on the toxicity test results for C. tentans or for H. azteca, it is likely that 
this benchmark comparison method of evaluation may have over-estimated risk to aquatic 
orgamsms. 

Groundwater Concentrations. Potential impacts to Cold Spring Brook surface water from 
groundwater discharge are evaluated by qualitatively comparing groundwater exposure 
concentrations to surface water exposure concentrations. The concentrations for these 
media are presented in Tables 9-50 (Area 2 surface water), 9-51 (Area 3 surface water), 9-
54 (Area 2 groundwater), and 9-55 (Area 3 groundwater). 

The results of this evaluation indicate that Area 2 groundwater may be influencing Area 2 
surface water in Cold Spring Brook. Most of the same chlorinated solvents and metals were 
detected in these media; however, more metals were detected in surface water. Nearly all of 
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the concentrations of analytes detected in unfiltered groundwater are less than in unfiltered 
surface water, but the opposite is true for filtered groundwater and surface water. 
Concentrations of tetrachloroethylene and bis(2-ethylhexyl)phthalate are also greater in 
groundwater than in surface water. While the chemicals detected in Area 2 surface water 
reflect many of those detected in groundwater, they do not seem to be a risk to aquatic 
orgamsms. 

The chemicals detected in Area 3 groundwater differ substantially from those detected in 
surface water. Many chlorinated solvents (including carbon tetrachloride, chloroform, 
methylene chloride, tetrachloroethylene, and trichloroethylene) were detected in 
groundwater, but were not detected in surface water. In addition, Area 3 groundwater 
contains many fuel-related VOCs and other SVOCs or PAHs (including ethylbenzene, 
styrene, xylenes, 2-methylnaphthalene, naphthalene, 1,2- and 1,4-dichlorobenzene, bis[2-
ethylhexyl]phthalate, and 4-methylphenol) that were not detected in surface water. Several 
metals (including barium, copper, ·1ead, and zinc) were detected at higher concentrations in 
unfiltered Area 3 surface water than in unfiltered Area 3 groundwater. Surface water 
concentrations in the Area 3 floodplain are likely an expression of groundwater, but do not 
seem to reflect impacts from Area 3 groundwater. 

9.2.7 Uncertainty Analysis 

The objective of the uncertainty analysis is to discuss the assumptions of the BERA process 
that may influence the risk assessment results and conclusions. General tmcertainties 
inherent in the risk assessment process and in the AOC 57 BERA are included in Table 9-
68. 

Additional uncertainties associated with the risk assessment at AOC 57 include the 
following. 

• There is uncertainty associated with potential risks to rare, threatened, or endangered 
species. Although none of the species listed in Subsection 9.2.1.3 are confirmed 
residents at AOC 57, the MNHP identified several rare, threatened, or endangered 
species as occurring within one mile of AOC 57. Although risks for these specific 
receptors cannot be quantified, the following risk extrapolations can be made based 
on risk estimates for other receptors: 
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1. based on risk estimates for plants, the ovate spike-sedge ( endangered) may 
be at risk if exposed to lead in floodplain surface soil; 

2. based on risk estimates for plants, the Houghton's flatsedge ( endangered), 
New England blazing star (special concern), and wild senna ( endangered) 
may be at risk if exposed to lead in Area 3 upland soils at location (57B-95-
09X); 

3. based on risk estimates for the short-tailed shrew (an omnivorous mammal, 
whose diet of worms, slugs, and some plants most closely resembles that of 
turtles), the Blanding's turtle (threatened), eastern box turtle (special 
concern), and wood turtle (special concern) may be at risk if exposed to 
selenium and lead in floodplain surface soil; 

• As noted in the BERA, there were no signs of stressed vegetation at AOC 57. 
Furthermore, risk extrapolations for threatened and endangered species may be 
overly conservative as these species may not reside at AOC 57. Additional 
uncertainties associated with the potential dietary exposures and risks to the reptiles 
listed in Subsection 9.2.1.3 are discussed in Table 9-68. 

• There is uncertainty associated with the food chain risk evaluations for wildlife, 
specifically associated with the selection of RTVs. Current Army guidance for 
conducting BERAs (Wentsel et al., 1997) suggests using NOAEL data for 
evaluating risks to wildlife. When NOAELs are not available, the guidance 
suggests applying uncertainty factors (UFs) of 10 to LOAELs, and 100 to LDsos. In 
addition, the guidance also suggests applying other UFs to RTVs for inter-species 
extrapolations, and for laboratory-to-field extrapolations ( effectively resulting in 
UFs of approximately 10,000 or more). These UFs are intended to add a degree of 
conservatism when evaluating risks for wildlife receptors for which specific toxicity 
data are lacking. While these UFs may be appropriate for use in screening-level 
assessments, they may add considerable uncertainty to BERAs, potentially 
compromising the credibility of the risk conclusions and resulting in spurious 
remedial actions. When UFs are applied to RTVs, risk estimates for wildlife 
receptors may indicate a much higher potential for risk than is realistically possible. 
For example, UFs applied to the arsenic RTV for reproductive effects in rats would 
result in a sub lethal HQ of 101 for the white-footed mouse, indicating a high 
probability of risk at background concentrations of arsenic in soil ( such as was 
detected in Area 2 upland soil). Multiple conservative assumptions for each analyte 
would result in cumulative risk estimates (i.e., an HI) in the thousands. For these 
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reasons, the Army has decided not to apply UFs to RTVs in the AOC 57 BERA; 
therefore, the food chain evaluation may underestimate potential risks to wildlife 
receptors, according to the suggested guidance. 

• There is uncertainty associated with potential risks to ecological receptors from 
exposure to chemicals that had been eliminated from the ERA based on a 
comparison with background concentrations for surface soil, and upgradient 
concentrations and/or published values for Massachusetts lakes and ponds for 
surface water and sediment. Consequently, these potential risks have been 
quantified as part of the uncertainty analysis. Given that these chemicals were 
eliminated from the ERA because maximum concentrations were less than 
background, upgradient, or published concentrations for Massachusetts lakes and 
ponds, it is anticipated that potential risks from these chemicals are negligible, or 
are representative of general conditions of the area. 

Tables 9-4 7 through 9-53 depict the CPC selection process for surface soil, 
surface water, and sediment at Areas 2 and 3 of AOC 57. For those chemicals 
eliminated as CPCs ( excluding the essential nutrients), summary statistics and 
RME and average exposure concentrations are presented in Appendix 0-3, Tables 
0-3.1 through 0-3.6. Risks to ecological receptors were evaluated for these 
chemicals by the same processes outlined for those chemicals retained as CPCs in 
the baseline ERA. 

Food chain risks for terrestrial and semi-aquatic wildlife were quantified for 
chemicals elinrinated as CPCs using the same representative wildlife receptors and 
exposure assumptions as for chemicals retained as CPCs. The results of this 
evaluation are presented in Tables 0-4.1 through 0-4.10 in Appendix 0-4 and 
summarized in Table 0-3.7 in Appendix 0-3. These results indicate that wildlife 
receptors are not at risk from exposure to chemicals eliminated as CPCs because all 
His are less than 1. When combined with the His calculated for CPCs that were 
retained in the ERA, the additional risk to wildlife receptors are negligible (Table 0-
3 .7). For both Area 2 upland and Area 3 surface soil, the combined His for the 
American robin slightly exceed or are equal to 1; population-level effects are not 
likely to occur for small omnivorous bird populations at these low risk levels. This 
evidence indicates that terrestrial and semi-aquatic wildlife receptors are not at risk 
from exposure to chemicals eliminated as CPCs in surface soil, surface water, and 
sediment. 
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Potential risks to terrestrial plants and soil inve1iebrates were evaluated for 
chemicals eliminated as CPCs in surface soil by the same method as for chemicals 
retained as CPCs. The results of this evaluation, which are shown in Tables 0-3.8 
through 0-3.10 for Area 2 upland, Area 2 floodplain, and Area 3 (respectively) 
indicate that soil inve1iebrates are not at risk from exposure to chemicals 
eliminated as surface soil CPCs. However RME and average exposure 
concentrations of aluminum, chromium, and vanadium all exceed phytotoxicity 
benchmarks by approximately 2, 1, and 1 orders of magnitude (respectively). The 
phytotoxicity benchmarks for aluminum, chromium, and vanadium were derived 
by the Oak Ridge National Laboratory (Will and Suter, 1994) by selecting the 10th 

percentile value of rank ordered LOEC values obtained from studies using 
sensitive crop species ( e.g., soybean, lettuce, tomato, oats, and clover). 
Unfortunately, few studies for these chemicals were available (n=l, 7, and 2 for 
aluminum, chromium, and vanadium, respectively). Consequently, the authors 
assigned a low level of confidence to these benchmarks, suggesting that there is a 
high degree of uncertainty associated with these phytotoxicity benchmarks. 
Furthermore, background values for aluminum, chromimn, and vanadium in 
Devens soil exceed the phytotoxicity benchmarks by higher factors (360, 33, and 
16, respectively), suggesting that the phytotoxicity benchmarks are overly 
conservative for this region. These benchmarks have not changed since this 
document was updated in 1997 (Efroymson et al., 1997). This evidence indicates 
that terrestrial plants and soil invertebrates are not at risk from exposure to 
chemicals eliminated as CPCs in surface soil. 

Potential risks to aquatic receptors were evaluated for chemicals eliminated as 
CPCs in surface water and sediment by the same method as for chemicals retained 
as CPCs. Manganese at Area 3 was the only analyte eliminated as a CPC in 
surface water. A comparison of the Area 3 manganese RME and average 
exposure concentrations with the surface water benchmark, presented in Table O-
3 .1 l in Appendix 0-3, indicates that aquatic organisms are not at risk. Tables 0-
3.12 and 0-3.13 in Appendix 0-3 show a comparison of sediment concentrations 
of chemicals eliminated as CPCs with sediment benchmarks. These comparisons 
indicate that RME and average exposure concentrations of cadmium in Area 2 
sediment, and arsenic, barium, and lead (RMB only) in Area 3 sediment exceed 
the most conservative sediment benchmarks by factors of approximately 4, 6, 3, 
and 2 (respectively). Upgradient concentrations of arsenic, barium, and lead 
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exceed these benchmarks by factors of approximately 18, 5, and 7 (respectively). 
Under laboratory toxicity test conditions, aquatic organisms experienced no 
adverse effects when exposed to sediment from Area 2 containing much higher 
concentrations of these metals, suggesting that the sediment benchmarks are 
overly conservative for evaluating risk at AOC 57. This evidence indicates that 
aquatic organisms are not at risk from exposure to chemicals eliminated as CPCs 
in surface water and sediment. 

• Risks to wildlife receptors from food chain exposures have been evaluated 
separately in the baseline ERA based on habitat preferences and/or Area 
boundaries. There is uncertainty about the additive risks to certain wildlife 
receptors ( e.g., the barred owl and red fox) with large home ranges that may 
forage in contiguous suitable habitats. To address this uncertainty, the His 
calculated for these receptors from exposure to chemicals retained (RME and 
average) and eliminated (RME only) as CPCs have been summed in Table 0-3.7 
to estimate their additive risks: 

ReceQtor ( exQosure) Area 2 Ugland Area 2 Floodglain Area3 Additive Risk 
Barred owl (RME) 0.00032 0.00032 0.00038 0.0010 
Barred owl (Average) 0.00013 0.00011 0.00017 0.00041 
Red fox (RME) 0.00011 NA 0.0011 0.0012 
Red fox (Average) 0.000045 NA 0.00030 0.00035 

As can be seen, wildlife receptors that forage in contiguous suitable habitats are not 
at lisk from additive exposures. 

• The food-web modeling results suggest that adverse effects to wildlife receptors 
from exposure to surface soil may occur from RME concentrations of arsenic. 
However, given the conservative nature by which risks were estimated, it is unlikely 
that wildlife receptors are at risk. Specifically, the finding that background arsenic 
levels are also associated with risk indicate that the reference studies used in support 
of RTV derivation are unduly conservative. In addition, ecological receptors are 
highly unlikely to be chronically exposed to maximum contaminant concentrations. 
And, as previously discussed, the contaminants with the greatest HQs are 
mechanistically distinct, such that combining risks (i.e., HQs) is overly conservative. 

o There is uncertainty associated with the food chain risk estimates for wildlife, 
specifically associated with the exposure concentrations. The risk estimates were 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57RITEX1\final\57finaltext.doc 
June 6, 2000 

9-83 

45001 



SECTION9 

calculated using data generated in 1995 and 1996 for the Rl, and also using data 
generated in 1998 and 1999 in response to regulator comments on the Draft Rl. 
While using data from all four years is appropriate, the analytical programs varied 
slightly in the methods used and detection limits achieved. There was also some 
variation in the target analyte lists, such that some chemicals analyzed in 1995 were 
not analyzed in 1998, and vice versa. This may present some uncertainty in the 
BERA. 

• There is uncertainty associated with the analytical results for arsenic. The arsenic 
results for soil at locations 57S-98-07X and 57S-98-08X has been qualified as 
estimated because the percent moisture in these samples was greater than 30 
percent. It is possible that the arsenic results may be biased high. 

• Risks to terrestrial receptors associated with exposure to TPHC, diesel fuel, and 
EPHNPH in surface soil, surface water, and sediment may have been under
estimated. Although selected as a CPC for these media, TPHC was not evaluated in 
the BERA because there are no toxicological benchmarks. TPHC was detected at 
concentrations in surface soil ranging from 5,100 to 41,000 µgig, in surface water at 
concentrations ranging from 250 to 920 µg/L, and in sediment at concentrations 
ranging from 270 to 3,200 µgig. 

• Risks to avian species may have been over- or under-estimated because bio
accumulation and toxicity data for this taxonomic group are generally lacking in the 
literature. To estimate risks to avians at AOC 57, mannnalian data were used as 
smrngate values when avian data were lacking; however, there are additional 
uncertainties associated with extrapolations between these two taxa due to differing 
life stages and physiological parameters. 

• Risks to plants and invertebrates may have • been under-estimated because 
phytotoxicity and invertebrate benchmarks for several analytes are lacking. 
Specifically, potential risks to plants from exposure to TPHC and 
trichlorofluoromethane, and potential risks to invertebrates from exposure to 
antimony, barium, cobalt, manganese, selenium, PCBs, dibenzofuran, 
trichlorofluoromethane, and TPHC could not be evaluated. 

• There is uncertainty associated with using unfiltered surface water data for 
evaluating risk to aquatic organisms from exposure to inorganic analytes. Risks to 
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aquatic organisms may have been over-estimated because unfiltered data represent 
the total fraction of analytes that occur in the water column, including those that are 
sorbed to particulates. In particular, there is uncertainty associated with the 
concentrations of unfiltered metals detected at sample location 57D-95-04X; the 
turbidity of this sample was high (504,000 µg!L) and many of the metals (including 
cadmium, chromium, copper, mercury, and vanadium) were not detected in any 
other filtered or unfiltered sample. The risk estimates for filtered surface water 
suggest that aqua\ic receptors are unlikely to exhibit adverse effects. 

• No sediment benchmarks exist for aluminum, cobalt, selenium, 
trichlorofluoromethane, diesel fuel, or TPHC gas fraction; therefore, risks to aquatic 
organisms from exposure to these analytes remain an uncertainty. In the absence of 
acid volatile sulfide data, the bioavailability of metals and TPHCs to exposed 
species is unknown. 

• There is uncertainty associated with the control results in the amphipod (H. azteca) 
toxicity test. Only 64 percent survival was observed in the control sample, as 
opposed to the recommended minimum of 80 percent. These low survival rates 
may be attributable to stress to the organisms from shipment from the supply 
vendor, or possibly from contaminated control sediments collected by the toxicity 
test laboratory. Although control survival was below acceptable levels, amphipod 
survival in site samples was not significantly less than amphipod survival observed 
in the upstream reference location. Therefore, conclusions regarding risks to aquatic 
life at AOC 57 can be made based on a comparison with the reference results, rather 
than the control results. 

• There is uncertainty associated with the bioaccumulation study performed using the 
freshwater oligochaete, Lumbriculus variegatus. Uncertainties center around 
several issues, including 1) the reliability of the chemical analysis resulting from 
sample mishandling, and 2) the detection of aldrin in oligochaete tissue, which may 
be associated with laboratory equipment contamination or elevated detection limits 
due to inadequate sample size. Because of the uncertainties surrounding this study, 
the results were not used in the assessment. 

• There is uncertainty associated with the TPHC results for sediment in Cold Spring 
Brook. The data review performed on chemical analysis revealed that the TPHC 
concentrations may be biased low (i.e., concentrations of TPHC in Cold Spring 
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Brook may be higher). 

• Risks for analytes detected in the method blanks, trip blanks, and rinseate blanks 
may have been over-estimated. In particular, there were phthalates, acetone, and 
chlorinated solvents detected in method blanks associated with water samples, and 
phthalates, TPHC, and various VOCs detected in method blanks associated with 
solid media. In addition, several chlorinated solvents, bis(2-ethylhexyl)phthalate, 
mercury, lead, iron, potassium, and manganese were detected in rinseate blanks, and 
several chlorinated solvents were detected in trip blanks. 

9.2.8 Summary of BERA for AOC 57 

Potential risks for ecological receptors were evaluated for CPCs in surface soil, surface 
water, sediment, and groundwater at AOC 57. The following items summarize the results 
of the AOC 57 BERA: 

• mercury was detected in only one unfiltered surface water sample, and not at all in 
filtered surface water. The detection in the one unfiltered sample raises uncertainty 
about the bioavailability of mercury in Area 2 surface water. There are also doubts 
about the origin of mercury in the one sediment sample in which it was detected. 
Furthermore, the RTV used to evaluate avian risks for mercury was based on a study 
using methyl mercury; this RTV may have over-estimated potential risks to wading 
birds because methyl mercury is not associated with AOC 57. These factors create 
significant uncertainty regarding the conclusion of the BERA that wading birds may 
be at risk from exposure to mercury from Area 2 surface water or sediment that may 
bioaccumulate in fish tissue; 

• a survey of Area 2 showed no sign of contaminant induced stress to wetland or 
terrestrial vegetation, although the BERA indicated that there may be a risk to 
terrestrial plants from exposure to lead in Area 2 floodplain surface soil; 

• analyses of surface water samples indicate that unfiltered concentrations of metals 
are elevated at both Areas 2 and 3; however, these concentrations may be related to 
the high turbidity of the samples, and may not be bioavailable to ecological 
receptors. Therefore, there is uncertainty regarding the finding that aquatic 
organisms may be at risk from iron in surface water at 57D-95-05X (located 
adjacent to Area 2); 
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• while potential risks were also identified for benthic macroinvertebrates from 
exposure to metals, pesticides, PCB, and P AHs in Areas 2 and 3 sediment based on 
conservative benchmark comparisons, this conclusion is not supported by the 
apparent lack of adverse effects in bulk sediment toxicity studies. Benthic 
macroinvertebrates may be at risk from copper and lead concentrations in sediment 
at sample location 57D-95-04X ( concentrations of these analytes may be con-elated 
with observed adverse growth responses for C. ten/ans in toxicity tests). 

Based on a comparison of surface water data with upgradient groundwater data, Cold 
Spring Brook surface water in the vicinity of Area 2 may be impacted by groundwater 
discharge. However, there does not appear to be a risk to aquatic receptors from the 
chemicals common to both these media. Groundwater at Area 3 does not appear to be 
impacting downgradient surface water in the floodplain of Cold Spring Brook, based on the 
difference in chemicals detected in these media. 
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10.0 CONCLUSIONS AND RECOMMENDATIONS 

RI activities were conducted by HLA personnel at AOC 57 Areas 2 and 3 to evaluate the 
nature and distribution of the groundwater and soil contamination detected during previous 
investigations. Conclusions developed from the RI findings are presented in the following 
subsections. 

10.1 CONCLUSIONS 

The following conclusions are based on interpretation of data collected from previous 
investigations and the RI completed at AOC 57. Tables 10-1 and 10-2 summarize the 
results of the Human Health and Ecological Risk Assessments. 

AOC57 

Area 1 

• The geologic setting at AOC 57 includes a partially reworked soil/fill above 
the floodplain underlain by glacially deposited silty sand and sand. Surficial 
floodplain deposits include silt and silty sand underlain by discontinuous 
organic layers, sand, and silty sand. Bedrock was not encountered at 
AOC 57 but evidence suggests that depth to bedrock may be approximately 
100 to 150 feet bgs. 

• For the purpose of this RI the hydrogeologic condition at AOC 57 is 
dominated by the overburden aquifer. The water table is found in the 
overburden sands and silty sands. Local groundwater flow is primarily to 
the south - southeast. 

• Area 1 consists of an eroded drainage ditch and storm drain outfall south of 
Barnum Road. 

• A contaminated soil removal was performed in 1997 to address PAHs in 
soil. Following the removal action, Area 1 was recommended for no further 
action. 
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SECTION IO 

Area2 

• In accordance with recent USEP A requirements, an assessment for future 
unrestricted land use has been included in this RI. The assessment indicated 
that there are no unacceptable risks for future unrestricted land use. 

• Groundwater in the overburden aquifer at Area 2 discharges to Cold Spring 
Brook and its associated wetlands. The wetlands act to cause a convergence 
of groundwater flowpaths. 

• Estimates of Area 2 hydraulic conductivities range between lxl0-1 cm/sec 
(2x10·1 ft/min) and 4x104 cm/sec (8x104 ft/min) with a geometric mean of 
2x10·2 cm/sec (3x10·2 ft/min). A groundwater flow velocity of 1.6 feet per 
day was calculated using the geometric mean of estimated hydraulic 
conductivities and hmizontal hydraulic gradients. 

• Evidence suggests that the contaminant source is contaminated soils located 
in the vicinity of the previous soil removal excavation. Contaminated soils 
are attributed to the historical disposal of vehicle maintenance waste. 

• Soil contamination was detected both on the flat northern portion of the site 
and in the Cold Spring Brook floodplain. Contamination in the northern 
portion of the site is primarily TPHCs and is located in the surficial soils. 
Soil contamination in the floodplain is localized along the southern 
perimeter of the soil removal excavation. Detected contaminants consist 
primarily of PCE, TCE, toluene, Aroclor, and TPHC. 

• Chlorinated VOCs were detected in field analytical groundwater samples as 
well as off-site analytical groundwater samples. Specific contaminants 
observed include PCE, TCE, and toluene. The higher detections were 
observed in monitoring wells 57M-95-04A, 57M-95-07X, and 57M-95-08A 
and the piezometer 57P-98-02X all located along the southern portion of the 
site adjacent to Cold Spring Brook. Elevated levels of arsenic detected in 
groundwater are due to the mobilization of naturally occurring arsenic in 
soils. • 
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SECTIONl0 

• Soil and groundwater contaminant distributions appear to be vertically 
located in the vicinity of the water table. 

• Near shore surface water and sediment samples collected from the Cold 
Spring Brook wetlands adjacent to Area 2 were shown to contain similar 
chlorinated solvents as were found in Area 2 soils and groundwater. 
Discharge to the wetlands appears to be primarily located in the area of 57D-
95-0SX and 57D-98-0lX located southwest of the removal excavation. 
Analytical data indicates that Area 2 is not impacting downstream portions 
of Cold Spring Brook. Distribution of TPHC, arsenic, and other inorganics 
within the Cold Spring Brook stream chaunel suggest an alternate up gradient 
source for the analytes. Elevated concentrations of TPHC, arsenic, and lead 
were detected in the area of the brook upstream from Area 2. 

• Human health risk evaluations were performed for assumed exposure 
conditions for both the Area 2 Industrial Land Use scenario (upland) and the 
Recreational Land Use scenario (wetland). 

• The risk assessment evaluated post-removal action conditions for surface 
soil and subsurface soil. Chemicals of potential concern (CPCs) identified 
in surface soil and subsurface soil included arsenic, iron, manganese, 
Aroclor-1260, and petroleum compounds such as EPH and VPH 
hydrocarbon fractions. CPCs identified in groundwater, surface water, -and 
sediment were similar to those identified in soil, but also . included 
chlorinated VOCs, which were detected at low concentrations. 

• Exposures and risks for current site use were evaluated for a site 
maintenance worker (possible exposure to surface soil), and a trespasser 
ages 6 through 16 (possible exposure to surface soil, surface water, and 
sediment). Estimated cancer and non-cancer risks associated with current 
land use conditions are within acceptable levels established by the 
USEPA. 

• The possible health risks associated with the anticipated future site use 
were evaluated assuming that the upland portion of the site will be 
redeveloped for commercial/industrial use, and included evaluation of a 
commercial industrial worker (possible exposure to surface soil and 
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SECTION 10 

groundwater) and an excavation worker (possible exposure to surface soil 
and subsurface soil). Estimated cancer and non-cancer risks associated 
with future commercial/industrial development and use of upland areas of 
the site were within acceptable levels established by the USEP A. 

• Possible health risks for the future use of the wetland areas were evaluated 
assuming that the areas could be used for passive recreational/open space 
use and were evaluated for a recreational child ages 6 through 16 (possible 
exposure to surface soil, surface water, and sediment). Estimated cancer 
and non-cancer risks associated with future open space use of the wetland 
areas of the site were within acceptable levels established the USEPA. 
However, non-cancer risks associated with excavation of Area 2 wetland 
subsurface soils exceeded a hazard index of I for potential effects to the 
immune system. A HI of 1 is the threshold value applied by USEPA to 
evaluate the significance of non-cancer rises. These non-cancer risks were 
primarily attributable to Aroclor-1260 detected in soil samples at the toe of 
the Area 2 soil removal excavation. 

• To aid in risk management decision-making at Area 2, future unrestricted 
use exposure was evaluated by assuming that child and adult residents 
would live at the site (possible exposures to surface soil and groundwater). 
Non-cancer risks for potential exposures to soils, and cancer and non
cancer risks for potential exposures to groundwater used as potable water, 
exceeded the USEP A acceptable risk limits. Groundwater risks were 
primarily attributable to arsenic; if the CSF for arsenic is adjusted 
downward by one order of magnitude (to account for uncertainty, as 
acknowledged by USEPA), the groundwater cancer risks would be within 
the USEP A acceptable cancer risk range. Future potable uses of AOC 57 
groundwater is highly unlikely. 

Potential risks for ecological receptors were evaluated for CPCs in surface soil, surface 
water, sediment, and groundwater at AOC 57. The following items sunrmarize the results 
of the AOC 57 BERA: 

• Mercury was detected in only one unfiltered surface water sample at Area 2, 
and not at all in filtered surface water. The detection in the one unfiltered 
sample raises uncertainty about the bioavailability of mercury in Area 2 

Harding Lawson Associates 

G:\Projects\USAEC\PROJECTS\57RITEXT\final\57finaltext.doc 
June 6, 2000 

10-4 

45001 



Area3 

SECTION IO 

surface water. There are also doubts about the origin of mercury in the one 
sediment sample in which it was detected. These factors create significant 
uncertainty regarding the conclusion of the BERA that wading birds may be 
at risk from exposure to mercury from Area 2 surface water or sediment that 
may bioaccumulate in fish tissue; 

• A survey of Area 2 showed no sign of contaminant induced stress to wetland 
or terrestrial vegetation, although the BERA indicated that there may be a 
risk to terrestrial plants from exposure to lead in Area 2 floodplain surface 
soil; 

• Analyses of surface water samples indicate that unfiltered concentrations of 
metals are elevated at both Areas 2 and 3; however, these concentrations 
may be related to the high turbidity of the samples, and may not be 
bioavailable to ecological receptors. Therefore, there is uncertainty 
regarding the finding that aquatic organisms may be at risk from iron in 
surface water at 57D-95-0SX (located adjacent to Area 2); 

• While potential risks were also identified for benthic macroinvertebrates 
from exposure to metals, pesticides, PCB, and P AHs in Areas 2 and 3 
sediment based on conservative benchmark comparisons, this conclusion is 
not supported by the apparent lack of adverse effects in bulk sediment 
toxicity studies. Benthic macroinvertebrates may be at risk from copper and 
lead concentrations in sediment at sample location 57D-95-04X 
( concentrations of these analytes may be correlated with observed adverse 
growth responses for C. tentans in toxicity tests). 

• Based on a comparison of surface water data with upgradient groundwater 
data, Cold Spring Brook surface water in the vicinity of Area 2 may be 
impacted by groundwater discharge. However, there does not appear to be a 
risk to aquatic receptors from the chemicals common to both these media. 

• Estimates of Area 3 hydraulic conductivities range between 6x 10-3 cm/sec 
(lxl0-2 ft/min) and 7xl04 cm/sec (lxl04 ft/min) with a geometric mean of 
2xl0-3 cm/sec (4xl0-3 ft/min). A groundwater flow velocity of 0.34 et per 
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day was calculated using the geometric mean of estimated hydraulic 
conductivities and horizontal hydraulic gradients. 

• The identified contaminant source in Area 3 is a disposal area in the vicinity 
oftest pit 57E-95-24X. The disposal area was bounded by test pits 57E-96-
28X through 57E-96-31X which encountered assorted vehicle maintenance 
debris and sawdust. 

• Soil contamination at Area 3 includes the VOCs PCB, TCE, toluene, 
ethylbenzene and xylenes. Detected SVOCs are primarily naphthalene, 1,2-
DCB, and 1,4-DCB. In addition, Aroclor and TPHC were detected in source 
area and downgradient soils. 

• Field screening and off-site analyses of groundwater samples indicate that 
the groundwater contamination is located primarily from the source area in 
the vicinity of test pit 57E-95-24X south to the monitoring well 57M-96-
11X. Contaminants observed in this area include inorganics, VOCs and 
SVOCs. Elevated levels of cadmium and arsenic were observed in 57M-95-
03X and 57M-96-l 1X, respectively. Piezometers 57P-98-03X and 57P-98-
04X located downgradient of 57M-96-11X showed much decreased levels 
of arsenic in groundwater. Detected VOCs include TEX, TCE, and PCB. 
Low levels of chlorobenzene and ethylbenzene were the only VOCs detected 
in the downgradient piezometers. SVOCs are significant groundwater 
contaminants at Area 3. SVOCs detected consist of 1,2-DCB, 1,4-DCB, and 
naphthalene. These SVOCs were detected at both the source area well 57M-
95-03X and the downgradient well 57M-96-11X. No pesticides, PCBs, or 
TPHC were detected in Area 3 groundwater. 

• Downgradient soil and groundwater distribution of contaminants appears to 
be vertically localized in the vicinity of the water table. Deeper overburden 
wells were not installed; however, the proximity to Cold Spring Brook and 
observed contaminant levels indicate that vertically downward contaminant 
migration is unlikely. 

• Sediment sampling showed that inorganics, VOCs, SVOCs, and petroleum 
contaminants were consistent with contamination in soils and groundwater. 
Contaminant concentrations were generally highest near the southern 
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terminus of the removal excavation (57D-98-05X) and decreased or were 
nondetect further into the wetland. Contaminant distributions in the wetland 
and Cold Spring Brook indicate that Area 3 is not impacting Cold Spring 
Brook. 

• The Area 3 source area soil removal eliminated the majority of Area 3 soil 
contaminants. Confirmatory sampling indicates that residual EPH, PCBs, 
and pesticides are present near the southern end of the excavation. 

• Observed arsenic concentrations in groundwater are believed to be due to 
reducing conditions in the aquifer. The reducing conditions are attributed to 
the aerobic degradation of the site contaminants. 

• The risk assessment evaluated post-removal action conditions for surface 
soil and subsurface soil. Chemicals of potential concern identified in 
surface soil and subsurface soil primarily included arsenic, iron, 
manganese, Aroclor-1260, and petroleum compounds such as EPH and 
VPH hydrocarbon fractions. CFCs identified in groundwater, surface 
water, and sediment were similar to those identified in soil, but also 
included chlorinated VOCs, which were detected at low concentrations. 

• Exposures and risks for current site use were evaluated for a site 
maintenance worker (possible exposure to surface soil), and a trespasser 
ages 6 through 16 (possible exposure to surface soil, surface water, and 
sediment). Estimated cancer and non-cancer risks associated with current 
land use conditions are within acceptable levels established by the 
USEPA. 

• The possible health risks associated with the anticipated future site use 
were evaluated assuming that the upland portion of the site will be 
redeveloped for commercial/industrial use, and included evaluation of a 
commercial industrial worker (possible exposure to surface soil and 
groundwater) and an excavation worker (possible exposure to surface soil 
and subsurface soil). Possible health risks for the future use of the wetland 
areas were evaluated assuming that the areas could be used for passive 
recreational/open space use and were evaluated for a recreational child 
ages 6 through 16 (possible exposure to surface soil, surface water, and 
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sediment). Estimated cancer and non-cancer risks associated with future 
open space use of the wetland areas of the site were within acceptable 
levels established the USEP A. With the exception of potable use of Area 
3 groundwater, estimated cancer and non-cancer risks associated with 
future commercial/industrial development and use of upland areas of the 
site were within acceptable levels established by the USEP A. 

• To aid in risk management decision-making and to determine if additional 
response actions may be required at AOC 57, future unrestricted land use 
was evaluated by assuming that child and adult residents would live at the 
site (possible exposures to surface soil and groundwater). Non-cancer 
risks for potential exposures to soils at the Area 3 wetlands, and cancer 
and non-cancer risks for potential exposures to groundwater used as 
potable water, exceeded the USEPA acceptable risk limits. Groundwater 
risks were primarily attributable to arsenic; if the CSF for arsenic is 
adjusted downward by one order of magnitude .(to account for uncertainty, 
as acknowledged by USEPA), the groundwater cancer risks would be 
within the USEP A acceptable cancer risk range. 

10.2 RECOMMENDATIONS 

Based on the results and interpretation of the physical and chemical data and taking into 
account the future use of this AOC, HLA recommends the following actions: 

• Following the 1997 removal action and subsequent unrestricted land use risk 
assessment, Area 1 is recommended for no further action. 

• Based upon the conclusions of the RI and the Human Health Risk 
Assessment, HLA recommends that a Feasibility Study be performed to 
evaluate alternatives to remove possible human health risks associated with 
potential future exposure to wetland soils by an excavation worker at Area 2 
and hypothetical future residential exposures to soil and groundwater. 

• Based on the results and interpretations of the RI and the Human Health 
Risk Assessment, HLA recommends that a Feasibility Study be performed 
to evaluate alternatives to remove potential human health risks associated 
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with potential future potable use of Area 3 groundwater and hypothetical 
.future residential exposures to soil and groundwater. 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

ABB-ES 
ADL 
AET 
AOC 
AREE 
ARF 
ARAR 
AST 
ATEC 

BAFs 
BCPs 
bgs 
BNA 
BRAC 
BRAC 
BTEX 

oc 

cm/sec 
CERCLA 

CPR 
CLP 
CMR 
coc 
COR 
CPC 
CRL 
CSP 

1,2-DCA 
DCE 
DDT 
DOT 
DQO 
DRO 

ABB Environmental Services, Inc. 
Arthur D. Little, Inc. 
Apparent Effects Threshold 
Area of Contamination 
area requiring environmental evaluation 
Analysis Request Form 
applicable or relevant and appropriate requirements 
aboveground storage tank 
ATEC Environmental Consultants, Inc. 

bioaccumulation factors 
bioconcentration factors 
below ground surface 
base neutralized acids 
Base Realignment and Closure 
Base Realignment and Closure Environmental Evaluation 
benzene, toluene, ethylbenzene, and xylene 

degrees Celsius 
centimeters per second 
Comprehensive Environmental Response, Compensation and 
Liability Act 
Code of Federal Regulations 
Contract Laboratory Program 
Code of Massachusetts Regulations 
chain-of-custody 
Contracting Officer's Representative 
chemical of potential concern 
Certified Reporting Limits 
cancer slope factor 

1,2-dichloroethane 
1, 1-dichloroethene 
dichlorodiphenyl trichloroethane 
Department of Transportation 
Data Quality Objective 
Diesel Range Organics 
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DWEL 

BCD 
E&E 
ED 
EE 
EE&G 
ELCD 
ELCR 
EMO 
EPC 
EPH 
ER-L 
ER-M 
ESE 
ETA 

ft/ft 
ft/min 
ft/day 
ft2/day 
op 
FFA 
FID 
FS 
FSP 

GC/MS 
g/mL 
gpm 
GPR 
GRO 

H 
HASP 
BEAST 
HI 

Drinking Water Equivalency Level 

electron capture detector 
Ecology & Environment, Inc. 
exposure duration 
Environmental Evaluation 
Environmental Engineering and Geotechnics 
electronic conductivity detector 
excess lifetime cancer risk 
Environmental Management Office 
exposure point concentration 
Extractable Petroleum Hydrocarbons 
effects range-low 
effects range-medium 
Environmental Science and Engineering, Inc. 
Engineering Technologies Associates 

feet per foot 
feet per minute 
feet per day 
square feet per day 
degrees Fahrenheit 
Federal Facilities Agreement 
flame ionization detector 
Feasibility Study 
Field Sampling Plan 

gas chromatograph/mass spectrometer 
grams per milliliter 
gallons per minute 
ground-penetrating radar 
gasoline range organics 

Henry's Law Constant 
Health and Safety Plan 
Health Effects Assessment Summary Table 
hazard index 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

HQ 
HSA 

IAG 
ID 
IDW 
IR 
IRDMIS 
IRJS 

kg 
Koc 

LEL 
LOAEL 

m3 

MAAF 
MADEP 
MCL 
MCLG 
MCP 
MDL 
MEP 
mg/kg 
mg/L 
mL 
MMCL 
MNHP 
mph 
MS 
MSD 
MSL 

NCEA 
NCP 
ND 

hazard quotient 
hollow-stem augers 

Inter Agency Agreement 
inside diameter 
investigation-derived waste 
infrared spectrophotometer 
Installation Restoration Data Management Information System 
Integrated Risk Information System 

kilograms 
organic carbon partition coefficient 

lowest effect level 
lowest observed adverse effects level 

cubic meters 
Moore Army Air Field 
Massachusetts Department of Environmental Protection 
Maximum Contaminant Level 
Maximum Contaminant Level Goals 
Massachusetts Contingency Plan 
Method Detection Limits 
Master Environmental Plan 
milligrams per kilogram 
milligrams per liter 
milliliter 
Massachusetts Maximum Contaminant Level 
Massachusetts Natural Heritage Program 
miles per hour 
matrix spike 
matrix spike duplicate 
mean seal level 

National Center for Environmental Assessment 
National Contingency Plan 
non-detect 
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS 

NDIR 
NFA 
NOAA 
NOAEL 
NWR 

OD 
OME 
OSHA 
OSWER 

PAH 
PAL 
PARCC 

PC 
PCB 
PCE 
PDE 
PID 
POP 
ppb 
ppm 
PQL 
PRE 
PRI 
PVC 

QA 
QAPP 
QC 

RBC 
RCRA 
RID 
RI 
RME 

non-dispersed infrared 
no further action 
National Oceanic and Atmospheric Administration 
no observed adverse effects level 
National Wildlife Refuge 

outside diameter 
Ontario Ministry of the Environment 
Occupational Safety and Health Administration 
Office of Solid Waste and Emergency Response 

polynuclear aromatic hydrocarbon 
Project Analyte List 
precision, accuracy, representativeness, completeness, and 
comparability 
personal computer 
polychlorinated biphenyl 
tetrachloroethene 
potential dietary exposure 
photoionization detector 
Project Operations Plan 
parts per billion 
parts per million 
Practical Quantitation Limit 
preliminary risk evaluation 
Potomoc Research, Inc. 
polyvinyl chloride 

quality assurance 
Quality Assurance Project Plan 
quality control 

risk-based concentration 
Resource Conservation and Recovery Act 
reference dose 
Remedial Investigation 
reasonable maximum exposure 
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ROD 
RPD 
RTV 

SA 
SAP 
SARA 
scs 
SDWA 
SFF 
SI 
SMCL 
SQG 
SQL 
SVOA 
svoc 

TBC 
1,1,1-TCA 
1,1,2,2-TCA 
TCE 
TCL 
TDS 
TEX 
TIC 
TPHC 
TOC 
TSCA 
TSS 

µgig 
µglkg 
µg!L 
µglml 
µL 
UCL 
UF 

Record of Decision 
relative percent difference 
reference toxicity value 

Study Area 
Sampling and Analysis Plan 
Superfund Amendments and Reauthorization Act 
Soil Conservation Service 
Safe Drinking Water Act 
site foraging frequency 
Site Investigation 
Secondary Maximum Contaminant Level 
sediment quality guidelines 
sample quantitation limit 
semivolatile organic analysis 
semivolatile organic compound 

to be considered 
1, 1, I ,-trichloroethane 
1, 1,2,2-trichloroethane 
trichloroethene 
Target Compound List 
total dissolved solids 
toluene, ethylbenzene and xylenes 
tentatively identified compounds 
total petroleum hydrocarbons 
Total Organic Carbon 
Toxic Substance Control Act 
total suspended solids 

micrograms per gram 
micrograms per kilogram 
micrograms per liter 
micrograms per milliliter 
microliter 
upper confidence limit 
uncertainty factors 
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USACE 
USAEC 
USATHAMA 
USDA 
USEPA 
USFWS 
UST 

vc 
VPH 
VOA 
voe 

WPA 

U.S. Anny Corps of Engineers 
U.S. Anny Environmental Center 
U.S. Anny Toxic and Hazardous Materials Agency 
U.S. Department of Agriculture 
U.S. Environmental Protection Agency 
U.S. Fish and Wildlife Service 
underground storage tank 

vinyl chloride 
volatile petroleum hydrocarbons 
volatile organic analysis 
volatile organic compound 

Works Progress Administration 
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Measurement 
Boolean 

ND 

Concentration 

300 

TABLE3-1 
USAEC DATA FLAGS AND QUALIFIERS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Data Qualifier 
(Uppercase 

letters) 

Flagging Codes 
(Lower case 
letters or#) 

J adf 

Measurement Boolean 

Data Qualifiers 

Flagging Codes 

<=Concentration was less than the certified reporting limit 
ND = Not detectable above the indicated value 
GT= Greater than the maximum certified concentration 
EQ = Equal to the certified reporting limit 

? = Control chart for corresponding lot not yet reviewed by AEC Chemist. This qualifier is automatically set when a lot file 
has been uploaded to the database, but a corresponding control chart has not been approved. 

I = The low spike recovery for this lot was high 
M = The high spike recovery for this lot was high 
J = The low spike recovery for this lot was low 
K = Missed holding time for extraction or preparation 
L = Missed analysis holding time 
N = The high spike recovery for this lot was low 
0 = Low spike recoveries excessively different 
R = Data is rejected and is not useable 

1 = Result was less than the certified reporting limit but greater than the criteria of detection (COD) for 1990 QA Plan methods 
2 = Ending calibration not within acceptable limits 
3 = Internal standard not within acceptable limits 
7 = Low spike recovery not within control limits 
8 = Analyte recovery outside certified range but within acceptable limits. This code is used when analyte concentrations 
exceeded the certified range by <15 % and the laboratory felt a dilution was not warranted 
a = Analyte found in trip blank as well as the sample 
b = Analyte found in method blank or QC sample as well as the sample. 
c = Analysis was confirmed by a different column or technique. 
d = Duplicate analysis 
f = Sample was filtered prior to analysis 
g = Analyte found in that day's rinsate blank as well as the sample 
h = Lot out of control but data accepted due to high recoveries 
i = Interences in the sample caused the quantitation and/or identification to be suspect 
j = Value is estimated 
k = Reported results affected by interferences or high background. An elevated quantitation limit is reported 
1 = Out of control. Data rejected due to low recoveries 
m= High duplicate spike not within control limits 
n = Tentatively-identified compound (TIC) by GC/MC with a match greater than 70 % 
p = Value is less than the method reporting limit but greater than the instrument detection limit 
q = Confirmatory analysis was performed, however sample interferences prevented confirmation 
r = Non-target analyte analyzed for but not detected by GC/M:S. Laboratory is not certified for this analyte by the given method 
Analyte was not performance demonstrated or validated 
s = Non-target compound analyzed for and detected by GC/MS. Laboratory is not certified for this analyte by the given method. 
Analyte was not performance demonstrated or validated 
t = Non-target compound analyzed for and not detected (non-GC/MS method). 
u = Analysis is unconfirmed. Confirmatory analysis was run but did not verify original result 
v = Sample was not correctly preserved (Le.> 4 degrees C or improperly preserved) 
z = Non-target analyte analyzed for and detected by non-GC/MS method 
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I 

I 

I 
- A),alyte 

Volatile Organics 

acetone 
---

benzene 

carbon tetrachloride 

chloroform (THM) 

ethylbenzene 
-

styrene 

I, 1,2,2-tetrachloroethane 

tetrachloroethylene 

toluene 

l, l, I -trichloroethane 

trichloroetl1ylene 

trichlorofluoromethane 

xylenes ( total) 

Semivolatile Organics 

acenaphthene 

G,157RITABLIMISCIAOC57.TAB.doc 

TABLE4-l 

FEDERALARARs AND TBC GUIDANCE- GROUNDWATER AND SURFACE WATER 

AOC57 

REMEDIAL lNvESTIGATION REPORT 

DEVENS, MAsSACHUSETTS 

Federal StandarMand Guidance 
- - ·-· .--·. • TBC 

SafeDrinkingW;1terAct(SDWAi'J . • ._ Clea • ter ct CWA RegionTILTap 
Ambient Wate Water (µg/L):' , , 

ProteCti , , , , .--• ,"-, -,p, 

I 

ARAR ; _ TBC _ _ ARAR _ _ . _ _ Af½R,: __ . F,r,~h Wat~r 
Drin!pig "7aterJVI,SL • J)ri11ki11g Water . • i• \Vater_~11dJJ'/fh .. _ .· l,i~J.i Coll~llwP.!i.~i/; . ),Ar~f~C:\'x'!llJc . , 

. (µg/L) MCLG.(µg/L) > Consrimption (µg/ly· •·•.;./Only (µg/L) • •.;,, ·i• h(µg/L) 1'c'ii••;l"c' ----

- ' - ' - ' - ' -/- 3,700N 

5 zero 0.66 40 5,300/-2 
0.36C 

5 zero 0.4 6.94 35,200/-2 
0.16C 

100/803 zero 0.19 15.7 28,900/1,2402 
0.15C 

700 700 1,400 3,280 32,000/-2 1,300N 

100 100 - - -/- 1,600N 

- ' - ' 0.17 10.7 -/2,4002 
0.052C 

5 zero 0.8 8.85 5,280/8402 
l.I0C 

1,000 1,000 14,300 424,000 17,500/-2 750N 

200 200 18,400 1,030,000 -/- 1,300N 

5 zero 2.7 80.7 45,000/21.9002 
1.6C 

- I - I - I - I -/- 1,300N 

10,000 I 10,000 I -I - I -/- 12,000N 

- ' - ' - - -/-
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continued 

Analyte 

anthracene 

bis(2-ethylhexyl)phthalate 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b )fluoranthene 

benzo(g,h,i)perylene 

benzo(k)fluoranthene 

benzyl alcohol 

carbazole 

chrysene 

dibenzofuran 

di-n-butyl phthalate 

fluoranthene 

fluorene 

G:\57RITABL\MISCIAOC57.TAB.doc 

TABLE4-l 
FEDERAL ARARs AND TBC GUIDANCE - GROUNDWATER AND SURFACE WATER 

AOC57 

. . 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

Federal_Standard.-and.Gmdarice • 

• Safe~rinkingW,.ierAct(SDWA)W CI~~n. • tCWA 

I ARAR I 

1 Drink!ng 'Ya~;tMCL 1 

(n!dL\ 

6 

2 

•• Anibierit Water 
. ForProtection 
ofHnmariHealth 

TBc __ . __ .__ _ ___ ._ __ _ _ • _ ' >.ARAi _ •··. _ _ :. Fresh w~ter 
'Drinking Water _ Water and Fis~-•• • .· I<'ish ¢.{)nsmnptlori •Acute/C!tronic,; 

MCLG(µg/!,)~- .<;onsumption (µg/1) : ·: Only (µgt£) • '·' c(µg/L) • 

-!-

zero -/-

-!-

zero -!-

-/-

-!-
-
-/-

-!-

-/-

-/-

-!-

-!-

2 

11,000N 

4.80e 

a.one 
a.one 
a.one 

I a.one 
11,000N 

3.4e 

9.2e 

!SON --
3,700N 

1,500N 

1,500N 
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continued 

-

',i' 

TABLE4-1 

FEDERAL ARARs AND TBC GUIDANCE- GROUNDWATER AND SURFACE WATER 

AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

Federa!Standards·andGuidance, ':,,:; ·,, 

SafJD~inkiniW;,tefAct(SDWA)C'.) , 
. ,,,,;rncc 

·. << • . . Clean Water .Act (C~A} : Regi~il.ITIJ:;~ 
bient Wat ,·. ••• • • •• • • ' •.· Waf~r (µg/L) 

, •• • .. :i/1,;;): : 

Analyte Drinking Wat~r MCL • Drinking Water .. Fish 
1 • '· (µg/L); MCLG(µg/L) ~~==-,--="-'"'0"". =-s=~"-"-~"-"-~=~~~-~~ 

indeno(l,2,3-c,d)pyrene -!- I 0.092C 

2-methylnaphthalene -/-
--

naphthalene 2,300/6202 1,500N 

n-nitrosodiphenylamine 4.9 16.1 -I- 14C 

phenanthrene 30/6.35 

--
pyrene -/- I l,I00N 

Inorganics 

alnminum 50 to 200
8 

-!- 37,000N 

antimony 6 65 146 45,000 88/305 
15N 

arsenic so' - 0.0022 0.0175 360/19047 11N/0.038C 

barium 2,000 2,000 1,000 -!- 2,600 

beryllium 4' 4 0.0031 I 0.0641 130/5.32 
0.016C 

cadmium 5 5 ]O I 3.9/Ll4 
18N 

calciwn -!-
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continued 

I , 
.... • Allalyte 

- . ' . . . 

chromiwn (total) 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodiwn 

vanadium 

G:157RITABLIMISCIAOC57.TAB.doc 
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I 

TABLE4-1 
FEDERAL ARARs AND TBC GUIDANCE - GROUNDWATER AND SURFACE WATER 

AOC57 

-

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

.Federal Standards a11d.Guidance. 

TBC ·· •. 
Safe Drinking"'.~t~rAct ·(SD"'.A)<aJ : . Clea • •• •• t CW.A • . .. , . ..R.~gi~n fui~p 

·-'"· ". ·:<"··:·.· :.·:J:,· ,·· ,' ,•·::::· .. •".· ~" 

bieritWat •• •• "'.ate((µg/L);•ci 
, i~J~~~~~l?<. • - -• ~ • • 

uaticLife'.' 

TBC ·. . ARAR . . .. . .· ARAll . . Fr~shWat;; 
DrinkingWaterMCL ])rinking Water. . . ·.··.• ··.Water and Fish '., ,. Fish.Consumption.. ,, icute/Chronic • : 

• • • (µg/L) _'__ • MCLG (µg/Ll__:__ :"_Consnmpti_on_(µg/1) • Only (µg/L), •· ·: ' (µWI,} 

100 100 1,1001210'·9 I 180 

-/- 220 -
TTIO 1,400N 1,300 I 

30~ I : I 
18/124 

-/1,000 3008 

-
TT11 zero I so I - I 83/3.24 

-
-/-

so' 50 100 -/- 1,800N 

2 2 0.144 0.146 2.4/0,012 llN 

1005 1005 13.4 100 1,400/1604 730N -
-/-

50 

10:~ I 10 I : I 
20/5 

4.1/0,124
'
6 50 

180N 

180N -
-/-

260N 

4 April 13, 2000 



continued 

Analy.t.e •· ,,._," 

zinc 

Pesticide/PCBs 

DDT 

DDD 

DDE 

endrin 

alpha chlordane 

gamma chlordane 

heptachlor 

PCB 1248 

PCB 1254 

PCB 1260 

G:157RJTABL\MISCIAOC57.TAB.doc 

TABLE4-1 

FEDERALARARs AND TBC GUIDANCE- GROUNDWATER AND SURFACE WATER 

AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MAsSACHUSETTS 

'· :TBC 
... Safe Dri11k4:'g~\•ter ;\cf(SDWA)<•l C!e,mJVaterA<:t(CWA)? .. Regl~n°1Iltap • .. · 

Ambie~tWater uali Crit~ria (AW Wat~r (µg/L) •• 

5,0008 

2 2 

i' l3 zero 

2" zero 13 

0.4 zero 

o.s" zero 14 

0.5 14 zero14 

0.5 14 zero 14 

5 

For Protection ••• 
• • He~iiii 

.000024 

1.0 

0.00046" 

0.00046" 

0.00028 

0.000079" 

0.000079" 

0.000079" 

Fish Co 
.'.{)fil~''t1'1'a/L'\ 

.000024 

0.00048" 

0.00048" 

0.00029 

0.000079" 

0.000079" 

0.000079" 

1211104 11,000N 

1.1/0.001 0.2C 

-!- 0.28C 

1,0501-2 0.2C 

0.18/.0023 llN 

2.410.0043 13 0.052" 

2.410.0043" 0.052C" 

0.521.0038 0.0023C 

2.010.014" 0.0087C 

2.010.014" 0.73C" 

2.010.014" 0.0087C" 

April 13, 2000 



continued 

Anal;yte 

Explosives 

cycloetramethylenetetranitramine 

(HMX) 

cyclonite (RDX) 

2,4-dinitrotoluene 

2,6-dinitrotoluene 

nitroglycerine 

2,4,6-trinitrotoluene 

Cations/Anions 

chloride 

phosphate 

sulfate 

alkalinity 

G:\57RITABLIMISCIAOC57.TAB.doc 

TABLE4-l 

FEDERAL ARARs AND TBC GUIDANCE- GROUNDWATER AND SURFACE WATER 

AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

Federal Standards .and Guidance:· • 

Safe Drinking Water Ac((S~"7 ;M i ·•·· •• •• {1e:~\cvaterAct(C 
Antbie11tWaf 

ARAR•· 
:Orinking\Vater J,11CL • 

TBC 
])rinking Water. 
MCLG •• 

250,0008 

500,00015/250,0008 

6 

,, ·F'.~r·P_rotec 
ofHum: • 

ARAR •• •· . . 

Water and Fish Fish Cc 
O~v (liu/f.\ 

, ,n.egi9: 
Wat, 

73N 

37N 

2.2C 

860K/230K 

-!-

-/-

-/20,000 

April 13, 2000 



continued 

An~lyte, 

Other 

nitrate/nitrite as N 

TPH 

Notes: 

TABLE4-l 

FEDERAL ARARs AND TBC GUIDANCE- GROUNDWATER AND SURFACE WATER 

AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

Federal Standards aricl Guidance.· 

.·, Safe.Drmking WaterAct(SDWA)c~J 
,· ·- '/, ',, . 

...... ·Clea11,WaterAd 
• ibientlWater 

ARAR 
• Drinking Wa(et1VICL. 

" ' '.o...'_, ;- ' ' 

10,000/1,00012 

TBC 
Drinking Water 
MCLG • 

.·• Forl'rotecti~,
0 

•. 

'Health 

10,000/-

·~on 
Ff~hWat~r 

Acufe/Chrouic 

,.SBC. 
R.egi911 ;Iµ;Tap·;J 
·watef(µgJL). < 

" - '},· :\ 

58,000N/3,l00N 

(a) 
(b) 

USEPA, "Drinking Water Standards and Health Advisories", Office of Water, Washington, D.C.; May 1995. 
US EPA, "Water Quality Criteria Summary", Office of Science and Technology, Health and Ecological Criteria Division, 
Washington, D.C.; May I, 1991; criteria shown for carcinogens present a one-in-a-million incremental risk. 

12 
13 
14 
15 

Nitrate or nitrite as nitrogen; standard total nitrate and nitrite is 10,000 µg/1. 
Values reported for chlordane (CAS #57-74-9). 

CWA 
µi;'L 
MCL 
MCLG -
I 
2 
3 
4 
5 
6 
7 
8 
9 
JO 
II 

Clean Water Act IT = Treatment technique required. 
micrograms per liter 
Maximum Contaminant Level = No federal or state guidance criteria or standards exist. 

Maximum Contaminant Level Goal N = Noncarcinogenic effects 
MCL for arsenic currently under review. C = Carcinogenic effects 
Insufficient data to develop criteria. Value presented is the Lowest Observed Effect Level (LOEL). 
1994 Proposed rule for Disinfectants and Disinfection By-Products: Total for all THMs combined would not exceed the 80 ug/L level. 
Hardness dependent criteria (100 mg/L CaCOJ used). 
Standard is being remanded. 
Proposed level, freshwater acute - 0.92 µg/Ll. 
Values presented are for trivalent species. 
Non-enforceable secondary regulation based on aesthetics (e.g., color, odor, taste). 
Values presented are for hexavalent chromium species. 
Treatment technique action level 1,300 µg/L. 
Treatment technique action level 15 µg/1; concentration measured at top. 

G:157RITABL\MISC\AOC57.TAB.doc 7 

Values reported for total PCBs (CAS #1336-36-3). 
Proposed criteria. 
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SBSA57B 

SBSA57W 

SBSA57Wl 

SBSA57W2 

SBSA57W3 

SBSA57W4 

SBSA57W5 

SBSA57W6 

SBSA57W7 

SBSA57W8 

SBSA57W9 

SBSA57W10 

SBSA57Wll 

SBSA57Bl 

SBSA57B2 

SBSA57B3 

SBSA57B4 

SBSA57B5 

SBSA57B6 

SBSA57B7 

SBSA57B8 

SBSA57JB 

SBSA57T2B 

SBSA57T2A 

SBSA57TIB 

TABLE5-4 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

lower - bottom 08-26-94 2 12,168 

lower - SW sidewall 08-26-94 0.9 46,876 

lower - NE sidewall 08-29-94 0.5 547 

lower - SE sidewall 08-29-94 0.8 181 

lower - SE sidewall 08-29-94 0.7 634 

lower - SE sidewall 08-29-94 0.4 277 

lower - SE sidewall 08-29-94 0.1 139 

lower - SE sidewall 08-29-94 0.5 746 

lower - SW sidewall 08-29-94 0.1 945 

lower - SW sidewall 08-29-94 0.2 19,049 

lower - SW sidewall 08-29-94 0.7 31,816 

lower - NE sidewall 08-29-94 0.7 987 

lower - NE sidewall 08-29-94 1.5 46,658 

lower - bottom 08-29-94 1.5 5,356 

lower - bottom 08-29-94 1.8 7,020 

lower - bottom 08-29-94 2.1 1,739 

lower - bottom 08-29-94 2.2 12,348 

lower - bottom 08-29-94 1.7 17,635 

lower - bottom 08-29-94 1.8 33,764 

lower - bottom 08-29-94 2 33,806 

lower - bottom 08-29-94 2.1 25,935 

middle - SW sidewall 08-29-94 NA 173,974 

unMer - SW trench 08-30-94 3 ND 

unner - SW trench 08-30-94 2.9 1,429 

upper - NE trench 08-30-94 2.5 ND 

G:\57RITABL\MISaOJ-Th1Tl-T2R.DOC 1 of6 

1. 79 Aroclor 1260 

0. 64 Aroclor 1260 

0.60 Aroclor 1260 

ND Aroclor 1260 

0.92 Aroclor 1260 

excavator bucket 
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SBSA57TIA 

SBSA57Tl 

SBSA57T2 

SBSA57T3 

SBSA57T4 

SBSA57T5 

SBSA57T6 

SBSA57TP1 

SBSA57B30 

SBSA57W30 

SBSA57W31 

SBSA57W32 

SBSA57W34 

SBSA57T3Bl 

SBSA57T3B2 

SBSA57T3Wl 

SBSA57T3W2 

SBSA57T3T 

SBSA57H1Bl 

SBSA57T4Bl 

SBSA57T4Wl 

SBSA57T5Bl 

SBSA57T5B2 

TABLES-4 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

u~~er - NE trench 08-30-94 3 5,272 

lower - SE trench 09-01-94 2.5 2,289 

lower - SE trench 09-01-94 2.5 2,494 

lower - SE trench 09-01-94 2.5 74,208 

lower - SE trench 09-01-94 2.5 62,010 

lower - SE trench 09-01-94 2 10,237 

lower - SE trench 09-01-94 2.5 119 

lower - NE test nit 09-01-94 NA 50,119 

middle - bottom 09-02-94 2.5 3,508 

middle - NE sidewall 09-02-94 2 2,604 

middle - NE sidewall 09-02-94 2 ND 

middle - NE sidewall 09-02-94 2 7,588 

middle - SW sidewall 09-02-94 2 969 

lower - SE test nit 09-06-94 3.7 ND 

lower - SE test nit 09-06-94 3.7 65 

lower - SE test nit 09-06-94 2.7 947 

lower - SE test nit 09-06-94 2.7 46,546 

lower - SE test nit 09-06-94 NA 1,316 

lower - SE test nit 09-06-94 2.3 1,331 

lower - E test nit 09-06-94 3.5 20,418 

lower - E test nit 09-06-94 2.5 158 

lower - NE test nit 09-06-94 4 38,746 

lower - NE test nit 09-06-94 3.5 24,352 

G:\57RITABL\MISC\OHMTl•T2R.DOC 2 of6 

excavator bucket 

0.21 Aroclor 1260 

0.12 Aroclor 1260 

excavator bucket 

0.2 Aroclor 1260 

4/13/00 



SBSA57T6BI 

SBSA57T6B2 

SBSA57T7BI 

SBSA57T7WI 

SBSA57T8BI 

SBSA57T8Wl 

SBSA57T9BI 

SBSA57T9Wl 

SBSA57Tl OB I 

SBSA57T10Wl 

SBSA57Tl lB 1 

SBSA57TIIW1 

SBSA57T12Bl 

SBSA57Tl2WI 

SBSA57Tl3B 1 

SBSA57Tl3Wl 

SBSA57Tl 4B 1 

SBSA57T14Wl 

SBSA57T15B 1 

SBSA57T15Wl 

SBSA57T16Bl 

SBSA57T16Wl 

SBSA57Tl 7B 1 

SBSA57Tl 7Wl 

TABLES-4 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

lower - NE test nit 09-06-94 3.5 25 

lower - NE test nit 09-06-94 4 557 

lower - SE test nit 09-06-94 3.5 ND 

lower - SE test nit 09-06-94 NA 1,464 

lower - SE test pit 09-06-94 3.5 ND 

lower - SE test pit 09-06-94 NA ND 

lower - S test nit 09-06-94 3.5 ND 

lower - S test Pit 09-06-94 NA ND 

lower - S test Pit 09-06-94 3.5 1,686 

lower - S test pit 09-06-94 NA 10,491 

lower - S test pit 09-06-94 3.5 ND 

lower - S test pit 09-06-94 NA ND 

lower - S test nit 09-06-94 3.5 ND 

lower - S test nit 09-06-94 NA 58 

lower - SW test nit 09-06-94 3.5 3,792 

lower - SW test nit 09-06-94 NA 1,980 

lower - SW test pit 09-06-94 3.5 ND 

lower - SW test pit 09-06-94 NA ND 

lower - SW test nit 09-06-94 3.5 ND 

lower - SW test nit 09-06-94 NA ND 

lower - SW test pit 09-06-94 3.5 ND 

lower - SW test pit 09-06-94 NA ND 

middle - SW test nit 09-06-94 3.5 ND 

middle - SW test nit 09-06-94 NA ND 
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Entire wall scraped 

Entire wall scraned 

Entire wall scraped 

Entire wall scraped 

Entire wall scraned 

Entire wall scraned 

Entire wall scraped 

Entire wall scraned 

Entire wall scraned 

Entire wall scraned 

Entire wall scraned 
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Ci - ::-- - -. 
• • •••• 

·CSAMPLE~ •••·•· 

SBSA57W35A 

SBSA57W36 

SBSA57W37 

SBSA57W38 

SBSA57W39 

SBSA57W40 

SBSA57W41 

SBSA57W42 

SBSA57W43 

SBSA57W44 

SBSA57W45 

SBSA57W46 

SBSA57W47 

SBSA57B31 

SBSA57B32 

SBSA57B33 

SBSA57B34 

SBSA57B35 

SBSA57B36 

SBSA57B37 

SBSA57B38 

SBSA57B39 

SBSA57W48 

SBSA57W51 

TABLES-4 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

·-SAMPLE <.: 
. - ' ,,, ,; '. -- . •.· .. .:/c:: i 

'' ,·}:;, -
' : •. -,:., 

-- .. - LOCATION' _SAMPLE TPH ·. -•. t 
.. '.i'/" '/:_.---

_::'.) 
"' 

·.·•· 
', ·,:\-: :·. 

' • ,-·. • GENERAL- SAMPLE 
I DE,PTHH' I•• RESULT 

' ,Y}J t6~~is•·• ...... SPECIFIC, . DATE:- ' (FT) - (µgig) -··· 

middle - SW sidewall 09-07-94 2.7 23 

U""er - SW sidewall 09-07-94 1 90 

unner - NE sidewall 09-07-94 1 273 

UMer - SW sidewall 09-07-94 0.5 553 

unner - NE sidewall 09-07-94 0.7 23 

U""er - SW sidewall 09-07-94 I 13 

U""er - NE sidewall 09-07-94 I 147 

unner - SW sidewall 09-07-94 0.7 313 

middle - NE sidewall 09-07-94 1.8 3,914 

middle - SW sidewall 09-07-94 1 3,843 

middle - NE sidewall 09-07-94 2.1 1,042 

middle - NE sidewall 09-07-94 2.3 4,464 

middle - NE sidewall 09-07-94 2.1 509 

middle - bottom 09-07-94 3.5 14,800 

unner - bottom 09-07-94 1 55 

unner - bottom 09-07-94 1 14 

u .......... er - bottom 09-07-94 1 34 

middle - bottom 09-07-94 L3 142 

middle - bottom 09-07-94 L3 2,109 

middle - bottom 09-08-94 4 8,264 

middle - bottom 09-08-94 3.8 483 

middle - bottom 09-08-94 3.7 ND 

middle - NE sidewall 09-08-94 2.4 9 

middle - NE sidewall 09-08-94 3.5 1,436 
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SBSA57W52 

SBSA57W53 

SBSA57B41 

SBSA57B42 

SBSA57B43 

SBSA57B44 

SBSA57B45 

SBSA57W54 

SBSA57W55 

SBSA57W56 

SBSA57W57 

SBSA57W58 

SBSA57W59 

SBSA57W60 

SBSA57W61 

SBSA57W62 

SBSA57W63 

SBSA57W64 

SBSA57W65 

SBSA57W66 

SBSA57W67 

SBSA57W68 

SBSA57W69 

SBSA57W70 

TABLES-4 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

middle - NE sidewall 09-08-94 2.8 813 

middle - NE sidewall 09-08-94 3.7 8 

middle - bottom 09-09-94 4.5 874 

middle - bottom 09-09-94 3 564 

middle - bottom 09-09-94 2.5 840 

middle - bottom 09-09-94 1.5 45 

middle - bottom 09-09-94 6 ND 

middle - SW sidewall 09-09-94 2.5 984 

middle - SW sidewall 09-09-94 3 336 

middle - SW sidewall 09-09-94 2.5 17 

middle - SW sidewall 09-09-94 3 503 

middle - SW sidewall 09-09-94 2.5 710 

unner - SW sidewall 09-09-94 2 1,427 

unner - SW sidewall 09-09-94 2.3 775 

unner - NE sidewall 09-09-94 I ND 

unner - SW sidewall 09-09-94 1.3 206 

unner - SW sidewall 09-09-94 1 77 

unner - NE sidewall 09-09-94 1.5 1,298 

middle - NE sidewall 09-09-94 4 848 

middle - NE sidewall 09-09-94 5 7 

middle - NE sidewall 09-09-94 4 206 

middle - NE sidewall 09-09-94 5 ND 

middle - NE sidewall 09-09-94 4 ND 

middle - NE sidewall 09-09-94 5 ND 
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SBSA57TP1B 

SBSA57TPIW1 

SBSA57TP1W2 

SBSA57TP2B 

SBSA57TP2Wl 

SBSA57TP2W2 

SBSA57TP3B 

SBSA57TP3Wl 

SBSA57TP3W2 

SBSA57TP4B 

SBSA57TP4Wl 

SBSA57TP4W2 

SBSA57TP5B 

SBSA57TP5Wl 

SBSA57TP5W2 

NOTES: 

TABLES-4 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

middle- bottom test nit 09-09-94 7.5 9,671 

middle- bottom test nit 09-09-94 5.5 539 

middle- bottom test nit 09-09-94 6.5 13,353 

middle- bottom test nit 09-09-94 6 2,227 

middle- bottom test pit 09-09-94 4 ND 

middle- bottom test pit 09-09-94 5 ND 

unner- bottom test nit 09-09-94 5 9,223 

unner- bottom test nit 09-09-94 3 5,959 

unner- bottom test nit 09-09-94 4 13,119 

unner- bottom test pit 09-09-94 5.5 549 

unner- bottom test pit 09-09-94 3.5 ND 

unner- bottom test pit 09-09-94 4.5 ND 

middle- bottom test nit 09-09-94 9 5,521 

middle- bottom test nit 09-09-94 8 9,682 

middle- bottom test pit 09-09-94 7 13,908 

1 Sample location is subdivided into general and specific location - "general" refers to which part of Area 2 (lower is 
closer to wetland); "specific" refers to whether it was a bottom, sidewall, or testpit sample - refer to Figures 5-3 and 
5-4. 
ND - Indicates non-detect 
NA- Not applicable 
Note - Depths are approximate 
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Dat~Colle~t~d =··: 

Fuel ID 

medium ran ere 

Aluminum 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Iron 

Lead 

Man-t"\esium 

Man2anese 

Nickel 

Potassium 

Vanadium 

Zinc 

TABLES-5 
OHM SOIL REMOVAL OFF-SITE ANALYTICAL RESULTS 

AOC57 

NIA 

1050 

3610 

36000 

5200 

7.8 

183 

5.4 

908 

19.7 

53.6 

5130 

464 

704 

52.6 

7.7 

197 

8 

438 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NIA 

624 

3140 

35100 

2900 

9.3 

37.1 

ND 

322 

23.4 

13.2 

2710 

199 

457 

23.7 

5 

155 

ND 

33 

NIA 

716 

2270 

26300 

3640 

7.3 

35.8 

ND 

301 

19 

12.8 

3640 

137 

734 

32.1 

5.8 

198 

6.5 

41.3 

30% 
Kerosene 

70%Lube 
Oil 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

4000 

86800 

663000 

410 

ND 

53.6 

ND 

ND 

12.2 

14.4 

37.8 

64.5 

ND 

ND 

ND 

ND 

ND 

5.1 

G:\57RITABL\MISC\OHMTl•T2R.DOC I of2 

Kerosene 

Light Lube Oil 

1380 

4090 

44600 

5170 

8.3 

81.1 

2.5 

1010 

12.8 

39.4 

4330 

306 

536 

69.4 

6.6 

146 

5.9 

139 
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TABLES-5 
OHM SOIL REMOVAL OFF-SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

,,;;_--.'--- ., : - ---1;,··-., >'"i,-_-:·-/'·<':::-:,1-.-'_' _·:· _ _::· -:·,-<~',-·-_.<:,,'·_-'';-':'_-, "_ '·;,, 

os::z9;94 •• • 08-29~94< ; OS-29'.94.1 08-3ls94: i 09-01~94' . c· 09-01-94 .. · 

Volatiles /mellrn1 

Ethv !benzene 9.4 ND 

Toluene 12.9 ND 

Xvlenes 63.8 11.6 

PCBs lmellrn1 

Aroclor 1242 NIA NIA 

Aroclor 1254 NIA NIA 

Aroclor 1260 NIA NIA 

NOTES: 
1 TPH was determined by GC analysis not IR 
mg/kg = milligrams per kilogram 
NIA= not applicable 
ND = compound not detected 

G:\57RlTABL\11ISC\OH!v1Tl~T2R.DOC 

ND NIA ND ND 

ND NIA ND 6.53 

5.3 NIA 13 25.4 

NIA NIA 29.7 5.8 

NIA NIA 28.4 ND 

NIA NIA 81.9 4.6 
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TABLES-6 
AREA 1 SOIL REMOVAL ANALYTICAL RESULTS 

ABOVE REGULATORY LEVELS 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Benzo 

ene 

Dibenzo(a,h)antbracene 
Indeno(l,2,3-cd) ene 

AOC57-A 1-SW 4 t11m:S~~Willi!ffill~$1~-0f~Mb,1t$;.ft/ 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(a ene 
Dibenzo(a,h)antbracene 
Indeno 1,2,3-cd) 

Benzo(a)an 
Benzo( 
Benzo 

AOC57-Al-SW4/B 
Benzo( a )antbracene 
Benzo(a) ene 
Benzo(b )fluoranthene 
Indeno 1,2,3-cd) ene 

Notes: 
(µgig) = Micrograms Per 
MCP = Massachusetts Contingency Plan 
P AHs = polyaromatic hydrocarbons 
_EPH = extractable petroleum hydrocarbons 

g:\projects\usaec\projects\57ritab\hhrisk\table5-6.xls I of 1 

8.15 
10.7 
2.47 
6.0 

3.07 
6.69 

5.1 
6.1 
6.1 
4.7 

7 
0.7 

0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
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T, .5-7 
SUMMARY OF TEST PITS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

········•·=~= T ::=~~;~= ',.L,....~:~,.,.i·l .ii=."'::!·. ~~'~!!JIH!!!IH~~::•• ••.••.•...... ······~•. •.•.•······· 
REMEDIAL INVESTIGATION 
57E-95-0IX 9 0-1 

1-2 
5-6 
8-9 

57E-95-02X 10 0.50 
5.00 
10.00 

57E-95-03X IO 1.00 
2.00 
5.00 
IO.DO 

57E-95-04X 12 1.00 
5.00 
12.00 

57E-95-05X 13 1.00 
6.00 
13.00 

57E-95-06X 11 1.00 
6.00 
11.00 

57E-95-07X 7 1.00 
4.00 
7.00 

57E-95-08X 6 1.00 
4.00 
6.00 

57E-95-09X 8 1.00 
5.00 
8.00 

57E-95-IOX JO 0.00 
6.00 
10.00 

57E-95-I IX 13 0-1 
5-6 

12-13 

g:\projects\usacc\projects\57 ritables\misc\DcvtpLxls 

F 
F 

F,O,G 
0 

F,O 
F,O,G 

0 
0 
0 

F,O,G 
0 
F 

F,O 
F 
F 

F,O,G 
F 

F,O,G 
F,0,G 

F 
F 

F,O 
F 
F 

F,O,G 
F 
F 

F,O 
F 

0-1 F,O 
F,O 

F 
F 

F,O 
F 

l of4 

BKG 

BKG 
BKG 
BKG 
BKG 

BKG 
BKG • 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
140 
53 

BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 

SW (0-1.5) 

SP(l.5-9) 

SW(0-2) 
SW(2-10) 
SW(0-2) 
SP(2-IO) 

SP-SM(0-2) 
SP (2-12) 

SM(l-1.5) 
SP (J.5-13) 

SM(0-1) 
SM (1-3) 
SP (3-11) 
SM(0-3) 
SM (3-4) 
SP(4-7) 
SM (0-5) 
SM 
SP(5-6) 
SW(0-1) 
SW(l-4) 
SP /5-8) 
(0-2) 
SM(2-5) 
SM5-10) 
SM (0-2) 
SM (2-13) 

D BROWN SILTY
SAND(2"-6") LENS 

ASH LAYER 

4-6" BLACK LENS 

ASH LAYER 

FUEL ODOR4-7' 
GW7FEETBGS 

DEBRIS,SEPTIC ODOR 
GW 6 Feetbgs 
BLACK ORGANIC(4-5) 
STRONG SEPTIC ODOR 
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T. ;5-7 
SUMMARY uF TEST PITS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

1Hi!l··"•~""'l·i • 1'11<0 .. ;~>m><~:1':: .... ~~~··' E•·· ~~~T :;~ : ::: • 
57E-95-12X 13 0-1 F,O,G BKG SM(0-3) 

57E-95-13X 11 

57E-95-14X 6 

57E-95-15X 5 

57E-95-16X 5 

57E-95-l 7X 5 

57E-95-18X 3 

57E-95-19X 3.5 

57E-95-20X 6 

57E-95-21X 10 

57E-95-22X 10 

57E-95-23X 10 

g:\projccts\usacc\projects\57ritables\misc\Devtpt.xls 

3-4 F,O,G 1 .4 BLACK ORGANIC(3-6) 
12-13 F BKG SP (6-13) 

0-1 I F I O.Q3 1('0-2) 
4-5 F,O BKG SP(3-l l) 

10-1 l F BKG 
0-1 I F I BKG 
1-2 
5-6 

F 
F,O 

BKG 
BKG 

SP (0-1) 
BLACK ORGANIC (6" Thick) 
SP (2-6) 
SM (0-1) 

STRONG FUEL ODOR 
GW8FEETBGS 

SEPTIC ODOR 
GW6FEETBGS 

0-1 
1-2 
4-5 

F 
F,O,G 

F 

BKG 
12 
3.2 

BLACK ORGANIC LA YER(l .5-2) IFUEL ODOR 
SP (2-5) 

0-1 
2-3 
4-5 
0-1 
2-3 
4-5 
0-1 
1-2 

2.5-3 
0-1 
1-2 
2-3 
0-1 
2-3 
4-5 
0-1 
2-3 
5-6 
9-10 
0-1 
3-4 

9-10 
0-1 
3-4 

9-10 

F,O 
F,O,G 

F 
F,O,G 

F,O 
F 
F 

F,O,G 
F 
F 

F,O 
F 
F 
F 

F,O 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

2 of4 

BKG 
7.8 
3.2 

BKG 
21.5 
93 

BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 

SM (0-1) 
BLACK ORGANIC (1-2) 
SP (2-5) 
SM (0-2) 

SP(2-5) 
BLACK ORGANIC (0-1) 
SP (1-2) 
SP (2-3) 
SM (0-1.5) 
BLACK ORGANIC (l.5-2) 
SP .(2-3.5) 
SP (0-1) 
SW (l-3) 
SP (3-5) 
SM (0-1) 
SP(l-3) 
DEBRIS (3-6) 
SM(5-10l 
SAMPLE BENEATH DRUM 
SM DEBRIS, ASH (0-5) 
SP (5-10) 
SM DEBRIS (0-5) 

SP (5:J02 

FUEL ODOR 
FUEL ODOR, GW 5 FEET BGS 

STRONG FUEL ODOR 
STRONG FUEL ODOR 

GW 3.5 FEET BGS 

GW6FEETBGS 
DEBRIS, ASHES 
DEBRIS, TRACE SILT 
ASH, D BWN LENS (4-5) 

NO GW ENCOUNTERED 

NO GW ENCOUNTERED 
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T. . 5-7 
SUMMARY OF TEST PITS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

.lil.im¢7n0,IIII llil r•~~:m"I ! .""',;~:·~•s,· ·::i=":u
1

•· :::=•1

··•·•···• ·•·· =~;i·•·.······ :;.:·•·•·········•·• 

57E-95-24X 10 0-1 F 
3-4 F 
6-7 F 
9-10 F 

57E-95-25X 12 0-1 F 
1-2 F 

11-12 F 
57E-95-26X 11 0-1 F 

2-3 F,O 
10-11 F 

57E-95-27X 12 0-1 F 
1-1.5 F 
11-12 F,O 

REMEDIAL INVESTIGATION MOD 001 
57E-96-28X IO 0-3 F 

5-6 F 
9-10 F,O 
7-8 F 
8-9 F 

57E-96-29X 11 1-2 PIDONLY 
4-5 F 
9-10 F 
3-4 F 

4-4.5 PIDONLY 
6-7 F 

10-1 I F 
57E-96-30X 10-11 1-2 F 

3-4 F 
5-6 F,O 
8-9 F 

4.5-5 F 
7-8 PIDONLY 

10.5-11 F 
4-5 F 
8-9 F 

g:\projetts\usaec\projects\57ritables\111isc\Devtpt.xls 3 of4 

BKG 
19 
48 
29 

BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 
BKG 

BKG 
146 
105 

BKG 
BKG 
BKG 
0.8 
3 

BKG 
BKG 
BKG 
0.4 

BKG 
4.1 
18.2 
22 
54 
120 
12 

BKG 
4 

VEGETATION, TOPSOIL (0-0.5) VE!IlCLE TRANSMISSION 
SM, COAL (0-4) OILY ODOR 
SM (4-7) GASOLINE ODOR 
SM GASOLINE ODOR 
SM (0-1) 
SW(l-2) !PIECES OF PAVEMENT 
SP 
SM (0-1) ICOAUASH 1-2 INCHES BGS 
SM (1-3) 
SP (3-11) 
SM (0-1) IBLK COAL ASH 3 INCHES BGS 
SM (l-1.5) 
SP (l.5-12) INO GW ENCOUNTERED 

SM (0-2.5) 

SW-SM DEBRIS (2.5-5) 
SP (5-10) 
L TAN SM (0-2) 
SW (2-4.5) 
SP 
(4.5-11) 

SM TOP SOIL (0-1) 
SM (l-4) 
SW(4-6) 

SP (6-11) 

TOPSOIL 
DEBRIS-FILL 
SEPTIC ODOR 

SAW DUST LA YER 

DEBRIS 
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T. .5-7 
SUMMARY OF TEST PITS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

I.ff. !,;,,.~,'"" ilililiil iil®"':~:."'''"1111'"'W~~ ·:. :£· '·'!!i:~· • Hilililllil"11:;•il!iii1iiiiii11ii!i1ililli-"'4! !iilililii 
57E-96-31X 

NOTES: 
BKG = Background 
ppm= Parts per million 
F = Field screening 
0 = Offsite screening 

I 

G = Grain analysis using Sieve screen 
USCS = Unified Soil Classification System 
SW = Well graded sand 
SP= Poorly graded sand 
SM= Silty sand 

g:\projccts\usaec\projects\57ritables\misc\Devtptxls 

10 I 3-4 
8-9 
5-6 

9-10 
6-7 
8-9 

F 102 SM TOP SOIL (0-2) 
F 30 SW-SM FILL (2-4) !DEBRIS 

F,O 4 SM STA!NED (4-5) 
F 152 SM(5-l0) 
F 0.3 
F BKG 
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G3M-92-02X 31 

G3M-92-07X 32 

REMEDIAL INVESTIGATIONS 
57B-95-0lX 23 

57B-95-02X 19 

57B-95-03X 24 

57B-95-04X 17 

57B-95-05X 17 

57B-95-06X 16 

57M-95-01X 30 

TABLES-8 
SUMMARY OF SOIL BORINGS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

0-2 SP 
5-7 SP 

10-12 SP 
15-17 SP 
20-22 SP 
25-27 25-27 SP 
0-2 SW/SP 
5-7 SP 

10-12 SP 
15-17 SP 
20-22 SP 
25-27 25-27 SP 

0-2 0-2 SW-SM 
5-7 5-7 SW 

10-12 SW 
15-17 SW 
17-19 SW 
19-21 SP 
21-23 21-23 SP 
0-2 0-2 SM 
5-7 5-7 SW-SM 

10-12 SW-SM 
15-17 SW-SM 
17-19 17-19 SW-SM 
0-2 0-2 SM 
5-7 5-7 SW-SM 

10-12 SP 
15-17 SW-SM 
17-19 SW-SM 
19-21 SW-SM 
21-23 21-23 SW-SM 

0-2 SM 
5-7 SW-SM 

10-12 SW 
15-17 15-17 SP 
0-2 SM 
5-7 SW-SM 

10-12 SW-SM 
15-17 15-17 SW-SM 
0-2 SW-SM 
5-7 SM 

10-12 SW-SM 
12-14 12-14 SW 
14-16 SW 
0-2 SM/SW 
2-4 SW 
4-6 SP 
6-8 SP-SW 

8-10 SW 

g:\proj ects\usaec\projects\5 7rita b les\misc\SB COM P57 .XLS 1 of 3 

IO VOC readings believed to be due to 
15 high ambient humidity 
25 
10 
8 
0 

<5 
0.3 
0.2 
0.7 
0.4 
0.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NR 
NR 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

NR 
NR 
NR 
NR 
NR 
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57M-95-02X 25 

57M-95-03X 18 

57M-95-04A 13 
57M-95-04B 32 

57M-95-05X 20 

57M-95-06X 23 

57M-95-07X 14 

57M-95-08A 15 

TABLES-8 
SUMMARY OF SOIL BORINGS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

10-12 SW/SP 
12-14 SP 
14-16 SW 
16-18 SP 
18-20 SP 
20-22 SP 
22-24 22-24 SP 
24-26 SP 
26-28 SP 
28-30 SP 

0-2 SM 
5-7 SM 

10-12 SW-SM 
15-17 SW-SM 
17-19 SW 
19-21 19-21 SW 
0-2 SM 
2-4 SM 
4-6 SM 
6-8 SM 

8-10 SW-SM 
10-12 10-12 SM 
12-14 SW-SM 
14-16 SW-SM 
16-18 SW-SM 

1.5-3.5 OUSP 
0-2 OUSP 
2-4 2-4 MUSP 
5-7 SP 

10-12 SP 
15-17 SP 
20-22 SP 
25-27 SP 
30-32 SP 

0-2 SM 
5-7 SM/SW 

10-12 SW-SM 
12-14 SW-SM 
14-16 14-16 SW-SM 
0-2 SM/SP 
5-7 SP 

10-12 SP 
15-17 SP 
20-23 SP 

0-2 SM/ML 
2-4 SM 
4-6 4-6 SW-SM 
6-8 SW-SM 
8-10 SW-SM 
10-12 SW-SM 
12-14 SW-SM 
0-7 

7-9 7-9 SW-SM 
9-15 
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NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4.2 
2.3 
15.4 
13.5 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0 
0 
0 

0.4 
0.4 
0.2 
0.2 
0.2 
0.2 
0.2 
8.7 
4.9 
0 

4.2 
I.I 
3.4 
0.3 

See boring 57M-95-08B 

0 
See boring 57M-95-08B 
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57M-95-08B 30 

57P-95-01A, -01B 17 

REMEDIAL INVESTlGATlON MOD 001 
57B-96-07X 12 

57B-96-08X 12 

57B-96-09X 12 

57B-96-l0X 17 

57B-96-1 lX 17 

57B-96-12X 5 
57M-96-09X 21 

57M-96-10X 13 
57M-96-11X 12 
57M-96-12X 12 
57M-96-13X 12 

NOTES: 
NR = Not recorded 
USCS = Unified Soil Classification System 
SW= Well graded sand 

SP = Poorly graded sand 
SM = Silty sand 
OL = Organic soils 
ppm= Parts per million 

TABLES-8 
SUMMARY OF SOIL BORINGS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

0-2 SM-ML 
2-4 SM 
4-6 4-6 SM 
6-8 SW-SM 
8-10 SW-SM 
10-12 SW-SM 
12-14 SM 
14-16 SM 
16-18 SM 
18-20 SM 
20-22 SM 
22-24 SM 
24-26 
26-28 SM 
28-30 SM 

0-2 SW-SM 
5-7 SW-SM 

10-12 SM 
15-17 SW-SM 

0-2 0-2 SP 
5-7 5-7 SP 

10-12 SP 
0-2 0-2 SW 
5-7 5-7 SP 

10-12 SM 
0-2 0-2 SM 
5-7 5-7 SP 

10-12 SP 
5-7 5-7 SP 

10-12 10-12 SP 
15-17 SP 
5-7 5-7 SP 

10-12 10-12 SP 
15-17 SP 

0-2 SM 
4-6 SP-SM 

9-11 SP 
14-16 14-16 SP 
19-21 SP 
5-7 5-7 SM 
5-7 5-7 SM 
5-7 5-7 SM 
5-7 5-7 SM 
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0 
1.1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

No recovery 
0 
0 
0 
0 
0 
0 

230 
300 
11 
0.4 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
64 
0 
0 
0 
0 
0 
0 

0.4 
0 
0 
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TABLES-9 
MONITORING WELL COMPLETION DETAILS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

:·•········~i.i~~:~~i~•···,·•·:iiw.:l~!i~•· ···:·~~=t-~~~···'· ··•:~iiN.~···· ···~~~:~~E~~'''l'''''~~;~M.!t~~'•·. 
PREVIOUS INVESTIGATIONS 

G3M-92-02X I HSA 

G3M-92-07X HSA 

REMEDIAL INVESTIGATION 

57M-95-0IX HSA 

57M-95-02X HSA 

57M-95-03X HSA 

57M-95-04A HSA 

57M-95-04B HSA 

57M-95-05X HSA 

57M-95-06X HSA 

57M-95-07X HSA 

57M-95-08A HSA 

57M-95-08B HSA 

57P-95-0IA HSA 

57P-95-0IB HSA 

REMEDIAL INVESTIGATION MOD 001 

57M-96-09X HSA 

57M-96-I0X HSA 

57M-96-IIX HSA 

57M-96-12X HSA 

57M-96-13X HSA 

Supplemental Investigation 

57P-98-02X Hand Auger 

57P-98-03X Hand Auger 
57P-98-04X Hand Auger 

Notes: 

NA= Not Applicable 

HSA= Boring advanced with hollow stem auger. 

uses = Unified Soil Classification System 

SW= Well graded sand 

SP = Poorly graded sand 

SM= Silty Sand 
g:\projects\usaec\projects\57ritables\misc\Mwcomp57.xls 

SP 

SP 

SP 

SW 

SW-SM 

SP 

SP 

SW-SM 

SP 

SW-SM 

SW-SM 

SM 

SW-SM 

SM 

SP 

SM 

SM 

SM 

SM 

SP-SM 

SP 

SP 

21-31 230.0-220.0 31 4"1DPVC 
22-32 229.9-219.9 32 4" ID PVC 

19-29 226.7-216.7 29 4" ID PVC 

14-24 226.0-216 25 4" ID PVC 

7-17 225,5-215.5 18 4"IDPVC 

2.4-12.4 220.3-210.3 13 4"IDPVC 

18.5-28.5 203.9-193.9 30 4"IDPVC 

10-20 224.9-214.9 20 4" ID PVC 

I 1.9-21.9 222.5-212.5 23 4" ID PVC 

3-13 220.4-210.4 14 4" ID PVC 

3-13 219.7-209.7 15 4" ID PVC 

18-28 204.2-194.2 30 4"1DPVC 

2-5 220-217 15 l"IDPVC 

10-15 212-207 15 l"IDPVC 

12.8-22.8 227.4-217.4 23 2" ID PVC 

3-13 224.1-214.1 13 2" ID PVC 

2-12 220.2-210.2 12 2" ID PVC 

2-12 222.8-212.8 12 2" ID PVC 

2-12 223.1-213.1 12 2" ID PVC 

0.3-2.3 220.1-218.1 2.3 1" ID PVC 

2.5-5.5 218.0-215.0 5.5 I" ID PVC 

2-5 218.3-215.3 5 l"IDPVC 

MSL = Mean Sea Level 

ID = Inside Diameter 

PVC = Polyvinyl Chloride 
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TA.....~E6-1 
SUMMARY OF WATER LEVEL ELEVATION DATA 

AOCS7 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

•••• :6£ttM:ntft'7.;ii/iis • •••••••••••••••••• M'Ailca~ .... ~z1>~\~ii.i~ii~ii~••••~••••~••••~••••=••• ~ •••••• -... -•••• -... -•••••~j~m::;~·•y~• .~i~~;~ii>~!i~K~•••••~?~?~t=•••••• 

::~;: :: Jir 1i11t/ :!i i!l: ITi!ii :::(.ti\lJ:I! ii!!,~~:: .. J~!lf,i)l!I !!l!II[f!F!!i! ! !(f!\ll;:111. 
G3M-92-02X PVC 251.00 26.28 224.72 25.50 225.5 24.81 226.19 
G3M-92-07X PVC 251.88 26.93 224.95 26.12 225.76 25.28 226.6 
57M-95-0IX PVC 248.19 23.64 224.55 22.86 225.33 22.33 225.86 

57M-95-02X PVC 242.16 18.06 224.1 17.37 224.79 17.09 225.07 

57M-95-03X PVC 234.97 11.12 223.85 9.57 225.4 10.02 224.95 

57M-95-04A PVC 223.83 3.01 220.82 2.72 221.11 2.75 221.08 

57M-95-04B PVC 224.67 3.84 220.83 3.54 221.13 3.58 221.09 

57M-95-05X PVC 237.31 15.34 221.97 14.89 222.42 15.77 221.54 

57M-95-06X PVC 236.56 13.56 223 12.81 223.75 12.72 223.84 

57M-95-07X PVC 224.57 3.35 221.22 3.03 221.54 3.01 221.56 
57M-95-08A PVC 224.11 2.92 221.19 2.64 221.47 2.66 221.45 
57M-95-08B PVC 224.70 3.69 221.01 3.34 221.36 3.35 221.35 

57M-96-09X PVC 242.62 

57M-96-I0X PVC 229.55 

57M-96-11X PVC 224.38 

57M-96-12X PVC 227.87 

57M-96-13X PVC 227.73 

57P-95-01A PVC 223.29 3.79 219.5 2.64 220.65 2.66 220.63 

57P-95-0IB PVC 223.10 3.35 219.75 2.17 220.93 2.18 220.92 

57P-98-02X PVC 222.82 

57P-98-03X PVC 222.49 
57P-98-04X PVC 223.06 

NOTES: 
ELEV. = Elevation 
MSL = Mean Sea Level 
PVC= Top of Polyvinyl Chloride well riser 
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TA...~E6-1 
SUMMARY OF WATER LEVEL ELEVATION DATA 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

>.r:;vfcr:Aliv.:15;:iM1::::,,,,,,::,,,,, ,, , JUNEiJmZ?T,, :::,,,,, •••' ••• ,,,:::smi>tli!i:E~itRit i:ii~s::::, ::::::::, 
• :I.l;tl;!-'J.J:l., ;: jt'i;Jiy;§f/ '/:Pt~tt:••<••··· aj';~y:9.t( ··••>i.i:~fif:i.i;}' • ·~J;;;tl;Y:/9t••··· ::rnrr: :: ::0~tt:0, i ]l\l~) : :c~~~ffi, i : ~1Ti?r)i : :J0wlftE,: !\ii11tt/i 

G3M-92-02X 24.29 226.71 24.21 226.79 25.26 225.74 

G3M-92-07X 24.72 227.16 24.61 227.27 25.72 226.16 

57M-95-01X 21.87 226.32 21.87 226.32 22.72 225.47 

57M-95-02X 16.76 225.4 16.75 225.41 17.25 224.91 

57M-95-03X 10.09 224.88 10.42 224.55 10.66 224.31 

57M-95-04A 2.58 221.25 2.58 221.25 2.64 221.19 

57M-95-04B 3.40 221.27 3.38 221.29 3.49 221.18 

57M-95-05X 14.49 222.82 14.51 222.8 14.77 222.54 

57M-95-06X 12.41 224.15 12.52 224.04 13.06 223.5 

57M-95-07X 2.81 221.76 2.82 221.75 2.93 221.64 

57M-95-08A 2.44 221.67 2.53 221.58 2.46 221.65 

57M-95-08B 3.13 221.57 3.15 221.55 3.35 221.35 

57M-96-09X 16.65 225.97 16.80 225.82 18.08 224.54 

57M-96-10X 6.43 223.12 6.80 222.75 5.91 223.64 

57M-96-11X 3.29 221.09 3.37 221.01 3.16 221.22 

57M-96-12X 4.39 223.48 4.47 223.4 4.81 223.06 

57M-96-13X 4.28 223.45 4.38 223.35 4.62 223.11 

57P-95-01A 2.58 220.71 2.59 220.7 2.62 220.67 

57P-95-01B 2.04 221.06 2.06 221.04 2.15 220.95 

57P-98-02X - - - - 2.61 220.21 

57P-98-03X - - - - 2.32 220.17 
57P-98-04X - - - - 2.91 220.15 

NOTES: 
ELEV. = Elevation 
MSL = Mean Sea Le 
PVC= Top of Polyv 
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TABLE6-2 
SUMMARY OF HYDRAULIC CONDUCTIVITY TEST RESULTS 

AOC57 

57M-95-0JX 4 1910 29 JJ to 29 7.09 0.29 
57M-95-02X 4 14 to 24 9 to 25 8.81 0.29 
57M-95-0JX 4 7 to 17 5 to 18 9.51 0.29 

57M-95-04A 4 2.4 lo 12.4 1.9 lo 13 10.15 0.29 
57M-95-04B 4 18.5 lo 28.5 13 lo JO 27.JI 0.17 
57M-95-05X 4 J0to 20 610 20 7.09 0.29 
57M-95-06X 4 11.9 to 21.9 8 to 23 11.22 0.29 
57M-95-07X 4 J lo 13 2 to 14 11.37 0.29 
57M-95-08A 4 J to 13 2 to 15 11.32 0.29 
57M-95-08B 4 18 to 28 13 to JO 26.64 0.17 
57M-96-09X 2 12.8 to 22.B 8 to 23 8.53 0.2 
57M-96-I0X 2 J lo 13 2 to 13 9.03 0.2 
57M-96-l1X 2 2 to 12 J.5 lo 12 I0.91 0.2 
57M-96-12X 2 2 to 12 1.5 to 12 10.66 0.2 
57M-96-13X 2 2 to 12 1.5 to 12 I0.39 0.2 

~= 
Hydraulic conductivities for 1996-series wells are the average of results of two rising head tests. 
Data analyzed using AQTESOL V (Bouwer & Rice Solution). 
Re= Well casing radius for folly saturated filtcrpacks a:nd equivalent casing radius which accounts for 
filterpack rcsaluration at n=J0% for partially saturated filterpacks. 
Rw = Radius ofborehole. 
Le= Saturated length offilterpack. 
Hw = Height ofWater Column above fillcrpack bottom. 
Saturated Height is height of water column measured in well. 
All measurements in feet unless otherwise noted. 
uses = Unified Soil Classification 
SW= WellGradedSa:nd. 
SP = Poorly Graded Sand. 
SM "' Silty Sa:nd. 
SW-SM= Well graded sand with silt 
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REMEDIAL JNYESTIGATION REPORT 
DEVENS, MASSACHUSE1TS 

0.46 7.09 7.09 
0.46 9.81 9.81 
0.46 10.51 JO.SI 
0.46 10.75 10.75 
0.46 17 28.81 
0.46 7.09 7.09 
0.46 12.32 12.32 
0.46 12.37 12.37 
0.46 13 13.32 
0.46 17 28.64 
0.33 8.73 8.73 
0.33 9.03 9.03 
0.33 10.91 10.91 
0.33 10.66 10.66 
0.33 10.39 10,39 

Geom.MeaQ 
Average 

l of! 

2.40E-0I 
1.80E-0l 
I.I0E-02 
5.70E-02 
2.J0E-02 
I.00E-01 
l.70E-02 
6.70E-02 
8.30E-04 
7.40E-03 
8.ISE-03 
l.36E-0J 
2.IIE-03 
2.60E-0J 
2.96E-03 

1.34E-02 
4.B0E-02 

J.22E-0l 2.49E-02 l.26E-02 SP 
9.14E-02 l.6lE-02 8.17E-03 SW-SM 
5.59E-03 I.04E-0J 5.27E-04 SW-SM 
2,90E-02 5,70E-0J 2.90E-0J SP 
J.17E-02 5.77E-0J 2.93E-03 SP 
5.0SE-02 l.0IE-02 5.14E-OJ SW-SM 
8.64E-03 l.66E-03 8.42E-04 SP 
3.40E-02 7.00E-03 J.56E-03 SW-SM 
4.22E-04 8.42E-05 4.28E-OS SW-SM 
J.76E-03 2.0ZE-03 I.0JE-03 SM 
4.l4E-03 4.IBE-04 2.J3E-04 SP 
6.89E-04 4.39E-0S 2.2JE-OS SM 
l.07E-03 I.2BE-04 6.SJE-05 SM 
i.32E-03 l.20E-04 6.I0E-05 SM 
I.SOE-OJ l.62E-04 8.24E-05 SM 

6.79£-03 1.IBE-03 6.0lE-04 
2.44E-02 5.02E:0~ 2.SSE-03 
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SBSA57B 

SBSA57W 

SBSA57Wl 

SBSA57W2 

SBSA57W3 

SBSA57W4 

SBSA57W5 

SBSA57W6 

SBSA57W7 

SBSA57W8 

SBSA57W9 

SBSA57W10 

SBSA57Wll 

SBSA57BI 

SBSA57B2 

SBSA57B3 

SBSA57B4 

SBSA57B5 

SBSA57B6 

SBSA57B7 

SBSA57B8 

SBSA57JB 

SBSA57T2B 

SBSA57T2A 

TABLE7-7 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

lower - bottom 08-26-94 2 12,168 

lower - SW sidewall 08-26-94 0.9 46,876 

lower - NE sidewall 08-29-94 0,5 547 

lower - SE sidewall 08-29-94 0.8 181 

lower - SE sidewall 08-29-94 0.7 634 

lower - SE sidewall 08-29-94 0.4 277 

lower - SE sidewall 08-29-94 0.1 139 

lower - SE sidewall 08-29-94 0.5 746 

lower - SW sidewall 08-29-94 0.1 945 

lower - SW sidewall 08-29-94 0.2 19,049 

lower - SW sidewall 08-29-94 0.7 31,816 

lower - NE sidewall 08-29-94 0.7 987 

lower - NE sidewall 08-29-94 1.5 46,658 

lower - bottom 08-29-94 1.5 5,356 

lower - bottom 08-29-94 1.8 7,020 

lower - bottom 08-29-94 2.1 1,739 

lower - bottom 08-29-94 2.2 12,348 

lower - bottom 08-29-94 1.7 17,635 

lower - bottom 08-29-94 1.8 33,764 

lower - bottom 08-29-94 2 33,806 

lower - bottom 08-29-94 2.1 25,935 

middle - SW sidewall 08-29°94 NA 173,974 

upper - SW trench 08-30-94 3 ND 

upper - SW trench 08-30-94 2.9 1,429 
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I. 79 Aroclor 1260 

0.64 Aroclor 1260 

0.60 Aroclor 1260 

ND Aroclor 1260 

0.92 Aroclor 1260 

excavator bucket 
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SBSA57TIB 

SBSA57TIA 

SBSA57TI 

SBSA57T2 

SBSA57T3 

SBSA57T4 

SBSA57T5 

SBSA57T6 

SBSA57TP1 

SBSA57B30 

SBSA57W30 

SBSA57W31 

SBSA57W32 

SBSA57W34 

SBSA57T3Bl 

SBSA57T3B2 

SBSA57T3Wl 

SBSA57T3W2 

SBSA57T3T 

SBSA57H!Bl 

SBSA57T4Bl 

SBSA57T4Wl 

SBSA57T5Bl 

SBSA57T5B2 

TABLE7-7 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

unner - NE trench 08-30-94 2.5 ND 

unner - NE trench 08-30-94 3 5,272 

lower - SE trench 09-01-94 2.5 2,289 

lower - SE trench 09-01-94 2.5 2,494 

lower - SE trench 09-01-94 2.5 74,208 

lower - SE trench 09-01-94 2.5 62,010 

lower - SE trench 09-01-94 2 10,237 

lower - SE trench 09-01-94 2.5 119 

lower - NE test nit 09-01-94 NA 50,119 

middle - bottom 09-02-94 2.5 3,508 

middle - NE sidewall 09-02-94 2 2,604 

middle - NE sidewall 09-02-94 2 ND 

middle - NE sidewall 09-02-94 2 7,588 

middle - SW sidewall 09-02-94 2 969 

lower - SE test nit 09-06-94 3.7 ND 

lower - SE test nit 09-06-94 3.7 65 

lower - SE test nit 09-06-94 2.7 947 

lower - SE test pit 09-06-94 2.7 46,546 

lower - SE test pit 09-06-94 NA 1,316 

lower - SE test pit 09-06-94 2.3 1,331 

lower - E test pit 09-06-94 3.5 20,418 

lower - E test pit 09-06-94 2.5 158 

lower - NE test pit 09-06-94 4 38,746 

lower - NE test pit 09-06-94 3.5 24,352 
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excavator bucket 

0.21 Aroclor 1260 

0.12 Aroclor 1260 

excavator bucket 

0.2 Aroclor 1260 
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SBSA57T6Bl 

SBSA57T6B2 

SBSA57T7Bl 

SBSA57T7Wl 

SBSA57T8Bl 

SBSA57T8Wl 

SBSA57T9Bl 

SBSA57T9Wl 

SBSA57Tl OB 1 

SBSA57T10Wl 

SBSA57Tl 1B 1 

SBSA57T11Wl 

SBSA57T12B 1 

SBSA57T12Wl 

SBSA57T13B 1 

SBSA57T13Wl 

SBSA57T14Bl 

SBSA57Tl4Wl 

SBSA57T15Bl 

SBSA57T15Wl 

SBSA57Tl 6B 1 

SBSA57Tl6Wl 

SBSA57Tl 7B 1 

SBSA57Tl7Wl 

TABLE7-7 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

- •... .·, •• /,.' ·s~tk'' :~:i•r~tt/. •• .. - SAMPLE 
'.· LOCJT{ONJ 

··._· .. s• . 

"'0if 
-,._:·-. ·>. · .. · 

SAMPLE. .•• DEPTH> • RESULT·· •·· GENJ!;RAL'.' < ./(µgig) ' /. .···•: ••.SPECIFIC :·--;._i~?, 1·• ••• '1/A~;•· . (ii'f} '., - ,,_., ·_,' ,. ' .. - .. ,_. __ ·: .. ·,:, -,-._,·., ,'. 

lower - NE test pit 09-06-94 3.5 25 

lower - NE test pit 09-06-94 4 557 

lower - SE test pit 09-06-94 3.5 ND 

lower - SE test pit 09-06-94 NA 1,464 

lower - SE test pit 09-06-94 3.5 ND 

lower - SE test pit 09-06-94 NA ND 

lower - S test pit 09-06-94 3.5 ND 

lower - S test pit 09-06-94 NA ND 

lower - S test pit 09-06-94 3.5 1,686 

lower - S test pit 09-06-94 NA 10,491 

lower - S test pit 09-06-94 3.5 ND 

lower - S test oit 09-06-94 NA ND 

lower - S test oit 09-06-94 3.5 ND 

lower - S test pit 09-06-94 NA 58 

lower - SW test pit 09-06-94 3.5 3,792 

lower - SW test pit 09-06-94 NA 1,980 

lower - SW test pit 09-06-94 3.5 ND 

lower - SW test pit 09-06-94 NA ND 

lower - SW test pit 09-06-94 3.5 ND 

lower - SW test pit 09-06-94 NA ND 

lower - SW test pit 09-06-94 3.5 ND 

lower - SW test pit 09-06-94 NA ND 

middle - SW test pit 09-06-94 3.5 ND 

middle - SW test oit 09-06-94 NA ND 
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Entire wall scraped 

Entire wall scraped 

Entire wall scraped 

Entire wall scraped 

Entire wall scraoed 

Entire wall scraped 

Entire wall scraped 

Entire wall scraped 

Entire wall scraped 

Entire wall scraped 

Entire wall scraoed 
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SBSA57W35A 

SBSA57W36 

SBSA57W37 

SBSA57W38 

SBSA57W39 

SBSA57W40 

SBSA57W41 

SBSA57W42 

SBSA57W43 

SBSA57W44 

SBSA57W45 

SBSA57W46 

SBSA57W47 

SBSA57B31 

SBSA57B32 

SBSA57B33 

SBSA57B34 

SBSA57B35 

SBSA57B36 

SBSA57B37 

SBSA57B38 

SBSA57B39 

SBSA57W48 

TABLE7-7 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

middle - SW sidewall 09-07-94 2.7 

uooer - SW sidewall 09-07-94 1 

upper - NE sidewall 09-07-94 1 

unner - SW sidewall 09-07-94 0.5 

unner - NE sidewall 09-07-94 0,7 

unner - SW sidewall 09-07-94 1 

unner - NE sidewall 09-07-94 1 

unner - SW sidewall 09-07-94 0.7 

middle - NE sidewall 09-07-94 1.8 

middle - SW sidewall 09-07-94 1 

middle - NE sidewall 09-07-94 2.1 

middle - NE sidewall 09-07-94 2.3 

middle - NE sidewall 09-07-94 2.1 

23 

90 

273 

553 

23 

13 

147 

313 

3,914 

3,843 

1,042 

4,464 

509 

middle - bottom 09-07-94 3.5 14,800 

upper - bottom 09-07-94 1 55 

unner - bottom 09-07-94 1 14 

unner - bottom 09-07-94 1 34 

middle - bottom 09-07-94 1.3 142 

middle - bottom 09-07-94 1.3 2,109 

middle - bottom 09-08-94 4 8,264 

middle - bottom 09-08-94 3.8 483 

middle - bottom 09-08-94 3.7 ND 

middle - NE sidewall 09-08-94 2.4 9 
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SBSA57W52 

SBSA57W53 

SBSA57B41 

SBSA57B42 

SBSA57B43 

SBSA57B44 

SBSA57B45 

SBSA57W54 

SBSA57W55 

SBSA57W56 

SBSA57W57 

SBSA57W58 

SBSA57W59 

SBSA57W60 

SBSA57W61 

SBSA57W62 

SBSA57W63 

SBSA57W64 

SBSA57W65 

SBSA57W66 

SBSA57W67 

SBSA57W68 

SBSA57W69 

SBSA57W70 

TABLE7-7 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

middle - NE sidewall 09-08-94 2.8 

middle - NE sidewall 09-08-94 3.7 

middle - bottom 09-09-94 4.5 

middle - bottom 09-09-94 3 

middle - bottom 09-09-94 2.5 

middle - bottom 09-09-94 1.5 

middle - bottom 09-09-94 6 

middle - SW sidewall 09-09-94 2.5 

middle - SW sidewall 09-09-94 3 

middle - SW sidewall 09-09-94 2.5 

middle - SW sidewall 09-09-94 3 

middle - SW sidewall 09-09-94 2.5 

unner - SW sidewall 09-09-94 2 

unner - SW sidewall 09-09-94 2.3 

unner - NE sidewall 09-09-94 

unner - SW sidewall 09-09-94 1.3 

upper - SW sidewall 09-09-94 I 

unner - NE sidewall 09-09-94 1.5 

middle - NE sidewall 09-09-94 4 

middle - NE sidewall 09-09-94 5 

middle - NE sidewall 09-09-94 4 

middle - NE sidewall 09-09-94 5 

middle - NE sidewall 09-09-94 4 

middle - NE sidewall 09-09-94 5 

813 

8 

874 

564 

840 

45 

ND 

984 

336 

17 

503 

710 

1,427 

775 

ND 

206 

77 

1,298 

848 

7 

206 

ND 

ND 

ND 
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SBSA57TPIB 

SBSA57TP1Wl 

SBSA57TP1W2 

SBSA57TP2B 

SBSA57TP2Wl 

SBSA57TP2W2 

SBSA57TP3B 

SBSA57TP3Wl 

SBSA57TP3W2 

SBSA57TP4B 

SBSA57TP4Wl 

SBSA57TP4W2 

SBSA57TP5B 

SBSA57TP5Wl 

SBSA57TP5W2 

NOTES: 

TABLE7-7 
OHM SOIL REMOVAL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

middle- bottom test nit 09-09-94 7.5 9,671 

middle- bottom test nit 09-09-94 5.5 539 

middle- bottom test nit 09-09-94 6.5 13,353 

middle- bottom test nit 09-09-94 6 2,227 

middle- bottom test nit 09-09-94 4 ND 

middle- bottom test nit 09-09-94 5 ND 

unner- bottom test nit 09-09-94 5 9,223 

unner- bottom test nit 09-09-94 3 5,959 

unner- bottom test nit 09-09-94 4 13,119 

unner- bottom test nit 09-09-94 5.5 549 

unner- bottom test nit 09-09-94 3.5 ND 

unner- bottom test nit 09-09-94 4.5 ND 

middle- bottom test nit 09-09-94 9 5,521 

middle- bottom test nit 09-09-94 8 9,682 

middle- bottom test pit 09-09-94 7 13,908 

1 Sample location is subdivided into general and specific location - "general" refers to which part of Area 2 (lower is 
closer to wetland); "specific" refers to whether it was a bottom, sidewall, or testpit sample - refer to Figures 5-3 and 5-4. 
ND - Indicates non-detect 
NA - Nat applicable 
Note - Depths are approximate 
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Fuel ID 

TPH1 /m,vlrn) 

light range 

medium range 

heavvrange 

Metals /mo/)rn) 

Aluminum 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cooner 

lron 

Lead 

MaQilesium 

Manganese 

Nickel 

Potassium 

Vanadium 

Zinc 

TABLE7-8 
OHM SOIL REMOVAL OFF-SITE ANALYTICAL RESULTS 

AOC57 

NIA 

1050 

3610 

36000 

5200 

7.8 

183 

5.4 

908 

19.7 

53.6 

5130 

464 

704 

52.6 

7.7 

197 

8 

438 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NIA 

624 

3140 

35100 

2900 

9.3 

37.1 

ND 

322 

23.4 

13.2 

2710 

199 

457 

23.7 

5 

155 

ND 

33 

NIA 

716 

2270 

26300 

3640 

7.3 

35.8 

ND 

301 

19 

12.8 

3640 

137 

734 

32.1 

5.8 

198 

6.5 

41.3 

30% 
Kerosene 

70%Lube 
Oil 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

4000 

86800 

663000 

410 

ND 

53.6 

ND 

ND 

12.2 

14.4 

37.8 

64.5 

ND 

ND 

ND 

ND 

ND 

5.1 
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Kerosene 

Light Lube Oil 

1380 

4090 

44600 

5170 

8.3 

81.1 

2.5 

1010 

12.8 

39.4 

4330 

306 

536 

69.4 

6.6 

146 

5.9 

139 
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TABLE7-8 
OHM SOIL REMOVAL OFF-SITE ANALYTICAL RESULTS 

AOC57 

Volatiles /me/ko\ 

Ethylbenzene 9.4 

Toluene 12.9 

Xylenes 63.8 

PCBs /me/ke) 

Aroclor 1242 NIA 

Aroclor 1254 NIA 

Aroclor 1260 NIA 

NOTES: 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

ND ND NIA 

ND ND NIA 

11.6 5.3 NIA 

NIA NIA NIA 

NIA NIA NIA 

NIA NIA NIA 

1 TPH was determined by GC analysis not IR 
mg/kg= milligrams per kilogram 
NI A = not applicable 
ND = compound not detected 
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ND 

ND 

13 

29.7 

28.4 

81.9 

ND 

6.53 

25.4 

5.8 

ND 

4.6 
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TABLE7-9 
AREA 1 SOIL REMOVAL ANALYTICAL RESULTS ABOVE REGULATORY LEVELS 

AOC57 

•·••••••>{~aji'i~l~••> .,,,.,:,,::1~e)itif!WtMi: 
AOC57-Al-SW1 

AOC57-Al-SW2 

AOC57-Al-SW4 

AOC57-Al-SWI/B 

AOC57-Al-SW4/B 

Notes: 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

BenzoWantbracene 2.36 0.7 
Benzo(b)fluoranthene 4.4 0.7 
Benzo(a)nvrene 2.11 0.7 
Indeno(l,2,3-cd)n,"ene 1.75 0.7 

C10-C22 Aromatics 532 200 

Benzo(a)antbracene 7.53 0.7 
Benzo(a)nvrene 8.15 0.7 
Chrvsene 10.7 7 
Dibenzo(a,h)anthracene 2.47 0.7 
Indeno(l,2,3-cd)ovrene 6.0 0.7 
t>~s/: ,.:::::::::::,.,.,:?ti'/: •:• :::::::::,:::::,:::::::: ,, ::: ////i/::::::: ,::::::: 
Benzo/a)antbracene 3.07 0.7 
Benzo(b)fluoranthene 6.69 0.7 
Benzo(a)ovrene 3.44 0.7 
Dibenzo(a,h)antbracene 1.13 0.7 
Indeno(l,2,3-cd)nyrene 3.02 0.7 

Benzo(a)antbracene 
Benzo(b )fluoranthene 
Benzo/ a )ovrene 
Indeno( 1,2,3-cd)n'"ene 

Benzo/ a)antbracene 
Benzo(a)ovrene 
Benzo(b )fluoranthene 
Indeno( 1,2,3-cd)nmene 

2.0 0.7 
2.8 0.7 
2.4 0.7 
1.8 0.7 

5.1 0.7 
6.1 0.7 
6.1 0.7 
4.7 0.7 

µgig= micrograms per gram 
MCP = Massachusetts Contingency Plan 
P AHs = polyaromatic hydrocarbons 
EPH = extractable petroleum hydrocarbons 

g;\proj ects\usaec\proj ects\57ritab\hhrisk\tab le 7 -9 .xls 1 of 1 4/13/00 



\',ha'.b,i::,amp1e:.J.1.1 
;\p "(''·\'' ·,> 1h .'\(1/;::c'>'i:':(k'.',•;;'.; 

'tBDafo,anaI' zed: 
:;)'-;?:t: " .. ;+">r.t'n': 7r<~J'.:,"·,f:tt ·"'''i•~ Qjgs):%' r.,.i::;,: .. 111D,t,,, .• ;".1•~::. G.;•.'.Jtiimi .. • GY•.l'z.'.➔,:: 
!L'i)I?i\h . I u. o I\ Z±lrit 

Analytcs Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg NA 
1,1-DCE 5 µg/kg/250 µg/kg 5.2U 
t-1,2-DCE 2 µg/kg/250 µg/kg NA 
c-1,2-DCE 2 µg/kg/250 µg/kg NA 
Chloroform 2 µg/kg/250 µg/kg 2.1 U 
1,1,1-TCA 2 µg/kg/250 µg/kg 2.1 UJ 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 2.1 U 
Trichloroethene 2 µg/kg/250 µg/kg 2.1 U 
Tetrachloroethene 2 µg/kg/250 µg/kg 2.1 U 
1,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 2.1 UJ 
Toluene 2 µg/kg/250 µg/kg 2.1 U 
Chlorobenzene 2 µg/kg/250 µg/kg 2.1 U 
Ethyl benzene 2 µg/kg/250 µg/kg 2.1 U 
m/p-Xylene 4 µg/kg/500 µg/kg 4.1 U 
a-Xylene 2 µg/kg/250 µg/kg 2.1 U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO JOO mg/kg NA 
TPH-GRO 100 µg/kg I00U 
TPH-IR (1995) 50 mg/kg 52U 
TPH-IR (I 996) 50 mg/kg NA 

Notes: 
Detection limits are reported for 1995/19% field programs. 

u = Concentration is less than reporting limit 
J = Value is estimated 

E = Concentration exceeds the maximum reporting limit 

NA "" Not analyzed 
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TABLE 7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

NA 
5.5U 

NA 
NA 

2.2U 
2.2UJ 
2.2U 
2.2U 
2.2U 

NA 
NA 
NA 

2.2 UJ 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA 
5.3 U 5.2U 5.7U 

NA NA NA 
NA NA NA 

2.1 U 2.1 U 2.3U 
2.1 UJ 2.1 UJ 2.3 UJ 
2.1 U 2.1 U 2.3 U 
2.1 U 2.1 U 2.3 U 
2.1 U 2.1 U 2.3 U 

NA NA NA 
NA NA NA 
NA NA NA 

2.1 UJ 2.1 U 2.3 UJ 

NA 
5.6U 

NA 
NA 

2.2U 
2.2 UJ 
2.2U 
2.2U 
2.2 U 

NA 
NA 
NA 

2.2U 
3.2 2.1 U 2.1 UJ 2.3 U 2.2 UJ 

2.2U 2.1 U 2.1 U 2.3 U 2.2U 
2.2U 2.1 U 2.1 U 2.3 U 2.2 U 
4.4U 4.2 U 4.2U 4.6U 4.5U 
2.ZU 2.1 U 2.1 U 2.3 U 2.2U 

NA NA NA NA NA 
NA NA NA NA NA 

110 U ll0U I00U !IOU 110 U 
73 53 U 52U 69 56U 

NA NA NA NA NA 

1 or11 

NA NA NA NA 
5.2U 5.4U 5.7U 5.2U 

NA NA NA NA 
NA NA NA NA 

2.1 U 2.2U 2.3 U 2.1 U 
2.1 UJ 2.2 UJ 2.3 UJ 2.1 UJ 
2.1 U 2.2U 2.3 U 2.1 U 
2.1 U 2.2U 2.3 U 2.1 U 
2.1 U 2.2U 2.3 U 2.1 U 

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

2.1 UJ 2.2 UJ 2.3U 2.1 UJ 
2.1 U 2.3 2.3 UJ 2.1 U 
2.1 U 2.2U 2.3 U 2.1 U 
2.1 U 2.2U 2.3 U 2.1 U 
4.1 U 4.3 U 4.6U 4.1 U 
2.1 U 2.2U 2.3 U 2.1 U 

NA NA NA NA 
NA NA NA NA 

I00U 110 U ll0U l00U 
52U 54U 57U 52U 

NA NA NA NA 
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Analytes I Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg NA 
1,1-DCE 5 µg/kg/250 µg/kg 5.2 U 
t-1,2-DCE 2 µg/kg/250 µg/kg NA 
c-1,2-DCE 2 µg/kg/250 µg/kg NA 
Chloroform 2 µg/kg/250 µg/kg 2.1 U 
1,1,1-TCA 2 µg/kg/250 µg/kg 2.1 UJ 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 2.1 U 
Trichloroethene 2 µg/kg/250 µg/kg 2.1 U 
Tetrachloroethene 2 µg/kg/250 µg/kg 2.1 U 
1,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 2.1 UJ 
Toluene 2 µg/kg/250 µg/kg 2.1 U 
Chlorobenzene 2 µg/kg/250 µg/kg 2.1 U 
Ethylbenzene 2 µg/kg/250 µg/kg 2.1 U 
m/p-Xylene 4 µg/kg/500 µg/kg 4.1 U 
o-Xylene 2 µg/kg/250 µg/kg 2.1 U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO 100 mg/kg NA 
TPH-GRO 100 µg/kg I00U 
TPH-IR (1995) 50mg/kg 52U 
TPH-IR (1996) 50mg/kg NA 

Notes: 
Detection limits are reported for 1995/1996 field prog 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportini 

NA = Not analyzed 
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TABLE 7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

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

53 U 
NA 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA 
5.2U 5.2 U 5.6U 

NA NA NA 
NA NA NA 

2.1 U 2.1 U 2.2U 
2.1 UJ 2.1 UJ 2.2 UJ 
2.1 U 2.1 U 2.2U 
2.1 U 2.1 U 2.2U 
2.1 U 2.1 U 2.2U 

NA NA NA 
NA NA NA 
NA NA NA 

2.1 U 2.1 U 2.2 UJ 
2.1 UJ 2.1 UJ 2.2U 
2.1 U 2.1 U 2.2U 
2.1 U 2.1 U 2.2U 
4.2U 4.2U 4.4 U 
2.1 U 2.1 U 2.2U 

NA NA NA 
NA NA NA 

I00U I00U ll0U 
52 U 52U 56U 
NA NA NA 

2 of 11 

NA NA NA NA NA 
5.1 U 5.2 U 5.3U 5.2U 5.3 U 

NA NA NA NA NA 
NA NA NA NA NA 

2.0U 2.1 U 2.1 U 2.1 U 2.1 U 
2.0U 2.1 UJ 2.1 UJ 2.1 UJ 2.1 U 
2.0U 2.1 U 2.1 U 2.1 U 2.1 U 
2.0U 2.1 U 2.1 U 2.1 U 2.1 U 
2.0U 2.1 U 2.1 U 2.1 U 2.1 U 

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

2.0U 2.1 U 2.1 U 2.1 U 2.1 U 
2.0UJ 2.1 UJ 2.5 J 2.1 UJ 2.4 J 
2.0U 2.1 U 2.1 U 2.1 U 2.3 
2.0U 2.1 U 2.1 U 2.1 U 22E 
4.1 U 4.1 U 4.2U 4.1 U 22E 
2.0U 2.1 U 2.1 U 2.1 U 25E 

NA NA NA NA NA 
NA NA NA NA NA 

I00U I00U ll0U I00U ll0U 
51 U 52U 53 U 52 U 53 U 
NA NA NA NA NA 

4/13/00 



Analytes I Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg NA 
1,1-DCE 5 µg/kg/250 µg/kg 5.6 U 
t-1,2-DCE 2 µg/kg/250 µg/kg NA 
c-1,2-DCE 2 µg/kg/250 µg/kg NA 
Chloroform 2 µg/kg/250 µg/kg 2.2U 
1,1,l-TCA 2 µg/kg/250 µg/kg 2.2 UJ 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 2.2U 
Trichloroethene 2 µg/kg/250 µg/kg 2.2U 
Tetrachloroethene 2 µg/kg/250 µg/kg 2.2U 
1,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 2.2U 
Toluene 2 µg/kg/250 µg/kg 2.2 UJ 
Chlorobenzene 2 µg/kg/250 µg/kg 2.2U 
Ethyl benzene 2 µg/kg/250 µg/kg 2.2 U 
m/p-Xylene 4 µg/kg/500 µg/kg 4.4 U 
a-Xylene 2 µg/kg/250 µg/kg 2.2 U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO 100 mg/kg NA 
TPH-GRO 100 µg/kg I !OU 
TPH-IR (1995) 50 mg/kg 61 
TPH-IR (1996) 50mg/kg NA 

Notes: 
Detection limits are reported for 1995/1996 field prog 

u = Concentration is Jess than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportin1 

NA = Not analyzed 
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TABLE7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

NA 
6100E 

NA 
NA 

780U 
780U 
780U 
780U 
780U 

NA 
NA 
NA 

780U 
3400 

780U 
14000 
56000 
36000 

NA 
NA 

8.6 e+ 6E 
65000 

NA 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA 
13U 7.2U 7.5 U 
NA NA NA 
NA NA NA 

5.0U 2.9U 3.0U 
5.0U 2.9U 3.0U 
5.0U 2.9U 3.0U 
5.0U 2.9U 3.0U 
5.0U 2.9U 3.0U 

NA NA NA 
NA NA NA 
NA NA NA 

5.0U 2.9U 3.0U 
5.0U 2.9U 3.0U 
5.0U 2.9U 3.0U 
5.0U 2.9U 3.0U 
IOU 5.7 U 6.0U 

5.0U 2.9 U 3.0U 
NA NA NA 
NA NA NA 
250 140U 150U 

130U 1400 75U 
NA NA NA 

3of11 

NA NA NA NA NA 
5.9U 5.5U 6.9U 6.1 U 5.6U 

NA NA NA NA NA 
NA NA NA NA NA 

2.4 U 2.2U 2.7U 2.4 U 2.2U 
2.4U 2.2 U 2.7U 2.4 U 2.2U 
2.4 U 2.2U 2.7U 2.4 U 2.2U 
2.4 U 2.2U 2.7U 2.4U 2.2U 
2.4 U 2.2U 2.7U 2.4 U 2.2U 

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

2.4 U 2.2U 2.7U 2.4 U 2.2U 
2.4 U 2.2U 2.7U 2.4 U 2.4 J 
2.4 U 2.2U 2.7U 2.4 U 2.2U 
2.4 U 2.2U 2.7U 2.4 U 2.2U 
4.7U 4.4 U 5.5 U 4.9U 4.4U 
2.4 U 2.2U 2.7U 2.4 U 2.2U 

NA NA NA NA NA 
NA NA NA NA NA 

120 U l!0U 140U 120U 110 U 
59U 55U 69U 61 U 80 

NA NA NA NA NA 
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Analytes I Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg NA 
1,1-DCE 5 µg/kg/250 µg/kg 5.3 U 
t-1,2-DCE 2 µg/kg/250 µg/kg NA 
c-1,2-DCE 2 µg/kg/250 µg/kg NA 
Chlorofonn 2 µg/kg/250 µg/kg 2.1 U 
1,1,1-TCA 2 µg/kg/250 µg/kg 2.1 UJ 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 2.1 U 
Trichioroethene 2 µg/kg/250 µg/kg 2.1 U 
Tetrachloroethene 2 µg/kg/250 µg/kg 2.1 U 
1,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 2.1 U 
Toluene 2 µg/kg/250 µg/kg 2.1 UJ 
Chlorobenzene 2 µg/kg/250 µg/kg 2.1 U 
Ethylbenzene 2 µg/kg/250 µg/kg 2.1 U 
m/p-Xylene 4 µg/kg/500 µg/kg 4.2U 
a-Xylene 2 µg/kg/250 µg/kg 2.1 U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO 100 mg/kg NA 
TPH-GRO 100 µg/kg 110 U 
TPH-IR (1995) 50mg/kg 53 U 
TPH-IR (I 996) 50mg/kg NA 

Notes: 
Detection limits are reported for 1995/1996 field prog 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportini 
NA = Not analyzed 
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TABLE 7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

NA 
5.1 U 

NA 
NA 

2.0U 
2.0U 
2.0U 
2.0U 
2.0U 

NA 
NA 
NA 

2.0U 
2.0UJ 
2.0U 
2.0U 
4.1 U 
2.0U 

NA 
NA 

I00U 
51 U 
NA 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA 
5.2 U 5.2U 5.2 U 

NA NA NA 
NA NA NA 

2.1 U 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 UJ 
2.1 U 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 U 

NA NA NA 
NA NA NA 
NA NA NA 

2.1 U 2.1 U 2.1 UJ 
2.1 UJ 2.1 UJ 2.1 U 
2.1 U 2.1 U 2.1 U 
2.1 U 2.1 U 2.1 U 
4.2 U 4.2U 4.1 U 
2.1 U 2.1 U 2.1 U 

NA NA NA 
NA NA NA 

I00U I00U I00U 
75 52 U 130 

NA NA NA 
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NA NA NA NA NA 
5.4U !6U 6.7U 6.2U 6.0U 

NA NA NA NA NA 
NA NA NA NA NA 

2.2U 6.2U 2.7U 2.5U 2.4 U 
2.2U 6.2 U 2.7U 2.5U 2.4 U 
2.2U 6.2U 2.7U 2.5U 2.4 U 
2.2U 6.2U 2.7U 2.5U 2.4 U 
2.2U 6.2U 2.7U 2.5 U 2.4 U 

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

2.2U 6.2U 2.7U 2.5U 2.4 U 
2.2U 20 2.7U 2.5U 2.4 U 
2.2U 42 2.7U 2.5U 2.4 U 
2.2U 65 2.7U 2.5U 2.4 U 
4.3U 97 5.3 U 4.9U 4.SU 
2.2U 220 2.7U 2.5U 2.4U 

NA NA NA NA NA 
ll0U NA NA NA NA 
ll0U 79000 E 130U 120U !ZOU 
9700 1400 67U 110 60U 

NA NA NA NA NA 

4/13/00 



Analytes 

Vinyl Chloride 
1,1-DCE 
t-1,2-DCE 
c-1,2-DCE 
Chloroform 
1,1,1-TCA 
Carbon Tetrachloride 
Trichloroethene 
Tetrachloroethene 
1,3-DCB 
1,4-DCB 
1,2-DCB 
Benzene 

Toluene 
Chlorobenzene 
Ethyl benzene 
m/p-Xylene 
o-Xylene 
Naphthalene 
TPH-DRO 
TPH-GRO 
TPH-IR (1995) 
TPH-IR (1996) 

Notes: 

Reporting Limit 
1995/1996 

2 µg/kg/250 µg/kg 
5 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
4 µg/kg/500 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 

l00mg/kg 
100 µg/kg 
50mg/kg 
50mg/kg 

Detection limits are reported for 1995/1996 field prog 

U = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportint 

NA = Not analyzed 
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NA 
6.1 U 

NA 
NA 

2.4 U 
2.4 U 
2.4U 
2.4U 
2.4 U 

NA 
NA 
NA 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
4.9U 
2.4U 

NA 
120U 
120U 
61 U 
NA 

TABLE 7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

NA 
5.2U 

NA 
NA 

2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 

NA 
NA 
NA 

2.1 U 
2.1 U 
2.1 U 
2.1 U 
4.1 U 
2.1 U 

NA 
NA 

l00U 
52U 

NA 

REMEDIAL INVESTIGATION REPORT 
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NA 
8.5 U 

NA 
NA 

3.4 U 
3.4U 
3.4 U 
3.4 U 
3.4 U 

NA 
NA 
NA 

3.4 U 
3.4 U 
3.4 U 
3.4 U 
6.8 U 
3.4 U 

NA 
170U 
170U 

160 
NA 

NA 
6.0U 

NA 
NA 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 

NA 
NA 
NA 

2.4U 
2.4 U 
2.4 U 
2.4 U 
4.8U 
2.4 U 

NA 
120U 
120U 
60U 

NA 
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NA 
6.6UJ 

NA 
NA 

2.6U 
2.6U 
2.6U 
2.6U 
2.6U 

NA 
NA 
NA 

2.6U 
2.6U 
2.6U 
2.6U 
5.3 U 
2.6U 

NA 
NA 

130U 
5000 

NA 

NA 
8.2 U 

NA 
NA 

3.3 U 
3.3 U 
3.3 U 
3.3 U 

4.8 
NA 
NA 
NA 

3.3 U 
5.6 
16 
54 
75 

170 
NA 
900 

49000E 
28000 

NA 

NA 
5.6U 

NA 
NA 

2.2U 
2.2U 
2.2U 
2.2U 
2.2U 

NA 
NA 
NA 

2.2U 
2.2 U 
2.2U 
2.2U 
4.5U 
2.2U 

NA 
NA 

ll0U 
56U 

NA 

NA 
6.3U 

NA 
NA 

2.5U 
2.5U 
2.5U 
2.5 U 
2.5 U 

NA 
NA 
NA 

2.5U 
2.5U 
2.5 U 
2.5U 
5.0U 
2.5U 

NA 
NA 

130U 
120 
NA 

NA 
5.2 UJ 

NA 
NA 

2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 

NA 
NA 
NA 

2.1 U 
65 

2.1 U 
7.9 

4.2U 
2.1 U 

NA 
NA 

l00U 
8000 

NA 

NA 
7.2U 

NA 
NA 

2.9U 
2.9U 
2.9U 
2.9U 
2.9U 

NA 
NA 
NA 

2.9U 
2.9U 
2.9U 
2.9U 
5.7U 
2.9U 

NA 
NA 

140U 
72U 
NA 

4/13/00 



Analytes Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg NA 
1,1-DCE 5 µg/kg/250 µg/kg 6.2 UJ 
t-1,2-DCE 2 µg/kg/250 µg/kg NA 
c-1,2-DCE 2 µg/kg/250 µg/kg NA 
Chloroform 2 µg/kg/250 µg/kg 2.5U 
1,1,1-TCA 2 µg/kg/250 µg/kg 2.5U 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 2.5U 
Trichloroethene 2 µg/kg/250 µg/kg 2.5U 
Tetrachloroethene 2 µg/kg/250 µg/kg 2.5U 
1,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 2.5 U 
Toluene 2 µg/kg/250 µg/kg 2.5 U 
Chlorobenzene 2 µg/kg/250 µg/kg 2.5 U 
Ethyl benzene 2 µg/kg/250 µg/kg 2.5 U 
m/p-Xylene 4 µg/kg/500 µg/kg 4.9U 
o-Xylene 2 µg/kg/250 µg/kg 2.5 U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO 100 mg/kg NA 
TPH-GRO 100 µg/kg !20U 
TPH-IR (1995) 50 mg/kg 3400 
TPH-IR (1996) 50 mg/kg NA 

Notes: 
Detection limits are reported for 19':JS/1996 tield prog 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportin1 

NA = Not analyzed 
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TABLE 7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

NA 
7.3 U 

NA 
NA 

2.9U 
2.9U 
2.9U 
2.9U 
2.9U 

NA 
NA 
NA 

2.9U 
2.9U 
2.9U 
2.9U 
5.8 U 
2.9U 

NA 
!SOU 

5800E 
2000 

NA 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA 
30U 7.2U 6.4 U 
NA NA NA 
NA NA NA 

12 U 2.9U 2.6U 
12 U 2.9U 2.6U 
12 U 2.9U 2.6U 

21 2.9U 2.6U 
12 U 2.9U 2.6U 
NA NA NA 
NA NA NA 
NA NA NA 

12 U 2.9U 2.6U 
12U 2.9U 2.6U 
150 2.9U 2.6U 
71 2.9U 2.6U 
72 5.7U 5.1 U 

220 2.9U 2.6U 
NA NA NA 
120 NA NA 

52000 E 550 130U 
620 72U 64U 
NA NA NA 

6of11 

NA NA NA NA NA 
6.3 U 5.1 U 7.0UJ 6.4 U 5.4U 

NA NA NA NA NA 
NA NA NA NA NA 
4.9 2.0U 2.8U 2.6U 2.2U 

2.5U 2.0U 2.8U 2.6U 2.2U 
2.5U 2.0U 2.8U 2.6U 2.2U 
2.5U 2.0U 2.8U 2.6U 2.2U 
2.5U 2.0U 2.8U 2.6U 2.2U 

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

2.5 U 2.0U 2.8U 2.6U 2.2U 
2.5 U 2.0U 2.8U 2.6U 2.2U 
2.5 U 2.0U 2.8 U 2.6U 2.2U 
2.5 U 2.0U 2.8 U 2.6U 2.2U 
5.0U 4.1 U 5.6U 5.1 U 4.3U 
2.5U 2.0U 2.8 U 2.6U 2.2U 

NA NA NA NA NA 
NA NA NA NA NA 

130U I00U 140U BOU 110U 
63 U 68 70U 64U 54U 
NA NA NA NA NA 

4/13/00 



Analytes I Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg NA 
1,1-DCE 5 µg/kg/250 µg/kg 5.3 UJ 
t-1,2-DCE 2 µg/kg/250 µg/kg NA 
c-1,2-DCE 2 µg/kg/250 µg/kg NA 
Chloroform 2 µg/kg/250 µg/kg 2.1 U 
1,1,1-TCA 2 µg/kg/250 µg/kg 2.1 U 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 2.1 U 
Trichloroethene 2 µg/kg/250 µg/kg 2.1 U 
Tetrachloroethene 2 µg/kg/250 µg/kg 2.5 
1,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 2.1 U 
Toluene 2 µg/kg/250 µg/kg 2.1 U 
Chlorobenzene 2 µg/kg/250 µg/kg 2.1 U 
Ethylbenzene 2 µg/kg/250 µg/kg 2.1 U 
m/p-Xylene 4 µg/kg/500 µg/kg 4.2U 
o-Xylene 2 µg/kg/250 µg/kg 2.1 U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO I00mg/kg NA 
TPH-GRO 100 µg/kg ll0U 
TPH-IR (1995) 50mg/kg 3400 
TPH-IR (I 996) 50mg/kg NA 

Notes: 
Detection limits are reported for 1995/1996 field prog 

u = Concentration is less than reporting limit 

J = Value is estimated 

E "" Concentration exceeds the maximum reportin1 

NA = Not analyzed 

g:\projecls\usaec\projecls\57ritables\misCIA0C57TP .XLS 

TABLE 7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

NA 
5.8 U 

NA 
NA 

2.3 U 
2.3 U 
2.3U 
2.3 U 
2.3U 

NA 
NA 
NA 

2.3 U 
2.3 U 
2.3 U 
2.3 U 
4.6U 
2.3 U 

NA 
NA 

120U 
58U 

NA 

REMEDIAL INVESTIGATION REPORT 
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NA NA NA 
5.2U 5.6U 5.2U 

NA NA NA 
NA NA NA 

2.1 U 2.2U 2.1 U 
2.1 U 2.2U 2.1 U 
2.1 U 2.2U 2.1 U 
2.1 U 2.2U 2.1 U 
2.1 U 2.2 U 2.1 U 

NA NA NA 
NA NA NA 
NA NA NA 

2.1 U 2.2U 2.1 U 
2.1 U 2.2U 2.1 U 
2.1 U 2.2U .2.1 U 
2.1 U 2.2U 2.1 U 
4.1 U 4.5U 4.1 U 
2.1 U 2.2U 2.1 U 

NA NA NA 
NA NA NA 

I00U ll0U I00U 
52U 480 52U 
NA NA NA 
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NA NA NA NA NA 
5.2 U 5.2U 5.2U 5.4 U 5.6U 

NA NA NA NA NA 
NA NA NA NA NA 

2.1 U 2.1 U 2.1 U 2.1 U 2.2U 
2.1 U 2.1 U 2.1 U 2.1 U 2.2U 
2.1 U 2.1 U 2.1 U 2.1 U 2.2U 
2.1 U 2.1 U 2.1 U 2.1 U 2.2U 
2.1 U 2.1 U 2.1 U 2.1 U 2.2U 

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

2.1 U 2.1 U 2.1 U 2.1 U 2.2U 
2.1 U 2.1 UJ 2.1 U 2.1 U 2.2U 
2.1 U 2.1 U 2.1 U 2.1 U 2.2U 
2.1 U 2.1 U 2.1 U 2.1 U 2.2U 
4.1 U 4.2U 4.2U 4.3 U 4.5U 
2.1 U 2.1 U 2.1 U 2.1 U 2.2U 

NA NA NA NA NA 
NA NA NA NA NA 

I00U I00U I00U llOU ll0U 
260 52U 52U 98 82 
NA NA NA NA NA 

4/13/00 



Analytes Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg NA 
1,1-DCE 5 µg/kg/250 µg/kg 5.2 U 
t-1,2-DCE 2 µg/kg/250 µg/kg NA 
c-1,2-DCE 2 µg/kg/250 µg/kg NA 
Chloroform 2 µg/kg/250 µg/kg 2.1 U 
1,1,1-TCA 2 µg/kg/250 µg/kg 2.1 U 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 2.1 U 
Trich1oroethene 2 µg/kg/250 µg/kg 2.1 U 
Tetrachloroethene 2 µg/kg/250 µg/kg 2.1 U 
1,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 2.1 U 
Toluene 2 µg/kg/250 µg/kg 2.1 U 
Chlorobenzene 2 µg/kg/250 µg/kg 2.1 U 
Ethyl benzene 2 µg/kg/250 µg/kg 2.1 U 
m/p-Xylene 4 µg/kg/500 µg/kg 4.2U 
a-Xylene 2 µg/kg/250 µg/kg 2.1 U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO JOO mg/kg NA 
TPH-GRO 100 µg/kg I00U 
TPH-IR (1995) 50mg/kg 52U 
TPH-IR (1996) 50mg/kg NA 

Notes: 
Detection limits are reported for 1995/1996 field prog 

u = Concentration is less than reporting limit 

J = Value is estimated 
E = Concentration exceeds the maximum reportint 
NA = Not analyzed 
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TABLE7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

NA 
6.1 U 

NA 
NA 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 

NA 
NA 
NA 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
4.9U 
2.4 U 

NA 
NA 

!ZOU 
160 
NA 

REMEDIAL INVESTIGATION REPORT 
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NA NA NA 
5.5U 5.2U 5.8 U 

NA NA NA 
NA NA NA 

2.2U 2.1 U 2.3U 
2.2U 2.1 U 2.3 U 
2.2U 2.1 U 2.3 U 
2.2U 2.1 U 2.3 U 
2.2U 2.1 U 2.3U 

NA NA NA 
NA NA NA 
NA NA NA 

2.2U 2.1 U 2.3 U 
2.2U 2.1 U 2.3 U 
2.2U 2.1 U 2.3 U 
2.2U 2.1 U 2.3 U 
4.4 U 4.1 U 4.6U 
2.2U 2.1 U 2.3 U 

NA NA NA 
NA NA NA 

II0U l00U 120U 
55U 52U 58U 

NA NA NA 
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NA NA NA NA NA 
5.6U 5.2U 5.8 U 5.2U 5.2 U 

NA NA NA NA NA 
NA NA NA NA NA 

2.2U 2.1 U 2.3U 2.1 U 2.1 U 
2.2U 2.1 U 2.3U 2.1 U 2.1 U 
2.2U 2.1 U 2.3 U 2.1 U 2.1 U 
2.2U 2.1 U 2.3 U 2.1 U 2.1 U 
2.2U 2.1 U 2.3U 2.1 U 2.1 U 

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

2.2U 2.1 U 2.3 U 2.1 U 2.1 U 
2.2U 2.1 U 2.3 U 2.1 U 2.1 U 

2.7 2.1 U 2.3 U 2.1 U 2.1 U 
2.2U 2.1 U 2.3 U 2.1 U 2.1 U 
4.4 U 4.1 U 4.6U 4.1 U 4.2U 
2.2U 2.1 U 2.3 U 2.1 U 2.1 U 

NA NA NA NA NA 
NA NA NA NA NA 

II0U l00U 460 I00U I00U 
56U 52 U 58U 52 U 52U 

NA NA NA NA NA 

4/13/00 



Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg NA 
l,1-DCE 5 µg/kg/250 µg/kg 5.5U 
t-1,2-DCE 2 µg/kg/250 µg/kg NA 
c-1,2-DCE 2 µg/kg/250 µg/kg NA 
Chloroform 2 µg/kg/250 µg/kg 2.2U 
1,1,1-TCA 2 µg/kg/250 µg/kg 2.2U 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 2.2U 
Trichloroethene 2 µg/kg/250 µg/kg 2.2 U 
Tetrachloroethene 2 µg/kg/250 µg/kg 2.2U 
l,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 2.2U 
Toluene 2 µg/kg/250 µg/kg 2.2U 
Chlorobenzene 2 µg/kg/250 µg/kg 2.2U 
Ethylbenzene 2 µg/kg/250 µg/kg 2.2 U 
m/p-Xylene 4 µg/kg/500 µg/kg 4.4 U 
o-Xylene 2 µg/kg/250 µg/kg 2.2U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO 100 mg/kg NA 
TPH-GRO 100 µg/kg ll0U 
TPH-IR (1995) 50 mg/kg 55U 
TPH-IR (1996) 50mg/kg NA 

Notes: 
Detection limits are reported for 1995/1996 field prog 

u = Concentration is less than reporting limit 
1 = Value is estimated 

E = Concentration exceeds the maximum reportinJ 

NA = Not analyzed 
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TABLE 7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

NA 
6.4 U 

NA 
NA 

2.5 U 
2.5U 
2.5U 
2.5U 
2.5U 

NA 
NA 
NA 

2.5 U 
2.5 U 
2.5 U 
2.5U 

5.7 
27 

NA 
180 

32000E 
33000 

NA 

REMEDIAL INVESTIGATION REPORT 
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NA NA 260U 
5.2 U 6.3 U 260U 

NA NA 260U 
NA NA 260U 
6.2 2.5 U 260U 

2.1 U 2.5U 260U 
2.1 U 2.5U 260U 
2.1 U 2.5U 260U 
2.1 U 2.5U 260U 

NA NA NA 
NA NA NA 
NA NA NA 

2.1 U 2.5U 260U 
2.l U 2.5U 260U 

19 2.5 U 260U 
15 2.5 U 260U 
20 5.0U 520U 
5.8 2.5 U 260U 
NA NA NA 
310 NA NA 

33000B l30U NA 
6000 63 U NA 

NA NA 51 U 
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280U 270U 3200 310 U 260U 
280U 270U 320U 310U 260U 
280U 270U 320U 310U 260U 
280U 270U 320U 310U 260U 
280U 270U 320U 310U 260U 
280U 270U 320U 310U 260U 
280U 270U 320U 310U 260U 
280U 270U 320U 310U 260U 
280U 270U 320U 310U 260U 

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

280U 270U 320U 3!0U 260U 
280U 270U 320U 310U 260U 
280U 270U 320U 310U 260U 
280U 270U 320U 310U 260U 

560 540U 640U 620U 520U 
280U 270U 320U 310U 260U 

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

16000 1500 170 160 1200 

4113/00 



Analytes J Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg 270U 
1,1-DCE 5 µg/kg/250 µg/kg 270U 
t-1,2-DCE 2 µg/kg/250 µg/kg 270U 
c-1,2-DCE 2 µg/kg/250 µg/kg 270U 
Chlorofonn 2 µg/kg/250 µg/kg 270U 
1,1,1-TCA 2 µg/kg/250 µg/kg 270 U 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 270U 
Trichloroethene 2 µg/kg/250 µg/kg 270U 
Tetrachloroethene 2 µg/kg/250 µg/kg 270U 
1,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 270U 
Toluene 2 µg/kg/250 µg/kg 270U 
Chlorobenzene 2 µg/kg/250 µg/kg 270U 
Ethylbenzene 2 µg/kg/250 µg/kg 270U 
m/p-Xylene 4 µg/kg/500 µg/kg 540U 
o-Xylene 2 µg/kg/250 µg/kg 270U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO 100 mg/kg NA 
TPH-GRO 100 µg/kg NA 
TPH-IR (1995) 50 mg/kg NA 
TPH-IR (1996) 50 mg/kg 4500 

Notes: 
Detection limits are reported for 1995/1996 field prog 

u = Concentration is less than reporting limit 

J = Value is estimated 
E = Concentration exceeds the maximum reportin1 

NA = Not analyzed 
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TABLE 7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 

NA 
NA 
NA 

280U 
280U 
280U 
280U 
550U 
280U 

NA 
NA 
NA 
NA 

57U 
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320U 310U 270U 
320U 3l0U 270U 
320 U 310U 270U 
320U 310U 270U 
320U 310U 270U 
320U 310U 270U 
320U 310U 270U 
320U 310 U 270U 
320U 310 U 270U 

NA NA NA 
NA NA NA 
NA NA NA 

320U 310 U 270U 
320U 310U 270U 
320U 310U 270U 
320U 310 U 270U 
630U 610 U 540U 
320U 310U 270U 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
63 160 15000 
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280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 

NA 
NA 
NA 

280U 
280U 
280U 
280U 
550U 
280U 

NA 
NA 
NA 
NA 

15000 

280U 280U 260U 260U 
280U 280U 260U 260U 
280U 280U 260U 260U 
280U 280 U 260U 260U 
280U 280U 260U 260U 
280U 280U 260U 260U 
280U 280U 260 U 260U 
280U 280U 260U 260U 
280U 280U 260U 260U 

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

280U 280U 260U 260U 
280U 280U 260U 260U 
280U 280U 260U 260U 
280U 3000 260U 490 
550U 13000 580 2600 
280U 8000 790 1200 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA 53000 E 1000 8900 

4/13/00 



ulift, 
Analytes I Reporting Limit 

1995/1996 
Vinyl Chloride 2 µg/kg/250 µg/kg 300U 
1,1-DCE 5 µg/kg/250 µg/kg 300U 
t-1,2-DCE 2 µg/kg/250 µg/kg 300U 
c-1,2-DCE 2 µg/kg/250 µg/kg 300U 
Chloroform 2 µg/kg/250 µg/kg 300U 
1,1,1-TCA 2 µg/kg/250 µg/kg 300U 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 300U 
Trichloroethene 2 µg/kg/250 µg/kg 300U 
Tetrachloroethene 2 µg/kg/250 µg/kg 300U 
1,3-DCB 2 µg/kg/250 µg/kg NA 
1,4-DCB 2 µg/kg/250 µg/kg NA 
1,2-DCB 2 µg/kg/250 µg/kg NA 
Benzene 2 µg/kg/250 µg/kg 300U 
Toluene 2 µg/kg/250 µg/kg 300U 
Chlorobenzene 2 µg/kg/250 µg/kg 300U 
Ethyl benzene 2 µg/kg/250 µg/kg 300U 
m/p-Xylene 4 µg/kg/500 µg/kg 600U 
o-Xylene 2 µg/kg/250 µg/kg 300U 
Naphthalene 2 µg/kg/250 µg/kg NA 
TPH-DRO 100 mg/kg NA 
TPH-GRO 100 µg/kg NA 
TPH-IR (1995) 50 mg/kg NA 
TPH-IR (1996) 50 mg/kg 610 

Notes: 
Detection limits are reported for 1995/1996 field prog 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportinJ 

NA = Not analyzed 

g:\projecls\usaec\projects\57ritables\misc\A0C57TP .XLS 

TABLE7-10 
RI TEST PIT SOIL FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

320U 320U 1400U 270U 
320U 320U 1400U 270U 
320U 320U 1400U 270U 
320U 320U 1400U 270U 
320U 320U 1400U 270U 
320U 320U 1400U 270U 
320U 320U 1400U 270U 
320U 320U 1400U 270U 
320U 320U 1400U 270U 

NA NA 1400U 270U 
NA NA 1400U 270U 
NA NA l400U 270U 

320U 320U 1400 U 270U 
320U 320U 1400U 270U 
320U 320U 1400U 270U 
320U 320U 1800 270U 
640U 640U 4000 540U 
320U 320U 1600 270U 

NA NA 58001 560 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

1100 410 63000 E 10000 

11 or11 

270U 270U 1500U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500 U 3000U 320U 
270U 270U 1500 U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500 U 3000U 320U 
270U 270U 1500U 3000U 320U 
270U 270U 1500U 8800 320U 
540U 540U 3000U 26000 640U 
270U 270U 1500U 9900 320U 
270U 8701 38001 120001 320U 

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

14000 55U 9400E 13000 E 65 

4(13/00 



Analytes I Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg 
1,1-DCE 5 µg/kg/250 µg/kg 
t-1,2-DCE 2 µg/kg/250 µg/kg 
c-1,2-DCE 2 µg/kg/250 µg/kg 
Chloroform 2 µg/kg/250 µg/kg 
1,1,1-TCA 2 µg/kg/250 µg/kg 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 
Trichloroethene 2 µg/kg/250 µg/kg 
Tetrachloroethene 2 µg/kg/250 µg/kg 
1,3-DCB 2 µg/kg/250 µg/kg 
1,4-DCB 2 µg/kg/250 µg/kg 
1,2-DCB 2 µg/kg/250 µg/kg 
Benzene 2 µg/kg/250 µg/kg 
Toluene 2 µg/kg/250 µg/kg 
Chlorobenzene 2 µg/kg/250 µg/kg 
Ethylbenzene 2 µg/kg/250 µg/kg 
m/p-Xylene 4 µg/kg/540 µg/kg 
o-Xylene 2 µg/kg/250 µg/kg 
Naphthalene 2 µg/kg/250 µg/kg 
TPH-DRO 100 mg/kg 
TPH-GRO 100 µg/kg 
TPH-IR (1995) 50 mg/kg 
TPH-IR (1996) 50 mg/kg 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reporting limit 

NA = Not analyzed 

B = Analyte found in method blank 

g:\projecls\tlsaeclprojects\57ritables\rnisc\A0C57SS.XLS 

TABLE7-11 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

NA 
5.4 UJ 

NA 
NA 

2.1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 

NA 
NA 
NA 

2.1 U 
2.1 U 
2.1 U 
2.1 U 
4.3 U 
2.1 U 

NA 
NA 

110 U 
480 
NA 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA NA 
5.2 UJ 6.3 UJ 6.6UJ 6.1 UJ 

NA NA NA NA 
NA NA NA NA 

2.1 UJ 2.5 U 2.6U 2.4 U 
2.1 U 2.5U 2.6U 2.4U 
2.1 U 2.5U 2.6U 2.4 U 
2.1 U 2.5U 2.6U 2.4 U 
2.1 U 2.5U 2.6U 2.4 U 

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

2.1 U 2.5U 2.6U 2.4 U 
2.1 U 2.5U 2.6U 2.4 U 
2.1 U 2.5U 2.6U 2.4 U 
2.1 U 2.5U 2.6U 2.4 U 
4.2U 5.0U 5.3 U 4.8U 
2.1 U 2.5 U 2.6U 2.4 U 

NA NA NA NA 
NA NA NA NA 

l00U 130U 130U 120U 
52U 63 U 66U 61 U 
NA NA NA NA 

1 of10 

NA 
6.2 UJ 

NA 
NA 

2.5 U 
2.5U 
2.5U 
2.5U 
2.5U 

NA 
NA 
NA 

2.5U 
2.5U 
2.5U 
2.5U 
4.9U 
2.5U 

NA 
NA 

120U 
62U 

NA 

NA NA NA NA 
6.4 UJ 6.5 UJ 6.4 UJ 5.4 J 

NA NA NA NA 
NA NA NA NA 

2.5U 2.6U 2.6U 2.1 U 
2.5U 2.6U 2.6U 2.1 U 
2.5 U 2.6 U 2.6U 2.1 U 
2.5U 2.6U 2.6U 2.1 U 
2.5 U 2.6U 2.6U 2.1 U 

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

2.5U 2.6U 2.6U 2.1 U 
2.5U 2.6U 2.6U 2.1 U 
2.5U 2.6U 2.6U 2.1 U 
2.5U 2.6U 2.6U 2.1 U 
5.1 U 5.2U 5.1 U 4.3U 
2.5U 2.6U 2.6U 2.1 U 

NA NA NA NA 
NA NA NA NA 

130U 130U 130U llOU 
64 U 65 64U 54U 
NA NA NA NA 

4/13/00 



Analytes Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg 
1,1-DCE 5 µg/kg/250 µg/kg 
t-1,2-DCE 2 µg/kg/250 µg/kg 
c-1,2-DCE 2 µg/kg/250 µg/kg 
Chloroform 2 µg/kg/250 µg/kg 
1,1,1-TCA 2 µg/kg/250 µg/kg 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 
Trich1oroethene 2 µg/kg/250 µg/kg 
Tetrachloroethene 2 µg/kg/250 µg/kg 
1,3-DCB 2 µg/kg/250 µg/kg 
1,4-DCB 2 µg/kg/250 µg/kg 
1,2-DCB 2 µg/kg/250 µg/kg 
Benzene 2 µg/kg/250 µg/kg 
Toluene 2 µg/kg/250 µg/kg 
Chlorobenzene 2 µg/kg/250 µg/kg 
Ethyl benzene 2 µg/kg/250 µg/kg 
m/p-Xylene 4 µg/kg/540 µg/kg 
a-Xylene 2 µg/kg/250 µg/kg 
Naphthalene 2 µg/kg/250 µg/kg 
'TPH-DRO 100mg/kg 
TPH-GRO 100 µg/kg 
TPH-IR (1995) 50 mg/kg 
TPH-IR (1996) 50mg/kg 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportint 

NA = Not analyzed 

B = Analyte found in method blank 

g:\projecls\usaec\projects\57ritables\misc\A0C57SS.XLS 

TABLE7-ll 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

NA NA 
5.2 UJ 5.6UJ 

NA NA 
NA NA 

2.1 U 2.2U 
2.1 UJ 2.2U 
2.1 U 2.2U 
2.1 U 2.2U 
2.1 U 2.2U 

NA NA 
NA NA 
NA NA 

2.1 U 2.2U 
2.1 U 2.2U 
2.1 U 2.2U 
2.1 U 2.2U 
4.2U 4.4 U 
2.1 U 2.2U 

NA NA 
NA NA 

l00U ll0U 
52U 56U 
NA NA 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA 
5.4 UJ 5.5 UJ 6.7 UJ 

NA NA NA 
NA NA NA 

2.2U 2.2 U 2.7U 
2.2U 2.2U 2.7U 
2.2U 2.2U 2.7U 
2.2U 2.2U 2.7U 
2.2U 2.2U 2.7U 

NA NA NA 
NA NA NA 
NA NA NA 

2.2U 2.2U 2.7U 
2.2U 2.2U 2.7U 
2.2U 2.2 U 2.7U 
2.2U 2.2U 2.7U 
4.3U 4.4 U 5.3 U 
2.2U 2.2U 2.7U 

NA NA NA 
NA NA NA 

110U 110U 130U 
140 55U 67U 
NA NA NA 
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NA 
5.4 UJ 

NA 
NA 

2.2U 
2.2 UJ 
2.2U 
2.2U 
2.2U 

NA 
NA 
NA 

2.2U 
2.2U 
2.2U 
2.2U 
4.3 U 
2.2U 

NA 
NA 

110U 
450 
NA 

NA NA NA NA 
5.2 UJ 6.6UJ 5.4 UJ 5.3 UJ 

NA NA NA NA 
NA NA NA NA 

2.1 UJ 2.6U 2,2 UJ 2.1 UJ 
2.1 U 2.6UJ 2.2U 2.1 U 
2.1 U 2.6U 2.2U 2.1 U 
2.1 U 2.6U 2.2U 2.1 U 
2.1 U 2.6U 2.2U 2.1 U 

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

2.1 U 2.6U 2.2U 2.1 U 
2.1 U 2.6U 2.2U 2.1 U 
2.1 U 2.6U 2.2 U 2.1 U 
2.1 U 2.6U 2.2U 2.1 U 
4.2 U 5.2U 4.3 U 4.2U 
2.1 U 2.6U 2.2U 2.1 U 

NA NA NA NA 
NA NA NA NA 

l00U 130U 110U llOU 
52U 400 95 440 
NA NA NA NA 

4113/00 
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Analytes Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg 
1,1-DCE 5 µg/kg/250 µg/kg 
t-1,2-DCE 2 µg/kg/250 µg/kg 
c-1,2-DCE 2 µg/kg/250 µg/kg 
Chloroform 2 µg/kg/250 µg/kg 
1,1,1-TCA 2 µg/kg/250 µg/kg 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 
Trichloroethene 2 µg/kg/250 µg/kg 
Tetrachloroethene 2 µg/kg/250 µg/kg 
1,3-DCB 2 µg/kg/250 µg/kg 
1,4-DCB 2 µg/kg/250 µg/kg 
1,2-DCB 2 µg/kg/250 µg/kg 
Benzene 2 µg/kg/250 µg/kg 
Toluene 2 µg/kg/250 µg/kg 
Chlorobenzene 2 µg/kg/250 µg/kg 
Ethylbenzene 2 µg/kg/250 µg/kg 
m/p-Xylene 4 µg/kg/540 µg/kg 
a-Xylene 2 µg/kg/250 µg/kg 
IN aphthalene 2 µg/kg/250 µg/kg 
1TPH-DRO 100 mg/kg 
1TPH-GRO 100 µg/kg 
ITPH-IR (1995) 50mg/kg 
1TPH-IR (1996) 50mg/kg 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum rcportin1 

NA = Not analyzed 

B = Analyte found in method blank 

TABLE 7-11 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

NA NA 
6.5UJ 5.3 UJ 

NA NA 
NA NA 

2.6U 2.1 U 
2.6U 2.1 U 
2.6U 2.1 U 
2.6U 2.1 U 
2.6U 2.1 U 

NA NA 
NA NA 
NA NA 

2.6U 2.1 U 
2.6U 2.1 U 

49 2.1 U 
2.6U 2.1 U 
5.2U 4.2U 
2.6U 2.1 U 

NA NA 
NA NA 

!30U ll0U 
65 U 190 
NA NA 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA 1400U 
5.3 UJ 13 UJ 1400U 

NA NA 1400U 
NA NA 1400 U 

2.1 U 5.3 U 1400U 
2.1 U 5.3 U 1400U 
2.1 U 5.3 U 1400U 
2.1 U 5.3 U 1400U 
2.1 U 5.3 U 1400U 

NA NA 1400U 
NA NA 1400U 
NA NA 1400U 

2.1 U 5.3 U 1400U 
2.1 U 5.3 U 1400U 
2.1 U 5.3 U 1400U 
2.1 U 5.3 U 1400U 
4.2 U llU 2700U 
2.1 U 9.9 1400U 

NA NA 2300 J 
110 130U NA 

4400E 2100 NA 
4500 180 NA 

NA NA 12000 E 
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1600U 
1600U 
1600U 
1600U 
1600 U 
1600 U 
1600 U 
1600U 
1600U 
1600U 
14000 
46000 

1600U 
1600U 
1600U 
11000 
58000 
28000 

27000 J 
NA 
NA 
NA 

14000 E 

330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 
330U 270U 330U 320U 

730 530U 660U 640U 
720 270U 330U 320U 

440 J 270U 330U 320U 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
190 53 66U 64U 

4/13/00 



Analytes J Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg 
1,1-DCE 5 µg/kg/250 µg/kg 
t-1,2-DCE 2 µg/kg/250 µg/kg 
c-1,2-DCE 2 µg/kg/250 µg/kg 
Chloroform 2 µg/kg/250 µg/kg 
1,1,1-TCA 2 µg/kg/250 µg/kg 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 
Trichloroethene 2 µg/kg/250 µg/kg 
Tetrachloroethene 2 µg/kg/250 µg/kg 
1,3-DCB 2 µg/kg/250 µg/kg 
1,4-DCB 2 µg/kg/250 µg/kg 
1,2-DCB 2 µg/kg/250 µg/kg 
Benzene 2 µg/kg/250 µg/kg 
Toluene 2 µg/kg/250 µg/kg 
Chlorobenzene 2 µg/kg/250 µg/kg 
Ethyl benzene 2 µg/kg/250 µg/kg 
m/p-Xylene 4 µg/kg/540 µg/kg 
a-Xylene 2 µg/kg/250 µg/kg 
Naphthalene 2 µg/kg/250 µg/kg 
TPH-DRO lOOmg/kg 
TPH-GRO 100 µg/kg 
1TPH-IR (1995) 50 mg/kg 
TPH-IR (1996) 50mg/kg 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportin1 

NA = Not analyzed 

B = Analyte found in method blank 

n.,..,,,..;,,,.I.,,,,.,,,,.r,1nmi<>r:l,;\57rilables\m!sc\A0C57SS.XLS 

TABLE 7-11 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

260U 310 U 
260U 310U 
260U 310U 
260U 310U 
260U 310U 
260U 310U 
260U 310U 
260U 310 U 
260U 310U 
260U 310 U 
260U 310U 
260U 310U 
260U 310U 
260U 310U 
260U 310 U 
260U 310U 
520U 610U 
260U 310 U 
260U 310U 

NA NA 
NA NA 
NA NA 
150 61 U 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

350U 270U 260U 
370 270UJ 260UJ 

350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
350U 270U 260U 
700U 530U 520U 
350U 270U 260U 
350U 270U 260U 

NA NA NA 
NA NA NA 
NA NA NA 

?OU 53 U 52U 
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260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
520U 
260U 
260U 

NA 
NA 
NA 

52U 

320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
320U 320U 260U 330U 
630U 640U 520U 650U 
320U 320U 260U 330U 
320U 320U 260U 330U 

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

63 U 64U 52U 65 

4/13,00 



Analytes I Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg 
1,1-DCE 5 µg/kg/250 µg/kg 
t-1,2-DCE 2 µg/kg/250 µg/kg 
c-1,2-DCE 2 µg/kg/250 µg/kg 
Chloroform 2 µg/kg/250 µg/kg 
l,1,1-TCA 2 µg/kg/250 µg/kg 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 
Tricbloroethene 2 µg/kg/250 µg/kg 
Tetrach\oroethene 2 µg/kg/250 µg/kg 
1,3-DCB 2 µg/kg/250 µg/kg 
1,4-DCB 2 µg/kg/250 µg/kg 
1,2-DCB 2 µg/kg/250 µg/kg 
Benzene 2 µg/kg/250 µg/kg 
Toluene 2 µg/kg/250 µg/kg 
Chlorobenzene 2 µg/kg/250 µg/kg 
Ethylbenzene 2 µg/kg/250 µg/kg 
m/p-Xylene 4 µg/kg/ 540 µg/kg 
o-Xylene 2 µg/kg/250 µg/kg 
Naphthalene 2 µg/kg/250 µg/kg 
TPH-DRO l00mg/kg 
TPH-GRO 100 µg/kg 
,TPH-IR (1995) 50mg/kg 
TPH-IR (1996) 50 mg/kg 

Notes: 

u = Concentration is less than reporting limit 

! = Value is estimated 

E = Concentration exceeds the maximum reportin1 

NA = Not analyzed 

B = Analyte found in method blank 

TABLE7-11 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
350U 270U 
700U 540U 
350U 270U 
350U 270U 

NA NA 
NA NA 
NA NA 
70 7400 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

310 U 320U 330U 
310 U 320U 330U 
3\0U 320U 330U 
3\0U 320U 330U 
310 U 320U 330U 
3\0U 320U 330U 
3\0U 320U 330U 
3\0U 320U 330U 
3\0U 320U 330U 
3\0U 320U 330U 
3\0U 320U 330U 
3\0U 320U 330U 
310 U 320U 330U 
310 U 320U 330U 
310 U 320U 330U 
310 U 320U 330U 
620U 640U 650U 
3\0U 320U 330U 
3\0U 320U 330U 

NA NA NA 
NA NA NA 
NA NA NA 

62U 64U 65U 
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3000U 
3000U 
3000U 
3000U 
30000 
3000U 
3000U 
3000U 
3000U 
3000U 
3000U 
3000U 
3000U 
3000U 

4700 
3000U 

13000 
4700 
8300 
NA 
NA 
NA 

13000E 

NA 260U 270U 330U 
6.5UJ 260U 270U 330U 

NA 260U 270U 330U 
NA 260U 270U 330U 

2.6U 260U 270U 330U 
2.6U 260U 270U 330U 
2.6U 260U 2700 330U 
2.6U 260U 270U 330U 
2.6U 260U 270U 330U 

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

2.6U 260U 270U 330U 
2.6U 260U 270U 330U 
2.6U 260U 270U 330U 
2.6U 260U 270U 330U 
5.2U 520U 530U 660U 
2.6U 260U 270U 330U 

NA NA NA NA 
NA NA NA NA 

\30U NA NA NA 
65U NA NA NA 
NA 52U 53 U 66 

4/13/00 



Analytes 

Vinyl Chloride 
1,1-DCE 
t-1,2-DCE 
c-1,2-DCE 
Chloroform 
1,1,l-TCA 
Carbon Tetrachloride 

1Trichloroethene 
Tetrachloroethene 
1,3-DCB 
1,4-DCB 
1,2-DCB 
Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
m/p-Xylene 
o-Xylene 
Naphthalene 
TPH-DRO 
TPH-GRO 
TPH-lR (1995) 
.TPH-IR (1996} 

Notes: 

Reporting Limit 
1995/1996 

2 µg/kg/250 µg/kg 
5 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
4 µg/kg/540 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 

100 mg/kg 
100 µg/kg 
50mg/kg 
50 mg/kg 

U = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportin1 

NA = Not analyzed 

B = Analyte found in method blank 

n·\n,nl~r:!"l''""'"r:\oroiects\57ritables\mlsc\AOC57SS.XLS 

TABLE 7-11 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 

NA 
NA 
NA 

270U 
270U 
270U 
270U 
530U 
270U 

NA 
NA 
NA 
NA 

53 U 

270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 

NA 
NA 
NA 

270U 
270U 
270U 
270U 
530U 
270U 

NA 
NA 
NA 
NA 
NA 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 

NA 
NA 
NA 

270U 
270U 
270U 
270U 
530U 
270U 

NA 
NA 
NA 
NA 

53 U 

320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 

NA 
NA 
NA 

320U 
320U 
320U 
320U 
640U 
320U 

NA 
NA 
NA 
NA 

64U 

6oF10 

260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 

NA 
NA 
NA 

260U 
260U 
260U 
260U 
520U 
260U 

NA 
NA 
NA 
NA 

52U 

270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 

NA 
NA 
NA 

270U 
270U 
270U 
270U 
540U 
270U 

NA 
NA 
NA 
NA 

54U 

310U 
310U 
310 U 
310 U 
310U 
3\0U 
310U 
3\0U 
3\0U 

NA 
NA 
NA 

310U 
310U 
310U 
310U 
620U 
310U 

NA 
NA 
NA 
NA 
62 

270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 

NA 
NA 
NA 

270U 
270U 
270U 
270U 
530U 
270U 

NA 
NA 
NA 
NA 
150 

270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 

NA 
NA 
NA 

270U 
270U 
270U 
270U 
540U 
270U 

NA 
NA 
NA 
NA 

54U 

300U 
300U 
300U 
300U 
300U 
300U 
300U 
300U 
300U 

NA 
NA 
NA 

300U 
300U 
300U 
300U 
600U 

4/13/00 

1900 
NA 
NA 
NA 
NA 
60 



Analytes I Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg 
1,1-DCE 5 µg/kg/250 µg/kg 
t-1,2-DCE 2 µg/kg/250 µg/kg 
c-1,2-DCE 2 µg/kg/250 µg/kg 
Chloroform 2 µg/kg/250 µg/kg 
1,1,1-TCA 2 µg/kg/250 µg/kg 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 
Trichloroethene 2 µg/kg/250 µg/kg 

1Tetrachloroethene 2 µg/kg/250 µg/kg 
1,3-DCB 2 µg/kg/250 µg/kg 
1,4-DCB 2 µg/kg/250 µg/kg 
1,2-DCB 2 µg/kg/250 µg/kg 
Benzene 2 µg/kg/250 µg/kg 
Toluene 2 µg/kg/250 µg/kg 
Chlorobenzene 2 µg/kg/250 µg/kg 
Ethylbenzene 2 µg/kg/250 µg/kg 
m/p-Xylene 4 µg/kg/540 µg/kg 
a-Xylene 2 µg/kg/250 µg/kg 
Naphthalene 2 µg/kg/250 µg/kg 
TPH-DRO 100 mg/kg 
TPH-GRO 100 µg/kg 
TPH-IR (1995) 50 mg/kg 
TPH-IR (1996) 50mg/kg 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportin1 

NA = Not analyzed 

B = Analyte found in method blank 
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TABLE 7-11 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

300U 270U 
300U 270U 
300U 270U 
300U 270U 
300U 270U 
300U 270U 
300U 270U 
300U 270U 
300U 270U 

NA NA 
NA NA 
NA NA 

300U 270U 
300U 270U 

300 270U 
300U 270U 
600U 540U 

530 270U 
NA NA 
NA NA 
NA NA 
NA NA 
NA 150 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

270U 310 U 280U 
270U 310 U 280U 
270U 310U 280U 
270U 310U 280U 
270U 310 U 280U 
270U 310U 280U 
270U 310U 280U 
270U 310U 280U 
270U 310U 280U 

NA NA NA 
NA NA NA 
NA NA NA 

270U 310U 280U 
270U 310 U 280U 
270U 310U 280U 
270U 310 U 280U 
540U 620U 550U 
270U 310U 280U 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
260 62 150 

7of10 

260U 
260U 
2600 
260U 
260U 
260U 
260U 
260U 
260U 

NA 
NA 
NA 

260U 
260U 
260U 
260U 
520U 
260U 

NA 
NA 
NA 
NA 

52 U 

260U 290U 270U 280U 
260U 290U 270U 280U 
260U 290U 270U 280U 
260U 290U 270U 280U 
260U 290U 270U 280U 
260U 290U 270U 280U 
260U 290U 270U 280U 
260U 290U 270U 280U 
260U 290U 270 U 280U 

NA 290U 270U 280U 
NA 290U 270U 280U 
NA 290U 270U 280U 

260U 290U 270U 280 U 
260U 290U 270U 280U 
260U 290U 270U 280U 
260U 290U 270U 270 
520U 580U 540U 1300 
260U 290U 270U 670 

NA 290U 860 2200J 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

52U 58 9400E 39000 

4/13/00 



Analytcs I Reporting Limit 
1995/1996 

Vinyl Chloride 2 µg/kg/250 µg/kg 
1,1-DCE 5 µg/kg/250 µg/kg 
t-1,2-DCE 2 µg/kg/250 µg/kg 
c-1,2-DCE 2 µg/kg/250 µg/kg 
Chloroform 2 µg/kg/250 µg/kg 
1,1,1-TCA 2 µg/kg/250 µg/kg 
Carbon Tetrachloride 2 µg/kg/250 µg/kg 
Trichloroethene 2 µg/kg/250 µg/kg 
Tetrachloroethene 2 µg/kg/250 µg/kg 
1,3-DCB 2 µg/kg/250 µg/kg 
1,4-DCB 2 µg/kg/250 µg/kg 
1,2-DCB 2 µg/kg/250 µg/kg 
Benzene 2 µg/kg/250 µg/kg 
'Toluene 2 µg/kg/250 µg/kg 
Chlorobenzene 2 µg/kg/250 µg/kg 
'Ethyl benzene 2 µg/kg/250 µg/kg 
rn/p-Xylene 4 µg/kg/540 µg/kg 
o-Xylene 2 µg/kg/250 µg/kg 
Naphthalene 2 µg/kg/250 µg/kg 
TPH-DRO l00mg/kg 
TPH-GRO 100 µg/kg 
,TPH-IR (1995) 50mg/kg 
TPH-IR (1996) 50mg/kg 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportin1 

NA = Not analyzed 

B = Analyte found in method blank 

TABLE 7-11 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

330U 270 U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
330U 270U 
660U 540U 
330U 270U 
330U 1200 

NA NA 
NA NA 
NA NA 
320 55 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540 U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
320U 320U 540U 
640U 640U lJ00U 
320U 320U 540U 
320U 320U 2000 

NA NA NA 
NA NA NA 
NA NA NA 

66U 64 12000 E 

80110 

1400U 
1400U 
1400U 
1400U 
1400U 
1400U 
l400U 
1400U 
1400U 
1400U 

1600 
3700 

1400U 
1400U 
1400U 
1400U 

4400 
2600 
7100 

NA 
NA 
NA 

12000 E 

1600U 260U 260U 280U 
1600U 260U 260U 280U 
1600U 260U 260U 280U 
1600U 260U 260U 280U 
1800B 380B 260U 280U 
1600U 260U 260U 280U 
1600U 260U 260U 280U 
1600U 260U 260U 280U 
1600U 260U 260U 280U 
1600 U 260U 260U 280U 

2200 260U 260U 280U 
6300 260U 260U 280U 

1600U 260U 260U 280U 
1600U 260U 260U 280U 
1600U 260U 260U 280U 

2100 260U 260U 280U 
9000 520U 520U 560U 
6700 260U 260U 280U 

12000 J 260U 930 J 280U 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

14000 E 53 53 57 

4/13/00 



Analytes 

Vinyl Chloride 
1,1-DCE 
t-1,2-DCE 
c-1,2-DCE 
Chloroform 
1,1,1-TCA 
Carbon Tetrachloride 
Trichloroethene 
Tetrachloroethene 
1,3-DCB 
1,4-DCB 
1,2-DCB 
Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
m/p-Xylene 
o-Xylene 
Naphthalene 
TPH-DRO 
TPH-GRO 
TPH-IR (1995) 
TPH-IR _Q 996) 

Notes: 

Reporting Limit 
1995/1996 

2 µg/kg/250 µg/kg 
5 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
4 µg/kg/540 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 

100 mg/kg 
JOO µg/kg 
50mg/kg 
50mg/kg 

U = Concentration is less than reporting limit 

Value is estimated 

E = Concentration exceeds the maximum reportin1 

NA = Not analyzed 
B = Ana\yte found in method blank 

n·lnmi,.r.J!l\usaec\oroiec1s\57ritables\misc\JI.0C57 SS.XLS 

TABLE7-11 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
660U 
330U 
330U 

NA 
NA 
NA 
66 

260U 
260UJ 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
520U 
260 U 
260U 

NA 
NA 
NA 

52U 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

270U 
270UJ 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
540U 
270U 
270U 

NA 
NA 
NA 

54U 

320U 
320UJ 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
640U 
320U 
320U 
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NA 
NA 
NA 
65 

320U 
320UJ 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
320U 
640U 
320U 
320U 

NA 
NA 
NA 

64U 

280U 
280UJ 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
280U 
550U 
280U 
280U 

NA 
NA 
NA 
55 

270U 
270UJ 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
540U 
270U 
270U 

NA 
NA 
NA 

54U 

340U 
340UJ 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
670U 
340U 
340U 

NA 
NA 
NA 

67U 

270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
540U 
270U 
270U 

NA 
NA 
NA 
150 

290U 
290U 
290U 
290U 
290U 
290U 
290U 
290U 
290U 
290U 
290U 
290U 
290U 
290U 
290U 
290U 
570U 
290U 
290U 

4/13/00 

NA 
NA 
NA 

54 U 



TABLI£7-ll 
RI SOIL BORING AND TERRAPROBE FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Analytes 

Vinyl Chloride 
1,1-DCE 
t-1,2-DCE 
c-1,2-DCE 
Chloroform 
1,1,1-TCA 
Carbon Tetrachloride 
"Trich]oroethene 
Tetrachloroethene 
1,3-DCB 
1,4-DCB 
1,2-DCB 
Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
m/p-Xylene 
a-Xylene 
Naphthalene 
TPH-DRO 
TPH-GRO 
TPH-IR (1995) 
TPH-IR (1996) 

Notes: 

Reporting Limit 
1995/1996 

2 µg/kg/250 µg/kg 
5 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 
4 µg/kg/540 µg/kg 
2 µg/kg/250 µg/kg 
2 µg/kg/250 µg/kg 

100 mg/kg 
100 µg/kg 
50mg/kg 
50 mg/kg_ 

U = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum rcportin1 
NA = Not analyzed 

B = Analyte found in method blank 
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330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 
330U 

510 
330U 

370 
330U 

670 
4500 
1100 
1700 
NA 
NA 
NA 
700 

10of 10 

270U 
270UJ 
270U 
270U 

340 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
540U 
270U 
270U 

NA 
NA 
NA 

54U 

270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270U 
270 U 
270U 
270U 
270U 
270U 
270U 
540U 
270U 
270U 

NA 
NA 
NA 

54U 

260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
260U 
520U 
260U 
260U 

NA 
NA 
NA 

52 U 

500U 
soou 
500U 
500U 
soou 
500U 
500U 
500U 
soou 
500U 
500U 
soou 
500U 
soou 
soou 
500U 

!000U 
soou 
500U 

NA 
NA 
NA 
200 

4/13/00 



Aluminum 18000 7530 
AnLimony 0.5 < 1.09 
Arsenic 19 15 
Barium 54 40.9 
Beryllium 0.81 < .S 
Cadmium 1.28 < .7 
Calcium 810 700 
Chromium 33 
Cobalt 4.7 
Copper 13.5 
lro, 18000 13300 
Le,d 10 
Magnesium 3200 
Manganese 
Nickel 
Potassium 
Sek:nium .25 
Silver 
Sodium 
Vanadium 
Zinc 
PESTICJDES/PCBS 
4,4'-ddc < .00765 
4,4'-ddt < .00707 
Aldrin < .00729 
Chlordane -Alpha < .oo, T 
Dicldrin < .00629 
Endosulf:m I < .00602 
Heptachlor Epoxide < .0062 
Pcb 1242 < .082 T 
Pcb 1248 < .082 T 
Pcb 1260 < .0804 
SVOCs 
1,2,4-trich!orobcnzcnc < .04 
1,2-dichlorobcm:cne < .II 
1,4-dichlorobcnzcm: < .098 
2-methylnaphthalenc .43 
Aeenaphthenc < .036 
Chryscnc < .12 
Dibenzofuran .16 
Fluoranthcnc .097 
Fluorene < .033 
Naphthalene .42 
Phen:mthrenc .28 

"' .087 --
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TABLE7-12 
RI SOIL OFF-SITE ANALYTICAL RES UL TS 

AOC57 

IM 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

4620 IM 2210 
< 1.09 < 1.09 

9.66 4.61 
17.6 8.86 

< .s < .s 
< .7 < .7 

477 258 
14 < 4.05 

3.79 < 1.42 
8.42 3.13 
8080 4230 
2.96 l.62 
1930 893 
187 70.4 
12 3.64 

742 381 
< .25 < .25 

< .00765 < .0076S 
< .00707 < .00707 
< .00729 < .00729 
< .005 T < .005 
< .00629 < .00629 
< .00602 < .00602 
< .0062 < .0002 
< .082 T < .082 
< .082 T < .082 
< .0804 < .0804 

< .04 < .04 
< .II < .II 
< .098 < .098 
< .049 < .049 
< .036 < .036 
< .12 < .12 
< .03S < .03S 
< .Oo8 < .Oo8 
< .033 < .033 
< .037 < .037 
< .033 < .033 
< .033 < .033 

l of24 

IM 

T 

T 
T 

·--

3050 D 1M 7500 IM 
< 1.09 D < J.09 

8.93 D 19 
8.62 D 18.9 

< .S D < .s 
< .7 D < .7 

227 D 158 
6.39 D 
1.83 D 
4.76 D 
5970 D 13200 
2.96 D 10 
1360 D 
86.4 D 
7.23 D 
325 D 

< .25 D < .25 
< .589 D 
~:zis{v~~D 

4.9 D 
13.6 D 

< .0076S D < .0076S 
< .00707 D < .00707 
< .00729 D < .00729 
< .005 TD < .005 T 
< .00629 D < .00629 
< .00602 D < .00602 
< .0002 D < .0002 
< .082 TD < .082 T 
< .082 TD < .082 T 
< .0804 D < .0804 

< .04 D < .2 
< .II D < .6 
< .098 D < .5 
< .049 D .4 
< .036 D < .2 
< .12 D < .6 
< .03S D < .2 
< .Oo8 D < .3 
< .033 D < .2 
< .037 D .4 
< .033 D < .2 
< .033 D < .2 

4/13/00 



Bis(2-ethylhexyl) Phthalate 
Di-n'.butyl Phthalate 
TPHBYGC 
TPH MOTOR OIL PATTERN 
voes 
"'1,2--0ich!oroethylenes (eis And Trans) 
2-he;,mnone 
Acetone 
Chloroform 
Dichloromethane 
Ethylbcnzene 
Tetraehloroethene 
Toluene 
Trieh!oroethylene 
Trieh!oronuoromethane 
Xy!cne.s 
OTHER 
Total Organic Carbon 
Total Petroleum Hydrocarbons 

g;\projccts\usaec\projects\57ritabk.s\rnise\Dne.soa 1.x\s 

TADLE7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

.061 

NA 

< .003 
< .032 
< .017 

,00089 
< .012 
< .0017 
< .00081 
< .0007S 
< .002S 

.017 
< .0015 

81.l 
NOTES: 
FLC = USAEC Flagging Code 
0Q = Data Qualifier 

I 

< .061 

NA 

< .003 
< .032 
< .017 
< .00087 
< .012 
< .0017 
< .OOOSI 
< .0007S 
< .002S 

.013 
< .0015 

26.4 

< = Concentration was less than the certified reporting limit 
D = Duplicate Sample 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

I 

T ""Non-target compound analyzed for and not detected (non-GC/MS method) 

.061 

NA 

.003 

.032 

.017 
.00087 
.012 
.0017 

.OOOSI 

.0007S 
.0028 
.014 
.0015 

44.6 

I= Interferences in the sample c.iuscd the quantitation and/or identification to be suspect 
M = High duplicate spike not within control limits 
C = Analysis was confirmed by a different colunm or technique 
Z,. Non-target ana]:i,1e analyzed for and detected by non•GCIMS method 
1 = Value is estimated 

i:@l= Exceeds established Devens background levels 
NA = Not Analyzed 

2 of24 

< .061 D < .3 

NA NA 

< .003 D < .003 
< .032 D < .032 
< .017 D < .017 
< .00087 D < .00087 
< .012 D < .012 
< .0017 D < .0017 
< .0OOSI D < .OO0SI 
< .00078 D .0016 
< .0028 D < .0028 
< .0059 D < .0059 
< .0015 D < .0015 

I 138 D I 7970 

4/13/00 



0.5 < 1.09 
Arsenic 19 9.6 
Barium 54 II.I 
Beryllium 0.81 < .5 
Cadmium 1.28 < .7 
Calcium 810 264 
Chromium 33 8.38 
Cobalt 4.7 2.54 
Copper 13.5 5.76 
lroa 18000 7190 
l=d 48 2.76 
Magnesium 5500 1820 
Manganese 380 118 
Nickel 14.6 8.35 
Potassium 2400 509 
Selenium -< .25 
Silver 
Sodium 
Vanadium 
Zinc 
PESTICIDES/PCBS 
4,4'.ddc < .00765 
4,4'•ddt < .00707 
Aldrin < .00729 
Chlordane· Alpha < .005 T 
Dicldrin < .00629 
Endosulfan I < .00602 
Hept11chlor Epoxide < .0062 
Pcb 1242 < .082 T 
Pcb 1248 < .082 T 
Pcb 1260 < .0804 
SVOCs 
l ,2.4•trichlorobcnzcnc < .04 
I ,2•dich1orobcnzenc < .11 
1,4-dichlorobcnzenc < .098 
2•mcthyln11phth11!t:11c < .049 
Accnaphthenc < .036 
Chryscnc < .12 
Dibcnmfuran < .035 
Fluoranthcnc < .068 
Fluorcnc < .033 
Naphthalene < .037 
Phcnanthn::ne < .033 

Pyre~-- < .033 
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TABLE7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

< 1.09 < 1.09 
6.15 5.15 
1.55 6.91 

< .5 < .5 
< .7 < .7 

208 319 
< 4.05 < 4.05 
< 1.42 < 1.42 

3.74 4.33 
4740 4490 
1.98 3.93 
998 894 
87.1 79.1 
5.16 4.2 
333 319 

< .25 < .25 

< 
< 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 
< .005 T < .005 
< .00629 < .00629 
< .00602 < .00602 
< .0062 < .0062 
< .082 T < .082 
< .082 T < .082 
< .0804 < .0804 

< .04 < .04 
< .II < .II 
< .098 < .098 
< .049 < .049 
< .036 < .036 
< .12 < .12 
< .035 < .035 
< .068 < .068 
< .033 < .033 
< .037 < .037 
< .033 < .033 
< .033 < .033 
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< 1.09 < 
8.1 10.6 
I0.7 < 5.18 

< .5 < .5 
< .7 < .7 

276 325 
< 4.05 < 4.05 
< 1.42 < l.42 

3.93 3.9 
4560 5580 
2.09 1.72 
903 1170 
135 76.2 
5.57 4.58 
523 315 

< .25 < .25 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 

T < .005 T < .005 T 
< .00629 < .00629 
< .00602 < .00602 
< .0062 < .0002 

T < .082 T < .082 T 
T < .082 T < .082 T 

< .0804 < .0804 

< .04 < .04 
< .11 < .II 
< .098 < .098 
< .049 < .049 
< .036 < .036 
< .12 < .12 
< .035 < .035 
< .068 < .068 
< .033 < .033 
< .037 < .037 
< .033 < .033 
< .033 < .033 

4/13/00 



Bis(2.ethylhcxyl) Ph1halatc 
Di•n-butyl Phthalnt,;_ 
TPHBYGC 
TPH MOTOR OIL PAITERN 
voes 
*1,2-dich!orocthylenes (cis And Trans) 
2-hexanone 
Acetone 
Chlorofonn 
Dichloromethane 
Ethyl benzene 
Tctrachloroelhene 
Toluene 
T richloroethylcne 
Trichlorofluoromethane 
Xylenes 
OTHER 
Total Organic Carbon 
Total Petroleum Hydrocarbons 
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< .061 

< .oo, 
< .032 
< .017 
< .00087 
< .012 
< .0017 
< .00(181 
< .00078 
< .0028 
< .0059 
< .0015 

87 

TABLE7-12 
RI SOIL OFF-SITE ANAL YT I CAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

< .061 < .061 

< .OOl < .003 
< .032 < .032 
< .017 < .017 
< .00087 < .00087 

.049 .019 
< .0017 < .0017 
< .00081 < .00081 

.0014 .0045 
< .0028 < .0028 
< .0059 < .0059 
< .0015 < .0015 

I< 27.6 I 52.7 
NOTES: 
FLC "" USAEC Flagging Code 
DQ = Data Qualifier 
<=Concentration wns less than the certified reporting limit 

T = Non-target compound analyzed for and not detected (non-GC/MS method) 

< 

< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

I< 

J .. Jntcrferences in the sample caused the quantitation and/or identification to be suspect 
M = High duplicate spike not within control limits 
C = Analysis was eonlirmed by a different column or 1echnique 
Z"' Non-target analyte analyzed for and detected by non.GC/MS method 
J = Value is estimated 
~=Exceeds es!ablished Devens background levels 
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.061 

.003 < .003 

.032 < .032 

.017 ,025 
.00087 < .00087 
.on < .012 
.0017 < .0017 

.00081 < .OOO!U 

.00078 .0037 
.0028 < .0028 
.0059 .0068 
.0015 < .0015 

27.8 I< 27.6 

4/13/00 



Aluminwn 18000 
Antimony O.S < 
Arsenic 19 
Barium 54 
Beryllium 0.81 < 
Cadmium 1.28< 
Calcium 810 
Chromium 33 < 
Cobalt 4.7 
Copper 13.5 
Iron 18000 
L~d 48 
Magm:sium 5500 
Manganese 380 
Nickel 14.6 
Potassium 2400 
Selenium -< 
Silver 
Sodium 
V:irmdium 
Zinc 
PESTICIDES/PCBS 
4,4'-dde < 
4,4'<-0dt < 
Aldrin < 
Chlordane - Alpha < 
Dicldrin < 
Endosulfan I < 
Hcpt:ichlor Epoxidc < 
Pcb 1242 < 
Pcb 1248 < 
Pcb 1260 < 
SVOCs 
1,2,4-uichlorobcnzcnc < 
1,2-diehlorobenzi:ne < 
1,4--0icblorobenzcnc < 
2-mcthylnaph1h:ik11e < 
Acenaphthcnc < 
Chrysenc < 
Dibcnzofuran < 
Fluoranthene < 
Fluorcnc < 
Naphthalene < 
Phcnanthrene < 
P}TCIIC < 
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TABLE7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 

2860 
1.09 
7.49 
11.S 
.5 
.7 

3'4 
4.05 
2.25 
4.4 

5420 
1.8 

1040 
79.4 
S.99 
422 
.25 

.0076S 

.00707 

.00729 
.005 

.00629 

.00602 
.0062 
.082 
.082 
.0804 

.04 

.II 
.098 
.049 
.036 
.12 

.035 

.068 

.033 

.037 

.033 

.033 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

IM 2590 
< 1.09 

9.87 
7.05 

< .5 
< .7 

400 
< 4.05 

2.73 
4.14 
4640 
2.02 
773 
68.\ 
S.55 
356 

< .25 

< 8.03 

< .0076S 
< .00707 
< .00729 

T < .005 T 
< .00629 
< .00602 
< .0062 

T < .082 T 
T < .082 T 

< .0804 

< .04 
< .II 
< .098 
< .049 
< .036 
< .12 
< .035 
< .068 
< .033 
< .037 
< .033 
< .033 
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< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

3920 2730 D 
1.09 < 1.09 D 
9.73 10.7 D 
32.1 11.3 D ., < ., D 

.7 < .7 D 
580 176 D 
8.94 < 4.05 D 
2.76 1.82 D 
11.6 3.26 D 
8420 4550 D 
22.9 1.81 D 
1140 848 D 
79.2 226 D 
8.5 5.15 D 

428 D 
< .25 D 
< .589 D 

g';;J;i86}imrr4flo 
4.37 D 
IO D 

.0199 C < .00765 D 

.0257 C < .00707 D 
.00729 < .00729 D 
.005 T < .005 TD 

.00629 < .00629 D 

.00602 < .00602 D 
.0062 < .0062 D 
.082 T < .082 TD 
.082 T < .082 TD 
.0804 < .0804 D 

.2 < .04 D 

.6 < .II D 

.5 < .098 D 

.2 < .049 D 

.2 < .036 D 

.6 < .12 D 

.2 < .035 D 

.3 < .068 D 

.2 < .033 D 

.2 < .037 D 

.2 < .033 D 

.4 < .0.ll__ D 

4113/00 



Bis(2-ethylITT:xyl) Phthalate 
Di-n-buty_l_l'lltht!lf!\<:. 
TPHBYGC 
TPH MOTOR OIL PATTERN 
voes 
•1,2-dieh!orocthylcncs (cis And Trans) 
2-hexanone 
Acetone 
Chlorofonn 
Dichloromc:thane 
Ethyllx:nzcne 
Tctmchloroethc:ne 
Toluene 
Triehlorocthylene 
Triehloronuoromc:thane 
Xylcnes 
OTHER 
Total Organic: Cnrbon 
Total Petroleum HydroCllfbons 
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< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 

TABLE7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 

.061 

.003 

.032 

.017 
.00087 
.012 
.00]7 
.00081 
.00078 
.0028 
.008 

.0015 

27.6 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

I< .061 

NA 

< .003 
< .032 
< .017 
< .00087 
< .012 
< .0017 
< .00081 
< .00078 
< .0028 

.0057 
< .0015 

141 
NOTES: 
FLC = USAEC Flagging Code 
DQ .. Data Qualifier 

< 

< 
< 
< 
< 
< 

< 

< 
< 

<=Concentration was less than the cc:rtified reporting limit 

.3 

NA 

.003 

.032 

.017 
.00087 
.012 
.0024 

.0008] 
.0025 
.0028 
.0059 
.029 

454 

T"' Non-target compound ana\yv:d for and not detected (non-GCJMS method) 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

I= lntcrfc:rc:nccs in the sample caused the guantitation and/or identification to be suspect 
M = High duplicate spike not within control limits 
C = Analysis was confirmed by a different co!urm or technique 
Z = Non-target analyte analyv:d for and detected by non-GCJMS meihod 
J = Value is estimated 
i'd!ff= Exceeds established Devens background levels 
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.061 D 

NA 

.003 D 

.032 D 

.017 D 
.00087 D 

.012 D 
.0017 D 

.00081 D 

.00078 D 
.0028 D 
.0059 D 
.0015 D 

23.6 D 

4/13/00 



Aluminum 18000 2750 
Antimony 0.5 < 1.09 
Arsenic 19 9.68 
Barium 54 10.2 
Beryllium 0.81 < .5 
Cndmium 1.28 < .7 
Calcium 810 205 
Chromium 33 < 4.05 
Cobalt 4.7 1.67 
Copper 13.5 3.33 
lroo 18000 4300 
Lead 48 1.83 
Magnesium 5500 8% 
Manganese 380 231 
Nickel 14.6 5,05 
Pot=,ium 2400 344 
Selenium -< .25 
Silver 0.086 < .,S9 
Sodium 131 IIRlilim1Dliill 
Vnnadium 32.3 J.77 
Zinc 43.9 9.16 
PESTICrDES/PCBS 
4,4'-dde < .00765 
4,4'-ddt < .00707 
Aldrin < .00729 
Chlordane - Alpha < .005 T 
Dicldrin < .00629 
Endosulfan I < .00602 
Hcplachlor Epoxidc < .0062 
Pcb 1242 < ,082 T 
Pcb 1248 < .082 T 
Pcb 1260 < ,0804 
SVOCs 
1,2,4-trichlorobcnzcnc < .04 
1,2-dichlorobcnzcnc < .II 
1,4-diehlorobenzcne < .098 
2-methylnapbthalenc < .049 
Acenaphthene < .036 
Chrysenc < .12 
Dibenzofuran < .035 
Fluoranthenc < .068 
Fluorcne < .033 
Naphthalene < .037 
Phenanthrenc < .033 
Pyrcne < .033 
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TABLE 7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

4720 4810 
< 1.09 < 1.09 

11 3.5 
17.2 34.7 

< .5 < .5 
< .7 < .7 

325 Wl'.~Jiill 
11.5 < -t.O!I 
3.87 2.61 
7.49 8.13 
7080 5910 
4.62 34.6 
1670 SIS 
333 175 
9.34 5.48 
606 I" 

< .25 ·-< .!119 < .!IH 

~ -1.07 < 3.39 
14.9 30.4 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 
< .005 T < .005 
< .00629 < .00629 
< .00602 < .00602 
< .0062 < .0062 
< .082 T < .082 
< .082 T < .082 
< .0804 < .0804 

< .04 < .4 
< .II < I 
< .098 < I 
< .049 6 
< .036 < .4 
< .12 < I 
< .035 < .4 
< .068 < .7 
< .033 < .3 
< .037 6 
< .033 < .3 
< .033 < .l_ 
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3990 2700 
< 1.09 < 1.09 

11 4.38 
52.9 17.1 

< .5 < .5 
< .7 < .7 

746 610 
< 4.05 < 4.05 
< 1.42 < 1.42 

4.41 1.97 
lJIO 1980 

~ 6.87 
243 186 
25.5 18.7 
4.19 < 1.71 , .. 1'7 

liilllElaBB -< .!119 < .!IS, 

~ ~ 
9.79 < J.J~ -- < 8.03 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 

T < .005 T < .005 T 
< .00629 < .00629 
< .00602 < .00602 
< .0062 < .0062 

T < .082 T < .082 T 
T < .082 T < .082 T 

< .0804 < .0804 

< .04 < .2 
< .II < .6 
< .098 < ., 
< .049 < .2 
< .036 < .2 
< .12 < .6 
< .035 < .2 
< .068 .7 
< .033 < .2 
< .037 < .2 
< .033 .3 
< .033 .6 

4/13/00 



Bis(2-ctbylhexyl) Ph1hafate 
Di-n-butvl Phthalate I < .061 
TPH BYGC 
TPH MOTOR OIL PATTERN I NA 
voes 
*1,2-diehloroethyknes (cis And Trans) < .003 
2-hcxanonc < .032 
Acetone < .017 
Chlorofonn < .OOOS7 
Dich!oromethane < .012 
Ethylbenzene < .0017 
Tetrnchloroethene < .00081 
Toluene < .00078 
Trichloroethylc:ne < .0028 
Trich\orofluoromethane .0083 
Xvlem:s < .0015 
OTHER 
Total Organic Carbon 
Total Petroleum Hydrocnrbons I I< 27.6 
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TABLE7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

k .061 

I NA 

< .003 
< .032 
< .017 
< .00087 
< .012 
< .0017 
< .00081 
< .00078 
< .0028 

.007 
< .0015 

I< 20.7 
NOTES: 
FLC= USAEC Flagging Code 
DQ = Data Qualifier 

< 
< 
< 
< 

< 

<=Concentration was less than the certified reporting limit 

.6 

NA 

,0039 
.032 
.017 

.00087 
.012 
.OSI 

.0059 
.023 
.OIi 
.0059 
.27 

31800 

T"' Non•larget compound analyzed for and no! detected (non.GCIMS method) 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

I 

i"' Interferences in the sample caused the quantitalion nndtor ideniification to be suspect 
M"' High duplicate spike not within control limits 
C"' Analysis was con finned by a different colunm or technique 
Z"' Non•larget analyte analyzed for and detected by non-GCIMS method 
J .. Value is estimated 
~~=Exceeds established Devens background levels 

8 of24 

.061 < .3 

NA NA 

.003 < .003 

.032 < .032 

.017 < .017 
.00087 < .00087 
.012 < .012 
.0017 < .0017 

.OOOSl < .0008\ 

.00078 < .00078 
.0028 < ,0028 
.0059 < .0059 
.0015 < .0OIS 

51.6 I 79.2 

4113/00 



Antimony 0.5 < 1.09 
Arsenic 19 7.86 
Barium 54 18.8 
Beryllium 0.81 .705 
Uldmium 1.28 < .7 
Calcium 810 134 
Chromium 33 1.69 
Cobalt 4.7 1.86 
Copper 13.5 4.14 
Iron 18000 7030 
wd 48 8.05 
Magnesium '500 926 
Manganese 380 274 
Nickel 14.6 6.61 
PotMSium 2400 144 
Selenium .. < ·" Silver 0.086 < ·'" Sodium 131 :1-ttiI~~~e 
Vanadium 32.3 1.n 
Zinc 43.9 13.7 
PESTICIDES/PCBS 
4,4'-ddc < ,00765 
4,4'-ddt < .00707 
Aldrin < .00729 
Chlordane - Alpha < .oo, T 
Dicldrin < .00629 
Endosu!fan I < .00602 
Heptachlor Epoxide < .0062 
Pcb 1242 < .082 T 
Pcb 1248 < .082 T 
Pcb 1260 < .0804 
SVOCs 
1,2,4-trichlorobcnzcnc < .04 
1,2-dich!orobenzcnc < .II 
1,4-dich!orobcnzcnc < .098 
2-methylnaphthalene < .049 
Accrniphthcnc < .036 
Chrysene < .12 
Dibcnmfuran < .035 
Fluoranthcnc .II 
Fluorene < .033 
Naphthalene < .037 
Phenanthrcnc .04S 
_Pyrcne .12 
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TABLE 7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

< 1.09 < 1.09 
9.54 &,",l~ 
25.9 22.1 

< .5 < ., 
< .7 < .7 

255 g,~'.,Zfl 13.6 ~ i' ' ~ 
1.93 ,.1 
12.4 S.7 

7920 6690 

~~£.'?! tt~L~ 
11,0 1400 
97.2 76.5 
7.35 6.3 
327 309 

< ·" < .25 
< .,19 < .519 

WllllEiliil5!II '"'Wii!W'ilm 
1, 7.6 

22.7 ~If 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 
< .oo, T < .oo, 

.0192 C < .00629 
< .00602 < .00002 
< .0062 < .0062 
< .082 T < .082 
< .082 T < .082 

4.2 C < .0804 

< .4 < .04 
< I < .II 
< I < .098 
< ., < .049 
< .4 < .036 
< I < .12 
< .4 < ,035 
< .7 < .068 
< .3 < .033 
< .4 < .037 
< .3 < .033 
< .3 < .033 
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2%0 9720 
< 1.09 < 1.09 

IS 2.14 
< 5.18 37.1 
< .5 < ·' < .7 < .7 

261 '" < 4.05 I0.4 
2.43 < 1.42 
4.51 9.36 
5940 4910 
2.26 ~SIIKII 
1020 IOI 
66.8 51.9 
6.16 5.78 
386 300 

< ·" ~ < ·'" < .519 a., - ~ < 3.39 11.9 
< 8.03 42.9 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 

T < .oo, T < .005 T 
< .00629 .0115 C 
< .00002 < .00602 
< .0062 < .0062 

T < .082 T < .082 T 
T < .082 T < .082 T 

< .0804 7.3 C 

< .04 < .8 
< .II < 2 
< .098 < 2 
< .049 < I 
< .036 < .7 
< .12 < 2 
< .035 < .7 
< .068 < I 
< .033 < .7 
< .037 < .7 
< .033 < .7 
< -0.~3 < .7 

4/13/00 



Bis{2-ethylhcxyl} Phthalate 
Qi:n.-butyl Phthalate 
TPH BYGC 
TPH MOTOR OIL PATTERN 
voes 
*1.2-dich!oroethylencs {cis And Truns) 
2-hcxanonc 
Acetone 
Chloroform 
Dichloromethanc 
Ethyl benzene 
TetrochJorocthcne 
Toluene 
Trichloroethylcne 
Trichlorofiuoromethane 
Xy!e_!!~ 
QTHER 
Total Organic Carbon 
Total Petroleum Hydrocarbons 
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< .061 

NA 

< .003 
< .032 
< .017 
< .00087 
< .012 
< .0017 

.003 
.0037 

< .0028 
.0074 

< .0015 

25 

TABLE 7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

< .6 < .061 

NA NA 

< .003 < .003 
< .032 < .032 
< .017 < .017 
< .00087 < .00087 
< .012 < .012 
< .0017 < .0017 

.0011 < .00081 

.0083 < .00078 
< .0028 < .0028 

.0073 < .0059 
< .0015 < .0015 

I 5110 I< 27.6 
NOTES: 
FLC = USAEC Flagging Code 
DQ = Data Qualifier 
< = Co11Ccnlration was less than the cenified reponing limit 

T = Non-target compound analyzed for i!lld not detected (11011-GC/MS method} 

< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

I 

I= Interferences in the srunp!e caused the quantitation an&or identification to be suspect 
M .. High duplicate spike not within control limits 
C = Analysis was confamcd by a different column or technique 
Z"' Non-target analyte analyzed for and dete{:tcd by non-GCIMS method 
J = Value is estimated 
~= Exceeds established Devens background levels 

I0of24 

.061 

NA NA 

.003 < .003 

.032 < .032 

.037 < .017 
.00087 < .00087 

.012 < .012 
.0017 < .0017 

.00081 .0023 

.00078 .0017 
.0028 < .0028 
.0059 < .0059 
.0015 < .0015 

49.3 I 26100 

4/13/00 



Aluminum 
Antimony 0.5 < 1.09 
Arsenic 19 7.06 
Barium 54 13.6 
Beryllium 0.81 < ., 
Cadmium 1.28 < .7 
Calcium 810 414 
Chromium 33 8.96 
Cobalt 4.7 2.09 
Copper 13.5 6.72 
lro, 18000 53!)0 
wd 48 40.5 
Magnesium 5500 1120 
Manganese 380 74.9 
Nickel 14.6 6.09 
Potassium 2400 345 
Selenium -< .25 
Silver 0.086 < _jl9 

Sodium 131 r,~.,,tll 
Vrutadium 32.3 H!I 
Zinc 43.9 23.2 
PESTJCIDES/PCBS 
4,4'-ddc < .00765 
4,4'-ddt < .00707 
Aldrin < .00729 
Chlordane • Alpha < .005 T 
Dieldrin .0127 C 
Endosulfon 1 < .00602 
Heptach!or Epoxidc < .0062 
Pcb 1242 < .082 T 
Peb 1248 < .082 T 
Pcb 1260 .188 C 
SVOCs 
1,2,4•trichlorobenzene < .2 
I ,:Z.dichlorobenzcnc < .6 
1,4.dichlorobenzcne < .5 
2•methylnaphthalcnc < .2 
Acenaphthenc < .2 
Chrysene < .6 
Dibcnzofuran < .2 
Fluomnthcnc < .3 
Fluorcnc < .2 
Nnph1halcne < .2 
Phcmmthrcnc < .2 
Pyrcnc < .2 --
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TABLE7-12 
RISOILOFF-SITEANALYTICALRESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

< 1.09 1.62 
ll.7 9.06 

~-~~i! 37.S 
< ., .708 
< .7 < .7 

'" 528 

~~ 15.4 
< 1.-42 2.31 
i!iiiRw . .liiil!D ~~'•!rid~\tfi 

6110 71!10 

~1'1 ~-:=.iffililllni 
"' 1]90 
72.7 138 
5.16 10.4 

"' 400 

lj" 
~=it;' 
~ 

., .. ,_,, < .. '.519 

~ 
9.!11 ll.5 

~~6i:1.i;'.'J{~~ 41 

< .00765 .00928 
< .00707 < .00707 
< .00729 < .00729 
< .005 T < .005 
< .00629 .032 

.OSI C < .00602 
< .0062 < .0062 
< .082 T < .082 

3.2 CZ < .082 
12 C .342 

< 2 < .4 
< 4 < 1 
< 4 < 1 
< 2 < .5 
< 1 < .4 
< 5 < 1 
< 1 < .4 
< 3 1 
< 1 < .3 
< 1 < .4 
< I .6 
< 1 I 

ll of24 

< 1.09 < 1.09 
10.6 1.71 

< 5.18 < 5.18 
< .5 < ., 
< .7 < .7 
< 100 < 100 

8.94 < 4.05 
< 1.42 < 1.42 

2.87 < .965 
6370 762 
4.62 4.15 
739 < 100 
34.S 3.95 
6.12 < 1.71 
197 < 100 

< .25 -~---< .519 < .!119 - ~ 
10.1 < l.39 

< 8.03 < 8.03 

C < ,00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 

T < .005 T < .005 T 
C < .00629 < .00629 

< .00602 < .00602 
< .0062 < .0062 

T < .082 T < .082 T 
T < .082 T < .082 T 
C < .0804 < .0804 

< .04 < .04 
< .\\ < .11 
< .098 < .098 
< .049 < .049 
< .036 < .036 
< .12 < .12 
< .035 < .035 
< .O<i8 < .O<i8 
< .033 < .033 
< .037 < .037 
< .033 < .033 
< .033 < .033 
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-ethy!hexyl) Phth::i!ate 
Di-n-butyH!1tl1aj;it_e 
TPHBYGC 
TPHMOTOROILPATIERN 
voes 
•1,2-dil:hloroethy!enes {cis And Trans) 
2-hcxanone 
Acetone 
Chloroform 
Dichloromcthane 
Ethylbcnzene 
Tetrachlorocthenc 
Toluene 
Trichloroethylcne 
Trichlorofluoromethanc 
Xy.[1:11,:s 
OTHER 
Total Organic Carbon 
Tot:i.1 Petroleum Hydrocarbons 

g:\projccts\usacc\projects\57ritnbles\misc\Dncsoa I .xis 

< .3 

NA 

< .003 
< .032 
< .017 
< .00087 
< .012 
< .0017 
< .00081 
< .00078 
< .0028 

.0084 
< .0015 

169 

TABLE 7-12 
RI SOIL OFF-SITE ANAL YT I CAL RESULTS 

AOC57 
REM:EDIAL INVESTIGATION REPORT 

DEVENS, l\IASSACHUSETTS 

< 2 2 

NA NA 

< .003 < .003 
< .032 < .032 

.067 < .017 
< .00087 < .00087 
< .012 .015 

.0058 < .0017 
< .00081 .0047 

.OIi .0072 
< .0028 < .0028 
< .0059 .014 
< .0015 < .0015 

I 311000 I 2390 
NOTES: 
FLC = USAEC Flagging Code 
OQ = Oa1::i Qualifier 
<=Concentration W:l.'l kss than the cenificd rcporting limit 

T"" Non-target compouod analyzed for and not detected {11011-GC/MS method) 

< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

I 

I= Interferences in the sample caused the quantitation and/or identification to be suspect 
M ., High duplicate spike not within control limits 
C = Analysis W:l.'l con tinned by a different co!u11V1 or technique 
Z = Non-target analyte nnalyzed for and detected by non-GC/M:S method 
J = Value is estimated 
~= Exceeds eslablished Devens background levers 
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.061 < ,061 

NA NA 

.003 < .003 

.032 < .032 
.03 .034 

.00087 < .00087 
.012 < .012 
.0017 < .0017 

.00081 < .00081 

.00078 < .00078 
.0028 < .0028 
.0059 < .0059 
.0015 < .0015 

49.5 I 130 

4/13100 



Antimony 0.5 < 1.09 
Arsenic 19 9.51 
Barium 54 8.07 
Beryllium 0.81 < ., 
C:tdmium 1.28 < .7 
Calcium 810 121 
Chromium 33 9.19 
Cobalt 4.7 1.94 
Copper 13.5 6.09 
lroa 18000 5980 
Le,d " 2.43 
Magnesium 5500 1560 
Manganese 380 60.2 
Nickel 14.6 8.26 
Potassium 2400 373 
Selenium -< .25 
Silver 0.086 < ·"' Sodium 131 m~J;lizi~ 
Vanadium 32.3 11.72 
Zinc 43.9 12.6 
PESTICIDES/PCBS 
4.4'-dde < .00765 
4.4'-ddl < .00707 
Aldrin < .00729 
Chlordane. Alpha < .005 T 
Dieldrin < .00629 
Endosulran I < .00602 
1-!eptachlor Epoxide < .0062 
Pcb 1242 < .082 T 
Pcb 1248 < .082 T 
Pcb 1260 < .0804 
SVOCs 
1,2.4-trichlorobcnzcne < .04 
1,2-dich!orobcnzene < .11 
1,4-dich!orobcnzi:nc < .098 
2-mcthylnnphthalcnc < .049 
Acenaphthene < .036 
Chiysenc < .12 
Dibenzofurnn < .035 
Fluomntbcnc < .068 
Fluorene < .033 
Naphthalene < .037 
Phenanthrcne < .033 
Pyrcne < .033 
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TABL.t: 7-12 
RI SOIL OFF-SITE ANALYTICAL RES UL TS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, l\.IASSACHUSEITS 

3510 
< 1.09 < J.09 

1.91 5.7 

i1.~.!~ 13.5 
< .5 < .5 
11..il.liiJ.i[~i.'.:ll < .7 

"' 624 
11.8 5.91 

< l.◄2 < 1.42 

Rfi'AfEi~f~~~ 3.87 
.n10 3970 

~:;:!?;1!1'!."! 4.14 

"' 1040 
52.2 48.4 
9.19 5.64 
250 642 

< .25 < .25 
< .,S9 < .,19 

~il'm':~1! ~i:f";F~W-ffl 
11.lll !1.-411 

~;te;.';i1,.-~i;,;..~ 12.1 

< .00765 < .00765 
< .00707 < ,00707 
< .00729 < .00729 
< .005 T < .005 
< .00629 < .00629 
< .00602 < .00602 
< .0062 < .0062 

3.4 CZ 2.6 
< .082 T < ,082 

8 C 6.1 

< .4 .5 
< I 8 
< I 2 
< .5 9 
< .4 .5 
< I < .6 
< .4 < .2 
< .7 < .3 
< .3 ., 
< .4 9 
< .3 I 
< .3 .8 
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6370 4730 
< 1.09 < 1.09 

alir~ltD 9.67 
19.] 16 

< ., < ., 
faffk~iim~ < 

m 
11.7 
3.23 < 1.42 
6.83 5.48 
8040 5960 

J 32.7 2.97 
16!10 1170 - 59.6 
11.1 6.38 
683 649 

< .25 
< .,S9 

~ 
9.111 
28.S 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 

T < .005 T < .005 T 
< .00629 < .00629 
< ,00602 < .00602 
< .0062 < .0062 

zc < .082 T < .082 T 
T < .082 T < .082 T 
C < .0804 < .0804 

< .04 < .04 
< .II < .11 
< .0,8 < .0,8 
< .049 < .049 
< .036 < .036 
< .12 < .12 
< .035 < .035 
< .068 < .068 
< .033 < .033 
< .037 < .037 
< .033 < .033 
< .033 < .033 
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Bis(2-cthylhcxyl) Phth:ilatc 
Di-n-butyl Pht_!_mlatc 
TPHBYGC 
TPH MOTOROILPAITERN 
voc_:s 
•1,2-dichloroethylcnes (cis And Trans) 
2-hcxnnonc 
Acetone 
ChlorofoITT1 
Dichloromc:thanc 
Ethylbcnune 
Tetrachlorrn:thcnc 
Toluene 
Trichloroe1hylenc 
Trichlorof\uoromethanc 

~Ykl1CS 
OTilER 
Tota! Organic Carbon 
Total Petroleum Hydrocarbons 

g:\projccts\usacc\projects\57ritab!es\misc\Dncs-oa l .xis 

< .061 

NA 

< .003 
< ,032 
< .017 
< .00087 
< .012 
< .0017 
< ,00081 
< .00078 
< .0028 
< .0059 
< .0015 

62.5 

TABLE 7-12 
RI SOIL OFF-SITE ANALYflCAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

< ., < .3 

21500 8930 

< ,003 < 0.0085 
< .032 < 0.16 
< .017 < 0.085 
< .00087 < 0.0044 
< .012 < 0.012 
< .0017 < ,., 

.0057 < 0.0041 
< .00078 0.31 
< .0028 < 0.014 
< ,0059 0.036 
< .0015 " 

I 41400 I 31600 
NOTES: 
FLC = USAEC Flagging Code 
DQ = Data Qualifier 
<-. Concentration was less than the certified reporting limit 

T = Non-target compound analyzed for and not detected (non-GC/MS method) 

< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

I 

I= Interferences in the sample caused the quantitation and/or identification to be suspect 
M = High duplicate spike not within control limits 
C .. Analysis was con finned by a different column or technique 
Z = Non-target analytc analyzed for and detected by non-GC/MS method 
J"' Value is estimated 
~=Exceeds established Devens background levels 
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50 < 50 

0.0017 < 0.0017 
0.032 < 0.032 
0.017 < 0.017 

0.00087 < 0.00087 
0.012 < 0.012 

0.0017 < 0.0017 
0.00081 < 0.00081 
0.0061 < 0.00078 
0.0028 < 0.0028 
0.0059 < 0.0059 
0.0015 < 0.00\5 

50 I< 27.8 
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Antimony o.s < 1.09 
Arsenic 19 5.23 
B.u-ium 54 11.1 
Beryllium 0.81 < .5 
Cadmium 1.28 < .7 
Calcium 810 < JOO 
Chromium 33 10.6 
Cobalt 4.7 2.37 
Copper 13.S 5.29 
Jro, 18000 7430 
L<,d 48 7.84 J 
Magnesium 5500 1540 
Manganese: 380 88,6 
Nkkel 14.6 I0.5 
Potassium 2400 209 
Selenium -< .25 
Silvt:r 0.086 
Sodium 131 
Vanadium 32,3 
Zinc 43.9 
PESTIClDES/PCBS 
4,4'-ddc .0081 C 
4,4'-ddt .0121 C 
Aldrin < .00729 
Chlordane -Alpha < .005 T 
Dieldrin < .00629 
Emiosulfan I < .00602 
Hcptachlor Epoxide < .0062 
Pcb 1242 < .082 T. 
Pcb 1248 < .082 T 
Pcb 1260 < .0804 
SVOCs 
1,2,4-tricblorobcnzcne < .04 
1.2-dich!orobc=nc: < . II 
1,4-dich!orobcnzc:nc: < .098 
2-methylnaphthalenc: < .049 
Accnaphthcnc < .036 
Chrysc:nc < .12 
Dibcnzofuran < .035 
Auoranthcnc .14 
Fluorcnc < .033 
Naphtlmlcnc .048 
Phenanthrc:nc: .II 
Pyren~ .15 
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TABLE7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

< 1.09 < 
8.39 
13.3 

< .5 .674 
< .7 < .7 

292 164 
1.51 5.1 
2.7 2.52 
5.41 3.4 
6410 6460 
3.95 J 2.1 
1340 1020 
65.2 81.3 
7.3 6.25 
521 53' 

< .25 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 
< .005 T < .005 
< .00629 < .00629 
< .00602 < .00602 
< .0062 < .0062 
< .082 T < .082 
< .082 T < .082 
< .0804 < .0804 

< .04 < .04 
< . II < .II 
< .098 < .098 
< .049 < .049 
< .036 < .036 
< .12 < .12 
< .03S < .035 
< .068 < .068 
< .033 < .033 
< .037 < .037 
< .033 < .033 
< .033 < .033 

15 of24 

J 

T 

T 
T 

D 
< 1.09 < 1.09 D 

5.15 5.17 D 
14.4 13.2 D 
.5 < .5 D 

< < 

< 
1.42 < 1.42 D 
5.13 4.97 D 
5430 S010 D 
3.01 J 1.91 D 
1140 989 D 
54.6 56.1 D 

6 6.49 D 
717 582 D 

< .25 < .25 D 
< .589 D 

l~1i'ffi'~n 
5.55 D 

12.9 14.9 D 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < ,00729 
< .005 T < .005 T 
< .00629 < .00629 
< .00602 < .00602 
< .0062 < .0062 
< ,082 T < .082 T 
< .082 T < .082 T 
< .0804 < .0804 

< .04 < .04 D 
< .II < .II D 
< .098 < .098 D 
< .049 < .049 D 
< .036 < .036 D 
< .12 < .12 D 
< .035 < .03S D 
< .068 < .068 D 
< .033 < .033 D 
< .037 < .037 D 
< .033 < .033 D 
< .033 < .033 D 
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Bis(2-cthy!hcxyl) Phthalatc 
pi-n-butyl Phthalnte 
TPHBYGC 
TPH MOTOR OIL PATTERN 
voes 
•1,2-dich!oroethylcncs (cis And Tr.ms) 
2-hexanonc 
Acetone 
Chloroform 
Dich!orornethanc 
Ethylbenzene 
T etrachlorocthcne 
Toluene 
Trichlorocthy!cnc 
Tricblorof\uorornetham: 
Xylenes 
OTHER 
Total Organic Carbon 
Total Petroleum Hydrocarbons 

g:\projects\usm:c\projects\57ritablcs\misc\Dncsoa I .xis 

< .061 

< so 

< 0.0017 
< 0.032 
< 0.017 
< 0.00087 
< 0,012 
< 0.0017 
< 0.00081 
< 0.003 
< 0.0028 
< 0.0059 
< 0.0015 

39.4 

TABLE 7~12 
RI SOIL OFF-S[TE ANAL YTlCAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

< .061 < .061 

< so < 52.1 

< 0.0017 < .003 
< 0.032 < .032 
< 0,017 < ,017 
< 0.00087 < .00087 
< 0.012 < .012 
< 0.0017 < .0017 
< 0.00081 < .00081 
< 0.0012 < .00078 
< 0.0028 < .0028 
< 0.0059 < .0059 
< 0.0068 < .OOl5 

I< 27.8 I< 27.6 
NOTES: 
FLC = USAEC Flagging Code 
DQ = Data Qualifier 
<=Concentration was less than the certified reporting limit 

T"" Non-target compound an:ilyzed for and not detected (non-GC/MS method) 

< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

I< 

I= Interferences in the sample caused the quantitntion and/or identification to be suspect 
M = High duplicate spike not within control limits 
C = Analysis was confirmal. by a different column or technique 
Z = Non-target ana!yte analyzed for Md detected by non-GC/MS method 
J = Value is estimated 
Lfil&:&l= Exceeds established Devens background levels 
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.061 < .061 D 

63 < 63 

.003 < .003 D 

.032 < .032 D 

.017 < .017 D 
.00087 < .00087 D 
.012 < .012 D 
.0017 < .0017 D 
.00081 < .00081 D 
.00078 < .00078 D 
.0028 < .0028 D 
.0059 < .0059 D 
.0015 < .0015 D 

27.8 I 35.4 D 
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Aluminum 18000 2790 
Antimony 0.5 < 1.09 
A~cnic " 16 
Barium 54 14.8 
Beryllium 0.81 < .5 
Dldmium 1.28 < .7 
Dllcium 810 668 
Chromium 33 < 4.05 
Cobalt 4.7 < 1.42 
Copper 13.5 4.92 
Iron 18000 4910 
Load 48 13 J 
Magnesium 5500 774 
Manganese 380 40.8 
Nickel 14.6 4 
Potassium 2400 450 
Selenium .. < .25 
Silver 0.086 < . .:119 
Sodium \JI B'.ilit~~'l 
Vanadium 32.3 4.4 
Zinc 43.9 11.5 
PESTICIDES/PCBS 
4,4'.ddc 0.017 
4,4'.ddt < .00707 
Aldrin < .00729 
Chlordane -Alpha < .005 T 
Dicldrin < .00629 
Endosulfan I < .00602 
Hcptachlor Epoxidc < .0062 
Pcb 1242 < .082 T 
Pcb 1248 < .082 T 
Pcb 1260 7.4 
SVOCs 
1,2,4-trichtorobcnzcnc < .2 
1,2-<lich!orobenxenc < .6 
1,4-dichlorobcnzcnc < .5 
2-im:thylnaphth31cne < .2 
Accnaphthcne < .2 
Chryscnc < .6 
Dibcnzofuran < .2 
Fluoranthcnc < .J 
Fluorcnc < .2 
Naphthalene < .2 
Phcnanthrenc < .2 
Pyre~_ < .2 
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< 

< 
< 

< 
< 

TABLE7-12 
RI SOIL OFF-SITE Al'VAL YTICAL RESULTS 

AOC57 

3940 
1.09 
4.8 
15.5 
.5 
.7 

602 
6.04 
J.97 
4.26 
4790 
2.05 
1190 
57.8 
6.99 
742 
.25 
.n, 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

7.:1:!0 IM 
liiliilffj_f,W~ 

9.1P 
46.6 

< ., 
~-aaE ,., 

19.6 
< 1.-42 

6i\'!IV,...,oo>!l 
OOIO 

J ~!.!~.'! 
1270 
43.4 
8.82 
JIO 

< .25 
< .n, 

< 

< 
< 

< 
< 

7450 
1.09 

RMl5"'11!!!11 
20., 

.5 

.7 - 22.9 

lillBI 
16-400 
19.1 

4020 
336 

1£!1'2•~ ... 
.25 
.519 

~l!lir.ijj~ !liiiafz~BA~ ~ 
6.3-4 11.3 1-4.7 
16 f,tilf!.fl':i"'Q:;tffl~ JS.I 

< .00765 < .00765 < .00765 
< .00707 < .00707 < .00707 
< .00729 .0255 C < .00729 
< .005 T < .005 T < .005 
< .00629 < .00629 < .00629 
< .00602 < .00602 < .00602 
< .0062 < .0062 < .0062 
< .082 T < .082 T < .082 
< .082 T J.6 CZ < .082 
< .0804 10 C < .0804 

< .04 < J < .08 
< .\\ < 9 < .2 
< .098 < 8 < .2 
< .049 < 4 < .I 
< .036 < J < .07 
< .12 < 10 < .2 
< .035 < J < .07 
< .068 < 5 .J 
< .033 < 3 < .07 
< .037 < J .I 
< .033 < 3 .I 
< .033 < J .2 

17 of24 

IM 2420 2460 
< 1.09 < [.09 

6.26 6.41 
14.2 9.68 

< .5 < .5 
< .7 < .7 - 59! 
< -4.0.:I < 4.05 
< 1.42 < 1.42 

4.34 3.87 
2700 3920 
4.33 J 1.91 
641 736 
31.7 43.5 
4.98 4.85 
407 431 

< .25 < .25 
< ·"" < . .:119 

~ 2WZ"fi!JABI 
< l.39 < ].19 

15.5 19.4 

< .00765 < .00765 
< .00707 < .00707 
< .00729 < .00729 

T .0103 C < .005 T 
< .00629 < .00629 
< .00602 < .00602 
< .0062 < .0062 

T < .082 T < .082 T 
T < .082 T < .082 T 

1.7 C .0998 C 

.5 < .04 
6 < .II 
4 < .098 
.4 < .049 

< .2 < .036 
I < .12 

< .2 < .035 
I < .068 

.J < .033 
2 < .037 
A < .033 
J .055 
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Bis(2-cthylhcxyl) Phthalate 
Qi:!!:l>lltYI Phtha!atc 
TPH BYGC 
TPH MOTOR OIL PATTERN 
voes 
•1,2-dichloroethylcm:s (cis And Trans) 
2-bexanone 
Acetone 
Ch!orofonn 
Dichloromethanc 
Ethylbenzene 
Tctrochloroelhcne 
Toluene 
Trichloroethykne 
Trichlorofluoromethanc 
;(ylc_oes 
OTHER 
Total Organic Cru-bon 
Total Petroleum HydrocarboJIS 
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< .3 

< 2240 

< .003 
< .032 
< .017 
< .00087 
< .012 
< .0017 
< .00081 
< .00078 
< .0028 
< .0059 
< .0015 

4250 

TABLE 7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 

< .061 

< 61 

< .003 
< .032 
< .017 
< .00087 
< .012 
< .0017 
< .00081 

.0018 
< .0028 
< .0059 
< .0015 

I< 27.8 
NOTES: 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

< 5 

NA 

< .003 
< .032 
< .017 
< .00087 
< .012 
< .0017 

.0018 
< .00078 
< .0028 

.0075 
< .OOIS 

I 64900 

FLC"' USA EC Flagging Code 
DQ = Data Qualifier 
<"' Concentration was Jess than the certified reporting limit 

T"' Non-target compound analyzed for and not detected (non-GC/MS method) 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

I 

l = Interferences in the samp!c caused the quantitation and/or identif1tation to be suspect 
M = High duplicate spike not within control limits 
C = Analysis was con finned by a different column or technique 
Z = Non-target analyte analyzed for and detected by non-GC/MS method 
J"" Value is estimated 
Li§:['!= Exceeds established Devens background levels 
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.1 < .3 < .061 

NA 19700 '" 
.003 < .003 < .003 
.032 .03 < .032 
.017 < .017 < .017 

.00087 < ,00087 < .00087 
.012 < .012 < .012 
.0017 .0042 < .0017 

.00081 .0094 < .00081 

.00078 < .00078 < .00078 
.0028 < .0028 < .0028 
,0073 < .0059 < .0059 
.0015 .066 < .0015 

81.1 I 36100 I 262 
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Aluminum 
Antimony 0,5 < 1.09 
Arsenic 19 6.74 
Barium 54 12 
Beryllium 0.81 < .5 
Cadmium 1.28 < .7 
Calcium 810 789 
Chromium 33 5.25 
Cobalt 4.7 < 1.42 
Copper 13.5 4.93 
lro, 18000 3980 
Load 4B 5.01 
Magnesium 5500 898 
Manganese 380 53.2 
Nickel 14.6 6,05 
Potassium 2400 523 
Selenium -< .25 
Silver 0.0S6 

I< itfg;,IJ}~g//!fiiJFl'il Sodium 131 
Vanadium 32.3 4.92 
Zinc 43.9 10.S 
PESTICIDES/PCBS 
4,4'-ddc < .00765 
4,4'-ddt < .00707 
Aldrin < .00729 
Chlordane -Alpha < .005 
Dicldrin < .00629 
Ernlosulfan I < .00602 
Heptach!or Epoxidc < .0062 
Pcb 1242 < .082 
Pcb 1248 < .082 
Pcb 1260 < .0804 
SVOCs 
1,2,4-trichlorobenzcnc < .08 
1,2-dichlorobenzcnc < .2 
1,4-dichlorobenzcnc < .2 
2-mcthylnaphtha!ene < .I 
Accnaphthcnc < .07 
Clnyscnc < .2 
Diberu:ofuran < .07 
Fluoranthcnc < ., 
Fluorcne < .07 
Naphthalene 2 
Pbcnanthrcnc < .07 
Pyn:nc < ,Q1 

g:lprojeetslurn:c\projects\57ritables\misc\Dncsoa I .xis 

J 

T 

T 
T 

TABLE7-12 
RI SOIL OFF-SITE ANALYI'ICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

< 1.09 NA 
17 NA 

IO.I NA 
< .5 NA 
< .7 NA 

385 NA 
< 4.05 NA 
< 1.42 NA 

5.37 NA 
5010 NA 
25.5 NA 
745 NA 
51.3 NA 
3.94 NA 
294 NA 

< .25 NA 
I< "' NA 

NA 
4.58 NA 
11.9 NA 

< .00765 NA 
< .00707 NA 
< .00729 NA 

.068 C NA 
< .00629 NA 
< .00602 NA 

.00691 C NA 
< .0S2 T NA 
< ,082 T NA 
< .0804 NA 

< .2 NA 
< .6 NA 
< .5 NA 
< .2 NA 
< .2 NA 
< .6 NA 
< .2 NA 
< .3 NA 
< .2 NA 
< .2 NA 
< .2 NA 

.5 k'A 

19 of24 

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

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

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

4/13/00 



Bis(2-cthylhcx.yl) Phtha!atc 
Oi-n-butvl Phthalate I < .I 
TPHBYGC 
TPH MOTOR OIL PATTERN I 5320 
voes 
*1.2-dichlorocthylenes (cis: And Trans) < .003 
2-hcxanone .071 
Acetone < .017 
Chloroform < .00087 
Dichlorometlmnc < .012 
Ethylbenzcnc < .0017 
Tctrachloroethene < .00081 
Toluene < .00078 
Trichloroethylcnc < .0028 
Trich!oronuoromethane < .0059 
Xvlcm:s -l3 
OTHER 
Total Organic Cnrbon 
Tot::il Petroleum Hydrocarbons I I 6960 

g:\pmjects\usacc\projects\57ritab!es\rnisc\Dncsoa I .:,;:ls 

TABLE7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

6800 

< .003 
< .032 
< .017 
< ,00087 
< .012 
< .0017 
< .OOOSI 
< .00078 
< .0028 
< .0059 
< .0015 

18300 
NOTES: 
FLC-.. USAEC Flagging Code 
DQ = Data Qualifier 

I 

<"' Com;cntmtion was less than the certified reporting limit 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

566 

T = Non-tarset compound analyzed for aml not detected (non-GC/MS method) 
I= Interferences in the sample caused the quantitation and/or identification 10 be suspect 
M = High duplicate spike lli.11 within control limits 
C .. Analysis wns confirmed by a dilfc.cot column or technique 
Z"' Non-target analyte analyzed for and detected by non-GC/MS method 
J .. Value is estimated 
Iffilfi1= Exceeds established Devens background levels 

20 of24 

NA 

NA I NA 

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

5450 I 36400 

4/13/00 



Antimony 0.5 
Arsenic 19 
Barium 54 
Beryllium 0.81 
Cadmium 1,28 
Calcium 810 
O1romium 33 
Cobalt 4.1 
Copper 13.5 
Iro, 18000 
L<,d 48 
Magnesium 5500 
M:mg:mese 380 
Nickel 14.6 
Potassium 2400 
Selenium -
Silver 0.086 
Sodium 131 
V:mndium 32.3 
Zinc 43.9 
PESTICIDESfPCBS 
4,4'-dde 
4,4'-ddt 
Aldrin 
Chlordane - Alpha 
Dicldrln 
Endosulfan l 
Hcptnchlor Epoxide 
Pcb 1242 
Pcb 1248 
Pcb 1260 
SVOCs 
1,2,4-trlchlorobenzcnc 
1,2-dichlorobenzcne 
1,4-dichlorobenzcne 
2-mcthy!naphthalcnc 
Acermphlhene 
Chryscnc 
Dibenzofurnn 
F!uoronthenc 
Fluorcne 
Naphthalene 
Phen:mthrcnc 
Pyrene 

g:\projccts\usacc\projccts\57ritablcs\misc\Dncsoal .xis 

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

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

TABLE7-12 
RI SOIL OFF-SITE ANALYTICAL RES UL TS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

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

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

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA .N~ 

21 of24 

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

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

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

4{]3{00 



Bis(2-cthylhcxyl) Phtha!atc 
Di-_!1_~_1.J\Jty_] Phtlm!atc 
TPHBYGC 
TPH MOTOR OIL PATTERN 
voes 
•1,2-dichlorocthylenes (cis A11d Trans) 
2-hexanone 
Acetone 
Chloroform 
Dich!oromethane 
Ethylbenzcne 
Tetrachlorocthe11e 
Toluene 
Trichloroethylc11e 
T rich!oronuoromethane 
Xylenes 
OTHER 
Total Organic Cnrbon 
Total Petroleum Hydrocmbons 

g:\projects\usnec\projects\57rit:.1bles\misc\D111:soa I .xis 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
)!A 

673 

TABLli:7-12 
RISOILOFF-SITEANALYTICALRESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

561 

NOTES: 
FLC ,. USAEC Flagging Code 
DQ =- Data Qualifier 
< = Conccntratio11 was less than the certilied reporting limit 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1380 

T .. Non-target compound analyzed for and not detected (non-GC/MS method) 
I= lnterferc11ccs in the sample caused the quaniitation and/or identification to be suspect 
M .. High duplicate spike not within control limits 
C = Analysis was confirmed by a different column or technique 
Z = Non-target analyte analyzed for and deteeted by non-GC/MS method 
J = Value is estimated 
§~= Exceeds establ!shed Devens background teve!s 

22 of24 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

523 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

752 

4/13/00 



Aluminum 18000 
Antimony 0,5 
Arsenic 19 
Barium 54 
Beryllium 0.81 
Cadmium 1,28 
Calcium 810 
Chromium 33 
Cooolt 4.7 
Copper 13.5 
lro, 180-00 
wd 48 
Magnesium 5500 
Mang,mest 380 
Nickel 14.6 
Potassium 2400 
Selenium -
Silver 0.086 
Sodium 131 
Vanadium 32.3 
Zinc 43.9 
l'ESTlCIDESIPCBS 
4,4'-dde 
4,4'-ddt 
Aldrin 
Chlordane -Alpha 
Diddrin 
Endosu\fan I 
Hcptach!or Epoxide 
Pcb 1242 
Pcb 1248 
Pcb 1260 
SVOCs 
1,2.4-trichlorobcnzene 
1,2-dichlorobenzcne 
1,4-dichlorobc=nc 
2-mcthylnaphthalenc 
Accuaphthcnc 
Chrysem: 
Dibenzofuran 
Fluoranthcne 
Fluorenc 
Naphtlmknc 
Phcrnmthrene 
P}TCIIC 

g:\projects\usaec\projccts\57ritab!cs\misc\Dncsoa I .xis 

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

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

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

TABLE7-12 
RI SOIL OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

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

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

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

23 of24 

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

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

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

4/13/00 



Bis(2-clhylhexyl) Phthalate 
Di-n-butyl Phthala~ 
TPHBYGC 
TPH MOTORQILPATTERN 
voes 
•t,2-dichlorocthylenes (cis And Trans) 
2-hcxanonc 
Acetone 
Chlorofonn 
Dichloromethanc • 
Ethylbcnzcm: 
Tetrachlorocthcnc 
Toluene 
Trichlorocthylcne 
Trichloronuorornethanc 
Xy!cnes 
OTIIER 
Total Organic Carbon 
Total Petroleum Hydrocarbons 

g:\projects\usacc\projcc15\57ritables\rnisc\Dncsoal .xis 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

792 

TABLE 7-12 
RI SOIL OFF-SITE ANALYfICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETIS 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1180 

NOTES: 
FLC = USA EC Flagging Code 
DQ = Data Qualifier 

I 

I 

I 

<=Concentration was less than the cenilied ~porting limit 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

722 

T = Non-target compound analyzed for and not detected (non-GC/MS method) 
I= Interferences in the sample caused the quantitation and/or identification to be suspect 
M,., High duplicate spike not within contro1 \imil5 
C = Analysis was conlinned by a different column or technique 
Z = Non-target analyte analyzed for and detected by non-GC/MS method 
J = Value is estimated 
£~= Exceeds established Devens background levels 

24 of24 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

834 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

719 

4/13/00 



TA .-13 
1998 SOIL FIELD AND OF~ _;: ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

. ....!.Mll!.._ :!.,2•dichloroethylenes {els And Trans) 
LM19 Acetone 

1 
LM19 _ Chlorobenzen~ 
LM19 Ethylben?:E!_n_e_ 

, ___ 1_hM19 Toluene' -

LT.003{ LT.00 
LT .0!?L_ _ LT .017 

J LT .00086 LT .000BE LT .00081 LT .ooom LI .vuuBRI LI .vvvofil 
) LT .0017 LT .0017 LT ,001] LT .0017 LT .00171 .0033, Ll .uu11 OJ 
I LT .00078 LT .00076 LT .0007 LT .0007 LT .0007AI LT .00078 1 T nnn7,:, ;ii 

LM19 Trichloroeth)'.!~'~"~'--------; 
LM19 X Jene_!! 

I LT .0028 LT .0021 LT .002 LT .0028 LT .00~ LT .0021 
LT .00151 LT .00151 LT .001sj LT_,00151 LT .0015j LT .001.§_J:!' 

l:S:8l'ttiii01f1Uii-Otd·ilryic'.s~:i:i.ti:+?i-:>f:~'.'-:':)t~i47'J~f;4•,·;:~:::?;:-L;i:i:l.;;:J.ti::i,;:~:~:i{fu:11f~"t-{:i:;;:,:1~i:1:fttN1i:lZ41lf+'.::::?C?;~,;:-,;,,~~l2:S?:i:·\':t41'f;"f:!5;:;~,t.t:1.~!i,t~·:i}1:4'~'t/y'li,~i!;§ffi~';;f:'.hl§ff;:~ 
LM18 1,2-dichlorobenzene J;gf.JL LT .11 LT .f LT2 LT .1 LT. LT. LT .11 

.l'9'9 LT .09 LT .5 LT2 LT.' LT. LT. LT .098 
J!ll!!L LT .04 .6 LT1 LT .2 LT .2 LT .2 

---~~ 1,4-dichlorobeilz'ene 
f---+.,L:,:M

0
1;:B:;.;_:t'_.'!"'',-"lch"yclo

0
a
0
phclch=,1c,"n_7e--------! 

lM1_8 Acenaphthyl_~!:!~ 

==,--1M!L.lbis~~ Phlc"h'~''~'~'----
--- _bM1!L_ Benzo{hlfluoranthene I 

l».JL 
J;g!g 

LT .033 .4 LT .7 
LT .62 LT LT1 

LT .2 LT .2 LT.2 
LT .049 di 
LT .033 a 

LT3 LT LT LT .62 d, 

LM18 ~ene 
Flu_Q@_aj_hc_~-.ll-_~-----------, 

I I LrJ110 1NaJ:!htha!ene 
' ••• n P.£1Jm~_r,_ti]_r~rll:!_ 

·-eesucldes/PGE!.!o:f7io"""'-·)'T'~"~::.,;.z.,z't-:.,,,.:;,sb,,,.,:.;~~-~-.;;:~,.:-:h! 
LH10 Ch!orda --- LH10 ~ 
LH10 gbJ.911:l?Jle - Gamma 

J!9!g LT .Ot:> 1 LT1 LT .3 LT. LT .3 LT .066 d 
.l'Jl!!L LT .1 1 LT2 LT. LT .1 LT. LT .12 al 
!..1!91L LT .06 2 LT1 LT. LT .3 LT. LT .068 al 
ij!g{g LT .037 .4 LT .7 LT .2 LT .2 LT .2 LT .037 di 
J!ll!!L LT .033 1 LT .7 LT .2 LT .3 LT.033 di 

LT .0~ LT .7 LT .2 .bL - A.__ LT.033dl 

ND .00133 ND .00133 ND .00133 ND .00133 t ND .00133 ! ND .00133 ND .00133 l, 

I LT .0062 LT .0062 .043 LT .0062 LT .0062 LT .0062 LT .00629 o 

I I Ll-!JL1•·•·-ooo I 
LH10 4,4'-DDE 

---- -L_tl_!Q ___ 1,1':.P.Q-1:. 

- ND .00133 I ND .00133 ND .00133 I ND ,Q_Q_1_~~ ND .00133 _J:,ID .00133 I _rj_p_,Q0133 td! 
LT ,008261 1I_,_QQ_§_?!31_ _ .044 cf l,,_T_,Q(l1;1_2_6j .02"[_!=1 _ LT .008261 1I_.00826 di 
LT .001s§I .0194 l LT .0016~ LT.oo_ ,_. __ Pl LT .0076?1 ~~.0016§1. L'Loo765 d] 
LT ,00107! _,1_4___ _ .0352 Ll,_QQ_I0JI__ LT .007071 _LT ,007071 ,0625 c, 

LH16 IPcb 1260 .!,,T,0804I .548 d 5.2 q .186 d .224 cl LT ._@(141 .581 d 

9071 ITotal Pe!roleu_m_l::[ytfr9carbons 17 
~a'fs:.iCP:n•ii,::~:i:Z.l!,~lJ-li~,lf,;,tSfli:l·flta';,:~;;.:_r~-?i:0/«-,;¼15;16;}~::7¼iHJ~;;:.;:;1.:,;:e~:-c· 

_1_1501 
;¥+frtf?-1i;J;~~::fiflr'?f:?lr?!!~;tr:fil::;rr,:2<f4"'!£.YJf.:!~: 

==1 JS16 Co _l?fil._ 
JS16 l!arium I 
J_§J§ ____ M<ID9?01:!::iB 

___ 1 JS16 
JS16 

17. 
3.C 
36. 
~ 
14 

1.§,;_ 
JI 

69 .. 
~.!3,7: 
20.1 

m 
6.1 
74~, 
4_g~ 

tafs.:."II'.W.:~MS;S:-:..:h_i,!1-:C.li#c~t:,.~:"i~,~of:-,._t.:;i,.~-,i,.~.;_+,;f;:};W;Q;;iG_:;§II;fff,~_t,·"''f#_, 
29.31 

J301 
J301 

Y.F%RatigC!E 

:f1-~ ·-,~: 

~e_!![f:_ 
Se!el}!!Jm 

to n-ca Aliphatic 
n-C9 lo n-C12 Aliphatic 
n-C9 lo n-C10 Aromatic 
J,, .. ti.:.-.1 . .0_:J :X~ ::ir..· ;,--;;·_;,: :,,/--.">--~ 
n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 AliphaUc 
n-C11 lo n-C22 Aromatic 

1on.;sIt0'T-£tfJ;J19f9~f:t.t:it,:'.-i::•Hihl+s:;:r:1:::r:•::,s<1z~:'If:<,.:•:r:,..:•t 
Notes: 
C = analysis confinned 
d = duplicate 
J=eslimate 
LT= less than 
t = non-!arget compound 

>:: .... :c.:::tt>A J:.:::..-::s:;; .;-.Jy. :,d-A~.:f:f:f:~.Jj _;~;:.::~:;;; 
µgfg <1.3 <2.5j 
µgig 4.3 2.5 j 
µgig <1.3 < 2.5 j 
';.':'.>-- >";/<->.><\'--Cc .. +.:<('<'; 

<1.6j 
1.9j 

< 1.61 

7.0~ 2: 
0.3 0.704' 

"·.:.tif•;l";,,',;._u,:/4~ 't-1¼--N'tvft::~,\:iy,q).,Z,;t ;,;.,.;,z: .. ~ • .,SC:.,¥1'\:,;.; 
<1.0 

2.1 
<1.0 

<2.3j 
3.9j 

<2.31 

<8;7j 
15j 
211 

µgig <44j <ss1 • 110j <31} <33j 12on· <170j 
µgfg 68 360 3300 260 610 830 1800 
ua/a <44 240 990 140 140 190 590 

:ri'";i-;t,;w~-t~It;;-~t:;.1-;o;i,:/4,;tif~tt~ 

.,_.,7cff-::.· 't-ifiV: Jfi•.\·r10~ f:.l;i:';7:.:Zt;,:'S•?I. ;!;.'.:'ii.;,;_t;il4EIOO .-u,;,;J::-;\2E5"680 :0J\if5i:t,;::o.j;?ZQI) ;&;;;;Ht;,,0 

),.\:~·:,:::<''.~ I = exceeds established Devens background concentration 

~••--:•-••'•••"-'~-:•-••\ ~.,_;, nl,1 •• \1.t • ..:,!,l,nl,., I ~ •• r, 



LM 
--1LM1s n1..i::1u111:: I =: _ LM19 .£hlnrnh<>n'"'"" 

LM19 E1 
-~_M19 
_LM19 
LM19 

TAJ 13 
1998 SOIL FIELD AND OFF~ .. ,: ANALYTICAL RESULTS 

AOC57 

l_I_.Q_OJ: 
LT .001 

REMEDIAL INVESTIGATION REPORT 
DEYENS, MASSACHUSETTS 

.0221 LT .0017i 
LT .0007 
- LT .002 

l,,T,9007; 
LT .002; 

1T .001 LT .O()J LT .001 
lsem1W>1a111e-Oti;l'tirlrcs::::htx~,:t:+.?:i;;r;:;:~:;:;;:~:t~.t:t~:t:±:t:A:11i;,~f:1:,J:?.i::i:<r:~;?2-:";·;;-'?~?:/~fi!~er~::'ttt:c:1'J1tJNg~;2T·::r:1~~~:,~;:;:s1:;;:.,;·#:~8:,,1'.~~~5:fu;t4Z§~kif?'5e>i5f?,':f¼?:Q'ISi~""Y;;:?;;::i:1:i,:f 

LT .O_QJ .004j' 

LM18 1,2-d!chlorobenzene LT .11] J!!llg_ LT. LT1 LT. LT. .35 LT .11 
LM18 1 4-dichlorobenzene J!!l!JL LT. LT1 LT. LT. .4 LT .098 LT .0981 
LM18 2-methyl~hlhalene .H!!'lL LT .2 LT .5 LT .2 LT. LT .04 LT .04 LT .04' 
LM1B Acenaohlh~lene J!!llg_ LT .2 LT. LT .2 LT .2 LT .03 LT .03 LT .03: 
LM18 ~2--eth}1hex~) Phlhala\e J!!llg_ LT LT LT LT LT .62 LT .6 14 I LM18 BenzolklHuoranlhene I "°/a LT. LT .7 LT. LT. LT-'"' LT .0 LT .066 
LM18 Ch '"' J!!llg_ LT .6 LT1 LT. LT .6 LT .12 LT .1 LT .12: 
LM18 Fluoranthene J!!!fg LT. LT .7 2 LT .3 .1 LT .0 LT .068 ___ , LM18 Naohtha!ene J!!llg_ LT .2 LT .4 LT .2 LT LT .037 LT .037 LT .037 
LM18 Phenanlhrene J!9'9- LT .2 LT .3 1 .007 LT.G3 LT .03 
LM18 Pyrene µp/Q LT .2 LT .3 2 . LT .03 .o~ 

~ .. LT .QJ1 
1Pestlcl00s!PGB ... ,;<•;,!r-*·'~N✓-,>,-~,o;,1;,•~J,y:-,,,,.~s•1":·+ .. a%y.+i,.+1-:fov?-.. H4fr-~/4\~";,,.;;L,,:,c.•v::1"'>-,, .... ;.tf;'""·~+-±•,.;-·"p<_i,:iij;;,(('"5+ft');;;.1:;:;;0.y,~++0i~t'!'>i'/{-t::1'F·?"'.''~-:;,.x&:"·'+iii'ik)R-nik¾t•:.r,..J'r.:••\.;r" 

~,r-. nn•.,., ,l ··- --·-- ·1 ··- I I I ___ 1_!=1::!.1!L,Chlordane -Alpha 
LH10 Dieldrin 
LH1o IGJ1JQl:9J!ne~_Ga_rr.n:a. 

___ 1_ LH10 --~,4'-0DD 
LH10 40.4_'-De"D~E _________ ___, 

---1-1H10 4.4'.·DDT. I 
LH16 _ EfjJj_2{?0 

• ·11e,~,,t;½.':&t·-~.',1.t1:.t~:I,11, 

. ··ts:, J _ ~??.~ )'.ol_a 
leta l~~~•~:•;_ . .t-"-• 

JS16 
---1 JS16 I 

JS16 

---• j~~: __ J~~l~ric~"------------+ 

J301 
J301 

:Y.P.H0R;i:~:UJj:t/1 
n-C5 ton-Ca Aliphatic 
n-C9 to n-C12 Aliphatic 
n-C9 lo n-C10 Aromatic 

,00282 
LT .0062 
.OOi!78 

.0234 
LT .0076 
LT,00707I 
!-J_,_0_804 

15.81 

ND.QQJ.;3_~J 
l,._T .0062' 

ND .00133 ti 
LT .0082 
LLQQ.!_~: 

ND .001~3 
1I_,Q.Q~2! 

NO .00133 
-- LT .0082, 

13. 
:l!:E?£S:.:Z-?.ii.i%.~lfrt1i'~~sr11fA-tc1&i~U?f:~ 

25.,_
1 

1,51 

µgig <9.3J <3.Sj <S:3j <3.6j <1.8j <1.4 ----------:ca 
µgig <9.3j 15j 6.4j 6.4j 3.7j <1.4 <1.3 
µgig 12j <3.5j 13j <3.6j <1.8/ <1.4 <1.3 

li;l\ {lg9~; ;;'.!"'"YT"./ :•:::;_.,.·)6-; ... __ ¥:: ·~<<:. :,:,,;: . .-.,t:•:''.•T •1;v·".f:ri~"•--,-:7r-1 •-·0>""r'!"'·t"---'>•v'"v--~""~•-,t•',:--•- \"-:}•';,"V"'·H·-:~•" •f'-~"":t;:_-':'z: ,,·--•-: ~,v,<·> ·-;-q•tJJtf---- •_\'.·••·::;•'"~-··'.«:--;;n 
n-C9 io·n-•C18 /\lil)halic 
n-C19 to n-C36 Aliphatic 

1 
,n•C11 lo n-C22 Aromatic 

lon~1te:r.PHE,igfg~ry)'2,,;.,-;;:b 
Notes: 
C = analysis confirmed 
d = duplicate 
J=eslimale 
LT= less than 
t = non-target com,ound 

µgig 
µgig 

<160j 
2100 

510 
~-;•;tlG~:.1,z,:0?:5BOO:!t'.1<-f.·tzi:P 

l~'>>\-);t--);,:; I = exceeds established Devens background concentration 

270j 
1600 
450 

<100j <83j <46j <40j <37j 
<100 240 180 150 <37 
<100 110 60 75j <37 

:::-::·{i;H,'2i£:<,80D ·f:':.flflj}ii;T;l500 :..1;:is..-21-:-;;:,t6DO j;c]ii_;f-:-/i:t':1512® :'iiii5l.i.2f.:J'.::<27! 



Analytes Reporting Limit 
Vinyl Chloride 2 µg/1 NA 
1,1-DCE 5 µg/1 5.0UJ 
t-1,2-DCE 2 µg/1 NA 
c-1,2-DCE 2 µg/1 NA 
Chloroform 2 µg/1 2.0U 
1,1,1-TCA 2 µg/1 2.0U 
Carbon Tetrachloride 2 µg/1 2.0U 
Trichloroethene 2 µg/1 2.0U 
Tetrachloroethene 2 µg/1 2.0U 
1,3-DCB 2 µg/1 NA 
1,4-DCB 2 µg/1 NA 
1,2-DCB 2 µg/1 NA 
Benzene 2 µg/1 2.0U 
Toluene 2 µg/1 2.0U 
Chlorobenzene 2 µg/1 2.0U 
Ethylbenzene 2 µg/1 2.0U 
m/p-Xylene 4 µg/1 4.0U 
o-Xylene 2 µg/1 2.0U 
Naphthalene 2 µg/1 NA 
TPH-dro 100 mg/I NA 
TPH-gro 100 µg/1 IO0U 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reporting limit 
NA = Not analyzed 
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TABLE7-14 
RIGROUNDWATERFIELDANALYTICALRESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA NA 
5.0U 5.0UJ 5.0U 5.0U 

NA NA NA NA 
NA NA NA NA 

2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.5 2.1 

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

2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
4.0U 4.0U 4.0U 4.0U 
2.0U 2.0U 2.0U 2.0U 

NA NA NA NA 
NA NA NA NA 

!00U !00U IO0U !00U 

1 of5 

NA NA NA NA 
5.0U 5.0U 25U 5.0U 

NA NA NA NA 
NA NA NA NA 

2.0U 2.0U IOU 2.0U 
2.0U 2.0U IOU 2.0U 
2.0U 2.0U IOU 2.0U 
2.0U 2.0U IOU 2.0U 
2.0U 2.5 IOU 2.0U 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
3.5 2.0U 110 2.0U 

2.0U 2.6 240 2.0UJ 
2.0U 2.0U 15 2.0U 
2.0U 3.1 410 2.0U 

6.7 7 1100 4.0U 
23 2.6 550 7.4 

NA NA NA NA 
NA NA NA NA 

IO0U !00U 43000 E I00U 

4/13/00 



Analytes Reporting Limit 
Vinyl Chloride 2 µg/1 2.0U 
1,1-DCE 5 µg/1 2.0U 
t-1,2-DCE 2 µg/l 2.0U 
c-1,2-DCE 2 µg/l 2.0U 
Chloroform 2 µg/1 2.0U 
1,1,1-TCA 2 µg/l 2.0U 
Carbon Tetrachloride 2 µg/1 2.0U 
Trichloroethene 2 µg/1 2.0U 
Tetrachloroethene 2 µg/1 2.0U 
1,3-DCB 2 µg/1 NA 
1,4-DCB 2 µg/1 NA 
1,2-DCB 2 µg/l NA 
Benzene 2 µg/1 2.0U 
Toluene 2 µg/l 2.0U 
Chlorobenzene 2 µg/1 2.0U 
Ethylbenzene 2 µg/1 2.0U 
m/p-Xylene 4 µg/1 4.0U 
a-Xylene 2 µg/l 2.0U 
Naphthalene 2 µg/1 NA 
TPH-dro 100 mg/I NA 
TPH-gro 100 µg/1 NA 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 

E = Concentration exceeds the maximum reportin; 

NA = Not analyzed 
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TABLE7-14 
RI GROUNDWATER FJELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 

NA 2.0U NA NA 
NA 2.0U NA NA 
NA 2.0U NA NA 

2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
4.0U 4.0U 4.0U 4.0U 
2.0U 2.0U 2.0U 2.0U 

NA 2.0U NA NA 
NA NA NA NA 
NA NA NA NA 

2of5 

2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.7 2.0U 
2.0U NA 2.0U NA 
2.0U NA 2.0U NA 
2.0U NA 2.0U NA 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.8 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
4.0U 4.0U 4.0U 4.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U NA 2.0U NA 

NA NA NA NA 
NA NA NA NA 

4/13/00 



Analytes Reporting Limit 
Vinyl Chloride 2 µg/1 2.0U 
1,1-DCE 5 µg/1 2.0U 
t-1,2-DCE 2 µg/1 2.0U 
c-1,2-DCE 2 µg/1 2.0U 
Chloroform 2 µg/1 2.0U 
1,1,1-TCA 2 µg/1 2.0U 
Carbon Tetrachloride 2 µg/1 2.0U 
Trichloroethene 2 µg/1 2.0U 
Tetrachloroethene 2 µg/1 2.0U 
1,3-DCB 2 µg/1 NA 
1,4-DCB 2 µg/1 NA 
1,2-DCB 2 µg/1 NA 
Benzene 2 µg/1 2.0U 
Toluene 2 µg/1 2.0U 
Chlorobenzene 2 µg/1 2.0U 
Ethylbenzene 2 µg/1 2.0U 
m/p-Xylene 4 µg/1 4.0U 
o-Xylene 2 µg/1 2.0U 
Naphthalene 2 µg/l NA 
TPH-dro 100 mg/I NA 
TPH-gro 100 µg/1 NA 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 
E = Concentration exceeds the maximum reportin: 

NA = Not analyzed 
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TABLE7-14 
RI GROUNDWATER FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U NA 2.0U NA 
2.0U NA 2.0U NA 
2.0U NA 2.6 NA 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
2.0U 200U 2.0U 2.0U 
4.0U 450 4.0U 4.0U 
2.0U 490 2.4 2 
2.0U NA 16 NA 

NA NA NA NA 
NA NA NA NA 

3of5 

2.0U 2.0U 2.0U l00U 
2.0U 2.0U 2.0U !O0U 
2.0U 2.0U 2.0U IO0U 
2.0U 2.0U 2.0U l00U 
2.0U 2.0U 2.0U IO0U 
2.0U 2.0U 2.0U IO0U 
2.0U 2.0U 2.0U l00U 
2.0U 2.0U 2.0U IO0U 

2.7 2.0U 2.0U l00U 
2.0U 2.0U 2.0U l00U 
2.0U 2.0U 2.0U l00U 

3.9 2.0U 2.0U 110 
2.0U 2.0U 2.0U IO0U 

10 2.0U 2.0U 170 
2.0U 2.0U 2.0U I00U 
2.0U 2.0U 2.0U 190 
4.0U 4.0U 4.0U 720 
2.0U 2.0U 2.0U 450 

3.6 2.0U 2.4 130 
NA NA NA NA 
NA NA NA NA 

4/13/00 



Analytes Reporting Limit 
Vinyl Chloride 2 µg/1 2.0U 
1,1-DCE 5 µg/1 2.0U 
t-1,2-DCE 2 µg/1 2.0U 
c-1,2-DCE 2 µg/1 2.0U 
Chloroform 2 µg/1 2.0U 
1,1,1-TCA 2 µg/1 2.0U 
Carbon Tetrachloride 2 µg/1 2.0U 
Trichloroethene 2 µg/1 2.0U 
Tetrachloroethene 2 µg/1 2.0U 
1,3-DCB 2 µg/1 2.0U 
1,4-DCB 2 µg/1 2.0U 
1,2-DCB 2 µg/1 2.0U 
Benzene 2 µg/1 2.0U 
Toluene 2 µg/1 2.0U 
Chlorobenzene 2 µg/1 2.0U 
Ethylbenzene 2 µg/1 2.0U 
m/p-Xylene 4 µg/1 4.0U 
a-Xylene 2 µg/1 2.0U 
Naphthalene 2 µg/1 2.0U 
TPH-dro 100 mg/! NA 
TPH-gro 100 µg/1 NA 

Notes: 

u = Concentration is less than reporting limit 

J = Value is estimated 
E = Concentration exceeds the maximum reportin: 

NA = Not analyzed 
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TABLE7-14 
RI GROUNDWATER FIELD ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA 2.0U 2.0U 2.0U 
5.0UJ 2.0U 95 2.0U 

NA 2.0U 2.0U 2.0U 
NA 2.0U 2.0U 2.0U 

2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 3.2 2.0U 2.0U 

NA 2.0U 2.0U 2.0U 
NA 3.1 2.0U 2.0U 
NA 5.8 2.0U 2.0U 

2.0U 2.0U 2.0U 2.0U 
14 2.0U 2.0U 2.0U 

2.0U 2.0U 2.0U 2.0U 
9.1 6.4 2.0U 2.0U 
31 17 4.0U 4.0U 
17 9.2 2.0U 2.0U 

NA 7.!J 2.0U 2.0U 
NA NA NA NA 

!O0U NA NA NA 

4 of5 

2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.7 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.5 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 2.9 
2.0U 2.0U 2.0U 2.0U 
2.0U 2.6 2.0U 2.8 
4.0U 4 4.0U 4.0U 
2.0U 4.7 2.0U 2.0U 
2.0U 2.0U 2.0U 2.0U 

NA NA NA NA 
NA NA NA NA 

4/13100 



Analytes Reporting Limit 
Vinyl Chloride 2 µg/1 
1,1-DCE 5 µg/1 
t-1,2-DCE 2 µg/1 
c-1,2-DCE 2 µg/1 
Chloroform 2 µg/1 
1,1,1-TCA 2 µg/1 
Carbon Tetrachloride 2 µg/1 
Trichloroethene 2 µg/1 
Tetrachloroethene 2 µg/1 
1,3-DCB 2 µg/1 
1,4-DCB 2 µg/1 
1,2-DCB 2 µg/1 
Benzene 2 µg/1 
Toluene 2 µg/1 
Chiaro benzene 2 µg/1 
Ethylbenzene 2 µg/1 
m/p-Xylene 4 µg/1 
a-Xylene 2 µg/1 
Naphthalene 2 µg/1 
TPH-dro 100 mg/I 
TPH-gro 100 µg/1 

Notes: 

u = Concentration is Jess than reporting limit 

J = Value is estimated 
E = Concentration exceeds the maximum reportin; 

NA = Not analyzed 
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TABLE7-14 
RI GROUNDWATER FIELD ANALYTICAL RESULTS 

AOC57 

2.0U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0U 
2.0U 

2.6 
2.0U 

2.6 
4.0U 
2.0U 
2.0U 

NA 
NA 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA 
5.0UJ 5.0U 5.0U 

NA NA NA 
NA NA NA 

2.0UJ 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 

NA NA NA 
NA NA NA 
NA NA NA 

2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
4.0U 4.0U 4.0U 
2.0U 2.0U 2.0U 

NA NA NA 
NA NA NA 

!00U IO0U !00U 

5 of5 

NA 
5.0U 

NA 
NA 

2.0U 
2.0U 
2.0U 
2.0U 
2.0U 

NA 
NA 
NA 

2.0U 
2.0U 
2.0U 
2.0U 
4.0U 
2.0U 

NA 
NA 

I00U 

NA NA NA 
5.0U 5.0U 5.0U 

NA NA NA 
NA NA NA 

2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 

NA NA NA 
NA NA NA 
NA NA NA 

2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
2.0U 2.0U 2.0U 
4.0U 4.0U 4.0U 
2.0U 2.0U 2.0U 

NA NA NA 
NA NA NA 

I00U I00U IO0U 

4/13/00 



i~~~~~~i~~~ ~if~f;Ji 
METALS 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Copper 
Iron 
L~d 
Magnesium 
Manganese 
Po1nssium 
Sodium 
Zinc 
PESTICIDES/PCBS 
Endosu\fan Ii 
SEMIVOL;\TILE ORGANICS 
1,2-dich!orolx:m:enc 
1,4-dichloro!x:nzem: 
2-methylnaphthakne 
4-methylphenol 
Diethyl Phthalate 
Napl1tlmlcne 
Bis(2-cthylhexy\) Phtha!ntc 
VOLATILE ORGANICS 
• 1,2-dichloroethylenes (cis And Trans) 
I, I, 1-trichloroethMe 
Acetone 
Carbon Tetrachloride 
Chlorofonn 
Oichlororrn:thane 
Ethy!bcnzene 
Styrene 
Tctrach!oroethenc 
Toluene 
Trich!orocthylene 
),,'._y!cn!=S 
WET CHEM_!STRY 
Alblinity 
Chloride 
Nitrite, Nitrate-non Specific 
Nitrogen By Kjeldahl Method 
Phosphate 
Sulfate 
Total Dis.solved Solids 
Tota! Hardm:$S 
Total Suspended Solids 
QT_~_ER 
Total Petroleum fu-drocarbons _l 

g:\projecls\usaec\projects\57rilables\misc\Dncgwa 1.xls 

6870 < 
10.S < 
39.6 
4.01 < 

14700 
8.09 < 

9100 < 
4.25 < 
3480 
291 

2370 
10800 

21.1 l < 

:;~~~1~9,5:Q.li(; 
i;!fill:1~7.fl~: ::::~~;~~: 

141 
2.54 

4.01 
5850 
8.09 
38.8 

DF 
DF 
DF 
DF 
DF 
DF 
DF 

1.26 OF 
639 OF 
31.2 OF 

DF 
DF 
DF 

< 
< 

< 

< 
< 
< 

TABLE 7-15 
RI GROUNDWATER OFF-SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

~!~~ 
;:;::::: 

141 
2.54 
12.8 
4.01 
5960 
8.09 
38.8 
1.26 
627 
30.4 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

14IO 0 
<&~,;§@.- D 

m:m!fp 
: ;;~ ;;; ;;~ ;;;J!iliJ;;;;;;;;: 
< 141 F 
< 2.54 F 

14.8 F 
< 4.01 F 

5620 F 
< 8.09 F 

72.9 F 
1.41 F 
612 F 
38.5 F 
1090 F 

~~18 F 

< 

< 21.1 D < 21.1 F < 

_I< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 

_[< 

.023 

1.7 
1.7 
1.7 
.52 
2 
.5 

4)1 

.5 

.5 
13 

.58 
.5 

2.3 
.5 
.5 
1.6 
.5 
.5 

.84 

6000 
27400 
1100 
200 
13.3 

11000 
91000 
18400 
4000 

181 

D 

D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 
D 
D 

D 

-,---

I 

1 of 11 

I 

< 

< 
< 
< 
< 
< 
< 
< 

< 

< 
< 
< 
< 
< 
< 
< 

< 

< 

3~~~ ::::p:gm;:-=-

4.01 

21.1 

.023 

1.7 
1.7 
1.7 
.52 
2 
.5 

4.8 

.5 

.5 
13 
.58 
.5 

2.3 
.5 
.5 
1.6 
.63 
.56 
_,_84 

8000 
28500 

800 
210 
280 

10000 
76000 
14000 

232000 

356 

N 
N 
N 
N 
N 
N 
N 

J 

I 

< 
< 

< 

< 
< 
< 

lii~7iim 

!!:] 
141 
2.54 
12.2 
4.01 
5860 
8.09 
38.8 
1.26 

F 
F 
F 
F 
F 
F 
F 
F 

65\ F 
30.5 F 
1540 F 

--~ F < 21.1 E. 

< 
< 

< 

< 
< 
< 

< 

I< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

:M~7~iit 
!D?4W~6S! 

Sf='.!; 
141 
2.54 
12.6 
4.01 
6050 
8.09 
38.8 
1.26 
650 
32.l 
1120 

fiilll~:l 
.:2:1,l 

_,_0_23 

1.7 
1.7 
1.7 
.52 
2 
.5 

4.8 

.5 

.5 
13 
.58 
.5 

2.3 
.s 
.5 
1.6 
1.2 
.5 
.84 

5000 
25200 
1200 
248 
13.6 

10000 
70000 
20000 
5-000 

183 
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:;::i.it~W:~ijii'.ll)ljtJ)jij~ 

;~~~~:;~,/~ 
METALS 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Copper 
Iron 
Lo,d 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 
PESTICIDES/PCBS 
Endo.sulfan Ii 
SEMIVOLATILE ORGANICS 
1,2-dichlorobenzcnc 
1,4-dichlorobenzcne 
2-methylnaphtha!cnc 
4-mcthy!phenol 
Diethyl Phtha!ate 
Naphthalene 
Bis(2-ethylhexyl) Phtha!atc 
VOLATJLE ORGANlCS 
• 1,2-rlichloroclhylenes (cis And Trans.) 
I , 1, 1-trlchlorocthanc 
Acetone 
Carbon Tetrachlorlde 
Chloroform 
Dich\oromcthane 
Ethylbcnzcnc 
Styrene 
Tctrachloroethcnc 
Toluene 
Trlchloroethylcne 
Xylcncs 
WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite, Nitrate-non Specific 
Nitrogen By Kje!dahl Method 
Phosphate 
Sulfate 
Total Dissolved Solids 
Total Hardness 
Total Suspended Solids 
OTHER 
Total Petroleum H.rdrocarbons 
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TABLt: 7-15 
RI GROUNDWATER OFF-SITE ANALYTICAL RESULTS 

AOC57 

:;;;~ 
::::::::=,=:=n,Mti 

68701 < 
10.5 < 
39.6 

!~1~S:i~~fl\l 

,.,~j:,·.,.,., 
141 

2.54 
24.8 

F 
F 
F 
F 

14700 F 
4.011< 

8.09 < 

"'°I < 
4.25 < 
3480 

291 < 

38.8 
1.26 
1520 
2.75 

F 
F 
F 
F 
F 

2370 F 
10800 !Lill~~@'fil!ilil£sl F 

2!_J_ < F 

REMEDIAL lNVESflGATION RErORT 
DEVENS, MASSACHUSETfS 

::::~~?~: 
=.-.:_:::::=r@l{:::::::: 

< 
< 

141 
2.54 
21 

< 4.01 

< 

< 

< 
< 
< 
< 

< 
~ 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

3.25 
1050 
1.52 

.023 

1.7 
1.7 
1.7 
.52 
2.3 
.5 

4.8 

.5 

.5 
13 
.58 
.5 
2.3 
.S 
.s 
1.6 
.5 
.s 

.S_i 

20000 
55000 
2300 
183 
13.3 

ISOOO 
153000 
42000 
4000 

169 

2or11 

iiiiiiii~l{;~ 
=:=:=::::::•::ew1;=:=:: 

< 141 F 
< 2.54 F 

10.4 F 
< 4.01 F 

13100 F 
< 8.09 F 
< 38.8 F 
< 1.26 F 

765 F 
< 2.15 F 

1560 F 
~11J1!m,~F 

-" 21.1 F 

I 
N 
N 
N 
N 
N 
N 
N 

_[ 

< 
< 

< 

< 
< 
< 

::5~~r~~: 
141 
2.54 
10.3 
4.01 
12900 
8.09 
38.8 
1.26 
747 

< 2.75 
1110 

\wf3lP7f:g"£00w§~ 
< 21.1 

_j_ < 

< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

I< 

.023 

1.7 
1.7 
1.7 
.52 
3.2 
.s 

4~8 

.5 

.5 
13 
.58 
.5 

2.3 
.s 
.s 
1.6 
1.6 
.5 

.84 

140000 
17600 
660 
238 
15.8 

14000 
96000 
37200 
'!000 

187 

_j_ 

_[ 

~ii 
< 141 F 

2.11 F 
~1)t'D§i4sll}JlM F 

< 4.01 F 

< 

< 

< 

7770 
8.Q9 
1380 
1.26 

F 
F 
F 
F 

774 F 
~~-4)]JiJt:1'7Jtj F 

1240 F 
6400 F 
21.1 F 
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Aluminum 
Arsenic 
Bnrium 
Cadmium 
Calcium 
Copper 
Iron 

"'' Mag11CSium 
Manganese 
Potassium 
Sodium 
Zinc 

~~r::: 
,l;~;~;[~l;l;~~~r@?t.ili~ ········~ 

PESTlCIDES/PCB~ 
Endosulfan Ii 
SEl'!_t_lVOLATILE ORGANI!;_S 
1,2-dithlorobcnzcnc 
1,4-dichlorobcnzcnc 
2-methylnaphthalcnc 
4-mcthy!phcnol 
Diethyl Phtha!ate 
Naphthalene 
Bis(2-cthylhe,tyl) Phtlmlate 
VOLATILE ORGANICS 
• 1,2-dich!orocthylencs (cis And Trans) 
I , I, I-trichloroethane 
Acetone 
Carbon Tetrachloride 
Chloroform 
Diehloromcthane 
Ethylbcnzcne 
Styrene 
Tctrachloroelhenc 
Toluene 
Trich!orocthylcnc 
Xylcncs 
WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite, Nitrate-non S~ific 
Nitrogen By Kjddahl Method 
Phosphate 
Sulfate 
Total Dissolved Solids 
Total Hardacss 
I11.tal Suspended Solids 
OTHER 
Total Petroleum Hydrocarbons 
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< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 

< 

< 

< 

< 

< 

< 

< 

.023 I 

1.7 
1.7 
1.7 
.52 
2 
.5 

4.8 

3.6 
.5 
13 
.58 
.5 

2.3 
.5 
.5 
1.7 
.5 
I 

.84 

32000 
8340 
32.3 
514 
26.6 

16000 
69000 
12000 
15000 

181 ~ 

TABLr.:7-15 
RI GROUNDWATER OFF-SITE ANALYTICAL RESULTS 

AOCS7 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

:':]:::::::::¾JM~Eo:m.:::::::::::::::: :j::::::: :3'Ma§5.:.I.All: f::::,:,:316i-.-lJS.:li4ll:,;,:•:•:•: ❖:•:~; :•C•!•:fSit~~ 

:~~i;~:; 
141 F < 141 < 141 F < 141 < 141 F 
3,94 F 4.9 < 2.54 F < 2.54 < 2.54 F 
27.7 F 27.6 10.7 F 9.81 I0.6 F 
4.01 F < 4.01 < 4.01 F < 4.01 < 4.01 F 
7680 F 7720 %60 F 9770 12600 F 
8.09 F < 8.09 < 8.09 F < 8.09 < 8.09 F 
3530 F 3610 < 38.8 F 87.4 < 38.8 F 
1.26 F < 1.26 < 1.26 F 1.84 < 1.26 F 
904 F 866 '" F ,., 1370 F 
533 F 552 '" F •• -

F 
1360 F 1030 U&jH4M: F 
5820 F 5850 F 
21.1 F < 21.1 < ll.J F < 11.1 < 11.1 F 

I< .023 I < .023 

< 1.7 < 1.7 
< 1.7 < 1.7 
< 1.7 < 1.7 
< .52 < .52 
< 2 < 2 
< .5 < .5 
< 4.8 5 

1.8 < .5 
< .5 < .5 
< 13 < I) 

< .58 < .58 
< .5 < .5 
< 2.3 < 2.3 
< .5 < .5 
< .5 < .5 

16 < 1.6 
.6 < .5 
1.9 < .5 

< .84 < .84 

14000 18000 
6040 44000 
148 1800 
333 < 183 
13.8 < 13.3 

16000 25000 
72000 112000 
18400 < 1000 
6000 20000 

I< 187 I < 170 
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~-~~:.~~;~¥,- 'Z!~.f:.f,~ 
METALS 
Aluminum 
Arsenic 
Barium 
O!dmium 
O!lcium 
Copper 
lro, 
u.,d 
Magnesium 
Manganese 
Potl!Ssium 
Sodium 
Zinc 
PESTICIDES/PCB$ 
Endo~Jf1!'1_1i 
SEMIVOLATILE ORGANICS 
1,2-dichlorobenzcnc 
1,4-dichlorobcnzcnc 
2-methylnaphthalcne 
4-methylphcnol 
Diclhyl Phlhalate 
Naphthalene 
Bis~_y!.!,~;yl}J'hthalatc 
V_Q:c[.,ATILE ORGANIC~ 
•] ,2-dichloroethylcnes (cis And Trans) 
I, 1, 1-trich!oroclhanc 
A'.cctone 
Carbon Tetrachloride 
01lorofonn 
Dich!orometb:me 
Ethylbenzenc 
Sty.enc 
Tctraehloroethcm: 
Toluene 
Triehlorocthy!enc 
Xyknes 
WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite, Nitrate-non Specific 
Nitrogen By Kjcldal1\ Method 
Phosphate 
Sulfate 
Total Dissolved Solids 
Total Hardness 
Total Suspended _$()]ids 
OTHER 
Total Petroleum H~rocarbons I 

g:\projects\usaec\projecls\57rilab1es\misc\Dncgwa1 .xis 

"'°I< !0.5 < 
39.6 
4.01 < 

14700 

8.091 < 
9]00 < 
4.25 < 
3480 
291 

2370 
10800 

21.11 < 

< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

< 

< 

,.,,;jti,m; 
:DY:4\\!~459: 
:;:Oiil~i,'tj:;: 
'''·':BY·'·' 
-:-:-P-Wf.i-:-:-

141 
2.54 
10.4 
4.0] 

12700 
8.09 
38.8 
1.26 
1390 

21.1 

.023 

1.7 
1.7 
1.7 
.52 
2 ., 

400 

., 

.5 
13 

.58 
.5 

2.3 
.5 
.5 
1.6 

·' ·' .84 

5330 
63000 
1700 
183 
15 

21000 
174000 
41200 
4000 

191 

..1 

I 

< 
< 

< 

< 

< 
< 

< 

TAnLf1-1s 
RI GROUNDWATER OFF-SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

:::iill\l;-~S:QSX::;:; 

!i!;i~~:i:Ji 
141 
2.54 
16.4 
4.01 
5320 
8.09 

F 
F 
F 
F 
F 
F 

47.4 F 
1.26 F 
500 F 
9.3 F 

1330 F 
Wffi1300~ F 

21.1 F 

:;:;::1~1:i!: 
< 141 
< 2,54 

16 
< 4.01 

5290 
< 8.09 
< 38.8 
< 1.26 

522 
JO 

1560 

~12ill'i1019il\~'Zl 
< 

I< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

I< 

4 of 11 

21.1 

~ 

TT 
1.7 
1.7 
.52 
2 ., 

7.7 

-:, ., 
13 

·" ., 
2.3 ., ., 
1.6 
.5 
.5 

.84 

12000 
12100 
950 
183 
17.7 

1!000 
42000 
16000 
14000 

176 _l 

< 
< 

< 

< 
< 
< 

< 

r~i, 
141 F 
2.54 F 
13.9 F 
4.01 F 
5320 F 
8.09 F 
38.8 F 
1.26 F 
507 F 
5.95 F 
1660 F 

£{1k}ffifil00y'L~ F 
21.1..._ F 

< 
< 

< 

< 
< 
< 
< 

< 

..1 < 

< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 

< 

I< 

::::J~' 
_:_::.=.=wu:.=.,_,_ 

141 
2.S4 
13 

4.01 
SOJO 
8.09 
38.8 
1.26 
500 
5.79 
1560 
9000 
21.1 

.023 

1.7 
1.7 
1.7 
.52 
2.7 
.5 

4~8 

.5 ., 
13 

·" ., 
2.3 ., 
.5 
1.6 
1.2 
.5 

.8_4 

224000 
13200 
870 
183 
13.3 

10000 
62000 
17600 
4000 

179 

< 
< 

< 

< 
< 
< 

< 

i 
141 
2.54 
21.6 
4.01 
8760 
8.09 

F 
F 
F 
F 
F 
F 

38.8 F 
1.26 F 

F 
F 
F 

7680 F 
2_1_.J F 
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TABLE7-15 
RI GROUNDWATER OFF-SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

~~[~~;ji~ ::::J:,~:~:J:~{ 
iMi<tfo&-X!i: 
:DV.4\v.~;t;; 

:;~:~~[F~;~ 
if~~:~i 
3~~:; 

::;.5-Jl>'f-'~ 
:::~P#?Mk~: 

:::~i]t!: i le~ l~i~! 
METALS 
-.-.- 70! 2480 I 167 F I 204 " < 

< 
141 
2.54 
23.1 
4.01 
4450 
8.09 

F 
F 
F 
F 
F 
F 

< 
< 

141 
2.54 
23 

< 
< 

141 
2.54 
9.06 
4.01 
2590 
8.09 
38.8 
1.26 
500 

F 
F 
F 
F 
F 
F 
F 
F 
F 

10.5 .51 6.93 I< 2.54 F I < 2.54 
39.1 .61 34.3 I 17.2 F I 18.6 
4.0 < < 4.01 < 

14m 
j < 4.01 I < 4.01 F I< 4.01 

·ool 9540 4660 F I 4790 
Copper I • 8.09 < 8.09 F I < 8.09 8.0! 

4410 
< < 8.09 < 

< 
< 
< 

Endosulfan Ii 
SEMIVOLATILE ORGANICS 
1,2-dichlorobenzene 
1,4-dichlorobenzene 
2-methylnaphthalcne 
4-methy!phcnol 
Diethyl Phthalate 
Naplnhalcnc 
8is(2•_~t~ylhexyl) Phthalatc 
VOLATILE ORGANICS 
•J,2-dichloroethylcncs (cis And Trans) 
1,1, I-trichloroethane 
Acetone 
Carbon Tetrachloride 
Chlorofonn 
Dichloromcthane 
Ethylbc:nicnc 
Styn:nc 
Tetrachlorocthcnc 
Toluene 
Trichlorocthylenc 
Xylcn~ 
WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite, Nitrate-non Spccilic 
Nitrogen By Kjcldahl Method 
Phosph:tle 
Sulfate 
Totn.1 Dissolved Solids 
Tot:il Hardness 
:f()\;11 Suspemlcd Solids 
QTHER 
Tot:il Petroleum H.tdrocai-bons _l 

g:\projects\usaec\projecls\57rilables\misc\Dncgwa1 .xis 

91 

4. 

" 2 
2, 

IOI 
2 

< 
< 
< 
< 
< 
< 

" ;: 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

.0271 

1.7 
1.7 
1.7 
.52 
2 
.5 
4.B 

.5 

.5 
13 
.58 
.5 

2.3 
.5 
.5 
1.6 
.5 

.5 
.84 

IOIOOO 
7570 
1600 
183 
13.3 

1900II 
42000 
2000 
19000 

172 

c::. _l 

_l 

< 1.26 F < 1.26 F ~~1§.Sjf~ 
< 3&,8 F < 38.8 F I < 38.8 

< 500 F< 500 F< 500 
173 F 177 18.2 F 19.2 I 20.9 F 
1350 F 1320 1050 F 917 775 F 
2160 F 2soo ~Y23ZM~ F Bz,~200,tP ~~«&.Yg F 

< 21.1 F < 21.1 < 21.1 F < 21.1 < 21.1 F 

7< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 

< 

I< 

s of 11 

e!!_~ 

1.7 
1.7 
1.7 
.52 
2 
.5 

4,8 

.5 

.5 
13 
.58 
.5 

2.3 
.5 
.5 
1.6 
.5 
.5 
.84 

5000 
2120 
2000 
183 
13.3 

IOOOII 
55000 
13200 
4_QO_() 

177 

_l 

I 

I< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

< 
< 
< 

_l < 

.Oll_ 

1.7 
1.7 
1.7 
.52 
2 
.5 

4.Ji 

.5 

.5 
13 
.58 
.5 

2.3 
.5 
.5 
4 
.5 
.5 
.84 

7000 
28500 
570 
183 
13.3 

10000 
74000 
16000 
5000 

167 

N 
N 
N 
N 
N 
N 
!< 

I 

I 
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....... ~;r=;l;s~~~1 iJ1~f.wir,ti :~~;~~ 
METALS 
Aluminum 
Ar:.enic 
Barium 
Cadmium 
Calcium 
Copper 
Ima 
l=d 
Magnesium 
Manganese 
Potassium 
Sndium 

~llf 
PESTICIDE~WC_!!S 
Endosuffan Ii 
SEMl~Q~lJLE ORGANICS 
1,2-dich!orobcnzene 
1,4-dichlorobcnzcne 
2-methylnap111halenc 
4-m::lhylphcnol 
Diethyl Phthalatc 
Naphthalene 
Bis{2-ethy!h~yl) .J:'~lhi!lnte 
VOLATILE ORGANICS 
•1.2-dichlorocthylcnes (cis And Trans) 
I, I, l•Uichlorocthane 
Acetone 
Carbon Tetrachloride 
Chlorofonn 
Dichloromcthanc 
Ethylbcnzenc 
Styrene 
Tctrnchloroethcne 
Toluene 
Trichlorocthy!ene 
Xylencs 
WET CHEMISTRY 
Alkalinity -
Chloride 
Nitrite, Nitrate-non Spccilie 
Nitrogen By Kjeldahl Method 
Phosphate 
Sulfate 
Total Dissolved Solids 
Total Hanlm:ss 
Total Suspended S.Qlids 
OTHER 
Total Petroleum Hydrocarbons I 
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68701 < 
10.S < 
39.6 
4.0H < 

14700 

8.09, < 9100 < 
4.25 < 
3480 < 
291 

2370 
10800 

21.11 < 

< 

< 
< 
< 
< 
< 
< 

::. 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 

< 

141 
2.54 
9.19 
4.01 
2660 
8.09 
38.8 
1.26 
soo 
21.4 
809 

10500 
21.1 

.023 

1.7 
1.7 
1.7 

·" 2 

·' _1.8 

.s 

.5 
13 

.58 ., 
2.3 
.s ., 

3.9 
.58 
.s 

_,_84 

6000 
11000 
1400 
183 
13.3 

!0000 
51000 
10800 
8000 

195 I 

< 
< 

< 

< 
< 
< 

< 

TABLE7•15 
RI GROUNDWATER OFF·SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

m~w~:tt11~~ 
;';~~~J:: 

141 
2.54 
16.8 
4.01 
8320 
8.09 
38.8 

F 
F 
F 
F 
F 
F 
F 

1.26 F 
843 F 

~~~IQ,;~~ F 
1450 F 
4440 F 
_21.1 F 

·;::::::~~:9.5:0:tW 
::::::;:1,-~~D.SM: 
:~:inn~rt.W:~~~~= •. ,.,.,.,.:1t1:oi/95"•· 

.--.. -)ii!i .. 
< 
< 

< 

< 

< 

< 

I< 

< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

I< 

6 of 11 

141 
2.54 
13,7 
4.01 
7040 
8.09 
146 
1.26 

3880 
_iJ,I_ 

.023 

1.7 
1.7 
I.7 

·" 2 ., 
4.8 

., ., 
19 
.58 ., 
2.3 
.s 
·' 1.6 ., ., 

.84 

1,000 
4060 
360 
181 
19 

1!000 
2'000 
2000 
4000 

180 

I 

_l 

< 
< 

< 

< 

< 

< 

~~9~ 
:::;:~;;(~;:·:·: 

141 
2.54 
16.8 
4.01 
7480 
8.09 
413 
1.26 
842 

F 
F 
F 
F 
F 
F 
F 
F 
F 

~~lg~ F 
1380 F 
4310 F 
_21.1 F 

;:::~~i 
;;Et~'.; 

< 141 
< 2.54 

15.2 
< 4.01 

6940 
< 8.09 

712 
< 1.26 

4010 
< 21.1 

< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

I< 

_,_023 

1.7 
1.7 
1.7 
.52 
2 

·' 4.8 

., ., 
13 
.58 

·' 2.3 ., ., 
1.6 ., ., 
.84 

14000 
5160 
290 
183 
13.3 

10000 
70000 
2000 
4000 

183 

_l 

I 

< 
< 

< 

< 
< 
< 

< 

rihf~1P~ 
-tlV.J~l.)3 
::urlJJN.5:: 
c~;w~·-· 

141 
2.54 
9.35 
4.01 

14100 
8.09 
38,8 
1.26 
JSOO 
30 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

2360 F 
BtMftWot!}U41\1 F 

21.1 F 

4/13/00 



%~f~#~U~l~:~m 

:=~?~fi: 
M_~~~ 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Copper 
lro, 
Load 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 
PESTICIDES/PCBS 
Endosu\f:m Ii 
SEMIVOLATILE ORGANICS 
1,2-dichlorobenzenc -
1,4-dichlorobenzenc 
2-melhy!naphthakne 
4-methy!phcnol 
Diethyl Phthalate 
Naphthalene 
B~(:!:t:\]lylhcxyl) Phthalatc 
VOLATILE ORGANIC_~ 
* 1,2-dichloroe1hyle11es (eis And Tram:} 
I , I , I-trichloroethane 
Acetone 
Carbon Tetrachloride 
Chloroform 
Dich\oromcth:mc 
Ethylbcnzene 
Styrene 
Tetrachlorocthcnc 
Toluene 
Trichlorocthyknc 
?(ylencs 
WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite, Nitrate-non Spcdfie 
Nitrogen By Kje!dahl Method 
Phosphate 
Sulfate 
Total Dissolved Solids 
Total Hardness 
Total Suspi:nded Solids 
OTHER-----

Total Pctrolcllm H~rocarbons 

g:\projecls\usaec\projects\57ritables\mlsc\Dncgwa1 .xis 

: 

I 

:;:::;:;:;:;:;~:;~ 
ki:::~:~ 
"--'-'-'- .:.:.::1,,,11; 

6870 

10.51 < 
39.6 
4.01 < 

14700 
8.09 
9100 
4.25 
3480 

291 
2370 

10800 

2111: 

< 
< 
< 
< 
< 
< 

-
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 

I:: 
1770 
2.54 
11.4 

81.3 
1930 

TABLE7-l5 
RI GROUNDWATER OFF-SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

::::::::r~~::: 
·.•.•·•.•.·:;µ~--:.·.:.· 

< 141 
< 2.54 

7.56 
< 4.01 

12700 
< 8.09 
< 38.8 
< 1.26 

1340 
9.97 
1260 

:i:i:~: ~= ~j:zj~&~iJj: 

::====::=P.;w~t~ 

:'.=~t.'.::: 
< 141 
< 2.54 

7.31 
< 4.01 

13600 
< 8.09 
< 38.8 
< 1.26 

1460 
10.9 
1410 

~00001¾2~] [~~ 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

B<B&&-3l!J®]h¾\J&1 
21_,_1 

~023 

1.7 
1.7 
1.7 

·" 2 
.5 
6.9 

.5 

.5 
13 

·" .5 
2.3 
.5 
.5 
1.6 
.5 
1.5 

·" 
15000 
53000 
1600 
276 
28.5 

22000 
12-
52000 
19000 

178 

< 21.1 

7 of 11 

< 

I< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 

< 

I< 

21.1 

.023 

1.7 
1.7 
1.7 
.52 
2 
.5 

,!!'!. 

.5 

.5 
13 
.58 
.5 
2.3 
.5 
.5 
1.6 
.53 
1.8 

...:.!i.. 

6000 
46000 
1800 
183 
13.3 

21000 
16-
51200 = 
"i83" I 

~~m 

!i[i 
< OF 

DF 
DF 

< 4.01 OF 
10100 OF 

< 8.09 OF 
~6:@~'tllJ OF 

< 1.26 OF 
775 OF 

l~~DF 
1860 DF 

DF 
DF 

< 

< 

< 

_j_ < 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 

< 

< 

< 
< 

I< 

:~i7h~¾: 
:DV4W!'-45S: 

::!:::: 
D 
D 
D 
D 

8890 D 
8.09 D 
7400 D 
1.26 D 
7SB D 
277 D 
1830 D 
1650 D 

b:if&Z,foi?iffark&e'1'0m o 

.023 D 

J.7 D 
1.7 D 
1.7 D 
.52 D 
2 D 

2.6 D 
300 D 

.5 D 

.5 D 
13 D 

.58 D 
.5 D 

2.3 D 
1.9 D 
.5 D 
1.6 D 
1.8 D 
.5 D 
8.3 D 

38000 D 
2120 D 
270 D 
419 D 
13.3 D 

10000 D 
81000 D 
28400 D 
12000 D 

187 D 

4/13/00 



"::}ilff:~Q::S.a!J'!P.ll! :(.\{11$:! 
:f.11114: ~#Jjlj~:~~~)µ~l 

:=~7~1~!!5:~--:.-. 
:::MN:i7QJ;X;l; 

;=;~7~i~f ~?;~: :':~t'.~"f ;.~j !!!~~!~~~! 
,,,,,,:,!@'''" 

METALS 
Aluminum 
Ar,;enic:: 
Barium 
Cadmium 
Calcium 
Copper 
Im, 
Le.i 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 
PESTICIDES/PCBS 
Endosulfan Ii 
fil_;\\11VOLATILE ORGANICS 
1,2-dichlorobcm:cnc 
1,4-dichlorobcm:enc 
2-methylnaplithalenc 
4-methylphenol 
Diethyl Phthalatc 
Naphthalene 
B_~{i~1:1Jiylhexy!) Phthalatc 
VOLATILE ORGANICS 
*1,2-dichlorocthylenes (cis And Trans) 
l, I, I-trichloroethane 
Acetone 
Carbon Tetrachloride 
Chloroform 
Dich!oromethane 
Ethylbcnzcne 
Styn::ne 
Tctrachlorocthcne 
Toluene 
Trichlorocthylene 
Xylcn~ 
WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite, Nitrate-non Specific 
Nitrogen By Kjcldahl Method 
Phosphate 
Sulfate 
Tot:il Dissolved Solids 
Total Hardness 
Total Suspendcc[::)_olids 
OTHER 
Total Petroleum Hydrocarbons 

_l 

I 
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F 
10.5 F 

F 
F 

14700 f/l'&!i~~i7ll~ F 
F 

9100 F 
4.25 F 
3480 
291 

2370 
10800 

21.11 < 

F 
F 
F 
F 

21.1 F 

TABLE7-15 
RI GROUNDWATER OFF-SITE ANALYTICAL RESULTS 

AOCS7 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSAClWSETIS 

H~W~t";f W~ 

!!:°:[~fil~~::::: 
< 

25.1 
< 4.01 

~@1.i.9filli2iliiJ 
< 8.09 
JITr#{i~ 

< 1.26 

2130 
< _21.1 

..l< 

< 
< 
< 

< 

< 
< 
< 
< 
< 
< 

< 

< 

< 

,Q_i~ 

7 

4 
20 

!!! 
:, 
.5 
13 
.58 
.5 

2.3 
47 
.5 

3.7 
49 
.5 

200 

56000 
3510 
1100 
733 
240 

10000 
72000 
14000 

162000 

337 

X 

7 

I 

:~·:5~~: 
F 

< t;3@~:i.19'!:&!c= F 
36.4 F 

< 4.01 F 
9820 F 

< 8.09 F 
~'ffilim~ F 

< 1.26 F 
F 
F 
F 
F 
F 

8of11 

:·:-5;7M"9~ :::~i~: 
< 

< 4.01 
9740 

< 8.09 
ffl"¥illoof4t,1ffe~ 

< 1.26 

< 

< 
< 
< 
< 
< 

< 

< 
< 
< 
< 
< 
< 

< 
< 

< 

< 

< 

< 

1840 
i&ffil54nrZU\KlJf'lfJ 

.023 

1.7 
1.7 
1.7 
.52 
2 

2.8 
4.8 

.5 

.5 
13 
.58 
.5 

2.3 
1.9 
.5 
1.6 
1.9 
.5 

_!l:,_;! 

38200 
2120 
260 
495 
21.9 

10000 
78000 
26800 
12000 

197 

:~~~; 
85 

7940 
< 5 
~Iii1Jillll1 

< 1.26 

< 

..l< 

< 

< 

< 
< 
< 

< 

I< 

.023 

9.8 
5.6 
4.4 
1.5 
2 
20 
4.8 

.5 

.5 
13 

4.5 
10 
2.9 
46 
.5 

2.6 
19 

.59 
200 

158 
324 
16.2 

86000 
1660000000 

8000 

167000 

< 

< 

< 

< 

< 
< 

I< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

I< 

~~~r::, 
190 
2.54 
17.6 
3.01 
8150 

5 
191 
1.26 
1110 
19.6 
1550 
2290 
35.8 

.023 

1.7 
1.7 
1.7 
.52 
2 
.5 

4.8 

.5 

.5 
13 

·" .5 
2.3 
.5 
.5 
1.6 
.5 
.5 

.84 

183 
28.6 

40000 
33600000 

19000 

167 

4/13/00 



::;;:tt:f!Q:;~a)"i1P.li!~1:~ 

'.~~~~~!~~~~'. 
~Cj:itli 
~iit6/ 

METALS 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Copper 
lron 

"'' Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 
PESTICIDES/PCBS 
Endosulf:m Ii 
SEMIVOLATlLE ORGANICS 
1,2-dichlorobenzene 
1,4-diehlorobcnzcne 
2-methylnaphthalene 
4-methylphenol 
Diethyl Phthafote 
Nnphthalcne 
Bis(2-cthylhe1':yl) Phthalate 
VQkATILE ORGANIC~ 
• 1,2-dichloroethylcm:s (cis And Trans) 
I, 1, I-trichloroethane 
Acetone 
Carbon T ctrachloride 
Chloroform 
Dichlorometh:me 
Ethylbenzene 
Styrene 
Tctrachloroethene 
Toluene 
Trichloroethy!ene 
)Menes 
WET CHEMISTRY 
Alkalinity -
Chloride 
Nitrite, Nitrate-non Specific 
Nitrogen By Kjc!dahl Method 
Phosphate 
Sulfate 
Total Dissolved Solid$ 
Total Hardness 
To.l~!_!)iµ;pcriclcd S_o_]_i_ds_ 
OTHER 

I 

Total Petroleum Hydrocarbons _L 

:1l~~W2?.~~ 
_;:;_:.:.:.:.:.µgit' 

6870 
10.51 < 
39.6 
4.01 < 

14700 
8.09 < 
9100 
4.25 < 
3480 < 

291 
2370 < 

10800 < 
21.l 

< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

< 

g:\projecis\usaec\projects\57ritables\mlsc\Dncgwa 1.xts 

rr~g~~a~n 
:;:~Y~W~~: 

'.!!!!~J~;!~'. 
183 
2.54 
36.J 
3.01 
2020 

' 105 
1.26 
1000 
206 
1000 
2290 

.023 

1.7 
1.7 
1.7 
.52 
2 
.5 

.!! 
-:, 
.5 
13 

·" .5 
2.3 
.5 
.5 
1.6 
.5 
.5 

.84 

54 
183 
13.3 

26000 
10800000 

= 
167 

V 
V 
V 
V 
V 
V 
V 

TABLE7-15 
RI GROUNDWATER OFF-SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

::li?i'iI:Q~~ 

;~~:r}~i;;;; 
:::::'~:=::,::::: 

D 
D 
D 

< 3.01 D 
9730 D 

< 5 D 
&~{f[JI~ D 

< 1.26 D 
D 
D 
D 

4050 D 
< 35.8 Q 

• ···=2i&~1~t--
~rWo~J~ 

_.)(;;i2:·:·;. 
161 

II 
< 3.01 

9310 
< 

< 
1190 

D,,~990flhi?p] 
1680 
3990 

< }~-!! 

2 

< 

==~~~~9P:•i<(I 
::=~~1t?{J: 

:::~\,~~ 
2450 

9110 

< ' 
1540 

< 1.26 
IOBO 
126 
1730 
5050 

< 35.8 

Kl< .023 D < .023 I< ,Q.23 

K 3.4 D 
K < 1.7 D < 
K < 1.7 D < 
K < .52 D < 
K < 2 D < 
K 3.3 D 
K 6.7 D < 

.89 D 
< .5 D < 
< 13 D < 
< .58 D < 
< .5 D < 
< 2.3 D < 

4.6 D 
< .5 D < 

4.8 D 
.67 D 
I.I D 
6.5 D 

< 
390 D 
70.8 D 

93000 D 
1140000000 D 

25000 D 

I< 169 D < 

9or 11 

2.6 
1.7 
1.7 
.52 
2 

2.5 
4.8 

.74 
.5 
13 
.58 
.5 

2.3 
4.2 
.5 

4.7 
.86 
I.I 
6.8 

10 
448 
65.6 

86000 
1610000000 

26000 

167 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

_l< 

1.7 
1.7 
1.7 

0,52 
0.2 
0.5 
4.8 

.5 

.5 
13 
.58 
.5 

2.3 
.5 
.5 
1.6 
I.I 

·' _,_84 

17.1 
183 
55.2 

58000 
35200000 

]Q.J.900 

167 

~5~~ 
65.2 
8.96 
12.1 

< 3.01 
!?il/fFi6909}i;¼?;} 

< 5 
1910 

< 1.26 
< 1000 

< 

< 

< 
< 
< 

< 
< 
< 

< 
< 
< 
< 
< 
< 

< 

< 
< 

< 
< 

< 

f£'w;A\,f/,~46~ 
1650 
2850 
3S.8 

Jg! 

1.7 
1.7 
1.7 
5 
2 
.5 

4.8 

-:, 
.5 
13 

.58 
.5 

2.3 
2.8 
8 

1.6 
2.9 ., 
.84 

132 
183 
13.3 

67000 
104000000 

= 
167 

I 

I 

< 
< 

< 

< 
< 
< 

< 

nmfflf~ 

i:!~fs 
141 F 
2.54 F 
12.3 F 
4.0[ F 
6780 F 
8.09 F 
38.8 F 
1.26 F 
584 F 
6.68 F 
lll0 F 

~£@]iftii) F 
21_.l __ F 

4/13/00 



~:[~~:~~!.:;: ~;~~~~~4 :j~ i!f~~ 
M_~Ai;.5 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Copper 
Iron 
Load 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 
PESTICIDES/PCBS 
Endosulfan Ii 
SEMIVOLATILE ORGANICS 
1,2-dichlorobenz.cne 
1,4-dichlorobenz.cnc 
2-methylnaphthalcnc 
4-methy!phcnol 
Diethyl Phtha!me 
Naphthalene 
Bis(2-cthylhexyl) Phthalate 
VOLAT[LE_QJ!G~ICS 
• 1,2-dichlorocthylcnes (cis And Trans) 
1, I , I-trichloroethane 
Acetone 
Cnrbon Tetrachloride 
Chloroform 
Dich\oromethane 
Ethylbcnz.cne 
Styrene 
Tctmehlorocthcnc 
Toluene 
Trichlorocthylenc 
Xylcnes 
WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite. Nitmtc-non Specific 
Nitrogen By Kjeldahl Method 
Phosphate 
Sulfate 
Total Dissolved Solids 
Total Hardness 
Total§11_spi:fldcd Solids 
OTHER 
Total Petroleum Hydrocarbons 

_l 

I 
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68701 < 10.5 < 
39.6 
4.01 < 

14700 
8.091 < 

141 
2.54 
12.3 
4.01 
6860 
8.09 

9100 93.S 
4.25 < 1.26 
3480 588 

291 7.54 
2370 1280 

10800 El£&i~.1._~~ 
21.1 < 21.1 

< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 

< 

< 

.023 

1.7 
1.7 
1.7 
.52 

' .5 
4,8 

,5 
.5 
13 
.58 
.5 

2.3 
.5 
.5 
1.6 
.5 
.5 

-~ 

10000 
35000 
1500 
183 
13.3 

10000 
93000 
20000 
4000 

183 

N 
N 
N 
N 
N 
N 
N 

< 
< 

< 

< 
< 
< 

< 

TABLE7-15 
RI GROUNDWATER OFF-SITE ANALYTICAL RESULTS 

AOC57 

RE!',fEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETIS 

~!!~ifil!! 
6Zti21% 

: :.::::=:: -~:~·=···=· :;ii:i:~~~~ 
141 F < 141 
2.54 F < 2.54 
34.6 F 33 
4.01 F < 4.01 
!0100 F 10200 
8.09 F < 8.09 
38,8 F < 38.8 
1.26 F < 1.26 
895 F 883 

F 7.82 
F 1700 
F iilli't§J!!Q.O.ltSS.kiA 
F < 21.l 

< .023 

< 1.7 
< 1.7 
< 1.7 
< .52 

3.4 
< .5 
< .i:! 

< .5 
< .5 
< 13 
< .58 
< .5 
< 2.3 
< .5 
< ,5 
< 1.6 
< .5 
< .5 
< ...E.... 

500-0 
93000 
1300 

< 183 
< 13.3 

11000 
195000 
30400 

< 4000 

< 
< 

< 

< 
< 

!~~ 
141 
2.54 
15.4 
4.01 

11700 
8.09 
38.8 

D 
DF 
D 
D 
D 
D 
D 

< 1.26 DF 
652 D 

< 2.75 D 
2210 D 

c.~,~'.0mci,3'i',!..ciOOA]'.¥'£l D 
< 21.1 D 

I _____ I< l81 _l 

10 or 11 

< 

< 

< 

!f~i 
168 

2.54 
15.9 
4.01 

11900 
8.09 
247 

< 1.26 
664 
6.88 
2110 

~wo'tfffli'?ifi! 
< 21.1 

_l< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 

_l< 

.023 

1.7 
1.7 
1.7 
.52 
2 
.5 

~-8 

.5 

.5 
13 
.58 
.5 
2.3 
.5 
.5 
1.6 
.5 
.5 

-~4 

13000 
66000 
1000 
181 
13.3 

15000 
169000 
36000 
400-0 

181 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
_D __ 

L::J 

°" D N 
D N 
D N 
D N 
D N 
£_J! 

-D--

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

!!. 

i5 
D 
D 
D 
D 
D 
D 
D 

!!. 

i5 I 

< 
< 

< 

< 
< 
< 

< 

< 

ii~¾trok°iri 
::::OYi*-t;-iS:: 

:::~:~:s:: 
141 F 

2.54 F 
15.6 F 
4.01 F 

11900 F 
8.09 F 
38.8 F 
1.26 F 
652 F 
2.75 F 
2090 F 

~OOE,::'WJ F 
21.1 F 
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TABLE7-15 
RI GROUNDWATER OFF-SITE A.t"IALYTICAL RESULTS 

AOCS7 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSEITS 

~~,~;~~i[ •'•~;~~~ ·······•,~~i~'.1.1.1.1.1.11111 .. ·•,•··'·~·~z:1·•'•1•,·,··•'··•·. •·•,.·1·.~~t.1•·•··'··,,•.•·•·, ···••'••~:.~2~·, .. , ....... ,., .. 
METALS 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Copper 
Iro, 

L<ad 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 
PESTICIDES/PCBS 
Endosulfnn Ii 
SEMlVOLATILE ORGANICS 
l ,2-dichlorobcnzene--···············-

l ,4•dich1orobcnzene 
2-mcthylnaphtlmlene 
4-methylphenol 
Diethyl Phthalate 
Naphthalene 
Bis(2-et__hylh~JCYI) _Phtha!ate_ 
VOLATILE ORGANICS 
"'1,2-diehloroethylenes (cis And Trans) 
I, I, I-trichloroethane 
Acetone 
Carbon Tetrachloride 
Chlorofonn 
Dich!oromcthane 
Ethylbcnzenc 
Styrene 
Tetrachloroethene 
Toluene 
Triehloroethylcne 
Xylenes 
WET CHEMISTRY 
Alkalinity -
Chloride 
Nitrite, Nitrate-non Specific 
Nitrogen By Kjeldahl MetllOd 
Phosphate 
Sulfate 
Total Dissolved Solids 
Tota! Hardness 
Total Suspe11dcd Solids 
OTHER ---

Total Petroleum Hydrocarbons 

g:\projecls\usaec\projects\57ritables\misc\Dncgwa 1.xts 

I 

I 

6870 < 141 
I0,5 < 2.54 
39.6 15.4 
4.01 < 4.01 

1•1700 11800 
8.09 < 8.09 
9100 135 
4.25 < 1.26 
3480 668 

291 2.99 
2370 

10800 

< 
< 

< 

< 
< 
< 

< 

141 
2.54 
16.4 
4.01 
9580 
8.09 
38.8 
1.26 
591 
2,75 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

21.1 < < F 

1.:0 

;: 
< 
< 
< 

< 
.:0 
;: 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

< 

< 

< 

Notes: 

_._cg~ 

1.7 
1.7 
1.7 
.52 
2.4 
.5 

4.8 

.5 

.5 
13 

.58 

.53 
2.3 

·' ., 
1.6 
.5 
.5 
.84 

12000 
66<100 
1300 
183 
18.2 

ISOOO 
172000 
34000 
4000 

181 

_l 

N 
N 
N 
N 
N 
N 
N 

I 

<=Concentration was- less than the certified reporting limit 
D"" Duplicate Sample 

< 141 
< 2.54 

15.9 
< 4.01 

9480 
< 8.09 
< 38.8 
< 1.26 

541 
< 2.75 

< 

< 

< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 

< 

.023 

1.7 
1.7 
1.7 
.52 
2 
.5 

4.8 

., ., 
13 
.58 
.5 

2.3 ., ., 
1.6 
.89 ., 
.84 

320000 
71000 
1900 
343 
13.3 

13000 
174000 
27200 
9000 

189 

T = Non-target compound analyzed for and not detected (non-GC/MS method) 
I= Interferences- in the sample caused the quantitation and/or identilication to be suspect 
M = High duplicate spike not within control limits 
J = Value ls estimated 
F = Filtered Sample 
X =Analyte concentration above reporting limit 

11 of 11 

< 
41.4 
2.54 
28.3 

< 3.01 

~'lf~QOl&½lfrU 
5.14 

< 36.8 
< 1.26 
< l000 
< 

I< .023 

< 1.7 
< 1.7 
< 1.7 
< ·" < 2 
< .5 

11. 

< ,-
< ., 
< 13 
< ·" < ., 
< 2.3 
< .5 
< .5 
< 1.6 
< .5 
< ., 
< .84 

< 183 
< 13.3 

216000 
48800000 

< 4000 

_l < 167000 

4/13/00 



( 
TABLE 7-16 

1998 GROUNDWATER FIELD AND OFF-SITE ANALYTICAL RESULTS 
AOC 57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Area 2 I Area 3 

) 

.. .. .... .. .... . .. .. ..... . .. . ::~7-P-i$~:02)( ::st-i>~:$8::o~: ::~1.r,;;ss;1~K ::$1~~-g~:11)( ::~:1,.;::~~;f1~: :~~f:11,:c: :_~tj:j;g~::$: ::~tj:j;gs::$: :stj:j;gs:ooc: :~t~,gs'.l't4.i( 

Pir~~t¢r\\::::)))t:}:))/)/l%i;t: /;i¼i.!~% ];t;f\ lit;~:: l~!;%a)% {~~~::r ] ~1ii1JlN ·tiW:: ::iW:: :ri~::t ::~i~r 
\f:ql;i!i.1~:0.t!l~i:i!~S!-~GirJI~:::::::::::.:::::::: ::::• 
!•1,2-dichloroethylenes (cis And Trans) 
Chlorobenzene 
'Ethylbenzene 
,Toluene 
Methylcyclohexane 
Tetrachloroethene 
Trichloroethylene 
Xylenes 
i>:~ili!i/ol:a_tjl¢:O(g;iri!i;~py:~q/.~~::::::: 
1,2-dichlorobenzene 
1,4-dichlorobenzene 
2-methylnaphthalene 
bis(2-ethylhexyl) Phthalate 
Naphthalene ____ _ 

µg/L 
µg/L 
µg/L 
µg/L 
µg/L 
µg/L 
µg/L 
µgill 

µg/L 
µg/L 
µg/L 
µg/L 
µg/L 

13 
LT0.5 
LT0.5 

0.54 

LT 1.6 
0.71 

LT0.84 

LT 1.7 
LT 1.7 
LT 1.7 

6.4 
LT 0.5 

LT 0.5 
LT 0.5 

20 
LT0.5 

5.4 
3.7 
5.9 

6.4 
2.7 

LT 1.7 
LT4.8 

6.2 

LT 0.5 d 
LT 0.5 d 

20 d 
LT 0.5 d 

5.5 d 
3.8 d 
5.8 d 

3.9 d 
LT 1.7 d 
LT 1.7 d 
LT 4.8 d 

3.3 d 

·. · .·.·.·. · . · .· .·.· . . •. •.• . •. · :·i·i-:-:--;·:·.··;·;-;·:·~-~.~ .~ .~.~. 

LT0.5 
LT0.5 

3.2 
LT 0.5 

LT 1.6 
LT0.5 

5 s 
.•.•.•.• ·.·.· .·.·. ·.·.·.-.·. ·.· 

4.9 
LT 1.7 

2 
52 

8 s 

LT 0.5 
0.88 

LT 0.5 
LT 0.5 

LT 1.6 
LT0.5 

LT 0.84 

LT 1.7 
LT 1.7 
LT 1.7 

5.8 
LT 0.5 . .. .. . .. . 

Metals:-<:-:•<::::: -. - . •.•.•.• .•.•.•.•. •. •. •. . ... .. . ·.·.·.·.·.· . . . . . .. . . . . . .. . . . .. . . . . ... . . ~~~~~ 

µg/L ·..-;- _;;-t~,,, 54.1 :t .,. :.-'.I3! -"-'" '_t;:;~~~4 ..,'z__ 133f --- _81 6....<:!_ _: ~~ ~,..13_8~ d_f - 13.4 7.68 12.71 
µg/L 16.4 161 18 9.21 41.8 d 8.8 df 10.2 8.4 6.4f 
µg/1.. LT 5 LT 51 LT 5 LT 51 8.54 d LT 5 df LT 5 LT5 LT 51 
µg/L _, -~>t:16:.0 ;,r:·•~:-~.40f LT 1.00 LT 1.001 - j';~S~~0Q7: LT 1.00f 1.85 3.76 LT 1.00f 

Arsenic 
Barium 
Copper 
Lead 
Manganese µg/L 439 RJ 434 RJI 2640 RJ 2660 RJI 2460 d RJ 2380 d RJf 690 RJ 

20.91 
7.21 

LT 51 
LT 1.00f 

754 RJI 1480 RJ 1420 RJI 
Total Suspended Solids 
Vi>i:i :ifariJi.:e:s (~ilifJ 

n-C5 to n-C8 Aliphatic 
n-C9 to n-C 12 Aliphatic 
n-C9 to n-C 10 Aromatic 

µg/L 110000 2120000 46700 d 312000 

µg/L <20 91 88 <20 
µg/L <20 75j <20j <20 
.!!_g/L <20 93j 250j 310 

..... . 

633000 

<20 
<20 
<20 

J;P.fl. :~rig~~ fiig/1;,}::: ::::::::::::::::::: . .. .... .. ... ... ·.·.·.·.· ... . .. . .. -. 

n-C9 ton-C18 Aliphatic - -- µg/L <500j 
n-C 19 to n-C36 Aliphatic µg/L <500 
n-C 11 to n-C22 Aromatic µg/L <200 

on::sIi:e::ti:>i:-qm91Lf<:::::::::::: :: ::::;::: ::::::~t :::::-:::::::::::<SO :::.:::::::::.-•• •• 
Notes: 
Flag codes are in small case letters following result 
d = duplicate sample result 
f = filtered result 
Data qualifiers are in capital letters following result 
R = Rejected data, J = low blank spike recovery in this lot was low 
j = estimated 
! , ! = exceeds established Devens background concentrations 

g:\projects\usaec\projects\57ritab\hhrisk\tab7- l 6.xls 

<500j 
<500 
<200j 

:::::::::::::~or::::::::: 

t of I 

. .... . . .. .. .. ... . 

<500j 
<500 

<500j 
<500 

<200H I <200 
•• ••• •• •• 1: :;: : :: :: :< :: : ::~5c)I:: :: : :: <<: :: : <:: ::: > r: << :: < <: >c;5Qt: <: •. ---. -. -. -. 

<500j 
<500 
<200 
:::.<;t;of::::::: 
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Aluminum 18000 
Arsenic 19 
Barium 54 
Beryllium 0.81 < 
Cadmium 1.28 < 
Calcium 810 
Chromium 33 
Cobalt 4.7 
Copper 13.5 
Iron 18000 
Lead 48 
Magnesium 5500 
Manganese 380 
Mercury 14.6 
Nickel 2400 
Potassium -
Selcniwn 0.086 
Sodium 131 
Vanadium 32.3 
Zinc 43.9 
PESTICIDES/PCBS 
4,4'-ddd 
4,4'-dde 
4,4'-ddt 
Dicldrin < 
Pcb 1260 < 
SEMIVOLATILE ORGANICS 
Benzo[kJfluoranthene 
Chrysenc < 
Fluoranll1ene 

Tphgas I I 
VOLATILE ORGANICS 
Acetone 
Chlorobcnzene < 
Dichloromethane < 
Tctrachloroell1cne < 
Toluene < 
Trichlorofluoromethanc < 
OTHER 
Total Organic Carbon 
Total Petroleum Hydrocarbons 

g:\projccts\usaec\projects\57ritables\misc\Dncsea I .xis 

14700 D 

TABLE 7-17 
RI SEDIMENT OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

11300 3910 

ell ..• m - ~~ll,iiill 0. \ .... ,: 
' 25 

.5 D < .5 < .5 
D < .7 < .7 . :"''•r, ~ . ' .• - 13.1 H••t, l ,, 

3.9 
13.5 5.39 - 8880 . 23 
3500 1170 - 262 

.273 D < .05 < ,05 
46.8 D 18.7 6.35 
!OOJ D 690 253 

• 11fr Sflililiiii4Wii":!'!::li .II 
~i9 < 100 t:,;!~--~,fo@§!it~~ 
f; ,~1-,\'1 D 21.7 < 3.39 
l~- ,: . D i:~fi'i~i 46.6 

.78 CD ,34 C .058 C 

.26 CD .0974 C .0139 C 
.125 CD < .00707 < .00707 

.00629 D < .00629 < .00629 
.0804 D < .0804 < .0804 

3 D < .7 < .3 
.6 D < I < ,6 
7 D 5 2 
3 D 2 .7 
6 D 5 I 

75.5 D 
I~ 

8 
I< 

17.8 
81.5 D 8 8 

2 D < .017 .086 
,004 D < .00086 .0016 
.06 D < .012 < .012 

.004 D < .00081 .0046 

.004 D < .00078 .0028 
.03 D < .0059 .015 

293000 D 283000 

J< 76900 
212 D 186 27.6 

I of3 

17.5 
I 

I0.2 
< 5.18 14.8 
< 
< .7 < .7 

~ ~¥"'\1 
< ◄.05 71.6 
< 1.42 < 1.42 

14.6 
5280 4030 
410 13.7 
1380 1060 
53.3 86.4 

< .05 < .05 
< 1.71 5.85 
< 100 2'4 - ~M tsir§':~ < 

710 
< 3.39 < 3.39 
aal2!1 < 8.03 

< .00826 < .00826 
< .00765 < .00765 
< .00707 M < .00707 M 
< .00629 < .00629 
< .0804 < .0804 

< .066 < .066 
< .12 < .12 

1.2 < .068 
.53 < .033 
.98 .II 

I< 
169 

I~ 
8 

8 8 

.31 < .017 
< .00086 < .00086 

.15 < .012 
< .00081 < .00081 

.02 < .00078 
< .0059 < .0059 

I 602000 I 109000 
1860 355 

4113/00 



Arsenic 19 --... ,.,.. ,, l: ' 
Barium 54 0 
BerylliWll 0,81 < ., 
Cadmiwn 1.28 

, .. 
' Calcium 810 

Chromium 33 
Cobalt 4.7 

,1, 
Copper 13.5 
Iron 18000 
Lead 48 
Magnesium 5500 Je10 
Manganese 380 123 
Mercury 14.6 < .05 
Nickel 2400 25.7 
Potassium - 12◄0 

Selenium 
Sodium 
Vanadium 28.,t. 
Zinc 43.9 lni'.t'i'~ll!lll!'I 
PESTICIDES/PCBS 
4,4'-ddd .0258 C 
4,4'-dde < .00765 
4,4'-ddt .0363 C 
Dicldrin ,0183 C 
Pcb 1260 .301 C 
SEMIVOLATILE ORGANICS 
Benzofk]fluoranthene < 1 
Cluysene < 2 
FluoranU1cne < 1 
Phenanthrene < .7 
p '" < .7 
TPHBYGC 

I I< 
52.5 

p g 8 

Acetone .071 
Chlorobenzcnc < .00086 
Dichloromelliane < .012 
Tetracl1\oroethene < .00081 
Toluene .0065 
Tricl1lorofluorometl1a11c .02 
OTHER 
Total Organic Carbon I I 84900 
Total Petroleum Hydrocarbons 3170 
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TABLE7-17 
RI SEDIMENT OFF-SITE ANALYTICAL RESULTS 

AOC57 

< 
< 

< 

< 

< 
< 
< 
< 
< 

< 
< 
< 
< 
< 

1: 
< 
< 
< 

< 

I 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

12.1 80 
30.6 124 

.5 < .5 

.7 < .7 

WR 10800 
48.9 

3.11 20.9 
8.31 42.3 
5440 -·•,. 
27 -•-~,. 

1170 4410 
247 
.05 .36 
l0.3 42.2 
351 1190 
.776 - 3.39 
19.6 

.00826 .44 

.00765 .162 

.00707 .0759 

.00629 < .00629 
.0804 < .0804 

.3 < .7 

.6 < 1 

.3 5 

.2 < .3 

.2 5 

8 
I< 

62.l 
8 8 

.041 .2 
.00086 < .00086 

.012 < .012 
.00081 < .00081 
.0019 .0098 
.0059 < .0059 

60900 I 304000 
153 1070 

2of3 

C 
C 
C 

6.2 
< 5.18 
< .5 
< 

< 1.42 
2.17 
3180 

18 
778 
38.9 

< .05 
3.72 
173 --434 

< 3.39 
20.5 

.089 C .21 C 
.0222 C .086 C 

< .00707 < .00707 
< .00629 < .00629 
< .0804 < .0804 

< .3 3 
< .6 < .6 
< .3 6 
< .2 3 

.4 6 

1: 8 

I 
114 

8 150 

< .017 < .017 
< .00086 < .00086 
< .012 < .012 
< .00081 < .00081 
< .00078 < .00078 

.011 .076 

I< 9820 l 187000 
27.5 27.5 
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Arsenic 19 
Barium 54 
Beryllium 0.81 < 
Cadmiwn 1.28 < 
Calcium 810 
Chromiwn 33 < 
Cobalt 4.7 < 
Copper 13.5 
Iron 18000 
Leod 48 
Magnesium 5500 
Manganese 380 
Mercury 14.6 < 
Nickel 2400 < 
Potassium - < 
Selenium 0.086 
Sodium 131 
Vanadium 32.3 < 
Zinc 43.9 
PESTICIDES/PCBS 
4,4'-ddd < 
4,4'-ddc < 
4,4'-ddt < 
Dicldrin < 
Pcb 1260 < 
SEMIVOLATILE ORGANICS 
Benzo{k]fluoranthene 
Chryscne 
Fluoranthene 
Phena11thrcne 
Pyrcne 

TP:l1gas I 
I< 

VOLATILE ORGANICS 
Acetone 
Chlorobenzene < 
Dichloromcthane < 
Tctracllloroetl1ene < 
Toluene < 
Trichlorofluoromcthane < 
OTHER 
Total Organic Carbon j 
Total Petroleum Hydrocarbons __ J 
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TABLE 7-17 
RI SEDIMENT OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

3470 

~"Ell! 
21.◄ 

.5 

.7 

m&l~ 
◄.05 

1.42 
5.25 
5890 -~- ---20.2 
1120 3610 31130 

~ 

--

··1 •. --.05 ·,1if :"I)"', '· < .05 
l.71 r,'~9& 1 •• llalEi~ 
100 9g9 1010 

;r~'.lf'w.Ji.71-~"';~ ■■., :&r,,:~ 11. . •• 
3.39 
39.2 ' ·,, 

.00826 .49 C .29 

.00765 .18 C .14 

.00707 .12 C .0667 

.00629 < .00629 < .00629 
.0804 < .0804 < .0804 

.35 2 < .3 

.46 < .6 < .6 

.83 4 3 

.38 2 I 

.74 4 3 

8 
I 

51.4 

I 
68 

46.6 71.4 107 

.12 .I X < .017 
.00086 < .00086 < .00086 

.012 < .012 < .012 
.00081 < .00081 < .00081 
.00078 < .00078 < .00078 
.0059 < .0059 < .0059 

92900 

J 
265000 

J< 
226000 

106 277 27.6 

Notes: 

< 

< 

C 
C 
C 

< 
< 

< 
< 
< 
< 

I< 

< 
< 
< 

< 

I 
C = Detection confinned 
D = Duplicate analysis 

~_j~ = Exceeds background concentrations 
X = Analyte exceeds upper reporting limit 

M = The high spike recovery is high 

3 of3 

15500 

~ 
22'10 

D!!li~ 
.05 

~ 
769 
.25 

~ 
29.5 

~ 

.22 C 
.I C 

.053 C 
.00629 
.0804 

.3 

.6 

.3 

.2 
2 

8 
117 

.I X 
.00086 

.012 
.00081 
.0066 
.0059 

462000 
273 

4/13/00 



TABLt:7-18 
1998 SEDIMENT FIELD AND OFF-SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

Area 2 Area 3 

::::::::::::::::::::: :/:::::::::::: ::::;:::::::::;::::::::::::::-:-:-:<<<<·>:<·: .......... . ~~~~T I[ 
,: ~~~;if::• > >••~~;~~~1 ••••••••• 4~;~•· ·~· 

:1'.Y.o-::sJiCO:fi<::: :':5til's.a::ozx: :::atb'aa:-03x::: :::stb;Qa::O~x::: :::$10sQa,.o.sx::: .:::s10.;Js:.O.Si<': 
::::oxsr.a:rau:::: ::::oxs:1.0200:: ::::rocs:1-0:ioo:::: ::::nxs10400:::: :::::ox-s1osoo::: ::::oxsrosoo::: 
:'.;'.)~i1~:8\? ::?'.:S#i/~(? ;'.:}Sjif~~(} ?/~i?it~t/ /;'.:~i~~!~f'.:'.; /\~~~~f? 

:::570(98-SQ?j('.:: :: :57i)C95,()Q)('.:: 
:,::oxsioioo:::: ::::oxsiriaoo:':' 
:::::::sii1roa::::::: :::::::s,121ma:::::: . . . . . . . . . . . . . . . . . . . . . . . . 

1
;~Ql~!iJifpj-g_.i_r\l~~::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::: 

LM19 Acetone µ9.{Q LT .017 LT .017 LT .017 .21 .057 .13 .17 .19 
LM19 Benzene l!_9{9.... LT .0015 LT .0015 LT .0015 LT .0015 LT .0015 .007 LT .0015 .037 
LM19 Chlorobenzene .J:!~9 LT .00086 LT .00086 LT .00086 LT .00086 .Q19 .013 LT .00086 .0031 
LM19 Toluene !:!.919 LT .00078 LT .00078 LT .00078 LT .00078 .0018 .0047 LT .00078 .0048! 
LM19 Tetrachloroelhene _J.!g_{g_ .078 .01 LT .00081 LT .00081 LT .00081 LT .00081 LT .00081 LT .00081 
LM19 Tr!chloroethviene _l!g/a LT .0028 .027 LT .0028 LT .0028 LT .0028 LT .0028 LT .0028 LT .0028 
LM19 Xylenes µgig LT .0015 LT .0015 LT .0015 LT .0015 LT .0015 LT .0015 LT .0015 .011 

:Si:frri1\l6i.itife:Oi'.ga:r1ios:::::::::::::'.:0'.'.'.'.::·: :::::::::::::::::::·::?::::::·:~'.:·::::0:::::::::~:-::::::::::::::::'.:::r:::::::::::-t::::::::::::::~::::::::::t:::::::::·:·:::::::::::::::1:::::::::::: ::::::::::::1:::::::::::: ::::::::::::1::::::::::::::::::::::::::~:::::::::::::::::::::::::r::::::::::::::::;::::::::1::::::::::::::::::::::::: 
1 LM18 1,2-0ichlorobenzene .J:!9{9 LT .11 LT .11 LT .11 LT .11 LT .11 .39 LT .11 LT .11 
I LM18 1,4--dichlorobenzene ...J!.9.i.!L LT .098 LT .098 LT .098 LT .098 1 .43 LT .098 LT .098 
1 LM18 Benzo{Qlfluoranthene _J!.9.{[_ LT .21 LT .21 LT .21 LT .21 .49 LT .21 LT .21 LT .21 

LM18 Benzo~fluoranthene _.J:!.Q{_Q_ .35 .65 LT .066 LT .066 .19 .2 .28 LT .066 
LM18 Chrvsene _l!glg .53 1.2 LT .12 LT .12 .34 LT .12 LT .12 LT .12 
LM18 Fluoranthene _J.!g{_g_ .86 2 .82 LT .068 .47 .47 .65 .17 
LM18 Naohthalene _J!9!.9. LT .037 LT .037 LT .037 LT .037 .13 .53 LT .037 LT .037i 
LM18 Phenanthrene _1!9lg .52 1.1 .48 LT .033 . H .27 .37 .OBS 
LM18 Pyrene µgig _-?9 1.7 .72 .2 .46 .4 .56 .16; 

PEiStlcli:foS7PCBS ·: ·: ·: :-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-J::::: :::::,-------:-:-_- _____ -:-: ::i::::-:-: ::::::,:::::::::i::::::::::::::::::::-:-:-1-:-:-:-:-:-:-:-:-: :-:-:-1-:-:-:-:-:-:-:-:-:-:-:-:-1:::::::::::::::::::::e:-:1:-:-:-:-:-:-:-:-:-:-:-:-:1:-:-:-:-:-:-:-:-:-:-:-:-: 
LH10 Die!drin _1!_9{!,L LT .00629 LT .00629 .046 c LT .00629 LT .00629 LT .00629 L f .00629 LT .00629' 
LH10 4,4'-000 _!:!.9{9_ LT .00826 .091 c .0418 C LT .00826 .048 c .15 .0586 c LT .00826 
LH16 Pcb 1260 f LT .0804 LT .0804 LT .0804 LT .0804 .84 c LT .0804 LT .0804 LT .0804: 

l:Oth'.e:(< : : :->:-:~ ::: :: -:-:-: • :-r-: • :-:-: • :-:• '.·: : -: • :- :-t • :-: :-:- :-:-:-:+:-: -: -: : -: : : -: -: : : -: :: +: -:: : :-:-: -i-:::::::0:07:::;:::::.: I 9060 !Total Organic Carbon . . . ,.J!.9.!a.. 121000 177000 149000 210000 41200 97600 97000 38400' 
9071 Total Petroleum l::!Yfl!!l~!!_rQ9ns ---~ __ µgt 103 452 -~ 246 3540 160 200 1091 

fMtilJ~-:-: • >: ·: • :->: ·: r-:-:-:-:-:-1:-:-:-:-:-:-:-:-:-: :-:-:,:-:-:-: :-:-:-:-:-:-:-:-:1:-:-:-:-:-:-:-:-:-:-:-:-:1:-:-:::::-:-:-:::::e:::::i:::::c::::::::-:-:-:-:-:1.-:-:-:-:-:-:-:-:-:-:-:-:v-:-:-:-:-:-:-:-:-:-:-:-1-:-:-:-:-:-:-:-:-:-:-:-:-
JS16 Barium ....l::!Qfg 30 LT5.18 LT5.18; ·,·59~8 37.7 25.2 26.4 16.1 
JS16 Conner -'!.9.!iL _-,',: .. ,:,.•14.3 8.69 LT.965 4.97 11.2 2.72 LT.965 LT.965 
JS16 Man~anese _1!9/g 269 40.1 48.6 ·:.,,:'. ·.:-."/1:: 459 140 156 29 155 
JS16 Lead ...J!.91! 43.91 :·:.< > /88.9 LT 10.5 LT 10.5 0>"' 'J/,:64;6 33.6 LT 10.5 LT 10.5 
JS16 Zinc .....l!_g/g LT8.03 LT8.03 LT8.03 LT8.03 ,"/,:.:.::·".:_·:·'.90:8 LT8.03 LTB.03 LT8.03 
J301 Arsenic _.1!9.{Q_ : ·._,./·'..220 12.1 10.4 6.76~~iJ<:"•i:\.. <<-''it,i37 15.8 3.19 
J301 Selenium µg/g _____ 2.98 ___ J,?4 3.44 1.82 0.716 1.8 1.27 LT0.250 

VPH:fiaitilei,'(µgigj::::::::::::::::::::::::::::::::::::::::::::::::::::::-:-:-:-:-:-:-:-:::::-:-:-:-:-:-:-:::::::::::::::::::::::::::::::::::::::::::::: 

,;p.,p~•r.s.~~ :(~il'S)::::::::::::::: 

i:bri~Site: :tP.i-1:: (tigitj;i:UyJ : ·: ·: 
Notes: 
j = estimated 
LT = less than 
C = analysis confirmed 

n-C5 to n-C8 Aliphatic µgig I <5.2 I <9.3 j I <7 .6 j 
n-C9 to n-C12 Aliphatic µgig <5.2 <9.3 <7 .6 
n-C9 to n-C10 Aromatic - µglQ <5.2 <9.3 <7.6 

n-C9 to n-C18 Aliphatic 
n-C19 to n-C36 Aii.e_hatic 
n-C11 to n-C22 Aromatic 

µgig 
- µgig 

µ°gig 
µgig 

<130j 
<130 
<130 
2500 

<200j 
<200 
<200 

<31000 

<140J 
<140 
<140 
<1800 

j I = exceeds established Devens background concentration 

<8.0 
<8.0 
<8.0 

<160 
<160 
<160 

<1500 

<2.7 
4_2 

<2.7 

<70j 
630 
280 
5500 

3_3 

5_5 
4_3 

<63j 
<63 
<63 

<380 

<2.2j 
<2.2j 
<2.21 

<69j 
<69 
<69 

5500 

<1.8 
<1.8 
<1.8 

<SOj 
<50 
<50 

<390 



19 
Barium 54 
Cadmium 1.28 < 
Calcium 810 
Chromium 33 < 
Copper 13.5 < 
Iron 18000 
Lead 48 < 
Magnesium 5500 
Manganese 380 
Mercury 14.6 < 
Potassiwn 
Sodium 131 
Vanadium 32.3 < 
Zinc 43.9 < 

SEMIVOLATILE ORGANICS 
Phe11antl1renc < 
Bis(2-cthyl11exyl) Pbtlialale < 

VOLATILE ORGANICS 
•t,2-dichloroethylencs (cis And Trans) < 
Dichlorometlmne < 
Tetrachloroethcnc < 
Toluene < 
Trichloroethylene < 

WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite, Nitrate-non Specific 
Nitrogen By Kjeldahl Method 
Phosphate 
Sulfate 
Total Dissolved Solids 

Total Hardness 
Total Suspended Solids 

----
OTHER 
:rota\ Petroleum Hydrocarbons I I< 

g:\projccts\usaec\projccts\57ritablcs\n1isc\Dncswa I .xis 

TABLE?-19 
RI SURFACE WATER OFF-SITE ANALYTICAL RESULTS 

AOCS? 

D 
4.69 D 
12.5 D 
4.01 D 

~~i5;1&ffi300PP~1 o 
6.02 D 
8.09 D 
687 D 
1.26 D 
3470 D 
119 D 
.243 D 
1870 D 

~"!&~8700:;J~o 
II D 

21.l D 

.5 D 
4.8 D 

.5 D 
2.3 D 
1.6 D 
.5 D 
.5 D 

35000 D 
44000 D 

129 D 
1430 D 
118 D 

13000 D 
153000 D 

95000 D 
I08000 D 

169 D 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

< 141 < 141 
5.12 < 2.54 
13.7 20,9 

< 4.01 < 4.01 

f~~~ 11800 
< 6.02 < 6.02 
ri•"'fi:81:f1':;'ifm < 8.09 

'12 549 
< 1.26 2.28 
M97/iqi3ji-ij 1050 

123 64.2 
< .243 < .243 

1410 2430 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

~~~?!~ i!L~~F 
< II < II F 
< 21.l < 21.l F 

< .5 
< 4.8 

< .5 
2.4 

< 1.6 
< .5 
< .5 

34000 
44000 

137 
229 
24.8 

13000 
159000 

132000 
I 47000 

I< 168 I 

I of3 

< 141 
8.85 
43.1 

< 4.01 F 
~~~F 

< 6.02 F 
< 8.09 F 
!!\Jr-~RO~)/lF 

< 1.26 F 
ll80 F 

~~~-F 
< .243 F 

1710 F 
~~F 

< II F 
~ F 

< .5 
< 2.3 
< 1.6 
< .5 
< .5 

13000 
100000 

< 10 
16000 
1000 

13000 
234000 

I 
104000 
504000 

I 924 

4/13/00 



Alwninum 18000 
Arsenic 19 
Barium 54 
Cadmium 1.28 < 
Calcium 810 
Chromium 33 < 
Copper 13.5 < 
Iron 18000 
Lead 48 < 
Magnesium 5500 
Manganese 380 
Mercury 14.6 < 
Potassium -
Sodium 131 
Vanadium 32.3 < 
Zinc 43.9 

SEMIVOLATILE ORGANICS 
Phenantltrene < 
Bis(2-cthylhex.yl) Phthalate < 

VOLATILE ORGANICS 
*1,2-dichloroelhylenes (cis And Trans) 
Dich\orometlmnc < 
Tetrac\1\oroetl1ene 

Toluene < 
Trichlorocthylene 

WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite, Nitrate-non Specific < 
Nitrogen By Kjeldahl Method 
Phosplmte 
Sulfate 
Total Dissolved Solids 

Total Hardness 
Total Suspended Solids 

OTHER 
Total Petroleum Hydrocarbons I I 

g:\projects\usaec\projccts\57ritables\misc\Dncswa I .xis 

TABLE7-19 
RI SURFACE WATER OFF-SITE ANALYTICAL RESULTS 

AOC57 

185 
9.17 

i:I 
4.01 

~~ffld!-~e 
6.02 
8.09 

~JiW. .. ~.i!Ej!l 
1.26 
1290 

&lfiffi•~~ 
.243 
1610 

~ 
11 

IIIM!:10-;:i! 

.5 
4.8 

26 
2.3 
1.8 
.5 

3.5 

33000 
25200 

10 
714 
70 

11000 
125000 

106000 
47000 

247 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

< 141 F < 141 
3.52 F 4.8 
12.6 F 14.4 

< 4.01 F < 4.01 
~~_g)m~JiF ~ 

< 6.02 F < 6.02 
< 8.09 F < 8.09 

194 F 592 
< 1.26 F < 1.26 
~F ~Uil.7&j 

156 F 177 
< .243 F < .243 

1490 F 1-490 
~t±~C~F 

< 11 F < 11 
< 21.1 F < 21.1 

I 1: .5 
4.8 

< .5 
2.7 

< 1.6 
< .5 
< .5 

36000 
44000 

142 
352 
24.8 

13000 
160000 

110000 
9000 

I I< 168 

2 of3 

244 < 141 F 
6.29 4.37 F 
16.7 11.9 F 

< 4.01 < 4.01 F 
li\JJIEZ!>:9~ ~1',"iii'o~F 

< 6.02 < 6.02 F 
< 8.09 < 8.09 F 

1040 254 F 
2.93 < l.26 F 

Di"fiJ?;jf~ i1liillDi.iBMI F 
219 107 F 

< .243 < .243 F 
1320 1700 F 

~!/9l!11/ll'!;l\l Ki>HV!•ll900Q:-F 
< 11 < 11 F 
< 21.l < 21.1 F 

1: .5 
4.8 

< .5 
4.1 

< 1.6 
< .5 
< .5 

32000 
44000 

130 
886 
79.1 

13000 
156000 

l04000 
151000 

I< 173 

4/13/00 



Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium -
Sodium 
Vanadium 
Zinc 

SEMIVOLATILE ORGANICS 
PhenanU1rene 
Bis(2-cthylhexyl) Phthalate 

VOLATILE ORGANICS 
•1,2-dic11loroethylcncs (cis And Trans) 
Dichloromcthane 
Tetrachloroethene 
Toluene 
Trichloroethylene 

WET CHEMISTRY 
Alkalinity 
Chloride 
Nitrite, Nitrate-non Specific 
Nitrogen By Kjeldahl Method 
Phosphate 
Sulfate 
Total Dissolved Solids 

Total Hardness 
Total Suspended Solids 

OTHER 
Total Petroleum Hydrocarbons I 

g:\projccts\usaec\projecls\57ritables\misc\Dncswa 1.x.ls 

TABLE7-19 
RI SURFACE WATER OFF-SITE ANALYTICAL RESULTS 

AOC57 
REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

18000 < 141 
19 5.86 
54 12.l 

1.28 < 
810 
33 < 

13.5 < 8.09 
18000 691 

48 < 
5500 
380 
14.6 < .243 

131 
32.3 < 
43.9 < 21.l 

< .5 
< 4.8 

< .5 
4.2 

< 1.6 
.58 

< .5 

36000 
44000 

122 
448 
26.9 

13000 
163000 

101000 
< 4000 

I< 191 
Notes: 
D = Duplicate analysis 
F = Filtered sample 

< 

< 
< 

< 

< 
< 

< 
< 

< 

< 
< 
< 

I< 

~= Exceeds background concentrations 

156 
5.01 
13.2 

8.09 
607 
1.52 
3130 
182 
.243 

21.1 

.5 
4.8 

.5 
2.3 
1.6 
.5 
.5 

33000 
44000 

152 
276 
29.5 

13000 
150000 
149000 D 
85000 
8000 
11000 D 

169 

3 of3 

< 141 F 
3.41 F 
11.7 F 

< 4.01 F 
Bi/s~~~F 

< 6.02 F 
< 8.09 F 

230 F 
< 1.26 F 

3260 F 
83.4 F 

< .243 F 
1750 F 

ldi'&0 'iJ@oliil!I!~ F 
< II F 
< 21.l F 

I 

158 
4.05 
12.9 

< 4.01 
~&&@io(iO;C}!k}tZ,,tfiiJ. 

< 6.02 
< 8.09 

620 
2.49 
3220 
123 

< .243 
1490 ~·--< II 

< 2l.l 

< .5 
< 4.8 

< .5 
< 2.3 
< 1.6 
< .5 
< .5 

31000 
44000 

146 
< 183 

18,8 
13000 
150000 

93000 
4000 

I< 178 

4/13/00 



............. 
<<<->>>:-:-:-:-:.:-: ..... . 

TABLE7-20 
1998 SURFACE WATER AND FIELD OFF-SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

-2 I -a 

1

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

};~ii/}}}}}}: ::I :M9tfl rn: : ::: : : :An.:~.: :: :::-HJ.i:.i::·,s~~z~~ :~~~1~::: : j!$::t: :%E~~r~: ::~1:-1:: :::E%~r;::: t~1r5; : ::~1re:{: 
~ef.:Q~~fl:i1.SPY,:;::::::::::::::::::::::::::::::-: 

- -'-;lc-'-''c16ccocc2_'-'--iL=To""t"'a,"s'"'"~spe=,"••~•"s~""""''~~==_~_rl~_IJ~g,,,1,.~_r1 ===~•"ooocc',l=====;-1 ==,"o"',o"'ooo~™'ci-'====,-1 ==°"2~4,'"0"00-0~1===~~"1 ~====1 ____ 1saoo099J 
Y!J..l~@r.t1rQan1cs ·: :-:-:-:::::{.:::::::•:-:-:-:-:-;:_;__::-: :1:-:-:-:-:-:1:-:-:-:-:-:-:-:-:-:-:-:-}:-:-:-:-:-:-:-: :;:;:-:-1-:-:-:-:-:-:-:-:-:-:-:-:-1-:-:-:-:-:-:-:-:-:-:-:-:1:-:-:-:-:-:-:-:-:-:-:-:-:1:-:-:-:-:-:-:-:-:-:-:-:•}'.::'.>'.:~;::_:::::::::::1::•:::::-:-:::-:-:-:-:-:-

UM20 Ch!Ofoform -1!9&_ LT .5 .72 LT .5 LT .5 
UM20 Tetrach!oroelhene ...J!!:ill:.,_ 2.6 LT 1.6 LT 1.6 LT 1.6 
UM20 Trichloroethene _JI_Qfl 0.6 LT. LT .5 LT.~ 
UM20 Ch!orobenzene _!!SIL LT .5 LT. LT .5 LTJ 
UM20 Carbon Disulfide 1!9:/L LT .5 1.1 LT .5 LT.! 
UM20 Toluene µg/L LT,5L.............. ______ _L_J. 1.1 ~.L.. LT.SI 

sern:i;..Oi;imE!:Qt=<jaotCS:•:•:•:•:::::.:.:::.:.;.::t-:•:::::::::::::::::::::::.::::::;::::.:::.:•: :::.:::::/:::::::-:-:i::::: ::::::::::::::}: ::::::::::[::::::::::-:::.:-:::'.~:-:f'.:0~'.'.l:~:~::.::::::::::::;,:::1:::::::::::::.::::::::::1::::::::::::::::::::::;.J-:::.:-:::::::::::::::::. 
I _!J_M18 lsenzo[k]fluoranthene I µg/L j LT .871 I ___ LT .ajj I __ LT .ail I I LT .871 

M~l.i!J1'.•:•:•:-:•: :•:•:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-t-:-:-:•:•:-:-:-:-:•:-:-:-:-:-:•:•:-:•:•:•:•: :•:-:/:•:-:-:•:-:f:-:-:-:-:-:-:-:-:-:•:-:-:!-:-:-:•:-:•:-:-:•:-:•:•:•l•:•:-:•:•:-:•:•:-:•:•:•:•t•:•:•:•:•:•:-:•:•:-:•:•:t•:•:•:•:•:•:•:-:•:•:-:•:1:•:•:•:•:•:•:•:•:•:•:-:•:t-:•:-:•:•:-:-:•:•:-:•:•:•l•:•:-:-:•:•:-:-:-:-:•:•:'.1 
S303 Arsenic _Jl-91!:... • 96. 5.14 '"·-· ':,.,-"198 6.86 ·-h: • .. :./ ·90.1 4.91 ···-:24 ·,>t: <·::\J0.81 
S303 Antimonv 1:!9!l LT1.00 LT1.00 LT1.00 LT1.00 LT1.'" LT1.00 LT1.00 LT1.00 
SS18 Barium ,,,,fL1~ ·-254 20 • _,. --1. "-'·553 9.6 -· --,:y3:( 10.2 10 .·:;-;·.:.::<-::.-:,·257 

_ SS18 f_QQ=r _1!9/L -·: ... _62.2 LTS - ":-'-; ·155 LT5 ;:;,;-BOA LT5 LT5 ~~44:I 
S303 Lead 1!_0/L ·1 - -3~ 1.96 "'71-.4 1.43 • '·'"'35.5 2.06 1.95 .:: :· ;\;,,.-:r-_r32.9 

:~~~ 8_a_0_!'.,1_e~:{JlS(I;}::: • • 

SS18 Manaanese _.l!g/L 2690 RJ 540 f RJ 3680 RJ 97.7 1640 RJ 69.2 282 f RJ 1650 RJ 
S303 __ Selenium ____________ -1!9&.. LT2.0 LT2.00 2.3 LT2.00 LT2. LT2.00 LT2.00 LT2.0, 
S$18 Zinc IL 138 LT35.8 .'363 LT35.8 :255 LT35.8 LT35.8 ;:_;:.-:-,'.'.."· 34, 

::::::::::I::::::::::::::,:::,:::,::::::::::::: ::::::::::::::::: ::::::::::: :::,:::::::::::::::::::J:::,::::::::::::::::::::1-:::::::::::::::::::::::J::::::-:::-:,::::::::::: :::::::::::::::,:-:::::::1::::::::::::::::::::::::,:,:::,::::::::::::::::::!::::::::::::::::::::::::: 
n-C5 to n-C8 Aliphatic I µg/L I <201 I <2oJ I <2nl I <201 

n-C9 to n-C12 Aliphatic I µg/L I <201 I <201 I <2ol I <20i 

1 n-C9 to n-C10 Aromatic I µg/L I <20 jl I <20 jl I <20 jl I <20 j 
ii;P.ij:Jai,rrgi>:(µglq :<<:>:::<:>:<<:':'j::<:>::::::::::::::::::::::::::::::::>:::<::::<<:l:>:::::::i::::::::::::::::::::::::\':': :::::::1:::::::::::::::::::::::::1:::::::>:::::::::::::<i:::::::::::::::::::::::::i:::::::::::::::::::::::::t:::::::::::::::::::::::: ::::::::::::::::::::::::: 

n-C9 to n-C18 Aliphatic I µg/L I <SOnl I <5001 I <5 I <51 
n-C19 lo n-C36 Alipha~ I µg/L I 7501 I 17Ulll I 1400j l 10001 
n-C11 to n-C22Aromatic 7 µg/L I 3801 I 14001 I s1ol I I 4301 

1◊n,-$l_i~jpff:(,i,9ILL::::::::<:>:<<:>>::/:<<::::::::::::::::::::::::<<<:>> :<<:>::1<:::>::::1::::::::::::::::::::::::}:>>>:<<:>>>>:::i::>>>::>:<:::::::::r:::>::>::::::::::::::1::::::::::::<:::>:::::J:::::::::::::::::::::::J::::::::::::::::::::::::J:<:>::::::::::::::::::: 
I I lmg/LI <5~ I <501 I <5~ I I <5{ 

Notes: 

f= filtered 
sample 

j = estimated 

LT= less than 

J = low spike recovery was low 
R = rejected 
I · j = exceeds established Devens background concentration 

g:\projects\usaee\projects\57ritab1Jihrisk\tab7-20.xls l of2 4/JJ/00 



TABLE7-20 
1998 SURFACE WATER AND FIELD OFF-SITE ANALYTICAL RESULTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Area3 
,::&tw,a,:~:: ·,:,mv,sfiilx:,: :::~:IW'~~"1•x::: :,:~r:w:'i'i'.®lf: :°:~w."lflirK:: :i!?.W,aa'<irx:: :>~t.Wc~.;,;i~)(: :::~:tw:~p,qaJc: 

::::~~qn::::::::::::::::::::::::::::::: ::tMth ~:- }~{{'.}}~~~;~{{}}}(:~~ii{ (j~~l~( :ti~=~t )jt;:1> )~1st) (%t!t) /tii~~~\~ ?t:~r::tt \tt~t:tt 
~e.f;q~~fl:11Sf&.:::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::: • ·.·.·.··:: :::-:-:::::::-:-:-:-:::::.:.::::::::::::::::>:·:::: ::>:·:::::-:::·:::::::-:::-:-:::::::::.:.:.::::::::: :.: : : : : :::::-:-:::-:-:::- -:-:-:::::::::::::::::::::::::::·::::::::::::::::::>>:::-:-:-:-:-:.:::-· 

-------- ----- _I __ 1602 jrotalSuspendedSolids j µg/L I 32400ooj I 333ooooj I 454000oj I §t?OOool 
1:VOl.iitie::5rg~jltCS•'.::::>::-:-:-:-:-::~-•:•:·>:<·~•:•:•:• ............ :-:-:·:-:<·:·:-:-:.:-:-:r:·:·:·:•:•·r·•:•:-:-:•:·:·:•:•·····•l:-:-:-:·:·:·:•:•:-:•:•:+:·:-:-:•:·:-:•:•:•:·:·:-i·>:·:·:<-:•:•:·:-:-:-:1:-:•:·:-:.:-:•:•:•:•:-:-:1:•:•:•>:•:•:•:•:•:•>:•J:;'.·:·:•>:•:·:·:-:-:·:•1·:-:•:<-:.:-:-:•:-:-:-:-

UM20 Chloroform _j!g&. LT .5 LT .5 LT .5 LT .5 
UM20 Tetrachloroelhene __1!9/L LT 1.6 LT 1.6 LT 1.6 LT 1.6 
UM20 Trichloroethene __P.O/L LT .5 LT .5 LT .5 LT .5 
UM20 Chlorobenzene _p..9!.h.. 4.6 LT .5 LT .5 LT .51 
UM20 Carbon Disulflde __J!!'.1/L .58 LT .5 LT ,5 LT .5) 
UM20 Toluene ____ uo/L 1.6 LT .5 LT .5 .59: 

IS<im1~0hitlle•Orga"otC!i::: :: · :-:: :: : :: ::::: :: : : ::i:: :: : :: ::: • ·::::: ::: :-: : : :: : · :! ::: .::;. :-:r :• :: :-: : : :: :::::: < •: ::-j :: ::: ::: : : : •:: ::J : ::-::: :;. :: ::! : : ::: ::::::: :•: ·;. :•: •: J::::: :: : : -: ·: -: :•: •: ·: · :t: -: ::. : : : ·: : -: ·: -:: :. : .J;.: :;. : : .: : : •:•:-l 
UM18 IBenzofkJUl!oranthelle /L LT .8 LT .8 ~!3~1 

Meta.ts:•:•:•:•:•:• .·.·.·.·.·.·•:•:-:•:•:-:•:•:-t-:•:•:•:-:•:•:•:-:•:•:-:-:•: '.'f<•:•:•:•;•f•:•:•:•::~:•:•:•:•:•:•·•:l-:•:•···· :-:-;:•:•:::::+•:•:-;-;•.:•:•:•:•:::.•:1:::::::•.•;-:-:•.•:•::::t:::•:•;•:-:•:•:-:•:•:•:t~:~:~::::•::::.:1-:-:-:-:-:-:-:-:-:-:-:-:-l•:-:-:-:•:-:-:•:-:-:•:-:-
--- S303 Arsenic ....J!91L : , _, •• i ·15 / 53:4· "25.3 6.53 5.55 3.7 .,:·12:E .ci :i',·i::12.5 

S303 Anlimonv ...J!_g/L ·.:5.6- LT1.00 2.07 LT1.00 LT1.00 LT1.00 1.98 LT1.00 
SS18 Barium uo/L 278 22.8 ·180 7.6 ·-428 5.2 :·11 21.6 
SS18 Co r _.1!9l!:_ - 27. LT5 __:°2£ LT5 _LT5 LTS :_s·19; LT5 
S303 Lead _irn/L 97.4 LT 1.00 °18 LT 1.00 :f.27.8 LT 1.00 • ~>::12 1.73 
SS18 Manoanese _JJ_g{h_ 1370 RJ 892 f RJ 1350 RJ 155 92.8 37.6 2600 RJ 2050 f RJ 
S303 Selenium _1!9/L 2.05 LT2.00 2.53 LT2.00 LT2.00 LT2.00 LT2.0 LT2.00 
S$18 Zinc uo/L 1-. • /44 LT35.8 -~-'-:""0.'171 LT35.8 LT35.8 LT35.8 ·--.80. LT35.8 

1\iPH:l<"'!l.••:lµ~/l):::>>>:::::::::::::::::::<J::<::::::::::::::::::::::':':::::<::::::::::::<<:>l<::::::,: :<::::<<::::::::::::J::::>::>:::::':::::::J::::::>:::::::::<::::J:>>>>>:::::::::<:: :<<<:>>>:,:::::::,:j::::::::::::::::::::::::1:<::::::::::::::::::::: -· 
n-C5 to n-C8 Aliphatic µg/L <2 <20 

r--- n-C9 to n-C12 Aliphatic µg/L <2 <20 
n-C9 to n-C10 Aromatic µg/L 25 j <20 J 

1:e~IJ'R~•Ji:(~g/l;i:'::::::::::::::::::::::::::::F::::::::,:::::,:::::,:/:::::::,:::::,:::::::::.:::E::::::::::F:':::::::::::::::::::::r:::::::::::::::::::::::1:::::::::::::::::::::::::1::::::::::::::::::::::::r:,~:-,:::::~~zzi::::::::::::::::,:,::::,r,::::::::::::::::::::::1:::..•.·. 
n-C9 to n-C18 Aliphatic µg/L I <5301 I <5001 I <SOOI I <50t 
n-C19 lo n-C36 Aliphatic ___H2_1L <530 <500 <500 1100 
n-C11 to n-C22 Aromatic I µg/L I 4001 I 3001 I 3601 I 650; 

i'.p~ffJ\llQIL;):::: :::{::::::::::::::::::::::::::::··········· :::'.'.::::::f:'.?'.::::J::::: ::::::::::::::::::}: ::::::::::::::::::::::!:::::;:::::::::::::::::;:t::::::::::::::::::::::::t::::::::::::::::::::::::i:::::::::::'.:'.:'.:'.:°:::::f.:::?::::::7:?~'.f::'.:::~:7:S:: 

Notes: 
f = filtered 
sample 

j = estimated 

LT= less than 

J = low spike recovery was low 
R = rejected 
I ' -- I = exceeds established Devens background concentration 

g:\projecls\usaec\projects\57ritab\J1hrisk\tab 7-20.xls 
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Tl 21 
CONFIRMATO[\ i'LING RESULTS 

AOC 57 AREA 3 •-,dOVAL ACTION 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

SAMPLEIO MCP MCP- --RISK RISK ~&-~ eX57W02X E057W0 ,,,,,f~":~ eX57W05X eX57W05.X eX57W07X eX57WOax EX57W09X eX57W10X 
S·11GW•1 S-2/GW--3 BASED BASED j,.'~r!J!}JJ:!l: 3ftbgs 3ttbgs ,,,~hp~;% 3ftbgs Sttbgs Sftbgs Sftbgs 4ftbgs 3ftbgs 

DATE COLLECTED SURFACE SUBSURFACE ~,s.Ma~. 25Mar-99 25-Mar..fl ' ' 25-Mar-99 2s.Mar-99 2s.Mar-99 25-Mar-99 16-Apr-99 16-Apr-99 
(µgig) (µgig) (Jlg/11) (pglg) 0'6~~ 

·1_'.i,;Ji.1'(",t 

100 500 <23 <19 <18 <18 <18 <15 <15 
1000 2500 «5.8 <4.7 <4.6 <4.5 <4.5 <3.7 <3.8 

100 500 <5.8J <4.7 <4.6 <4.5 <4.5 <3.7 <3.8 
10 60 <2.9 <2.4 <2.3 <2.3 -<2.2 <1.8 <1.8 

eoo BO 80 <2.9 <U <2.3 <2.3 <Z.2 <1.8 <1.9 
m,p-Xylene 500' 1000" <12 <!1.5 -<9.3 -<9.1 <6.9 <7.4 <7,6 
MTBE 0.3 200 <8.6 <7,1 <7.0 <6.6 <6.7 <5.6 <5.7 
Napl>thaleoo 4 1000 <5.8 <4.7 <4.6 <4.5 <4,5 <3.7 <3.0 
o-Xylcoo 500· 1000" <5.8 <4.7 <4.6 <4.5 <4.5 <3.7 <3.D 
Toluene eo 1000 <8.8 <7. <7.1 <7.0 <6.8 <6.7 <S.6 <5.7 
EPH (pgtg) 
n-C9ton-C1&Aliphatic 1000 2500 NA N <7.1 <GA <GA 9 <6.3 <6.3 <6.S 
n-C1S to n-C36~hatic 2500 5000 20000 2 <7.1 <6.4 <20 440 <10 <6.3 <6,9 
n-e11 ton-C22Aromalic 200 2000 5000 1 <19 <17 <17 37 <17 <17 <18 
2·Melhylnaphlhalene 4 1000 <1.8 <1.6 <1.6 <1.6 <1.6 <1.6 <1.7 
AceMphllleoo 20 2000 <1.8 <I.Ii <1.6 <1.6 <1.6 <1.6 <1.7 
Acenaphthyleoo 100 1000 <:1.8 <1.li <1.6 <1,6 <:1.6 <1.6 <1.7 
Anlhraecoo 1000 2500 <1.8 <1.6 <1.6 <1.6 <1.6 <1.6 <1.7 
Beruo(a}anlhracene o.7 1 <1.8 <1.li <1.6 <1.6 <1.li <1.6 <1.7 
Beruo{a}ll)'fene 0.7 0,7 <1.8 <1.6 <1.li <1.6 <1.6 <1.6 <1.7 
Seruo{b)llUlranthene 0.7 1 <1.8 <1.li <1.6 <1.6 <1.6 <1.li -=1.7 
Beruo{g.h,l)pl!l)'leoo 1000 2500 <1.8 <1.6 <1.6 <1.6 <1.6 <1.6 <1.7 
Beruo{k)lluoranlhene 7 10 ct.8 -=1.6 ct.6 <1.6 <1.6 <1,6 <1.7 
Chrysene 7 10 ct.O -=1.6 <1.6 <1.6 ct.6 <1,6 <1.7 
Oiberuo(a,hJ.mthraccne 0.7 o.7 <1.8 <1.6 <1.6 <1.6 <1.6 <1.6 <1.7 
Fluoranthene 1000 600 <1.0 <1.6 <1.6 <1.6 <1.6 <1.6 <1.7 
FJuorene 400 1000 <1.0 <1.6 <1.6 <1,6 <1.6 <1,6 <1.7 
lndeno{1.2,3-al)pyrene 0.1 1 -=1.8 <1.6 <1.6 <1.6 <1.6 <1,6 <1.7 
N;!jlhtha!ene 4 1000 <1.6J <1.6J <1,GJ <1.6J <1.GJ <t.6J <1.7 
Pllenantllreoo 700 100 <1.6 <1.6 <1.6 <1.6 <1.6 <1,6 <1.7 

ne 700 2000 <1.6 <1, <1.8 <1.6 <1.6 <1.6 <1.6 <1.7 

PCBs{µgl 
PCS-1016 2 2 2 <0.020 <0.02 <0.019 <0.019 <0.019 <0.017 <0.017 <0,020 
PCf!-1221 2 2 2 <0.040 <0.04 <0.036 <0.036 <0.036 <0,033 c0.033 <0.040 
PCS-1232 2 2 2 <0.020 <0.02 <0.019 <0.019 <0.019 <0.017 <0.017 <0.020 
PC!J.1242 2 2 2 <0.020 <0.02 <0,019 <0.019 <0.019 <0.017 <0.017 <0.020 
PCS-1248 2 2 2 <0,020 <0.02 <0.019 <0.019 <0.019 <0,017 <0.017 <0.020 
PCS-1254 2 2 2 4 i <0.020 <0.02 <0.019 <0.019 <0.019 <0.017 <0.017 <0.020 
PCS-1260 2 2 2 4 ~ <0.020 <0.02 <0.019 0.039 0,88 <0.017 0.025 <0.020 

PESTICIOES {µ g) , .. J,il,!,t',· - ,.-- ------oamma-BHC (LlndaneJ '.'!" ·1-l'f..111!1. <0.002 <0.0019 <0.0019 <0.0019 <0.0017 <0.0017J <0.0021 
HeJ)lachlor 0.1 02 1?(11:,. ,,!!'J, <0.002 <0.0019 <0.0019 <0.0019 <0.0017 <0.0017 <0.002 
Aldrin 0.03 0.04 ; .. _1:1) <0,002 <0,0019 <0.0019 <0,0019 <0.0017 <0.0017 <0.002 - ·~- ------deha-BHC .. l:lQ <0.002 <0.0019 <0,0019 <:0.0019 <0.0017 <0.0017 <0.002 
Hepta<::hlorepox.ide 0.06 0.09 :t; ::1'~ <0.002 <0.0019 <0.0019 <0.0019 <0.0017 <0.0017J <0.002J 
Endos~ao 1 20 o.05 -f!■.;I <0.002 <0,0019 <0,0019 <0.0019 <0.0017 <O.OOt7J <0.002J 
gamma-Clllon.lane 1 2 ·. . . lllG <0.002 <0,0019 <0.0019 <0.0019 <0.0017 <0.0017J <0,002J 
alpha-Chlon.laoo 1 2 'Ii.:,., '•~oj: <0,002 <0.0019 <0.0019 c0.0019 <0.0017 <0.0017J <0.002J 
4.4'•00E 2 2 . -~• <0.004 <0.0036 <0.0036 <0.0036 <0.0033 <0.0033 <0.004 - -- ~- ------En-Jrill 0.6 1 -~ <0.004 <0.0036 <0.0036 <0.0036 <0,0033 <0,0033J <0.004J 
4,4"-000 2 3 1J <0.004 <0.0036 <0.0036 <0.0036 <0.0033 <0.0033J <0.004J 
Endosulan I! •t. ,. ,j~i <0.004 <0.0036 <0.0036 <0,0036 <0.0033 <0.0033J <0,004J 

4,4'-0DT 2 2 I <0.004 <0.0036 <0.0036 <0.0036 <0.0033 <0.0033J <0.004J 
Endiln aldehyde . <0.004 <0.0036 <0.0036 <D.0036 <0.0033 <0.0033 <0.004 
Endosulfao sulfate . <0.004 <0.0036 <D.0036 <0.0036 <0.0033 <0.0033J <0.004J 
Melhoxycillor 100 30 <0.020 <0.019 <0,019 <0,019 <0.017 R R 
Endrillkellloo <0.004 <0.0036 «G.0036 <0.0036 <0.0033 <0.0033 <0.004 
Toxaphl!ne , <0.040 <0.036 <0.036 <0.036 <0.033 R R 

Nolu: 
MCP S-2/GW-3 Standards ldenlifll!<I asdeaoup{lOa!s In Action Memorandum 
•"' stand.ml is ror m"o<ed isomer,:; 
J cestlmaled 
R = rejected 
<=less than 
[S'Jl72':2].\1.i'2i'i2~:&1;&"JJ'b7;l:}J{:j = sample locallons ,emoved during S!Jb:;,equent (!JJ:;lva,lion 
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i!:41Y'.{l\1El)l:A:1li!§-;t tlfi:lWiJ¥n£1ffiE-1\2:Itl"K1i0¾K,t\ 
Surface Soil Area 2 - Industrial 

Area 2 - Recreational 

Area 3 - Industrial 

Area 3 - Recreational 
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TABLE.9-1 
SOIL SAMPLES USED IN HHRA 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

1~S~Jl'ElllO!I!&.TION!Z fu½l):mn;I}HJ-1ri:{1:fmi111 tilZ1ztef{'Zz&'ll~l-,"t~~8D:"MSESj~fH2'l~~~i'tf'.<l'\f2¾i!Wi~S 
578-95-0lX 0-2 Inore:anics, Pest/PCBs, SVOCs, VOCs, TPH 
57B-95-02X 0-2 Inomanics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-02X 0-2 Inorganics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-J0X 0-2 lnorganics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-25X 0-2 Inororinics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-12X 0-2 Inom.anics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-!6X 0-2 Inorganics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-17X 0-2 Inorganics, Pest/PCBs, SVOCs, VOCs, TPH 
57S-98-01F 1-2 TPH, VPH, EPH 
57S-98-0JX I - 2 Inor"'•nics, Pest/PCBs, SVOCs, VOCs 
57S-98-02F 0 - I TPH,VPH,EPH 
57S-98-02X 0 - I Inorganics, Pest/PCBs, SVOCs, VOCs 
57S-98-04F I -2 TPH,VPH,EPH 
57S-98-04X 1 - 2 Inorganics, Pest/PCBs, SVOCs, VOCs 
57S-98-06F I - 2 TPH, VPH, EPH 
57S-98-06X I - 2 Inorganics, Pest/PCBs, SVOCs, VOCs 

57S-98-07F and Dun 0 - I TPH, VPH, EPH 
57S-98-07X and Duo 0 - 1 Jnornanics, Pest/PCBs, SVOCs, voes 

57S-98-07F I - 2 TPH, VPH, EPH 
57S-98-07X 1 - 2 Inorganics, Pest/PeBs, svoes, voes 
57S-98-08F 0 - I TPH,VPH,EPH 
57S-98-08X 0 - I Inorganics, Pest/PeBs, SVOes, VOes 
57S-98-09F 0 -1 TPH, VPH, EPH 
57S-98-09X 0 - I Inornanics, Pest/PCBs, SVOCs, voes 
57B-96-0SX 0-2 Inore:anics, Pest/PeBs, svoes, VOCs, TPH 
EX57W05X 3 Pest/PCBs, VPH, EPH 

EX57WJOX and Dun 3 Pest/PCBs, VPH, EPH 
EX57W02X and Dun 3 Pest/PCBs, VPH, EPH 

EX57W17X 2 Pest/PCBs, VPH, EPH 
57B-96-09X 0-2 Inornanics, Pest/PeBs, svoes, voes, TPH 
57S-98-13F I - 2 TPH, VPH, EPH 
57S-98-14F 1-2 TPH, VPH, EPH 
57S-98-13X I - 2 Jnore:anics, Pest/PCBs, svoes, voes 
57S-98-!4X I - 2 Jnornanics, Pest/PeBs, SVOes, VOes 
EX57F03X 3 Pest/PeBs, VPH, EPH 
EX57W14X 2 Pest/PCBs, VPH, EPH 
EX57W15X I Pest/PCBs, VPH, EPH 
EX57W16X 2 Pest/PCBs, VPH, EPH 
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TABLE9-1 
SOIL SAMPLES USED IN HHRA 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

L\tttffMEPJA::10/fk't 'titi~~~,~~1ki~f;i?z1 l't.SA;MJ!ISFi!E:O'.GI~mION)0 Itkl)E.B);Bf(ljJ1:,~ -:mYSES~~-il~dilrf%?2 
Subsurface Soil Area 2 - Industrial 57B-95-0IX 5-7 Inoreanics, Pest/PCBs, SVOCs, voes, TPH 

57E-95-0IX 6-8 Inoroanics, Pest/PCBs, SVOCs, VOCs, TPH 
57B-95-02X 5-7 Inorganics, Pest/PCBs, SVOCs, VOCs, TPH 

57E-95-04X and Duo 5-7 Inor00 nics, Pest/PCBs, SVOCs, VO Cs, TPH 
Area 2 - Recreational 57E-95-07X 4-6 Inorianics, Pest/PCBs, SVOCs, VOCs, TPH 

57E-95-08X 4-6 Inorganics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-09X 5-7 Inore:anics, Pest/PCBs, SVOCs, voes, TPH 
57E-95-13X 5-7 Inor~nics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-14X 6-8 Inor~~nics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-15X 2-4 Inoq;.anics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-16X 2-4 Inoro:anics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-18X 2-4 Inornanics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-!9X 2-4 Inornanics, Pest/PCBs, SVOCs, VOCs, TPH 
57E-95-20X 5-7 Inonzanics, Pest/PeBs, svoes, voes, TPH 
57S-98-03F 2-3 TPH, VPH, EPH 
57S-98-03X 2-3 Inoreanics, Pest/PeBs, SVOes, VOes 
57S-98-05F 3-4 TPH,VPH,EPH 
57S-98-05X 3-4 Inoruanics, Pest/PeBs, SVOes, VOes 

Area 3 - Recreational 57S-98-!5F 3-4 TPH,VPH,EPH 
57S-98-15X 3-4 Inorl!anics, Pest/PCBs, SVOCs, VOCs 

Area 3 - Industrial 57B-96-08X 5-7 Inoreanics, Pest/PCBs, svoes, voes, TPH 
57B-96-09X 5-7 Inorganics, PesVPCBs, svoes, voes, TPH 
57E-95-0IX 6-8 Inoruanics, Pest/PCBs, SVOes, voes, TPH 

57B-96-1 lX and Dun 10 - 12 Inoruanics, PesVPCBs, SVOCs, VOCs, TPH 
EX57W06X 5 Pest/PCBs, VPH, EPH 
EX57W07X 5 Pest/PCBs, VPH, EPH 
EX57W08X 5 Pest/PCBs, VPH, EPH 
EX57W09X 4 PesliPCBs, VPH, EPH 
EX57F0IX 6 Pest/PCBs, VPH, EPH 
EX57F02X 8 Pest/PCBs, VPH, EPH 

g:\projects\usaec\projccts\57ritabN1hrisk\revised1Samps.xls 2 of2 4/14/009;09 AM 



Soil 

TABLE9-2 
EXCAVATED SOIL SAMPLES 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

~~)1E~R:t?:~iloN~i 
Area 3 - Recreational 57B-96-12X 
Area 3 - Industrial EX57WO!X 

EX57W03X 
57B-96-07X 
57R-96-14X 
57R-95-04X 
57R-95-06X 
57E-96-30X 
57E-96-31X 
57R-95-03X 
57R-96-18X 
57B-96-10X 
57E-96-28X 
57R-96-12X 
57R-96-19X 
57E-95-24X 
57B-98-1 IX 
57E-96-29X 
57R-95-02X 
57R-96-13X 
57R-96-15X 
57R-96-16X 
EX57WOIX 
EX57W03X 
EX57W04X 
EX57Wl!X 
EX57W12X 
EX57W13X 

g:\projects\usaec\projects\57ritabl\hhrisk\revised\EXCSAMPS.xls I ofl 4/!4/009:!3 AM 



TABLE9-3 
GROUNDWATER SAMPLES USED IN HHRA 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

.:za;ik?N!MEDJA:;b'[t'i;;1fil1~{i;tJ$£NU¥AREA'l1:S?&~1l~lmSAM~ltE,lt!C>GA1:10NtMh18~AMRJ.:E;:Jil?lt»~jl!J·E>AT:E]ffl~$:lll'11'.n ii1r$ANAlkYSES:l~S~J'iRli~{-'.dlt 
Groundwater I Area 2- Upg_radient I 57M-95-01X I DV4F168 I 2/13/96 I F I lnorganics 

57M-95-01X DV4W168 2/13/96 U lnorganics, Pest/PCBs, SVOCs, VOCs, Wet Chem, TPH 
57M-95-01X Dup DV4F455 _ ~13/96 F lnorQ_anics 
57M-95-01X Dup I DV4W455 I 2/13/96 I U I lnorganics, PesUPCBs, SVOCs, VOCs, Wei Chem, TPH 

57M-95-02X I DV4F170 I 2/13/96 I F I lnorganics 
f------- --t-- -··-·---- I 57M-95-02X I DV4W170 I 2/13/96 I U I lnorganics, Pest/PCBs, SVOCs, voes, Wet Chem, TPH 

57M-98-02X 5/26/98 TPH, VPH, EPH 
G3M-92-02X I DV4F164 I 2/12/96 I F I lnorganics 

Area 2 - Industrial I S?M-95-0SX I DV4F176 I 2/13/96 I F I lnorganics 
57M-95-05X I_ DV4W176 I 2/13/96 I U I lnorganics, PesUPCBs, SVOCs, voes. Wet Chem, TPH 
57M-95-06X DV4F178 2/15/96 F lnor anics 
57M-95-06X DV4V{178__ 2/15/96 U lnor anics, Pest/PCBs, SVOCs, VOCs, Wet Chem, TPH 

Area 2- Recrealionall 57M-95-04A I DV4F174 I 2/14/96 I F I lnorganics 
57M-95-04A I DV4W174 L2114/96 I U I lnorganics, PesUPCBs, SVOCs, VOCs, Wet Chem, TPH 
57M-95-048 I DV4F459 I 2/14/96 I F I lnorganics 
S?M-95-048 DV4W459 2/14/96 U lnorganics, Pest/PCBs, SVOCs, VOCs, Wet Chem, TPH 
57M-98-04X _5/27/98 TPH, VPH, EPH 

57M-98-04X - Dui,- T I 5/27/98 I I TPH 
57M-95-07X DV4F180 2/14/96 F lnorganics 
57M-95-07X DV4W1 BO 2/14/96 U lnorganics, Pest/PCBs, SVOCs, VOCs, Wet Chem, TPH 
57M-95-0BA DV4F182 2/15/96 F lnorganics 

I I I 57M-95-0BA DV4W182 2/15/96 U lnornanics, Pest/PCBs, SVOCs, VOCs, Wet Chem, TPH 
57M-95-08B I DV4F462 I 2/15/96 I F I lnorganics 
57M-95-08B DV4W462 2/15/96 U lnorganics, Pest/PCBs, SVOCs, VOCs, Wet Chem, TPH 
57P-98-02X ADV1W20 5/26/98 U lnorganics. Pest/PCBs. SVOCs, VOCs, Wet Chem 
57P-98-02X ADV1W21 5/26/98 F lnorganics 

Area 3 - Industrial I 57M-95-03X I DV4F172 I 2/14/96 I F I lnorganics 
57M-95-03X I DV4W537 __ I 10/2/96 I U I lnorganics, PesUPCBs, SVOCs, VOCs, Wei Chem, TPH 

57M-95-03X - Du DV4F458 2/14/96 F lnorganics 
57M-98-03X 5/26/98 TPH, VPH,EPH 
57M-96-09X I DV4W533 I 10/1/!1_6 I U I lnorganics,-PesUPCBs, SVOCs, voes, Wei Chem, TPH 

Area 3 - RecreationaU 57M-96-10X DV4W534 10/2/96 U rnorganics, Pest/PCBs. SVOCs, voes, Wet Chem, TPH 
57M·96-11X ADV1W26 5/27/98 U lnorganics, PesUPCBs, SVOCs, voes, Wet Chem 
57M-96-11X ADV1W27 5/27/98 F lnorganics 

57M-96-11X- Dup I ADV1W28 _ L 5/27/98 I U I lnorganics, PesUPCBs, SVOCs, voes, Wei Chem 
57M-96-11X - Du ADV1W29 5/27/98 F lnorganics 

57M-98-11X 5/27/98 TPH, VPH, EPH 
57M-98-11X-Dup I I 5/27/98 L _ _ _l__ TPH, VPH, EPH 

57M-96-12X I DV4W30_6_ I 10/2/96 I U I lnorganics, PesUPCBs, SVOCs, voes. Wei Chem. TPH 
57M-96-13X I DV4W307 I 10/2/96 I U I lnorganics, PesUPCBs, SVOCs, voes, Wet Chem, TPH 
57P-98-03X I ADV1W22 ____ I 5/26/98 I U I lnorganics, PesUPCBs, SVOCs, VOCs, Wet Chem 
57P-98-03X ADV1W23 5/26/98 F lnorganics __ _ 
57P-98-04X ADV1W24 5/26/98 U lnorganics, Pest/PC!3s, ~\LO_Cs,_y9_g_~, Wet Chem 
57P-98-04X I ADV1W25 I 5/26/98 I F I lnorganics 
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SURFACE SOIL (0- 2 feet bgs) (mg/kg) 

PAL METALS 
Aluminum 5 I 5 7530 

TABLE 9-4 

CHEMICALS OF POTENTIAL CONCERN 
AOC 57 AREA 2 INDUSTRIAL USE 

SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

6700 NC 18000 7800 NA No ; Less than RBC,' Background 

Barium !I / 5 ◄0.9 26.3 NC 5◄ 550 NA No CIII t 1• 

Be.!1'_llium 0.50-0.50 l I 5 0.105 0.341 NC 0.81 16 NA No 'LcssthanRBC,' Background 
Calcium 5 I 5 889 492 NC 8IO NA NA No • Essential Nutrient 

.. ,., 

C}i!Qiri_~-2';1{~fJ11fAjl'.1tlt3/I¾K4XiI1t-X¾V?brt'iJZZ~0\iY:'4lj]~&;Tu1t~titV{'.JJ½f-?;,{i\il,~$;t&t,~¥;Y;.ttfth1:t&\tki'nn~X#:1'5:~"2J:il¥%1h'tR'l~i0;¾)~li,(f;i,?A¾,rfYtr?l'.D"lfJkffifi,;ft's'~i~~~#luf:-~~;~cyJ)!!ft.,~~~~3i&¼~~?~~~; 
Cobalt 5 I 5 1.53 4.64 NC 4.7 470 NA No 'Less than RBC 
CoEE_er 5 I 5 15.6 II NC 13.5 310 NA No -,-LessthanRB-C 

1ron~fitt\&f,'{SC$():t'tt;lk;t)ft';,~)l~k01:;!t01~;l;~i'f:r«~ri'Kt+tfK(atft&1,~~0ZV;5,ffi.t;lf\ll~Q.Q;d,ll'Mti_zoqf1Wdtlli'kl9,.'fot\'t,MQP.tt;}t{:rf;,'i®l~QQ&~~~Y-~'•&~~1,§#~~~-~,~~~~~ 
Lead 5 I 5 22.9 14 NC 48 NA 400~ No JLessthanARAR,'Background 
Magnesiwn 5 /-5 4020 2370 NC 5500 NA NA No 'EssentialNutrient,'Background 

~anga11es¢:.:J,i~iZ~¼;W_-~'ftr11il%rttW~rt¾l!f0('tt~zt~#h\'m?,\1'ifW?!,tlrfi?R+'lttff5:tfJlS1l,~lft\4~!:S¥~"\;id)H~8ZJA1tfvftt~Q~~W38_Q;~Wii~'®k11_ftr~~~~INS{~~~lfil!:~~~~\\~-?~~~1 
Nickel 5 I 5 30.7 16.8 NC 14.6 160 NA No 'Less than RBC 

Potassiwn 
Selenium 0.25 - 0.25 
Sodium 
Vanadium 
Zinc 

PESTICIDES/PCBs 
4.4·DDE 0.0077 • 0.0077 
4.4.ooT 0.0071 - 0.0071 

PAL SEMIVOLATILE ORGANICS 
2-mcthylnaphthalene 
Bis_Q:e~1ylhex}'.!}_ Phllialate 
Dibcnzofurnn 
Fluornnthene 
Naphtl1alene 
Pl1e"na11U1rene 
PX!_ene 

PAL VOLATILE ORGANICS 
Chlorofonn 
Ethylbenzene 
Tctrnchlorocthylene 
Toluene 
Trichlorofluoromctl1anc 
Xylenes 

0.049 - 0.2 
0.62 • 3 

0.035 - 0.2 
0.3 - 0.3 

0.037 • 0.2 
0.2- 0.2 
0.2 - 0.2 

0,00087 • 0.00087 
0.0017 - 0.0017 

0,00081 - 0.00081 
0,00078 - 0.00078 

0.0059 • 0.0059 
0.0015 - 0.0015 
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5 I 5 1170 
I I 5 0.883 
5 I 5 436 

5 15.5 
5 I 5 38.1 

5 0.0199 
5 0.0257 

2 / 5 0.43 
2 / 5 2.7 

5 0.16 
3 / 5 0.3 
3 / 5 0.42 
4 I 5 0.28 
4 I 5 0.4 

I I 5 0.00089 
I I 5 0.0024 
I I 5 0.003 
3 I 5 0.0037 
3 I 5 0.017 
I I 5 0.029 

654 NC 2400 
0.277 NC ND 

327 NC 131 
12 NC 32.3 

24.2 NC 43.9 

0.007 NC 
0.008 NC 

0.201 NC 
1.6 NC 

0.0825 NC 
0.161 NC 
0.208 NC 
0.145 NC 
0.181 NC 

0.00053 NC 
0.0012 NC 

0.00092 NC 
0.0017 NC 
0.0075 NC 
0.0064 NC 

1 of2 

NA 
39 
NA 
55 

2300 

1.9 
1.9 

160 
46 
31 

310 
160 
go• 
230 

100 
780 

12 
1600 
2300 

16000 

NA No 
NA No 
NA No 
NA No 
NA No 

NA No 
NA No 

NA No 
NA No 
NA No 
NA No 
NA No 
NA No 
NA No 

NA No 
NA No 
NA No 
NA No 
NA No 
NA No 

·:; Backgioiind, • Essential Nutrient 
' Less than RBC 
• Essential Nutrient 
' Less than RBC,' Background 
'LesSthan-RBC,' Back1.,,>round 

'less than RBC 
1 Less than RBC 

• Less than RBC 
' Less than RBC 
' Less than RBC 
' Less than RBC 

' Less tlian RBC 
' Less Uian RBC 
' Less U1an RBC 
1 Less U1an RBC 
' Less than RBC 
' Less than RBC 
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NOTES: 
•nmdon sa,q,lcs li'om57B-95..0IX, S7B-95..02X. 57£..95-0lX, S7E-95-IOX, 57E-95-25X 

• USEPAsoil lead scr=iing kvd (OSWER Di,cctivc 9355.4-12, 1994b) 

• Value forpy<cnc 11$cd u surrogaue 

• Forc.ilcublion of~CPC farTPH sccTAblc@. 

•Bad:gmurnl: M1xin11mco11tC11tnlion in Fon D<:vcnsbacl:grol1!ld lislcd; 

Sa: Appendix f ford=lopm:nlofb:ickground. 

••Region Ill RB Cs lUSEPA, 1999): Rcsidcnli•I RBC for soil IIScd for s111faccsoil cvalu.ilion. 
RBCs b:ucd on 1;.:111:inogcnic dl"c<:IS a~ :usoc;ia!al with a I x\O~=.,. risk lcvd; 

RBCs h:uod on nonc.ircillOgcnie dfccts arc adjusted far a targcf HQ ofO. I (USEPA, l 999). 

' Leu U..... RBC • t.bxirnnn dctec!cd eonccntr.,lion is Jc:u Ihm risk-based con=1r:11ion 

" Background • Sa,q,lc eonccnu.itions dctc,.tcd are at or below b:ic\:gmund conccntntions. 

• Ettccds RBC- M1xin1.m1dctcciedeonccntntion excca!s risk-b.uedconCt11tr:11ion 

TABLE9-4 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 INDUSTRIAL USE 
SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

• Essential Nutrient - Anal)'le is llI\ cs~lial hwmn nulricnl {m:igicsium. akium, po~ium, sodium) a11d is not considacd • CPC. 

• Less lh•n ARARi;. Marirrumdcicclal eona:111r.1tion is las Ihm conccnlr.ltionshown in ARAR.s colwm. 

• Exccal.l ARARi; - M•~irmill delcctal com:,:ntnlion is greater tl.!n conccntnlion shlmn in ARARs tol\lIIII. 

'Noslllnd:mlanilabk- No RBC or ARARs avaifablc, thcrcfon: analyic is a CPC. 

g:\projeclS\usaec\projects\57ritab\l1hrisk\rcvised\5721•CPC.xls 2of2 

CbcniCl!.s selcclal :is CPCs IUC sb!W. 
RBC- Riik-b:,scdeoncaitr:i~on 

~•nilligmn 

i:g-kilogr;,m 

bg.; - lx:low ground s11rfao: 

SQL- Smtilc Qumlillllio~ Unit 

NA - No value availabk 

ND- Not dctcc!al 

NC • Not ca\cul;l!cd because thorc arc fewa lhan 10 salfll\CS. 

- Not appliahlc 

PAL- project anal)'le list 

UCL - uppa amfidcnce limil 

AR.ARs - AppliC1b\c or Rckvanl am! Appropriate Rcqu.ircm:nts 

CPC • C0111:1ni~!C orcono:m 

ODE - dichlorodiphaiyklicbl0!0<:lh)'lmc 

DDT- dichforodiph,:oyltrn::blorolhyknc 

4/14/00 9;15 AM 



SURFACE SOIL(O..: 2 feefbgs) (mg/kg) 

PAL METALS 

TABLE 9~5 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 RECREATIONAL USE 
SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Aluminum 3 / 3 6180 4930 NC 18000 7800 NA No 
Antimony 1.09 • 7.14 I / 11 I.62 2.84 5.87 0.5 3.1 NA No 

Jµ's_~iC:¥;;~,~t~f01ttD,¥filW%'J)tt!'10?SW¥2,~Sfft?&?i&t\Vk~~±t\ll~/--'J1k<1~wgffl7t;tiii;~~liw'•~t!¥1#lbl'iBMll!blf~%Y:l~i--;tili¥U>14J~e'""· 

*Less ~RBC, ' Background 
' Less than RBC 

Barium 11 / 11 113 47.9 106 54 550 NA No -,Less than RBC, 
Beryllium __ ___ 0.50 ~ 0.50 I / 3 0,708 0.403 NC 0.81 16__ NA No 'Less tllin RBC:-'B:iCkground 
Calcium 3 / 3 528 399 NC 810 NA - NA No------, Bac~ground: Essential Nutrient 
Chromium 3 / 3 15.4 12.7 NC 33 23 NA No 'Less than RBC7-f{ackgrouiia 
Cobalt 3 I 3 2.3C 2.ll -NC -4.7 470 NA -------Wo ~sthanRBC,' Back~und 
Co,EE_cr 11 / 11 41.3 15.6 39.3 13.5 310 NA No ----.-Less tl1an RBC 

iili~f:4.Sitf?$:'4:t%tlt'.\J¼ttNS%WI':J%1:4¼!tJ;~fW'4Wttf1K~1¾'.\'.~~½l~iHS~.SWl.¥:l~a~~1%'0'.41tlQi.QlW~~xft<'~-~3_0,tftBrNGit:W:¥'.i:@Ut@o:~£fliYf±~?®}t~JZWi~A-:.~?¼%l~-~½t~~.?@~JM§i~-*S:~trl:R~~'ti2{1$'it@;#¾;~ 
Lead l l / 11 320 143 459 48 NA 400 ~ No 'Less than ARARs 
Magnesium 3 I 3 1390 1220 NC 5500 NA NA No 'Background,•EssentialNutrient 

MJi1gaJWS:e:t:$li5':£&1:+\~Z1#1K'.$.fY.IR0'5¥,*ll\~·a~1bl!?J:R+l?st\'fit½:f1LZl?-i\1l'.lJt'.~il;~,rir~1r:t«z~-3if451~i~2ls\½~27~\;gt~:tRm!":3_~Q.,#tir1!¥i.,~-wBSt~~1,W"~{~,~~½I;~ 
Nickel 3 / 3 10.4 7.95 NC 14.6 160 NA No 'Less than RBC,' Background 
Potassium 3 / 3 460 377 NC 2400 NA NA No - : Background,4 Esseritiiil Nutrient 
Selenium 0.25 - 2.42 1 I 11 27.9 7.84 437 ND 39 -NA --No~St11anRBC 
Sodium 3 I 3 446 362 - NC 13 I NA NA No -•-J3sSCntial Nutii'ent 

~Ill 3 I 3 14 10.7 NC 32.3 55 NA No 'Less tl.mt\RBC/ BiCKground 
~ 8.03 - 8.03 IO / 11 150 55.l 183 43.9 2300 NA No 1 less than RBC,' Background 

PESTICIDES/PCBs 
4,4'-DDD 0.0083 - 0.0083 JI 0.0372 0.0071 0.0104 2.7 NA No ' LesS than RB1 

4,4'- DOE 0.0077 - 0.0077 4 JI 0.0524 0.0131 0.034 1.9 NA No I LcsS than RH 
4,4'-DDT 0.0071 - 0.0071 4 II 0.18 0.0388 0.427 1.9 NA No- ' Less than RBC 

4 / 11 0.032 0,0099 0.0245 - 0.04 NA No 'Less tlmn RBC 
·,;:;r)JJf)iJ~~,~-w;t0\S5:/l{();Q~91"\?Sgn8_9f,'t;\i\1/#¼N!\is'i~-\ii[,11~~l/l,?4\{t'4ol~sm4rzrt'.130IffffilQ;~i~J?t~~.:giffei'qj;'loft;f{{t~~,{~f;zl,)41Itttwl!,45tliz0~~~;\\:1q/§&)~+?(~i,~'~\@,~~~f~~-'ltArR~ 

PAL SEMIVOLA TILE ORGANICS 
2•Mcthylnaphtlmlcne 0.049 ~ 0.5 I I II 0.6 0.176 0.383 160 NA No ' Less tlmn RBC 
Accnapthylene 0.033 - 0.3 I I JI 0.4 0.13 0.259 - 160 • NA No ' Less than RBC 
Benzo{k)fluorantl1cne 0.066- 0.7 I I II I 0.266 0.601 - 8.7 NA No ' Less than RBC 
Chrysene 0.12 ~ I I I JI I 0.386 0.712 - 87 NA No ' Less than RBC 
f-luoranthcne 0.068 - 0.7 3 I II 2 0.584 2.75 - 310 NA No ' Less than RBC 
Naphtl1alcne 0.037 - 0.4 I I JI 0.4 0.143 0.301 - 160 NA No 'Less tl1an RBC 
Phenantl1rene 0.033 - 0.3 5 I JI I 0.389 2.32 - 160· NA No ' Less than RBC 
Pyreue 0.033 - 0.3 5 I II 2 0.625 6.62 - 230 NA No ' Less than RBC 
Di-n-bu~I Phtlmlate 0.061 - 0.6 I I JI 2.0 0.329 0.771 - 780 NA No 'Less tlmn RBC 
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1,2-Dichloroethylcnes (Total) 

Acetone 
Methylene Chloride 

Ethylbenzenc 
Telrachloroethl'_lcne 

Toluene 
Trichlorofluorometl1ane 

OTHER 

0.003 - 0.003 

0.017-0.017 

0.012-0.012 

0.0017 - 0.0017 
0.00081 - 0.00081 

0.00078 - 0.00078 

0.0059 - 0.0059 

2 / II 0.016 

2 / II 0.33 

I I 11 0.015 

2 / 11 0.022 

2 / II 0.0047 

2 / II 0.0083 

3 / II 0.014 

TArii.E9-S 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 RECREATIONAL USE 
SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

0.0036 0.0069 - 70 

0.029 0.0672 - 780 

0.0068 0.0081 - 85 

0.003 0.0059 - 780 

0.0009 0.0014 - 12 

0.0017 0.0051 - 1600 

0.0048 0.0072 - 2300 

NA No 1 Less than RBC 

NA No 1 Less than RBC 

NA No 'Less than RBC 

NA No ' Less tl1an RBC 

NA No ' Less than RBC 

NA No ' Less than RBC 

NA No ' Less than RBC 

!9YilJ?.~!ffi!,~,itl))_;!:l~ii41t'¼~l,-'4\t}tlt4!£WAtt4±1fh~;;;Jt:1ft:¼'l!»Al"i:il:i1411:l¼Sfl/ffi~J.l1i?f:'.4:£t1f;B?!999.0t#S\1ltitmsppghl~t:1l:,.~4t)ft?Kt:11%L~,W~tt'5&1f~11i?.~A'~i:t$'1V$I¾N!\1f?s8~e&;;;~1-~i.t:$,~'tc!J!Y~ 
VPH Ranges 

@i_g1,~~!PMti,\i!it1'(}\%f'{{t~.ltt?¼?~ffli!~~~~~Ki1t{i\"2i~Z:1li&&iti~tKIF?1rf¥J\5.l~l1S!~g1,11sti" 

EPH Ranges 

~:-§l~f&IJP~~~: 
G:WrG¾/Ahpba\J,, 

YJJ~?@.~:~!llit!!' 

NOTES: 
• Bmdon s;nt1lcs fron157E-9S-12X, 57E-95-16X. 57E-95-17X, 57S-9S-OIX(I n), 57S-98-02.x, 57S-9B-04X{I nJ, 57S-98-06X (I n), 

57S•98-07X ;and its dupliauc. 57S-9S.07X{I ll), 57S-98-0SX, 57S-98.09X 
•usl!PAsoil lc.odi;crccning level {OSWER Di~~c9355.4-12, 1994b) 

~ Value for naphlh>lcnc used as sum,ple. 

- forc.olcu.lalioo aflhc CPC forTPH and l!PHNP/1 fractions sec Tab\<@. 

• Exp<»urcs LO pctro!cum;,recvaluoled uiingEPHNPH d:ua. Sec appendix@

+Background: M:v:in1.1mconccntralioo in Fort l)a<cns b.H:kground lisla!; 

Sec Appendix F for develop men I ofbockgraund. 

••Rcgioo Ill RBCs (USEPA. 1999): Rcsidcnlial RBC for sail used for sutfaccroil evaluation 
RB!:$ based oo carcinogenic dTects arc as~alcd wilh a Ix 10~ c:,ncer risk level; 

RB!:$ b:u;cd oo noncarcino.ia,ic clfo:IS uc.\U$00a1cd wilhan adju:Hed llQof0.I (USEPA. 1999). 

' Lc:<,; lhan RBC • Maxillllm dc!ec!cd conca,tration I= th:m risk-based c:onccn1ntioo 

~ Background - S01111\c amccnlntions dctcc!ed arc II or below background c:onccntrations. 

'Exceeds RBC- MaxilT<Ulldctecled concmtra1i011 exceeds risk-ha1ed coo«ntratioo 

• Esscnlial Nullicnl • Analyic is an essential hu.m:m nuuicnt {migncsium, t:1kiwn, potassium, sodium) and b not coruidaed a CPC. 

' L= thm A.RA.ll$- Maximum dctcclcd concentration is less Ihm conca1tralion shown UI ARARs colwm. 

" Exceeds ARARs • MailT<lm dctc,;led rom:cntralion is gn:::itcr th:m tom:cntration sho"" in ARARs co!wm. 

' Nos!3Ildmi available- No RBCor ARARs available, thm:forcamlylc is a CPC. 
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Chernic.ols selected as Cl'C$ arc shaded. 

RBC - Ris:k-based con«Utralioa 

mg-nii!igams 

kg-kilognum 

ARAR!1 -Appli<:ab!e or Relevant 3Ild Appropriate Rcquiwn::nlS 

bgs - below ground surface 

SQL-Soll{llcQu2ntitalion Li nit 

NA• No value available 

- Notapplic.oblc 

NC- No!c.olcu.bted bec.ousc lrn:fc BrC fewer th:m 10 salTl)lai

PAL • projecl anal}1C list 

UCL• upper con6d<m:c limit 

CPC - Conwninant of coi=m 

ODD - dichlorodiphcnyldichloroclh>ne 

ODE - clichlorodiphfflyklich!oroclhonc 

DDT· clichlarocliph<:nyltrich!oroctlmlc 
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SURFACl'fSOIL (0- 2 feet bgs) (mg/kg) 

PAL METALS 

TABLE9-6 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 INDUSTRIAL USE 
SURFACE SOIL 

REMEDIAL INVESTlGATION REPORT 
DEVENS, MASSACHUSETTS 

Aluminum 2 / 2 7100 6735 NC 18000 7800 

~l\fd;{ft}d~4?&!1l!1Ym«t1\1f;!l})\W/,~l>i1Ulrl¾Yl111¥Ntr1ff!~lf%{¼11'1%f(!t(Z~··~iw.:§!;0f1$:t@A~+!?Jfa7~Jlitri\ii'~!ll~Afj!ih~~\0£!11}!fll!!l¾l~)M~t4a: 
Barium 2 I 2 29.3 20.2 NC 54 550 
Cadmium 0.7 - 0.7 I / 2 1.5 0.925 NC 1.28 3.9 
Calcium 100 - 100 I / 2 283 167 NC 810 NA 
Chromium 2 / 2 11.7 ll.2 NC 33 23 

NA No ' Less than RBC,' Background 

~~m-"!i1 
NA No 1 Less than RBC, 2 Background 

NA No ' Less than RBC 

NA No 2 Background,• Essential Nutrient 

NA No ' Less than RBC,' Background 

Cobalt 2 / 2 3.23 2.8 NC 4.7 470 NA No 'Less than RBC,' Background 
Copper 2 I 2 6.83 6.06 NC 13.5 310 NA No 1 LessthanRBC,J Background 

Iijib.JRt:,?A§\1+1li~3il!?t~ltttz1,s&l-%'0;1111il!Nttlfflili,"ft7t{~0<l\±'.'.½l~Jtit~f:WJl¥tsi¾%}'r:~S:'%J,\;Jl)tlMQJ!lfk~l$;1%§?,7:1!mit~~illiL\tS1,8~®9,!i:!f''iffi@lg3,@JIW-~l5,t~~>lt~Y,tffeJR~:~~~~gi'ms~~~~~~i 
Lead 2 / 2 32.7 20.3 NC 48 NA 400~ No J Less than ARARs 

Magnesium 2 / 2 1650 1600 NC 5500 NA NA No 2 Backgi-0-iirid;•"t~Siential Nutrient 

¥!lflgi!fu;s'e'l;1'¢'.ttl1i&l;~\hitr!:f¥J,{lsfl:0:~,r1tJx#;)itlr~\Ylhif6~+0~~i'Z:~l~Xf1ti!W!{li~:i'&'~4~f1;{m~,$'.;43Jfil:0Tu~'%l}JfiN~ll:l'igi3,~P.lt~4,,~~~.'.®ififfl~i\~Alli&n11~<:§}t~~~~~~~~~-~~ 
Nickel 2 / 2 I LI 10.8 NC 14.6 160 NA No I Less than RBC, 1 Background 
Potassium 2 / 2 683 446 NC 2400 NA NA No 2 Background,• Essential Nllfrient 

Sodium 2 / 2 435 418 NC 131 NA NA No • EssentiafNutrient 

Vanadium 2 / 2 9.41 9.29 NC 32.3 55 NA No ' Less than RBC, 1 Background 

Zinc 2 / 2 28.5 22.6 NC 43.9 2300 NA No ' Less than RBC, 1 Background 

PESTlCIDES/PCBs 
4,4'-DDE 0.0004 • 0.04 6 0.0081 0.006 NC J.9 NA No 1 Less than RBC 

4,4'-DDT 0.0004-0.04 6 0.0121 0.0066 NC J.9 NA No 1 Less than RBC 

PAL SEMlVOLATILE ORGANICS 
Fluoranthene 0.068- 1.8 6 0.14 0.61 NC 310 NA No 1 Less than RBC 

JO 0.048 12.5 
6 0.11 0.604 

Na.E_hthalenc 0.037 - 230 NC 
Phenanthrene 0.033 - J.8 NC 

160 NA No 1 Less than RBC 

160 NA No ' Less than RBC 

PE_ene 0.033 - 1.8 6 0.15 0.61 NC 230 NA No 1 Less than RBC 

PAL VOLATILE ORGANICS 
Toluene 5.9 - 230 2 I 6 0.003 0.0017 NC 1600 NA No 1 Less than RBC 

OTHER 
i,"<>t!'C~lli15:lPM~il:!'l~..lrir!i;i!'T,;;QGl'll!Gffl\N':2.ffltl~liJQl.il!Q-lilJ!~:~G~~ •• glij'i!i!,,.u.\l!i'>l~ 
~ 

<!lll\Ull!.1j§-
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NOTES: 

TABLE9-6 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 JNDUSTRIAL USE 
SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 

DEVENS, l\lASSACHUSETTS 

"Ba5ed on samples from 57B-96,0BX, 57B-96,09X, EXS7W02X and Dup, EX57WIOX and Dup, EX57WOSX, andEX57Wl7X 

"US EPA soil !e:idscrccning kvd (OSWER Directive 9355.4-12, 1994b) 

' Value for rn1ph1h:dcnc llSed ;as sUITOgalc. 

• For c.:ikulation of the CPC for TPH and EPHNPH fractions sec, Tab!c@. 

•Bad:gm101d: Maxim11111 conccnt:ralion in Fort Dc:vens b.ickgmund listed; 
URcgion Ill RBCs (USEPA, 1999): Residential RBC for so~ u.ed forsubsurfae,:soil cvahllltion 
RBCs b;.sed on c.:irdnogcnic effects arc associated with a I :,;JO~ cancer risk level; 

RBCs b;isedon 110ncan.:inogcnic effects arcadjllSled fora 1.arget HQ oro.1 (USEPA. 1999). 

' Less ll1an RBC • Maxim11111 dcicctcd c,mccnlr.ltion is less than risk-b:iscd collCClllralion. 

' Background • Sample concentrations detected ;,re al Of below background conccntr.itions. 

• Ex,;e,:ds RBC. Maximwndctcctcd ronccnt:raLion exceeds risk-b;iscdconcentr.ition. 
• Esscntfal Nutricn1 . Arulyle is an essential hwn:m nulrimt (rnagncsiwn, c:i.!ciwn, potassiwn, sodiwn} and is 1101 consid=-cd a CPC 

• Less 111-ln ARARs - Maximum detected concentration is lcss lhan conccntnuion shov,11 in ARAR.s column. 

• Exceeds ARARs • Maximum detected concentration is greater than colltffltnition $hOIITI in ARARs column. 

'Nos1andardavail.ib!c- No RBC or ARAR.s available, tl1ereforcall.'.llylc is a CPC. 
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Chcmials sdected ;is CPCs arc shaded. 

RBC - Risk-bued Concmtralion 

mg- nulligram 
kg-kilogram 

- Not applic:i.b!c 
ARARs- Applic.:ible or Relcv;m\ and Appropriate Requirements 

SQL- Sample Qwnti!ation Limit 
NA- No val~ av.iilab\e 

ND • Not dclo:ted 

NC- Not c.1kulated 
PAL .. protjeclall.'.llylc Ii.st 

UCL. upper confldenc: limit 

Cf'C - COt1bminan1 of concern 

4/14/00 9:49 AM 



SURFACE SOIL (0 - 2 feet bgs) (inglkg) 

PAL METALS 

TABLE9-7 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA3 RECREATIONAL USE 
SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

~~ni~;},\fQ!t~½~<:,Rf';J;Y)lJf;fu}JS'ltk:S¼tlt'rtElli'½fs¼l~\~Jn'¥t'½J~~W:atlV%Eix~lkJ/ill!i~~~:yfg~i½fiW:~~i~:§}$,!l:~~~~~,,1!£S~q1;i~-~-Qf¾i~~10~~~·)1;#§,~~~~Jft~llii!ttl~\l~lj 
Barium 2 / 2 17.1 15.9 NC 54 550 NA No 1 LessthanRBC, 2 Background 
Copper 2 / 2 3.46 3.2 NC 13.5 310 NA No I Less than RBC~ 1 -Bi:ickground 
Lead 10.5-10.5 I/ 2 22 13.6 NC 48 NA 400" No fiessthanARAR,'Background 

~'g@~es:1t1:t:sttt://N\tlfi0Jt1ffii{tir1~2i{tfffe!rti\$;!%1&,~('t1ll:Bl~B9;1&72:t4flt%t{z2-l:fiif?R½f~~'lsi~¢}¥1%?1JlPi~i{4'~~t~l£¥~i:QJill1;;lll'.tlf;i1]~!$J~f4\\111~~11~~~,~RB!\~~~~tl-~!~"l~ 
Selenium 2 / 2 8.29 8.21 NC ND 39 NA No I Less than RBC 
Zinc 2 / 2 27.5 21.7 NC 43.9 2300 NA No 'LessthanRBC,' Background 

PESTICIDES/PCBs 
4,4'- ODD 0.004 - 0.046 3 I 6 0.29 0.102 NC - 2.7 NA No 1 Less than RBC 

4,4'-DDT 0.004-0.05 1 I 6 0.0248 0.0166 NC - 1.9 NA No 1 Less than RBC 

Chlordane - Alpha 0.0013 - 0.0013 1 I 2 0.0028 0.0017 NC 1.8 ' NA No ' Less than RBC 

Chlordane - Gamma 0.0013 - 0.0013 1 I 2 0.0028 0.0017 NC 1.8 ' NA No 1 Less than RBC 

b,foliJriijtt,fA8!¥5'1l!~t+Wr~~tfa1!:J,tttl"B?\:1?1£i:()\Qffi!;~i),;{)~®lif~'R~fl74~!i:2!~~~:Q;\1~~~1~£<>.4JAfu1~Tif1rf®?~~~l~~S.~l1~iit~·~~i&X§~~~~11,~·;&\\~~~\IW',&t:;1t~! 
Endrin 0.004- 0.05 2 I 6 0.07 0.0263 NC - 2.3 NA No 1 Less than RBC 

Aroclor 1260 0.022 - 0.0804 3 I 6 4.3 0.816 NC - 0.32 NA No 1 Less than RBC 

PALSEMIVOLATILEORGANICS 
t,2-Dichlorobenzene 0.ll-0.11 1 I 2 0.35 0.203 NC - 700 NA No 1 Less than RBC 

1,4-Dichlorobenzene 0.098 - 0.098 1 I 2 0.48 0.265 NC - 27 NA No 1 Less than RBC 

Fluoranlhene 0.068- 6.4 1 I 6 0.13 1.23 NC - 310 NA No 1 Less than RBC 

Phenanthrene 0.033 - 6.4 1 I 6 0.067 1.21 NC }60 d NA No 1 Less than RBC 

Pyrene 0.033 - 6.4 1 I 6 0.096 1.22 NC - 230 NA No 1 Less than RBC 

PAL VOLATILE ORGANICS 
Chlorobenzene 0.0009 - 0.0009 1 I 2 0.012 0.0062 NC - 160 NA No 1 Less than RBC 

Trichloroethylene 0.0028 - 0.0028 1 I 2 0.0042 0.0028 NC - 58 NA No ' Less than RBC 

OTHER 
J:oial:!'.!\rn)!UO/,\:Ml':'llfl&@);l~lt•~l!r:lilUi1M.i!'.~)?-l'l.!/5:2a:lftl'i!Q5~Jle•~,:itAWaiG.1&:a!■.J1"!1~~~1'11111M!il!!!i~!il'Jl!l!liUIIII __ __ 
~ 
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NOTES: 

TABLE9-7 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 RECREATIONAL USE 
SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

" Baml on urnplcs from S7S-98-BF. S7S-98-14f, S7S-98-13X, S7S-98- \4X , EXS7f03X, EXS7W\4X, EXS7W ISX, arnl EXS7W16X 

"USEPA soil k:idsmcning level {OSWER Directive 9355.4-12, 1994b) 

• Value for cl,lonfanc wed ;1S a swrog:itc. 

~ Value fornaphlh.ilcnc used as swrog:itc. 

• For c.ilculalion of the CPC for TPH 3nd EPH/VPH fr.iciions sec Table@. 

•Backgrowtd: Maximum conccntr.ilion in Fort Ekvens bad.ground listed; 

Sec Appcndilt F for dcvdopmmt ofbadgro1111d. 

.. Region Ill RB Cs (USEPA, 199')): Residential RBC forsoil used for surface soil cv.i!u;nion 
RB Cs based on c:udnogcnic effects arc assocfa!cd with a Ix 10 .. cancer risk level; 

RBCs based on norn::ncinogcniecll'«ts arc adjmled for~ target HQ of0.I {USEPA. 1999). 

' Less th;;n RBC • Mnimwu detected conccnlr.'llion is Jess tllan risk-based toneCflLration. 

• Baclcground- S;irnpk: contc11Lralions dd«tedarc al or below b.ckgrowidconcen1r.1tions. 

• Exco:cds RBC. Maximwndctectedconecntr.iLion exceeds risk-bascdconccntr.uion. 

• Esscnti~I Nutrient • Analylc is an essential hwu;m nutrient (magnesium, ,;;ilcium, pot.assiwn. sodium) and is not considmd a CPC. 

• Less; lh:in ARARs - Maximum dd«ted conccnt:r.ilion is less than coucentr.11ion shov.n in ARARs column. 

~ Exceeds ARARs- Mhimum dc{e(:tcd colltcflLration is greater than conccnLration shov.n in ARARs colun111. 

'No Slarnl:miavailablc. Na RBC or ARARs available, lhcrefOJeanalyte is~ CPC. 

g:\proj ects\usaec\proj ects\57rilabl\hhrisk\revised\573 R-CPC.xls 2 of2 

Chcrniclls sckctcd as CPQ; are shaded 

RSC• Risk-based Concen1111.tion 

mg-millignm 

kg-kilogram 

• Not applicable 

ARARs • Applicable or Relevant and Appropriate R=quin:mcnts 

MCL- Maximum Contamin:inl Level 

SQL. Sample Quan1ita1ion Limit 

NA• No valueavaifablc 

NO • Not ddecied 

NC - Not ,;;ilculated bcc;iusc there arc fewer than 10 sampks. 

PAL• proljcci an:ilytelist 

UCL • upp« confidence limit 

CPC • contamin:inl or concern 

4/14/00 9:51 AM 



SUBSURFACE SOIL (2 -15 feet bJisf(mg/kg) 

PAL METALS 

TABLE!J~g· 
CHEMICALS OF POTENTlAL CONCERN 

AOC 57 AREA 2 INDUSTRIAL USE 
SUBSURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Aluminum 4 / 4 4620 3440 NC- 18000 -- -7800- - - -NA -N0-1 LeSsthanRBC,1 Backgr<lund 

i\i's:€~i_c&)l0>i\~:z;s*,1Jt£t@;;~$'~4!~:i'hlY:t~t;W'.:¥i&1;$;~/;t;'.{~ftSl'~~\1?1:l:fK<r,~}1,:tfi~~0~Rf~~-~Yt?~Pt~~-;!7a~✓~0Zli~!-t[i;~~;~J;if'~0?4~Zilli\fflAl?~~-a,y~fi~S[~~~,~~~£~~~y~~,~~~~~f 
Barium 4 / 4 17.6 11.5 NC 54 550 NA No I Less than RBC,2 Background 
Calcium 4 / 4 477 337 NC 810 -NA NA -N0-1 Background,'Essential Nutrient 
Chromium 4.05 - 4.05 2 / 4 14 6.61 NC 33 23 NA - - -No I Less than RBC, 2 Biickground 
Cobalt 4 / 4 3.79 2.68 NC 4.7 470- NA No - 1l.esSthatl RBC?Biickground 
Copper 4 / 4 8.42 5.41 NC 13.5 310 NA No 1 LessthanRBC, 1 Biickground 
'!ro' ''3MN'£,\%~,,,,,,,ji"'"¼A'"''ll7~P>%'V:ltiV!IG\Bq"'"'"'''Jl,\'j,ljX,\j\1''\\/\W~Y/-Q,,V,NWl!'\SQ80*m,,qmroso@,¾11lli:JM"'"""-llS000"87l0W'f'i'!"'~)i'!\,'8'1£4)#;!!1S'>-\A-''"'"'"'"B""'""'"•'RllG"illiic-un"''''-E''''''''-'''I " ~k l_;S:F~1 ,.;i{?;y;;,>Y;U /M;,,.,,,y,>' ~·%,w)(i_;;;;v;,,\.~%<:e-/'f!,PJ;iJ,1I>Wr\i:y,'1, <"-h 1.;v1x,~::t,\•r,,,;Bfo.,1k ,,· A,AJXtr,¼J,ii. . . ... JAfFVMV-l/k'ic_,,.. }dML dffl:J.'i0&'/Lh,,Vw,,,, .. ,.,.,. ,,Dlt«nHLd(;S,~Y~.SK\:i¼"WhM•.tw0't.\~!s'lL,,,:S~0F~,~fJ::r~"}=,,,,,,.,"'"?lt<s,-, .. ,.~~~"'•~½R~.'Wi\%\'1\$%}l0TW:1:kW/4\T,: 

Lead 4 / 4 2.96 2.39 NC 48 NA 400 • No 'Less than ARA.Rs-i Background 
Magnesium 4 / 4 1930 1350 NC 5500 NA NA No iBackground/Essential Nutrient 

'lyf<i!\gimC~;!i~f0tf,fr~;~.t>t'?c½:~il;¢0.ZQ1&~~!,~~~J~~~~t~@M5.ffil!~~l~i070t~~'GfJJ:~~~~¾J,~~it~.~~ltk11? .. ~Q:l\\~~@s~~~~~~~YS'fa~~~~£~~<1~~1B'.~~--
Nickel 4 / 4 12 7.74 NC 14.6 160 NA No I Less than RBC,' Background 
Potassium 4 / 4 742 488 NC 2400 NA NA No - •BackgToUI\d,~EsSentia!Nutrient 
Sodium 4 / 4 309 260 NC 131 NA NA No :.ESse~ent 
Vanadium 3.39-3.39 3 / 4 8.5 5.11 NC 323 55 NA No 1LessthanRBC. 1 Bii.ckgfoiind 
Zinc 8.03-8.03 3 / 4 19.8 12.5 NC 43.9 2300 NA No 'LessthanRBC. 1 Background 

PAL VOLATILE ORGANICS 
Trichlorof\uoromethane 0.0059 - 0.0059 3 / 4 Q,013 0.0075 NC 2300 NA No 'i.essiliallROC 

OTHER 
Tp'._~;'f~~tjttm::- " - , _)t' -~1;?·- "· -,Q~ ''"8•,: ." --., - --~- -- }''lf --~---- O)tl,ri~i'lllll~!O~ 

NOTl!S: 
• Based on samples rron1 S7B-9S-OIX, S7B-95.02X, S7E-95.0IX. 57E-95-04X. 

"USEPA soil lc:id scr«:ning level (OSWER Dim:ti~ 9355.4-12, 1994b) 

• For c;ilculiLionorlhcCPC forlPH secT~blc@. 

•s~ckgrowid: Maxin1wn tol\CClllr.ltion in Fort Devens; background listed; 

Sec Apptlldix F for development orbackground. 

♦*Region 111 RBCs (USl!PA. 1999): ResidcnLia! RBC for soil used for snbswfacc son evaluation. 
RBCs bllSed on e:arcinallcnic crrecis arc ..ssocfaced with a Ix to~canc,;r risk level; 

RBCsbllSed on noncarcino&wie eirecu arc adjusted fora 1:11gc1 HQ oro.1 (USEPA. 1999). 

' Less than RBC- Maximum detected concenlr.Ition is less than risk-b;isedtonC<mlr.llion 

• Background • Sample (XIIICCnlr.llions dclec:Lcd arc al or below background cul\CCfllDlions. 

• fuicccds RBC - M:iximwn detected conccn1r:uion exceed. risk-based (XIIICCnlr:ILion 

~ Essential Nutrient • An~lytc is an csscntfal hum:m nutrient (m,gncsiwn, alciwn, pol;l.Ssiwn, sodiwn) and is not considered a ere. 

• Less lhan ARARs - Main,wn detected ,;on=1r.11ion is Jc,ss tl1an CO<lCClllr:ition shown in ARARs co!WTIJI. 

~ Exceeds ARARs • Maximum detected WI\Cdllration is _grc.l\el' Lban COI>CQllr.ltion sho"11 in ARARs co\lllll!l. 

'No s1and:,rdavailablc- No RBC or ARARs avaibb!c, therefore an.1lyte is a CPC. 

!!:\nroiects\usacc\projects\57ritab\hhrisk\revised\572I-CPC.xls 1 of 1 

Chi::mic;ils selected. as CPCs arc shaded. 

RBC - Risk•b:1Sed eonc,;nuation 

mg • milligram 

kg-kilogr.im 

bgs. below ground surface 

SQ!.. - Sample Qu:11t1itation Limit 

NA -No value available 
NO-No1dctccted 

NC- Nol c:akulaLed bec;iusc there arc ro:wcr Lh:in IO samples. 

-- Notapplic;ibk 

PAL- project analytc list 

UCL• upper confidence limit 

ARARs - Applil::lblc or Rt!cv;,nt and Appropriate RcquiranonlS 

cPC. Con1:imin.1lc or= 

4114/00 9,45 AM 



TA.ISLE 9-9 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 RECREATIONAL USE 
SUBSURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

PAL METALS 

'~Umfi)llinl,~\:Zititll'tf'l;,U~~4rt~~iWh:?FJ:ilv!?\lft0K¾Jt~1¼1PI4f/iill.Ojf;~i+iittl\$~!1Q$\TlfaltttztPJilPEFSZ'ti;!>f~lQ/lt'§11.~.~lffilQ~~~~~Th[~; 

Barium 5.18- 5.18 9 / 12 116 30.8 156 54 550 NA 
Calcium JOO- 100 8 / IO 1190 513 2620 810 NA NA 

Cb'tolmiililt4:~/Z«ftilJ&":t'.r4)!?$1+~!!@:t!:¾~¾1t~¼4'iO::Si~:4I~$kll,~l;i&+l'..5Bli!4~4!l-!%¥Tt\~~~"7~19Jlt:IT'4~¾it~s.a>¥$.~.?9Frti~Iv¾~.~\t30'4'~s1Tu!~~1{13J;fJ7t'"'""0 ,$"'"':% 

Cobalt 1.42-1.42 4 I 10 4.7 I. 
CoEE_er 0.965-0.965 11 / 12 17.6 

Ma~csium 100- 100 9 / IO 1560 

Nickel 1.71-1.71 8 F 10 8.26 4.98 12.2 14:6 160 NA No 1 LessthanRBC/-Background 
Potassium JOO- 100 9 r 10 386 250 424 2400 NA NA ~Essential Nutriellt;-> Background 
Seleniwn 0.25 - 0.25 6 / 10 1.22 0.536 t.58 ND 39 NA No 'Less than RBC 
Silver 0.589- 0.589 l / 10 0.959 0.361 0.458 0.086 39 NA NO 'Less tnaiiRBC 
Sodium 10 / IO 726 503 626 131 NA NA No 41!S5iritia1Nutrient 
Vanadium 3.39 - 3.39 6 I IO I 1.9 6.25 16 32.3 55 NA No 'Less tlian RBC/-Background 
Zinc 8.03-8.03 8 / 12 753 87.5 550 43.9 23000 NA ~[essthanRBC 

PESTlCIDES/PCBS 
4,4'-DDD 0.0083 - 0.0083 2 12 0.044 0.0094 0.0159 2.7 NA No 'Less-than RBC 

4,4'-DDT 0.0071 - 0.0071 12 0.0352 0.0062 0.0086 1.9 NA No ' Less th3.n RBC 

PAL SEMIVOLATILE ORGANICS 
2-Mctl1ylnaphthalcnc 0.049 • 2 1 I 12 6 0.696 9.49 - 160 NA No ' Less than RBC 
Fluorantl1ene 0.068- 3 1 I 12 0.7 0.325 2.23 - 310 NA No ' Less than RBC 

Naphthalene 0.037 -1 1 I 12 6 0.626 7.61 - 160 NA No ' Less than RBC 
Pheneanthrcnc 0.033 - I 1 I 12 0.3 0.154 1.13 - 160 NA No ' Less than RBC 

Pyrene 0.033 -1 1 I 12 0.6 0.179 1.54 - 230 NA No 1 Less tl1an RBC 

PAL VOLATILE ORGANICS 
l ,2-Dichloroetl1y!eue (Total) 0.003-0.003 1 I 12 0.0039 0.0017 0.002 - 70 NA No ' Less tl1an RBC 
Acetone 0.017-0.017 4 I 12 0067 00197 0 0354 - 780 NA No ' Less tlmn RBC 
Ethyl benzene 0.0017-0.0017 2 I 12 0.051 0.0054 0.0114 - 780 NA No 1 Less tl1an RBC 
Tctrachloroetl1ylene 0.00078 - 0.00078 2 I 12 0.0059 0.001 0.0018 - 12 NA No ' Less tl1an RBC 
Toluene 0.00081 -0.00081 3 I 12 0.023 0.0033 0.0128 - 1600 NA No 1 Less tlmn RBC 
Trichlorocthylene 0.0028 - 0.0028 1 I 12 0.011 0.0022 0.003 - 58 NA No ' Less than RBC 
Xy!encs 0.0015 - 0.0015 1 I 12 0.27 0.0232 0.0488 - 16,000 NA No ' Less than RBC 
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TABLE 9-9 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 RECREATIONAL USE 
SUBSURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

OTHER 
:r'.'8~!ff,g!tQ!£~$.l~~Wa!t~4Xt~R\t,S,'\tS1!'2~J£;2J}i1U!ft&ilYtli#X\1t~'.1-i11l?ZZ,W/,01i~o/!/WJ{t3J;sJW:wJ'Ki;,1£~87,40,l\tf~i1:tl§r4½¢,t~~tz'.K'W§iiVJ:~:$i\NA'llfi1?~M&1llif!1~~4i!;s;,~~~ 
VPHRanges 

~~ '! '" :,it1~tt"l:l\\'f!'-lf4~:l1iM, ,,,.,-. iti. 

NOTES: 
• Based on sample:; lmm57E•95•13X (5ft). 57£.95•14X (6ft). 57E-9S·ISX (lfl). 57E•95•16X (2ft). 57E•95•1 SX (2ft). S7£.95•19X (2ft). 57E·9S-20X {5ft). 

57S-98-0JX (2ft), 575-98-0SX (Jfl), 57E-9S-07X (4ft). 57E-95•0SX 9 (4ft). and 57f.95.09X (Sil). 
"USEPAsoil lcadn:mning level (OSWER Dir<:clivc?35S.4•12, 1994b) 

' Value !or naphlNlcnc w:cd u sum,plc. 

" For calcublion oflhc: CPC fur TPH and EPWVPH fraclioM sec Table@. 

• Exposure:; IO pcuokum ;u cva!U>lcd using EPWVPH d:i~ Sec appaidi~ @. 

•Bitkgrowid: M:1:1'.iinnn amcaitnlion in Fort Devens b~cl:gowul listed; 

See Appendix F for d=kipmc,t orb:cl.grOIUld. 

••Region Ill RBCs t\JSEPA. 1999): Rcridmtfal RBC for soil 11$cd forsu\>sW"facc ~il cvalu:,~on. 
RBCs based on =.inogc,ie ctrccLS aic asso.i11cd wiih a lxl o~ canccr risk level: 

RBCs bascdoo non=ci~ogaiicclT«:LS arc associated wilb an adju,tcd HQofO.I (USEPA, 1999). 

' Lc:;s lhon RBC- Ma!Uinnndcltclcd amcaitratiOl'I lcu lh.ln risk-bascdcorn:cntration 

" Bocl:grow,d . San~k amca,tralioru dClcctcd arc at ct below b;>tkground conecntr.itions. 

'El.cccds RBC-MoxillZlmdou:ctcd conccn1nlioo exceeds risl:-boi:cd cxm=1ntion 

• Essaitial Nntriont . Anal)1C is ;ui c:;scitial hlimln nutrion1 (magnesium, alcium, powsiu.n\ todinn,) and is not coruidcrnl • CPC. 

., l.c:ls !h3l ARARs • Mv:inmndcteclcd c:onccntralion is less llun ro=1r.1~00 shown in ARARs col.um. 

" Extccds ARARs . Mo!Uinnn dtteclcd conccntnlion is ge,,1er lh.tn concmtulion sbcmn in ARA.Rs tOhllTll. 

' No standard av•il•blc • ND RBC c,r ARARs available, lhaeforc llllalylc is a CPC. 

g:\projects\usaec\projccts\57ritab\li111isk\reviscd\572R-CPC.xls 2of2 

Chcni,;als selected as CPCs arc shaded. 

RBC • Risk-basal COIICcnlr.llion 

mg•minigrams 

kg:-1:ilognms 

ARA.Rs· App!iabk or Rckva111 am! Appropriate RequircmcnLS 

bg,:. below grolllld surface 

SQL • S•lll'k Q-.w,liialion Llnil 

NA • No value avoilab\c 

••NDUpplic:ibk 

PAL. project analytc list 

UCL • upper confoloncc limit 

CPC-Coo1aminan1ofconccm 

ODO • dichlorodiphmyklichlomclrum.c 

DDT· dichkmldiphaiyluichlorocih:inc 

4/14/00 9:41 AM 



SUBSURFACE SOIL (2 - 15 feet bgs) (mg/kg) 

PAL METALS 

Aluminum 3 I 3 5610 

TABLE 9-10 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 INDUSTRIAL USE 
SUBSURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

4665 NC 18000 7800 NA No 'Lessthan RBC;rBackgroun_d 

~~j¢}/tiliZ~??t!~D\'.)fP1~)1/:'J771\t¾\Ji1lf'%lt{?Jt!Mf!i2§?03$liiiit;£rt~tl\~3tZ~~;r;vzn;1:3,11tTih''k~J:QlQ71Atf,l:i:,'[1Jh't'JC&?li'?,$:,1,1B?&JSf~~-~)'9\0l'.t:S,1½)iJ~}l~{4'fil1¥ils:0¾Q!;l:~ttf~l'.;l,~fLli~~l~K~-~~~~~~~1~~~11 
' Less than RBC, 1 Background Barium 3 I 3 16 14.6 NC 54 550 NA No 

Calcium 3 I 3 1380 747 NC 810 NA NA No • Essential Nutrient 

Chromium 3 I 3 7.57 6.12 NC 33 23 NA No ' Less than RBC, • Background 

Cobalt 1.4- l.4 2 I 3 2.7 1.58 NC 4.7 470 NA No ' Less than RBC, 1 Background 

Copper 3 I 3 5.48 5.19 NC 13.5 310 NA No ' Less than RBC, 1 Background 

TI!>JI1f~i~flf?1Ill'Wtirttl~1TT't?ffi~Bfh'W~PM&t,llf1R¾t~ifritl~¼P!Jtf01ITt~~lZ~is¾1/,~~~J%'4l:fillt#aflifltlW:;Wf4?Y<slitti0f?,7~?2?!:1,.it±~R:'1&&&1BI:&QQQilJ1J01¾tL\f~.Q< 
Magnesium 3 I 3 1340 1200 NC 5500 NA NA No 1 Background,• Essential Nutrient 

Manganese 3 I 3 65.2 60.6 NC 380 160 NA No ' Less than RBC, • Background 

Nickel 3 I 3 7.3 6.81 NC 14.6 160 NA No ' Less than RBC, • Background 

Potassium 3 I 3 742 611 NC 24000 NA NA No 1 Background,• Essential Nutrient 

Silver 0.59- 0.59 2 I 3 4.46 1.96 NC 0.086 39 NA No ' Less than RBC 

Sodium 3 I 3 555 533 NC 131 NA NA No • Essential Nutrient 

Vanadium 3 I 3 7.99 7.01 NC 32.3 55 NA No ' Less than RBC, i Background 

Zinc 3 I 3 18.3 17.2 NC 43.9 2300 NA No ' Less than RBC, 1 Background 

PESTICIDES/PCBs 

4,4-DDD 0.0003 - 0.0083 1 I 9 0.024 0.0041 NC - 2.7 NA No 1 Less than RBC 

Aroclor- 1260 0.0017 - 0.0804 4 I 9 0.26 0.053 NC - 0.32 NA No ' Less than RBC 

PAL VOLATILE ORGANICS 

Toluene 0.0008 - 7 2 I 9 0.0018 2.22 NC - 1600 NA No ' Less than RBC 

Xylenes 0.0015-9.3 1 I 9 0.0069 2.95 NC - 16000 NA No 1 Less than RBC 

OTHER 
~~~IJ?,@t!~YSlt~'ll?9,U~1%1&+!1¼:Pfw!-~,~.lt\\2~~Jt~r?~~1fflVlftt?t1S~~l;Sf;\Yf!iYQ~1t½?itD~{S!?£1,iZ,i:?9~iW~fltRlX~fXlll1%1i!:!¾{f+,~~lfil~-m~1r§vt~mt1tsitN&1filltlfllfa:);;~~\1Bt£f§j~u&i~:mU~Ri~'1L~a&~'1'~~~ 
EPH Ranges 

~70l8;AJipbali~ 
GJ97~6!Alipruiti: 
gn;m2z4,rorn_~µ; 
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NOTES: 

TABLE9-10 
CHEMlCALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 INDUSTRIAL USE 

SUBSURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 

DEVENS, I\-1ASSACHUSETIS 

• B:ised on samples fmmS7B.96-0SX (S fl), S7B-96-09X {S fl), 57B-%-1 IX am! Dup (10 fl), EXS7W06X {S fl), EX57W07X (5 fl), 

EX57W08X (5 fl), EXS7W09X (4 fl), EX57F0IX (6 fl), am! EXS7F02X (S fl). 
"Forc.ilculaliO!l orthl:CPC forTPH and EPH/VPH fr.1clions sec Table@. 

•Backgro!Uld: Maximum conccnlration in Fon Dtvcus baekgrowid listed; 
••Region Ill RBCs (USE PA, 1999): Residential RBC for:roil ltSccl forsubsurfacc50il t\'alwtion 
RBCs based on e;,rdnogcnie effects arc associated wilh a Ix \0~ cancer risk h:vd; 

RBCs based on nooc:111::inogcnic cffccls arc adjltSted fora 1ngct HQ of0.I (USEPA, 1999). 

'Less th.In RBC. Maxirnlllll dctccied con«ntration is less lli;in risk-based conccnlralion 

• Background. Sample co11CC11lrations delcclcd arc al or lx:low background conccnlr.ltioru:. 
• Exceeds RBC - Maximum detected conccnlr.ltion exceeds risk-based oorn:cn1ra1ion. 
• Essential Nutricnt . Analyte is an essential humln nulricnl (magm:siurn. caldwn, powsiwii, sodium) and is nol ronsid=d a CPC. 

• Less than ARARs . Maximum delccled cooccnlr.ltion is less tlun cona:ntraliDfl shown in ARARs colwnn 

" Exceeds ARARs - Ma:,;imurn dclcclcd cona:ntraliDfl is grc:ikc than cona:nlr.lliO!l sho1111 in ARARs column. 

' No stand;ird availllble. No RBC or ARARs av.1ilable, therefore ao;i!ytc is a CPC. 
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Chemicals selected :is CPCs arc shaded. 

RBC - Risk-basedConeenlr.llioo 

mg-mmigram 

kg-kilogmn 

- Not applicable 
ARARs - Applicable or Rclcvan! and Appropri:ite Requirements 
SQL. Sample Quantitation Limit 

NA- No v~lu:. available 
ND-Notdeta:lcd 
NC• Not c.ilculalcd because lliere arc fewer than 10 samples. 

PAL- proLjcct an:ilyte list 

UCL • upper confKkrn:c limit 
CPC - rontamio;int or concern 
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PAL METALS 

TABLE9-11 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 RECREATIONAL USE 

SUBSURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

@@llic;;ilii;l~l!l&Dllli\Hi'iilll!lii ___ l'lilli!illlllllllt!lli!l!llliJi1RB!i!illl'2,s,ib1!l!\'1!1siil!!}2I1llllA¥•llil·llAB\?Jl!E:lill:'••or,p~--E:!~! 
Barium 1 / 1 13.1 13.l NC 54 550 NA No 
Copper I / 1 2.2 2.2 NC 13.5 310 NA No 

NA No ' Less than RBC, J BackgroUJld Manganese 
Selenium 
Zinc 

PAL SEMIVOLATILE ORGANICS 
Bis(2-ethylhexyl)phthalate 

PAL VOLATILE ORGANICS 
l, l,1-Trichloroethane 
Toluene 
Xtlenes 

NOTES: 
• B;tScdon samples from 57$-98-ISF and S7S-98-15X. 

•BackgroW1d: Ma,.imwn ,:oncenlr:ltion in Fort Dcvi:ns backgroW1d listed; 

SccAppcmllir. F fon!cvclopmenl ofbackgrowid. 

I I I 
I I I 
I I I 

I I I 

I I I 
I I I 
I I I 

••RcgiDll Ill RBCs (USEPA. 1999): Rcsilkntfal RBC for$oil used for subsurface soi! cva!u.itiDll 
RBCs based on carcinogenic effects arc =iatcd with a Ix Io- cancer risk level; 

RBCs based on noncarcinogcnicdfects arc adjusccd for a target HQ ,:,fO.I {USEPA, 199~). 

' l.i;ss than RBC- M:uimwn dctccicd ,;oneeatr.nion is !cs.s than risk-basedroncwlration. 
• Backgraw,d. Sample concentrations d~!tttcd arc at or below background contCOlr.ltions. 

• Exceeds RBC- Maximwn dclectcd concentration c,;cccds risk-based conCClllr.llion. 

70.8 70.8 
5.89 5.89 
13.3 13.3 

14 14 

0.013 0.013 
0.0013 0.0013 
0.0041 0.0041 

• Essential Nutrient . Ana!ytc is an essential hwnan nutrient (=gncsiwn, ca!dwn, pol.3SSiW11, sodiwn) and is not consid=d a CPC. 

• Lcs.s lh:m ARARs- Maximunuk:t.:cced concentration is less th.an concmlr.ltiOfl shmm in ARARs column. 

M exceeds ARARs . M1ximwn d,:tected conccnlr.ltion is g=ta- than contCOlr.llion shown in ARARs colwnn. 

'No siand:m:I available- No RBC or ARARs availabl=, thw:forc an.:ilytt:is a CPC. 

g:\projects\usaec\projects\57ritab\\hhrisk\revised\573R-CPC.xls 

NC 380 160 
NC ND 39 
NC 43.9 2300 

NC - 46 

NC - 160 
NC - 1600 
NC - 16,000 

1 of! 

NA No I Less than RBC 
NA No 1 Less than RBC, • Background 

NA No ' Less than RBC 

NA No ' LeSS-thiri RBC 

NA No ' Less than RBC 

NA No ' Less than RBC 

Chemicals selected as CPCs arc shaded. 

RBC • Risk-based Concm1r.11ion 

mg-rni!!igiam 

kg-kilogr;.m 
- Notapplicable 

ARARs • Applicable or Relevant ;md Appropriate Requircmen.lS 

MCL • Maximum COJ1tarnin.:ml Level 
SQL- S..mplc Quantitation Limit 

NA• No valucav~ilablc 

ND-Notdetccted 
NC • Not caleuMed ba::m;c lhcrc arc fewer than 10 samples. 

PAL-pro!jeet llll31}1c list 
UCL - upper confidence limit 

CPC - wn1amin:in1 of conttrn 
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GROUNDWATER - UNFILTERED (µg/L) 

PAL METALS 

TABLE 9-12 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 INDUSTRIAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

~.i\iw.ii_tµ)ltf&fiYd>±+t~t~'!~t,;,Tu;tyt;J~A~'t-t,'rtl'.~,1;£;&7t?J&;".t;~/i~1~Rld?~M¥0Nilif!1//ii1J:4,Q4t~k'1ti,D¼~tSl431,S1tt1/1~01W'?tt"Kk-?10;tr:q~:zoimiil\i~5~7,9Jiiii?ilsil¼S1114~-9fi&'l!l:~#$~Y~~~'1lt~~~l!W!!$i~~~A~i~d1/ 
Bariw11 2 / 2 18.6 15.8 NC 39.6 260 2000 • No 'Lesst1mnRBC·'Lesstl1anARAR·1 Background __ _ 

Calcium 2 I 2 5010 4900 NC 14700 NA NA No • Essential Nutrient,' Background 

fy1:iiµ'g;lijij'.il/2~1lll+l¼'£B'.4lzflt+Xt!l;?JJ;f#,\f':Jk¾tJ!YJ,%§"~'7%:1Jitlkl~"nt\\LYl¥%10}g½'i£?4ti'.217PFl~tklN4ftt/£~Rfii¥R:#t\'.GTL¾T4PJ;~;}"ff½~Cy4%t4}/¼f:½1lili;i~~-l,U}¾ti/h)~'Jff~.\Jif";'$Mi44i/4'5F1\Jif@:n~"\ls~ifl.,~~~~~~-v~~/4'5,Vff~ 
Potassium 2 / 2 1560 1440 NC 2370 NA NA No • Essential Nutrient,• Background ---- -

Sodium 2 / 2 9000 5900 NC 10800 NA NA No •essentiifNl.ltrient, • Background 

PAL SEMIVOLATILE ORGANICS 
Diethyl Phthalate 2-2 I / 2 2.7 1.85 NC 2900 NA No 

PAL VOLATILE ORGANICS 

Toluene 0.5 - 0.5 I / 2 1.2 0.73 NC 75 1000 No 

OTHER 
Nitrite/Nitrate 2 I 2 2000 1435 NC NA 10000 No 
Chloride 2120- 2120 I / 2 13200 7130 NC - NA 250000 No 

GROUNDWATER:. FILTERED (J.l.g/L) 

PAL METALS 
~urrtin_iµl!'.?,f: :&%Y:TXtitf,.'{;10lt{f~J/,fit;lf~if£!1'4;1iji;~fil:_Y:41J§§rt½TJ@A,;\;itl:0#-i'.-~21i'.\'f(!:~0'lt:',%1JlJdi1;JfH;;/rtF{R48:$f,\JiiJN0t&l?ttziJt\+l~_,c%~\(l@,.11Y!l01-tX370QS:b.fifi'b'ftX\Zft(:!t:'t'.~Plt\%t&~~i 
Bariun1 2 I 2 17.2 15.6 NC 39.6 260 2000 • No 
Calciwn 2 / 2 5320 4990 NC 14700 NA NA No 

Magnesium 500-500 l / 2 507 379 NC 3480 NA NA No 

fyf3ilgart(lse~&,J\!¾¥21i{ttr4UVYinh,0\t¼:~i!JJ;S;';J:??it%?.JAt¼1i5l{,VStWJJ½ff,~,,:2.gc;t,.t1htWJJY&11tttfi?S'HY<?_-l,?t-0;?ln--101l~9.i>?FY8?JifJ;~\'o/Jt?-!4\lti\i2Y!4$'$3%l.mlt~:;k733J0/l¢fZ~-}lwl.$9lk7i£:l"R~~J 
Potassium 2 / 2 1660 1505 NC 2370 NA NA No 
Sodium 2 / 2 10100 6430 NC 10800 NA NA No 
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' Less tlmn RBC 

'Less than RBC) Less tlmn ARAR 

• Less than ARAR 
• Less than ARAR 

·':tlllimRBGh..\ExceedstARAIWBa, ~,, · .-•.,~,,-.-,,,.-w,,.,y,,""''·'-··7· ·,·-0, <"'-i" J >. "'-'-'.&·,, 

'Less than RBC·• Less than ARAR·'Background 
• Essential Nutnent, 2 Background 
• Essential Nutrient, 1 Background 

,4ffe<cceds:@fi,'i6J#.ceeiis;ajtj\R-;1ffiackgrt)UrnJ.~1:1B 
• Essential Nutrient, 2 Background 
• EsscntialNUtrii:iit? Background 
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NOTES: 
• B:m:d Oil unlUiercd san-.,lcs takm in 1995 fromS7M-95,05X, 57M,9S-MX. 

"Based on lillcn:dnmplcs taken in 1995 from57M,95,0SX, S7M-95-06X. 

•MCLtUSEPA. 1998) 

'Staind:uyMCL tlJSEPA. 1998) 

•aacksround: Maidrmrna.in=1r.1tio11 in Fort Devens bac\:grmmd lis1al; 

95 percent UCL ..,r Fort Jkvms bacl:groiuld goundw.itcr. Sec Appaldix F for dcvolopm,:111 ofbackgroimd. 

••R(Sion Ill RBQ; tUSEPA, 1997a): Tapw.ilcrRBCs 1Ucd forgrmmdwala' cvalu...tion. 
RB Cs based on c.m:inogcnic cfli,:1$ uc asS<>ciatcd wilh a I xi 0~c;incer risk level; 

RBCs b;ued onnon=ri110gmic cf\i,:1$ ar<::uljusto:d fora t.:ngotHQof0.1 (USEl'A. 1997a). 

•u ARARs lll'C prinwy or second:uy MCU. 

' Less lh:m RBC • Max:irmrndctcctcd COIICClltr.ltion is I= lh.m !Uk-llll.Scd concentration 

" B:.::kyuund • Sample C011Ct11tr.1tions dcleclcd :uc al or below background c.onccnlr.ltions. 

' Exceed; RBC • Maidrmrn dctcclcd cooccntntioo ~ risk-based cooo:ntratioo 

TABLE 9-12 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 INDUSTRIAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

• Esl:cnlial Nulriml . Anal)'lc is an cucntfal human nulriml (migncsium. C1kiun\ pol.lcium. sodiun1) ;nd is 110! considered a CPC. 

' Las llllln ARARs • Maxilllllm detected conctlltntioo is lcu lhmt ccmccntntion sho1>11 in ARARs colunn. 

" Exi:ccds ARAR.s . Muirmrn dcto;(cd corn:entration is grc,uer lmn roru:cntntion sho1>11 in ARAR.s rolunn. 

'Nn st.llldanlavailab!c. No RBCor ARARs available, thmforc analyte is a CPC. 
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Cbcmials sdo;tcd as CPCs arc shaded. 

RBC • Risk-based COIICa'ltr.ltion 

11g~niaogr.,im 

L-liLer 

SQL - S•!ll'lc Qumtiution Limil 

NA- No valucav:i.il.iblc 

NC • Not cakulat,:d bcc:,usc Llu:rc are fewer lhan 10 ~!ll'lts. 

-Not;ippliablc 

PAL· project aoal)'le list 

UCL - ttppcr to116dcn« Ii nit 

ARARs • Applic:,bk or Relevant and Apprnpria!e Requirements 

CPC -Conumiruucoftollcc:rn 

4/14/009:17 AM 



GROUNDWATE-R w UNFILTEREI'f(µg/l.) 

PAL METALS 

TABLt: 9wJ3 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 RECREATIONAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

~@i_¢Rdi~Xzif:W,~]¥r~\\lt¾L~A'f§0n,:t;tr~i?~-;t,1~~ti:sttt~f;ffi~~~;f/j);1{:~1&l~~-;1,;:~~~1?rfil.QZ?Af!ilitij"~~~~k~+9:i?R~W'X0f/.9104~·"B~<t1ti~~il'.s~~~~®'S~4Ji,~~&t~m 
Barium 6 / 6 27.6 14.4 NC 39.6 260 2000 • No I Less than RBC,' Background,• Less than ARAR 
Calcium 5 I 5 13600 8720 NC 14700 NA NA No z Background/ EssentiiifNutrient 

!fori'.:1'J;t?,Wi'\tfitliiZ«Ht~rti~1!5A0X!~l$%FJ.lf&~-~t~~-B.!{)j+/ittfi0B&:\¥U%itJZ4f&!,y¥ft~~~'l,~t,M~~§tQJ7¥:k701~5:lfc:?.iz.(i;lf;R~J¼R~~f#fift,¾9,lQOJi'¾¼ti½I11;,y;1;1J}Q.-:f,ffib:@.,Q9:&W,l-U.ZX~~,Q#MJ?J,~jiBt~~1~)1 
Magnesium 500. 500 4 I 5 1460 946 NC 3480 NA NA No z Background,' Essential Nutrient 

&~Ug"a:if~~&~A\ti:ti¾&tt4fk'\?fJ#&-~1tf.14It1f%4h~ifn¾~\ltllf:'.tY5,G"¢l7:nitf~l~Y\I.6~:Jl'{24.$·1tfli%ii:¢J:M~89~!ffit~-RG!1W&o/4ii?k'&*~-1;~_:¥tfV~dt7~~?.3.~l%.ftltt~Wl2!lB~~~~~~~f1~I~¼'.11:8~j~W 
Potassiun1 5 I 5 2800 1350 NC 2370 NA NA No • Essential Nutrient 

Sodiun1 5 I 5 34900 17200 NC 10800 NA NA No • Essential Nutrient 

PESTICIDES/PCBs 
~19J;¾l@P£1mt¾'m1&.t~ff2~/ffe40.4J:ll'.f&'.A9lF:tilf$f»-tfLWzSil111Pli~l~§25;-iJJ,i&sQ:2_Zfffi\m~t®;l4Yft&Jf}l1mi¥£2?t't'S\f/J%it&~f~~~g9m;~;;3;Jl~q~\(JJ;Q'.i?Iffl:~liE~-1§,t~filS!}~=mi1~r~~i 

PAL SEMIVOLATILE ORGANICS 
B:ts{+&lhW4JiJ)pli:t11filitt~,iiittA¥#2i\&Wiml~~f£'.'::4ml:rL~11\?f&.t:t21YAX¥%14~1Y2\BJlt'f&'2t½&~OW§/i1\b'2f½41tA'J..il2)&¼485lli@~l14'¾lf:z{$;7&%~0'.0f&tft¥if@.t~E~J'.l§:&~Atc,'i,~~~~1~~ 

PAL VOLATILE ORGANICS 
1';2:{IiC_lil_cfJ'.®Uj}']~ij¢l(t§JV.J)i~~t.Q:$J):~9'J_SJ4B;iJ;"t~~lfii2¥10'1/!'.¾Kt(>fu,'Wi¼&4tlH!±J:?}i§l~'tr;i+ll\~2}filtJ2~.\fj[,lNGfilt.'¾i~~:,;Jit§tJW;3/a.~,5~~~Q~f,-<a,w,:--.,•,~<>w,-m:,::o,m;c~~=-
'.fiifa.CJi.iom'eP!Y1.eiiel~Jf3.trhir~1i@l\¾~11~21!9Stl.Tlf,1£1f¼J&':;)tif?01'1fil:Zf#11t'%1f:~~7':fflfit4t1;J'&%l~1~@+703)-:S.~JJg1-J~mtK~Yll~"it½~1fkt9;,1,trJ&Alt11rl¾~~\1Jit~~l~~!.\lY!~~~~~,~~' 
Toluene 0.5 w 0.5 5 I 6 0.9 0.567 NC 75 NA No 'Less tlian RBC 

X#~nlOt;Q~tljy~enemt~~I::f:~\ill;}}Utz&~f;!tl;ltlJPS;?i:Q~Jt:<tf#ttt~410,'/t;!Wk:/k,~[,5/4C'i'~itf~l,';~~ii¾l¼~TtQ;~p~;;:v+~-~km~l~\i&~;1~q~,'?:t~~~~&~~j.~~~~~~~~~~IAffl,~,~-',: 

OTHER 
Nitrate/Nitrite 5 I 5 1800 1070 NC 

Ni.frt)1Wii.'.0btitf41~¼.lfil!llilt'litij%Jt4(~l~W-;ttltz&\fygfnlatit\lt.~ililtk~:&tt~1:ff-&l?:mJ.Z&Vttr~-~4lfi~~:4.~,1 
r,lii5SPJfS:t#&%Pt1W!~)l'f#~~~.trl:'%11¥::W:1.&fJ:?13f\%l?:}~Jtl:1!:411i11-If:ZW\Sfu"i$:~t£fff~':¥£11A»Zf0~~~,7,5;-§vJf(~1'frt~l&i'lt'0k~hJJ¥!1.'.Gh'l!l$it 
Cl1loride 5 / 5 63000 26200 NC - NA 
Sulfate 10,000 w 10,000 4 / 5 21000 14600 NC 

GROUNDWATER - FIL TERE-0-(µg/L) 

PAL METALS 
·-~eiij~J~\f~~i£[~~~1&1tt&Zl.?'.4.t£iis;4:~1;;t"L'¥;Jll,tllt12.tt'¼lJi?'d~-lilt5!&f1f.?7:3.¾t~~®:1?fZ\?1#t1l"!N9+fxtr'11:½t~l9';?;'r}~i;;~,~Qi~§t~,tW~~ltr~'X:¢s~™~~'t~~a~i 
Barium 6 / 6 27.7 14.6 NC 39.6 260 NA No 'LessthanRBC,: Background 
Calcium 5 I 5 12700 8610 NC 14700 NA NA No •EssentialNUtrien~'Background 

li9.ii!int'Yt&iltfilft!M}1½JIBP'.:'f'.i®13/f?10$t£'.~l1:k~1lltl8J_8~3;~;;.;t7,JvttS~1?4.½'.?Z¼?A~$r2J'¾0Y€S◊lS!!~~~QflSL;;4'.;gJ;sYJ¾t\$OO.V¢fi!t6¥Gtn0+1tl';t;ki~WOffe'l,~1/f!#X'il!Hl_Q;illi/~/\?4t'SA~efili:&h~~~~~]¥: 
500 · 500 4 I 5 1370 941 NC 3480 NA NA No •Essentia"fNiitrient,' Backgrow1d 

j\;fq~~!Stf4t:'ffif~~~~/2Uf§~¥1\1t'1~f&'4'£\'itikt0i~J¾f~¼'f,#l!A~~~l~+l't1!8J~~iftX!¼ift¥1~_S;QJJ:;tltf½l:fGS&;i:}ijs.':fill%¾29,ltltt\~fJ:\'rriB~~Y¢)~~«t:t:iN~¼§:~~4cj;Elt~~§ffl~1Wt'it'l'z~t~.$:'hY~~¼¼~~~zi 
5 I 5 2990 1550 NC 2370 NA NA No ~ Essential Nutrient 

Sodium 5 I 5 34500 17000 NC 10800 NA NA No •Essentia!Nutrient 
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NOTES: 

TArif:£9.13 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 RECREATIONAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

"B:ualon 11Dlilleral sa"1'1cs t.,.1,:cn in 199S IU>d 1998 lmrnS7M-9S-04A. S7M-9S-04B, S7M-95-07X, S7M-9S-OSA. S7M-9S.OSB, 57P•98.02X. 

"Bmdoo 1i11aal5•1f4lleti 1:1\:.m in 199S :irn1 1998 from S7M-9S-04A. S7M-95-0•lll, S7M.9S-07X. S7M•95.08A, 57M-9S.08B, S7P•98.02X. 

'MCL{USEPA. 1998) 

"Sccond;uyMCL (USEPA. 1998) 

• The value R,r cis•l,:Z-dichloroclhylcoc was: used bCC.lust il is lhc n-..,.t co115aulivc value. 

•Backgrmmd: M1ximum concaunlion in Fort Ikvons b.icl:grow,d tistN: 

95 per=t UCLorFQrl. Ikvau backgrouadgrowidw:tler. S« Appaidix F fordtvdopment ofb:icl,;row,d. 

••Region Ill RBCs {USEPA, 1997a): Tapwoler RBCs wat R,r groundwatercval,.111.ion. 
RBCs ba.stdOII carcinogmicclfects ire IISWCiatal wilh a lx!O~can,;errisk \a,cl; 

RBCs b;ucdon noncan:illOg,:niccflCCIS ::re adj1mcd for~ brgcl HQof0.I {USEPA. 1997a). 

• 0 ARARs are prim:iryor sccondllry MCU. 

'LC$!I W.n RBC- MaxiTJ1Ut1dc!OCled con=tralion is ks,; lmnrisk-bu«I coneaitralioo 

• Bacl,:grour>d • Santilc ronecnwtions dctmcd arc •L er below b.K:kyowid concc:ntral.iODS. 

• Exettd.s RBC. MWmumd=tal eoru:cnwtion cxtced:i risk-based eooecn1r.1lion 

• Es=li•l N11lriertL •An3lytcis an csscolial luun.111 m1lriau (magm:silllll, calcilllll, potusilllll, sodium) ;ind is not=idaal a CPC. 

• Leu Ow, ARARs . Maximumde!cctal C011Ca1Lr.ltion is less thin ron=tration sho\\11 in ARARs to!UQIL 

" Extced:i ARARs. Mui111.1mdc!ccLal cooecntratioo is grcala tlWI ronecntralinn sbo\\11 in ARARs rolunn. 

'No s!;mdanl avail;iblc• Nn RBCor ARARs ani!~bk, lhercfon:ana!)1C is 3 CPC. 

' No sundrn:lanilabk• No RBCor A.RARs av;ibble, thCfcforc :inalytc is a CPC. 

g:\projects\usaec\projects\57ri1abl\hhrisk\revised\572R-CPC.xls 2 of2 

Chi:rnicals ielccied as CPCs ore sh;,dcd. 

RBC • Risk-basal C011CC11tral.ion 

ARARs • Applic::iblc or Rdcv;mt ~ Appropriate Rl'qllircm::nts 

µg. nia-ograrm 

L-lita 

SQL •Sar,;,leQ=tlit.11.ion Linil 

NA-Novalucanil;iblc 

•· No1 applicable 

NC • Not ~k:ul:ucd bcc:n1,;c lh,:n: 2fC fowa than 10 s•llt'lcs. 

PAL. projo,;t :malytc fut 

UCL· uppa conlidCIICC limit 

cPC-COnt..minantorronam 
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GROUNDWATER - UNFILTERED (µg/L) 

PAL METALS 

TABLE9-14 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 INDUSTRIAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

i!Jlliiiir,lliii!!ll\filfi!iel!;it!BIBl!J~l!!BJ!&'l!!lllil!!!tl!l!Wib%l!i'4i'1:?lilt'./1!/iilli&lli1i!f!@Dliil1!ill~J8ffl1'Jilclllli!l/il!l'J!i1@'LQ1!illll!illlllll&Tik}:lll!!!\!l!-~.9llllllll!11\l'Jiliilllt'l!i:'i!t~!il'!!;l!lf~lll~\!!l'.\!11Mi!!i 
~~lii~fafu~~'¾§1'?1¢llliUH!Yfe\t~ltt~1~t1l~i,t<!h~%1fi&VtJWi::J,¥ifli#t@~-jJfu\thfVt';{/3,3l~~!lll>lt?l+>n:?.f!f4lil~~WR%~~J0,3~~~iffll{Q~1,\l~~~~~'Ml\t~~-~~~:~~l!lilffik!m~;~1tiai11111r111:(t 
Barium 2 / 2 87.2 52.4 NC 39.6 260 2000 ~ No 'Less than RBC, • Less than ARARs 

CZii,dA\iijJ:r(st?4\¼1fuiW1!~5NEJUtfrfITI!t~1f0,'.?,~1<UJ~~r9J;fmI1lk:%WL~H'rlittitl¾\$':iil'ti0~~I61Jl%,'J(¼?/0\'fffi£5:tQ9Jfa$W01Zi:J;-l.W£G'ffifif@l?~J.Ull,s;f~it'vl&l!lfl•Thi&l:Ji:lfitffl~'l!?Z.?~•~~~~1 
Calcium 2 / 2 8150 8050 NC 14700 NA NA No ~Essentialnutrient,'Background 
Ii'·~·-7170~•~?/43'h4tf'i5'?&%1h:0r,:>µ:¼'¾mvfi~'WH:V~"'"'1s0"t0n+'i8-t1+rli012>~1,,r\Q'':'"w<w0·>f':"'"Fl2400'w;t"?,,"'n-;,t¥V63,00'&'·"'m:n.:rn;\:;.e~,"'L'<9l·oowtv,;,;:;;Bf?-u:cl\~"Cffit1z1t1t1Y"'&sK~'v11n.wYt0!lno1£<1"'~-ro-'..-J0'iTu'3-;l'"N>~RB°'tlimxceecls1!:"-'P'1l.-1:)-''IZ1J000"'R'<:t%'<lltt,~,*1lili,J%Jtl . "O.iJ.Jdxh£11»,f&%fOi,tbJ\'\W/Sl0,~f0.\l~"'fJ,ff½«M#,Wht¾44Wfti10&:,.w,0'!Jl,.,;L A,4co'<JniZ+t"'i>J•Jtl±:½ ' .. :.,""•··'!Ll'-TttXt\".,•t6 ... , " .. 0'-\l'~t'HHJ~wFi.'fi'\J;, .• ___ , .... ... 0\¾:'.:iY½M't¼t.%'.<111\>~ .. /t.l!J-0'.\&'¼t~1nv0%'\¾.~-¥: ,,,.4A-,'BJkNH,!-Jit11£iftt~,.,,-.~•,.~~"::P.~"""'""'", '.i""'~~';,:i'Ai:¼\¼t1f\%tlRtAlffit.¥Wl'n¾?hs!: 

Magnesium 1000 - 1000 1 / 2 1110 805 NC 3480 NA NA No • Essential nutrient, 1 Background 

lyf~~~~4il••:tmt1#NfttSfii'!~tktt1!10~!k~lffl~ill1fitl¥-:HlX0f2!~ttW!~%¼1~~0.§',li~~}Xj¥k,~3:fj~lJR:tN.9:t111tV&li4'~9J,(zjnEf¼~ll~1JltZ31m?~lutl•r~oJttliW~ij'.\\~~~~§&~~~l0~i~'.l~l!i 
Potassium 2 / 2 2400 1980 NC 2370 NA NA No • Essential nutrient 
Zinc 35.8-35.8 1 I 2 192 105 NC 21.1 1100 500 ~ No 1 LessthanRBC,'LesslhanARARs 

PAL SEMIVOLATrLE ORGANICS 
;t';1APlclil~fqD,~ltl;.l:•fi\-tl!fflh~1?%~~£xi&£${t£zl'Sl$if$%'t\:f11:/k12;{0;~iiftif0%7M1tNJ',?s!.&;f:✓&W,!£41Xilt~?:%5qz;t;Et01'.'l~4tllYT~fu~tf¾~+«i~~;ff;4;'.¥irl~~$'.§P.O~Ymi~~:g§~§]L~~~~T~i 
'r1"~4-'P1.C1110JoJ?~.~t(e'.ifitti~'&~1,~¾½!At~.ii7:'~PPit'?m~,i\'itl::~;;?i,>f:?41\fi~'.~1itt~:$';·~;s;~17{1;?1ltrft¥§~~¼82~G\W¾~Sfi7-:'10~&~1.Yill7ft4tk-f~\t'it'£3;!-Q.~'4~i!W'~'ttl~4tlh1t'l?t~-~~JY}§t~9.~~L~J~-~~fl 
2-Methylnaphthalene 1.7 - 1.7 1 / 2 4.4 2.63 NC - 12 NA No 'Less than RBC 
4-Methy\phenol 0.52 - 0.52 1 / 2 1.5 0.88 NC - 18 NA No 'Less than RBC 

tl~f?J{t)j~~~!{$itJ{~iif?t~5;1~~~4t'¾}1~~?~~*9.:5Jt1P~iV!}Yi:a~~1?Alt!Vf;ft~Ut?llfuY1l~~~;t2.0];M§4¼!~&½1\J .. 9:,tib~Wkl??::tl~kY'~B\~'7±Sffil.i&l)f~i85.0~i??,t#l■-tfv~l{~--~s~,~~:m!}-b~----il~~~~~~ 

PAL VOLATILE ORGANICS 

aofuoa' ~ill!!ond .!58 JI' 'fil !~-• 
C.~qiii!f!ei~M!l--;tl:l;lilO!ID~'il\:!'li!!lfl!'II•... === =="" '!II ,_ 
Dichloromethane 2.3 - 2.3 I / 2 2.9 2.03 NC - 4.1 NA No I LeSiihait RBC 
Ethylbenzene 0.5-0.5 l / 2 46 23.l NC - 130 700 • · No 1 LessthanRBC,'LessthanARARs 
-r·'""-'~·~..-1 ····-·'"•1.."•···?v"'''\i(1'VllJ'.''1tAT£l";{"'I½¼'0j '•1116"'''1]''61'B\,w'.tLl!l,""'k'¾A.VJ'"I ).\el '1',x:1"~""-,HW:lP'f•"2'6"''N?'i"-"1 "'\'.\'"4.\r1"n§fr+>:w .. 'T""-'\J/;t( ,,r;;rs .,..;p,tfW"/f. &?,"'o'l'l{Jll!i/YVt.l\'0t•1"'1t.'lliM%iV!f;fXJ:i\%?'8c;01,Ji',Mf¥2i:tv'~i,.'1t$#lRV,-,>ii,Adrll'R(3'1:.'dU>e!Sfu'af:i'i/'A/R'A'.ll't'"10i//Ht:S:fiA/&;"~'¼;\'~I( I 
;:+ e.U::<fYlJ.,Q!Q};,y,!~,;z.00J?&0t~Ji&'-t'VN.]:\';,ii;i\'J'1/JJ0+.-.... ,¼'¼ .. 7-.. /ttt&0: lt;;,;0'11,/K', .. 1'0 }i:f-.!l1~, .. t0JJ0t+rJr.·JS":: ,; ,,fl};;1½.'i!M;,§.,'/L'll-fK(1-,cfu''/;:,,\i·b,~Y;tibS,:/IJ!iJ{¼;):~-!1P:\T1titft<ukI:1i&ii.P/,S .. ¾hifo!}it;.ei½1i!iif!4t,!Z;-¼Y'.'ifi4%.J'!l~;~it¾¾1»';1P,~';:7';,;_:;~;,.~,,,,_,..,¢~~::t,1¾\/,%'01~'¥'-?+~i-tlt'1Si1i.< 

Toluene 0.5 - 0.5 1 / 2 19 9.63 NC - 75 1000 • No 'Less than RBC,' Less than ARARs 
Trichloroethene 0.5 - 0.5 1 / 2 0.59 0.42 NC - 1.6 5 • No .-Less than RBc;, LeSSlhiiTI_ARARs_ 
Xylenes 0.84 - 0.84 1 / 2 200 100 NC - 1200 10000 • No I Less than RBC,' Less than ARARs 

OTHER 

I I I ===~ - ' Less than ARARs 
tJ P" ·Z ,r~;i ;2 

:. , _ 'r~ata••~~--. 
!IIJ;l.!!i~!'!ll 
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PAL METALS 

TABLE9-14 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 Th'DUSTRIAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

~W~'¾>1134Y4Fi?.zytftl~il1/)!ILi~;pZfe\Ttl'WifiY4¥l(~t4iir'.tllS1Jittll1k11f~1J;;f1tRi\0;\~l?&V~\4~Wr¥~1f¢lhfi':3~}fll&\~J$:\Gt~4~iil&S!•ifQ~iif#,11¼1¼?0~~:P;~$~Vi?&1f~-Q~-¥~~$~ll!3'2 
Barium l / l 37.4 36.9 NC 39.6 260 2000 • No 

Calcium I / I 10100 9960 NC 14700 NA NA No -i-BackgroumVEssential Nutrient 
If k.'-'il:>'4;tt,1f§Z00'f\YBm+w:;,1spht'"'P;1:&@W:''¾~i"t:hlf?-J}CTi\@rnn:~"¥%'-''-'-"V"Ms'Ht:1\4:ittt:1;0;:0f''":%P0£JilltBlf50Qf11;,l;Y±t;~J?'*:fil.1000\Yllifl2lKtC;0':01Y('zi'.Ji/lnlOO¼t01qsr1vAf.'.-tl><li.¾iJc1·00:!;%i:01&s1t1wtm1JB,1:0(Jg:dTufil\i/f~~~-..;-~RBn~:mc,.,.r1~ntA•R..vi('l);!P:t.WA,,~~f'"'tfff~+-"1>N1 . ~ OJl3,;ij'§0<&%¾ffiitvu1rws<JfVf\'lJ)0];\1;0!W;\i1tn.?~SiMRittJ!ZjV,:;V/$,\\SVittGBt'\-,,, 0'0hh .cv,-£.'mL.'iAM,-•'>Jt .. I- "' "' ,rN,%.,,<i //:!¥¼ '" "'", .,,t\ft,;u;u ... ,,s.?6., ,,,,/J-7,, . , ... 4'0)1-;2Z:'¼'S"s~.Y\~3',.•, ...... -Wl"¾Tu..'¾0M.Wi¼4Y~. , .. )tfi§m&W\"R,},~,!i)Jl'f/2,_~,,"~"'"'"""N""',~#•,-s.~li:'r'::~;~J4'.1'1\\\'$',}t/)'/<\fJ;l,~q:lfi00/$JSI 

Magnesium 1 I I 775 744 NC 3480 NA NA No 1 Background,• Essential Nutrient 

M:ini'&ij(~}$1:mr!!~~zSJ'k4lzltMti!llwSJI&~\.1½U~J~lff+itJK1litA\¼¾1JlW;lt#S:w»,\YA¾~x'BJ:$;J;~~iii@f!Bl7£1rlX'$i~G·&J'?f;f;4lTffl:~!?Jf:+'lf1¼1ii?.r~WZff1~1itnfJ{~&J~+Wl?9:tllf~~~z!m~~~~atllm•1 
Potassium l I I 2370 2120 NC 2370 NA NA No 1 Background,• Essential Nutrient 

Sodium I l 

Zinc I l 

NOTES: 
• Based on unfilltfcdsamp!c:s t.akcn in 1995 and 1996 from S7M-95-D3X and 57M-96-09X. 

• 8;,scdon filtered sampks lakw in 1995 rrom 57M-9S-03X and its duplicatc. 

• MCL (USEPA. 1998) 

·sl:(:(lnd;iiyMCL(USEPA, 1998) 

•Background: Maximum coneen1ration in Fort Devens background listed; 
9S p~ UCLoffort Devens background groundwater. Sec Appendix F for 11:<,cloplllt:III ofbackgro1111d 

••Region Ill RBCs (USEl'A, 1997a): TapwaterRBCs 11Sed ror groimdw.itcrcvalu:ition 
RBCs based on carcinogenic cffccis arc associated ll'ilh a Ix 1o~c:mcct risk level; 

RBCs based on noncan:inogcnic clfcclS arc adjusted fora target HQ ofO.I (USEPA, 1997a). 

••• ARAR.s arc pl'Ult:11)' or se,:,:,nd:uy MCLs. 

• L= Lhan RBC- M:ur.imwn dc:1ec1ed conccoLration ill less Lhan risk-based conccnLration. 

• Backgrowu:l • Sample concentrations tk:loxtcd an; at or bclo\\' background conccnuations. 

• E~c:«ds RBC. M.1Ximum deteclcd c:onccntr.1tion exceeds risk-based concenLraLion 

1950 
46.3 

• Essential NutrknL • An:ilytc is ~n essential human nutrient (m:ignesium, calcium. p<1tassium, sodium) and ill nol considucd a CPC. 

'Less tb:mARARs. Maximum dcteclcd COfltcntr.itian ill less Lhan cona:nlr.Uian shol'nl in ARARs column. 
~ E:r<tccds ARAR.s - M:ur.imuni detected cone,;ntr.llion is greater than conCQllr.llion sbown in ARARs column. 

'Nosl:mdardavailablc - No RBC nr ARARs available, Lhcrcrorcanalytc is a CPC. 

g:\projects\usacc\projects\57ritabl\hhrisk\revised\573I·CPC.x\s 

1930 
44.8 

NC 10800 NA 
NC 21.1 1100 

2 of2 

NA No 1 Background,• Essential Nutrient 
5000 d No 1 Less than RBC/ Less than ARARs 

Chcmic.ils seloxtcd as CPCs an; shaded 

RBC - Risk-based Concc:nlr.ltion 

118 • microgram 
L- liler 
• NoL applic.iblc 

ARARs • Applicable or Rclcv:mt and Appropriate Rcquircnmrts 
MCL - Ma~imum Cont:unin:ml Level 

SQL- Sample Quantitation Limit 
NA- No valucav:iifablc 

ND•Notdctcctcd 
NC - Nat c:i!tubted because lhcrc an; fewer tlt:ln IO sampla. 

PAL.- pmtjcct arullytc li!il 
UCL. upper conlidc:nec: limit 

CPC - conwnin:ml or concern 
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TAnLE9-1s 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 RECREATIONAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

PAL METALS 
mJfi'iµijl)Ji¼lTIWZ~t§{tl'si:tl@lla\~+TI~tiWf!tf+~Zl~k!1S,~tl431¼11¥DIITT¼lTu7-!f_5,0:]'4'tl!i¾\Tf;f¼tl,12~11¥t'lt{f~;:tl<J?fil+~tlt1l{§_~21ltit,t®;s1tti"llr1:½\f{t{4??()P~~~~ll&Fi?! 
~e~Js£i¾:¥mi'b:1~~~.i~~Jl11g~~;t;;~;&~ffif41¥la~itfzl;;{§;'.'./t~\¾~~~~t!rr1~1~~1Q~~,:tS~it"t~g0,lflb1/Xtl±,JQ::?}l~e!~Ji~;Q:Q!$;~~!tlnf~{?QJ 
Barium 6 / 6 41.8 23.l NC 39.6 260 
Calcium 3 I 3 16,900 9340 NC 14,700 NA NA No • EsSC:IltialNU.iifent 
Copper 5.0 - 5.0 I / 6 8.54 3 NC 8.09 150 1300 < No 'Less than RBC,' Less than ARAR 

Ir§il~B~~tr<Y!~{t,~~~~~3mt~-~\~ti\\iJJ1:{~i\t1st4ltl\7jf,¥;;3,'Jv71{~~0}t0~YG4JB1WlQj~f{f;f$l),t~~filil9,9':ITf0t\tjjSiS~NG,r:fi1ifiW?B.¥~.,1.QQ~~~~'.tfJ,%1h:'11)1~1;tw10lf#~;W~,QQJJ1~~Et{~~~1b1~%'~t$~~lt~<!§:~~4~t1~{t~-
1 

Magnesium 1000 - 1000 1 / 3 1080 693 NC 3480 NA NA No • Essential Nutrient 

fy{~gaji'.~~+1t+xtsflitf&~B'Zt\\~IS{i1Ilt~~~~;;~t#f(fttl?ik<L1IJdJBfft;ia4l?~~~~l{3;2,2~'lr~m~~.<;l+li'40ll~~JPM'Js½tl~~!{%1/iltilh7Aili~tlWi~~Q~~-~~~Sib~~,-ijt1tlfiJ.ffll1!) 
Potassium 1000-1000 2 / 3 1730 1290 NC 2370 NA NA No 4 EssentialNutrient 
Sodium 2290 - 2290 2 / 3 5050 3020 NC 10,800 NA NA No • Essential Nutrient 
Zinc 35.8 - 35.8 l / 6 37.2 21.l NC 21.l 1100 5000 ~ No I Less than RBC,' Less than ARAR 

PAL SEMIVOLATILE ORGANICS 
1,2-dich\orobenzene 1.7-1.7 2 / 6 6.4 2.24 NC - 6.4 600 • No 'LessthanARAR 

U£W~ljt,3TO~nz¢TI~~f&~ffi:J'1i10!iik'frilt1;if~t~ikliril«!ht1f;~t;1J'.f¼t~~~gtt}'.£iXW:P)1'.Tit~A't!f~~~~Z\ijiiffJ~'7Tfi0!1/¢li:~Q~¾t?4'~~S;';;tttf¼faJ\tf!dft&J~<}ttQI~7i!)~"tMI$-1~K\5,iS~tft1¥~ .. !tlfil~~~.~~§fst~~!!-l2%l~~l,~i!'.\f1 
2-melh}'ln~~hthalene 1.7- 1.7 1 / 6 2 1.04 NC - 12 NA No I Less than RBC -- -
4-methylphenol 0.52- 0.52 1 / 6 5 1.05 NC - 18 NA No I Less than RBC 
a· ,-,Ft11"8!="-"l!ill'_,,,-•1"'"'""'"''"'lffi•"'---., ..... ...,iltl•"·''"'•""lWil!lFlill Pl! tllt'ttl'tf'f11"l'ij I • ···M•""_""""_"'"""'EtoMI...,_ ---.. 1~_1..-c.-~- _N,-,'ltJ:l~, ··---~~--:%11!.t ... ~At•lllii,tml. .. ._,fi.~~.......,...:~ir,.JJ!ll,,,,,,.,,!!!~JRi. ~" ,,, ,, ,.,, ,_,. ,., -• .,lit~~~~-----·~:I 
li.P~~ij¢~qjlfif.i~if~~9; " ' ' .,.,,, - : :"" " ' - ., -- - ','S -~ , .. , .,,, ,,~•- l';\.11♦' • .. , ,. ~ ., • • , .. 

PAL VOLATILE ORGANICS 
Chlorobenzene 0.5. 0.5 I / 6 0.88 0.355 NC - 11 100 • No fJ..esSlhan R.BC-,TJ..ess than ARAR 
Ethzibenzene 0.5-0.5 3 I <i 20 4.46 NC - 130 700 • No iLesSthanRBC; 5 LesSthan-ARAR 
Styrene 0.5-0.5 l / 6 8 1.54 NC - 160 100 No 'LessthanRBC,'LessthanARAR 

'.JJ_tqi,qbI,OfOeJ;ij~)lSX\~4/J?i\:t~tfl!fllt~tfi;jY(!I~?¥,}J,t6-L~itsiNb1\+lffr'f:J!;Vz'.,~1~:!i:¼¾Y:0~!iil§I5,;k,'ffl~1,\CJ~,$Jj~q'f;Iil)l'p~~r/311$:YZl,Vffl~i/ffe,q"ff\~~)lffh!Jr&Q§l~ll&t1¼f?dUIJ-$~~Wffl.~: 
Toluene 0.5 - 0.5 2 / 6 2.9 0.833 NC - 75 1000 No 'Less than RBC, • Less than ARAR 

lTI~~1,o,r,oe;th'Yl#1e;;~hll\0t1Jlt1l'1,~Ns!0SV£W½~'Zi!,Q~~~Jl;~;t;¥ft{£1'1dfii1lliWK,J?~L+J/kl!2~§}:3;-,&;11;1:Jl~YX:0:0;~370~1vc!s'f¾!fN9£¥0'~r¾%4~f#:ll-~i1~sl~i~9;1§;'J'r~jj~jf;)iH&~,~~-X~lt'lt~~~~~~£@:n'ftg~1§~E~~~~ 
XX_lenes 0.84- 0.84 2 / 6 5.9 2.21 NC - 1200 10,000 < No I Less than RBC,' Less than ARAR 

OTHER 
3 / 3 132 67.7 NC - NA 10,000 • No • Less than-AR.AR 

... ··: !E'.9 II ·,II!! , .• ~'£ . • . 2:!~Ill!!lll&m!lllf!.'ft!SllfWilfJli~~Sil'Jlft ISll>:IM!W~!!i!'Jli.Vllllli!l.! 
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PAL METALS 

Barium 

NOTES: 

TABLE9-15 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 RECREATIONAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

7.53 NC 

" Based on unlillered sampks taken in 1996 and 199B from 57M-96-IOX, 57M-96-1 lX and its duplicate, S7M-96-12X, S7M-96-13X, 57P-98-03X, and 57P-98-<HX. 

• Based on fi11credsamplcs taken in 19% and 1998 from57M-96-1 IX and ill: duplicate, 57P-9S-03X, and57P-9B41X 

•MCL(USEPA, 1996a) 

•scron~ry MCL (IJSEPA, 1996a) 

•sacli:ground; Maximwn conccnlra!ion in Fort Devens background listed; 

95 pw=l UCL ofFolt Dcvcn; bacli:groundgroundw:ilu. See Appendix F fordcvc!opm=nl of background. 

.. Region 111 RSC$ (USEPA, 1997a); Tapw;i\r;r RBC: used fOT grournlw;itr;rcvalu.11ion. 

RBCs based Oil carcinogenic cITccls arc associated with a !Jt 1o·'bnccr risk level; 

RBC$ b:iscd on none:ircinogcniccITccts arc adjusted fOT a target HQ ofO.i (US EPA, 1997a). 

0 • ARARs arc prinury and secondary MCLs. 

1 Less thim RBC • Maximwn dclcctcd ronccn1ra1iou is less th.in risk-based conccnu,uion. 

1 Backgrowid- Sample concentrations detected arc at or below bad:grournl rorn;cnlratio~ 

J Excecd5 RBC. Maximum dctcctcdconccnlralionextecds risk•lmcdconccntration. 

• Essential Nulricnl · An:l!ytc is an css,:nlial hwmn nulricnt (magncsiwn. c.ikiwn. pob$.$iwn, sodium) and is not to11$idcrcd a CPC. 

s Less than ARAR$ . Maximum detected concentration is kss lli;in COllCCfltralion srnn\n in ARAR.s colwnn. 

• Bxcccds ARARs - Maximum detected concen!J".ltion is gn:.llcr ll13n concentration shown in ARARs ,;olwnn. 
1 No s1and,ml avaibb!c - No RBC or ARAR.s available, therefore analytc is a CPC. 

g:\projects\usaec\projects\57ritab\\hhrisk\revised\573 R-CPC.xls 2 of2 

260 2000 • 

Chanic.:ils selected as CPC$ Mc sl13d.:d. 

RBC- Risk-based Concentration 

p.g-micmgr.im 

L- lilcr 

- Notapplic:iblc 

ARARs-Applic.iblc or Relevant and Approprialc Rcquircrncnll: 

MCL- Maximum Conbrninant Level 

SQL- Sample Qu:mtit.ation Limit 

NA- No value available 
NC. Notcalcubtcd bccauscthm: arc fl:".'1'1' th.an 10,samplcs. 

PAL-protjcct analytc list 

UCL - upper confid=ncc limit 

CPC. contaminan1 or concern 

4/14/00 9:52 AM 



PAL METALS 

Barium 5.2-5.2 6/9 159 

Cadmium 0.70. 0.70 116 2.3 

TABLE9-16 

CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 RECREATIONAL USE 

SEDIMENT 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

!ll!llil'i~~illl 
p .! 

69.8 NC IOI 

0.68 NC NA 39 NA NO 
calcium 6/6 18,400 11,600 NC 9,890 NA NA ,,.v 

Less than RBC 

~~~fl~,,mtffllVlt.Wm1s~~ati;~n11.1r~~i,11S11;;:~~t~~·~4tt!!ma;1~4-.. ,rtl.il':~~..P11~~11r•~:- -:~x1t!t~'i!i~,11tt1J+!J 
Cobalt 1.4-1.4 5/6 25.8 15.0 NC 21.2 470 

Magnesium 616 4,480 3,133 NC 3,710 

310 

• 
NA 

NO 

NA NO 

~ai\iw1~Cb~-i&ttll~~:3&0'.ii~'Mt~Riul~,1W?1~;itJX'l1hl?,¾1'&½iN9Z~JjJ:fiab"tr{:ik~llf}'.~~fffi&il4%\'1ilit~'miQ:1t!4Yz1;,ffJ#'.i~.Qm~MJ;,"ls)WS:lQ%l~~'m"Wtf~~~~~Jt 
Mercury 0,05 - 0.05 116 036 0.081 NC 010 2.3 NA NO 

Nickel 1.7-1.7 516 42.9 29.3 NC 34.8 160 NA NO 

Potassium 100-100 4/6 1,240 718 NC 934 NA NA NO 

Selenium 0.25 • 2.4 5/9 21.9 5.7 NC 2.8 39 NA NO 

Sodium 616 J,610 2,157 NC 1,150 NA NA NO 

Vanadium 3.4-3.4 4/6 40,3 22.9 NC 34.7 55 NA NO 

Zinc 8. 8 6/9 468 206 NC 315 2300 NA NO 

PESTICIDES/PCBs 

4,4'-DDD 0.0083 - 0.0083 719 0.44 0.15 NC 0.53 2.7 NA NO 

4,4'-DDE 0.0077 • 0.0077 4/9 0.16 0.056 NC 0.18 1.9 NA NO 

4,4'-DDT 0.0071 • 0.0071 4/6 0.076 0.040 NC 0.092 1.9 NA NO 

Aroc!or-1260 0.0804 - 0.0804 1/9 0.30 0.069 NC NA 0.32 NA NO 

1 Less than RBC 

Less than RBC 

~ Essential Nutrient 

Less than RBC 

Essential Nutrient 

Less than RBC 

Less than RBC 

Less than RBC? Background 

Less than RBC, • Background 

Less than RBC, • Background 

Less than RBC 

bi*l~_il!'h~SiiY%ztl".:ffi+~'it1Yt'!k+ff~,V:ltt~F~:~;Zwt~~\\~Zi\Ft~R:~0ik¾P~®6)~Y:1!>;~<~Yt!tt1¥t?~!b~fil.fy~~¼lQl'i46;,~0:ft'i:tw;'R;t;1;~!i®:~$1'10Z:t~_a?&¥~tt~at~ll&'S'~ii'4tr'.ll¾4%'ffr'~i~~~l%ll$'E~~~i-Dl1tlf~\~~~~,~i~~~~~~~·~~l 

PAL SEMIVOLAT[LE ORGANICS 

Benzo[k]fluoranthene 0.066 • 1.0 319 3.0 0.58 NC 1.8 8.7 NA NO Less than RBC 

Cluysene 0.12-2.0 219 1.2 0.47 NC NA 87 NA NO Less than RBC 

Fluoranthene 0.30- 1.0 719 6.0 21 NC 5 310 NA NO Less than RBC 

Phenanthrene 0.20 • 0.70 619 3.0 0.80 NC 2.3 160~ NA NO Less than RBC 

Pyrcne 0.70- 0.70 8/9 6.0 2.3 NC 4.8 230 NA NO Less than RBC 

PAL VOLATILE ORGANICS 

Acetone 0.017-0.017 419 0.JJ 0.080 NC 0.55 780 NA NO 1 Less than RBC, ~ Background 

Methylene chloride . 0.012- 0.012 1/9 0.15 0.022 NC NA 85 NA NO Less than RBC 

Tetrachloroethene 0.0008 - 0.0008 219 0.078 0.010 NC NA 12 NA NO Less than RBC 

Toluene 0.0008 • 0.0008 4/9 0.020 0.0050 NC NA 1600 NA NO Less tl1an RBC 

Triehloroetliylene 0.0028 • 0.0028 119 0.027 0.0042 NC NA 58 NA NO Less than RBC 

g:\projects\usacc\projects\57ritabl\hhnsk\reviscd\A2sd.xls I of2 4/14/0010:00 AM: 



OTHER 
1J"0ttilYC ·•~ 

TABLf9.J6 

CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 RECREATlONAL USE 

SEDIMENT 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSE'ITS 

'.r:li:~1~6 !>!>'.:!'!!""'"-""'°"-"°"'"' ... },,~"•"" ,.dl'l.' ;, • J·;,;, ., 

Notes: 
• 13a>al 1111 s:,mp!.,. from S7D-95-04X tl,ruugb 57D-95-{17X, 570-95-0\IX, 570-95-IOX, :ind 570-9!1-0lX lhmugh 57D-!IS..03X. 

• USEPA soil le:ld weening len:1 (OSWER Dira:th~ 935$,4-1~. l'J'.J.lh) 

• Tioc ,-;i1uc furrupl1tl1:1h.-ni.: u.wi:l:isa ~1e 

• The:uithmclic Inc.In ofcooo:ntrnliaru tle11:c1,:tl in upgrndicnt swple:s w;as us<:tl 1hr l>oclq;muod (~ only). 
Upgrndion1 :.imp!= loc:llioru ir.clu<lc 571)..95-{IJX :ind -OllX. 

••• R<gion lll RDCs (USEPA. IW'J): R<.<i&:n~al RDC lorsoil U$cd forA>llm,:,u i:v.i.lu.lion. 
RDCs l'-'SW on (::11'1:inog,:nlc effi:cl1 ;m: a$$0Ci.1l¢11 "'itli 3 l>.IO_.c:in= !Uk lmd; 

RDC• bas<:tl oononc:u"CinogmicelT,:t;ts ;m:a<lju:mil lora WlJCI HQofO,I (USEPA. l\l'J')). 
•••• ARAR:< on:primaryorscaind.lryMCLs. 

1 Lc::s than RDC • M.uimuru <k1,:,;1ed concanratilln ls Lo,:s than rWc-bllcl cooa:nu:uioo 
1 flackEID'-'fl',i. Smlpl= concrotmions ,Jctemd are a! or below b:lckgnruntl cooccnlraliOM, 

'~ MC •Mv.imumdcto,;lcdcooa:nlr:llion t>:.Celili risk-b;m:dconi:,:nU:llion 

• a<,;:n(QI Nulricnl. Am!)tc is .., =<ll!l:II hl1lll>n nulricru (m:11!(><:Siun~ ealciun~ poWSiwn. sodium) all<l is l'IUI consi<k:rcd a Cl'C. 

• L= llWI ARAn.s. M:udmwn dc!cdcd conccn\ratioo is It:<.< lll>n =!ration sh<w,11 in ARARs culumn. 

• E.~ ARARs. M;wJl1wn dclcded cooo:,Uration I>' gro:11..- tlWI allltCllll':llioo sh<>\1.TI in ARARs column. 
7 No sl:llllbnl 3\'llll;,.bk. No IUJC Ill' ARARs a,'llilable, tben:lon: a11>.!yte i• ~ Cl'C. 
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Chcmical.5 ><:kl::le<I as Cl'Cs an: Wlk,J. 

RBC- Rhk-b:lscd con,;,:ntrntloo 

mg•ruilllgram 

~g-kilogwn 

SQ!.• Sample Ql=litalioo Limil 

NA • No wlue a\':l.ibblc 

ND· Nol dcicdi:d 

NC-Notc:i!aabl<tlbcauscllial:o.o fcwcrlllltl 10 =i]'IIC$. 

- Nol •r>Pllcat,I,: 

PAI..· proj"'I arul)I<: !isl 
UC!.-uwero;oolldi:na:lilni\ 

ARARs. Ar,plk:abl<: or Roi"'""\ am! Awroprfalc 1!,:quircmen1$ 

Cl'C • ConWUlll:llll of con= 
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SEDIMENT (mg/kg) " 

PAL METALS 

TABLE9-I7 

CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 RECREATIONAL USE 

SEDIMENT 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

~\Jt!~02f:j~...fi!l)\P::-i - .l{i; ~· i, .. _.,!~-: -~--"'--'-'--'J•~t -~ ... ~·--- ,,9: '-',.,;~~- .-.L .,, ,_, -~'.:_ ___ _ 
Barium 515 60 33 NC 101 550 NA NO 

Copper 0,97 - 0.97 3/5 II 4 NC 31 3 IO NA NO 
Lead 10.5 - 10.5 2/5 65 23 NC 208 NA 400 D NO 

i4ap•gjµ~e:f&l.?J,ts/Iiit0'&1¥4\~~1½1ii~~tikt~%fWJfnilf0;$ff$ldQTI!t't½i-l:T&k\i?l$:~'f:7~~'&1Ht~~~it~7{;Jt'.~~£~-Y(&~$t€!Wl¥;;t:}13:~m~~~~Ji1,11~.:Q~~~f~~~~~9B27£Y~J:~i{~ffi,~i 
NA NO Selenium 2.42- 2.42 115 9.0 2.8 NC 2.8 39 

Zinc 8.03 - 8.03 1/5 91 21 NC 315 2300 NA NO 

PESTICIDES!PCBs 
0.0083 - 0.0083 3/5 0.15 0.053 NC 0.53 2.7 NA NO 

Less than RBC, -' Background 

Less than ARAR,-' Background 

:~_,•,!§ifiliil,]l-
Less than RBC 

Less than RBC,-' Background 

Less than RBC,::. Background 
4,4'-000 
~cl.9x'f:f@:~itt~1~t:t~tYittk~Zr1Y&~~J;"d~leiFJS1,;J!;@;!o~o'~j¾~~1.Ul1'H~~;-£2£{t€,~~f[ii~r1]}:~1~s-ff8/:;itf·NJ$JrbjJ011§¥fijJ!f½WN~~ii/J{fJ~li%?~&~\t\¾fil{:ii>~~~q~-~~~~rfl,~tt~h,~~~i~~~~m; 

PAL SEMIVOLA TILE ORGANICS 

1,2-Diclllorobenzcne 0.1 l -0.11 115 0.39 0.12 NC NA 700 NA NO 1 Less than RBC 

1,4-Dicl1Jorobenzene 0.098 - 0.098 2/5 I 0.32 NC NA 27 NA NO 'Less than RBC 

Benzo{bJfluoranthene 0.21-0.21 115 0.49 0.18 NC NA 0.87 NA NO Less tlmn RBC 

Benzo[kJfluorantl1ene 0.066 - 0.066 315 0.28 0.15 NC 1.8 8.7 NA NO • Less tlian RBC 

Cluysene 0.12- 0.12 1/5 0.34 0.12 NC NA 87 NA NO Less than RBC 

Fluora11tl1cne 0.068 - 0.068 4/5 0.65' 0.36 NC 5.0 310 NA NO Less than RBC 

Naphthalene 0.037 - 0.037 2/5 0.53 0.14 NC NA 160 NA NO Less than RBC 

Phcnanthrenc 0.033 - 0.033 4/5 0.37 0.19 NC 2.3 160 C NA NO Less than RBC 

Pyrcnc 515 0.56 0.36 NC 4.8 230 NA NO Less than RBC 

PAL VOLATILE ORGANICS (pg/g) 

Acetone 515 0.21 0.15 NC 0.55 780 NA NO Less tlian RBC 

Benzene 0.0015-0.0015 2/5 0.037 0.0093 NC NA 22 NA NO ' Less than RBC 

Chlorobenzcne 0.0009 - 0.0009 3/5 0.019 0.0072 NC NA 160 NA NO Less than RBC 

Toluene 0.0008 - 0.0008 3/5 0.0048 0.0024 NC NA 1600 NA NO Less than RBC 

X_rlenes 0.0015 - 0.0015 115 0.0ll 0.0028 NC NA 16,000 NA NO Less than RBC 

OTHER 
rr,O@i;'f~~~:t;r~ca~~&f:'~l~-'lt1fi@p?rJJ1£\~l¥}!Kl'.~t~:4~l$,.~t§.%1?t~~?i~l5J:W'.ti{{~f}~mf7'.8SJ),~~JiJ~k~ll:l.Q¥7\\~h+~~'i2~~l'ffltili~%1!?i;aThlJ~~~gf-1!9,~,~~~tlJJ~llli%iii 
EPH Fractions • .,_ 
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Notes: 
"Bual on sampk:1 S70-93-04X through 570-98-0BX. 

" USEPA soil lead =ccnmg level (OSWER Directive 9355.4-12, 1994b) 

• Tho value fornaphtlu.kne usal a, a SUITOgUc 
• The arilhm:tic m=i of C011CC1trations dtlCCLal in up;,ndicn!Sample:s w:is used for bacl:grow,d (i<>OTg.nie:s only). 

UpgudiC11t sample Joe.ii.ions inc!lldc H0-9!i-03X arid -OBX. 
••• Region Ill RBCs (USEPA, 1999): Rcridcnlial RBC for soil used for sa!imaiL cvalu.,lior,, 
RllCs bual on cuclnogmic cnccU ore associalal wilh a lxtO"am:a risk level; 

RBCs based on non=tinor;C11ic elfoclS 11.rc adj11Stcd for a Largct HQ of0. I (USEPA, 1999). 

uu ARARs :ire prillllll)' or seo:.inda,y MCls. 

1 Les. lh3.n RBC. M:vcinxm1dctecled ~tration is lru Ihm risk-bascdronccntnnion 

' B,ickground - Sample ooilCClltralioos dcicmd arc at or below b:ickgl'OUlld ronccntrations. 

l ~cccds RBC • Mninam dctcclcd oonccntralioo exoo:xls risl;.tiascd concentration 

TABLE 9•17 

CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 RECREATIONAL USE 

SEDIMENT 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

◄ Essailial NuuiCIII -Analyleis an essential hunwl nuuicnt (m:ignc:slum. c.ilcium. p<>Lassium. sodium) :md is notoonsidacd a CPC. 
1 Less IMQ ARARs· MaKilWllldctCCl.d tQIICCltration is kH lh:an«m=itr•Lion shown iP ARARs oolwm. 

~ &ca:d.i ARARs • Ma~iimm dclccl.d OOllCClllraLion is y~1i:r lhan conccn1n1tion i;hl,wn in ARARs a,!,um. 

' No sW>dard available· No RBC or ARARs available, therefore ana1)1t ii a CPC, 

,, 
i.{~" 

g:\projects\usaec\projects\57ritabl\hhrisk\revised\A3sd.x.\s 2of2 

Chariea1lii sclccled a, Cf'Cs ore shaded. 

RBC. Risl:-b;ucdcoo=1ralion 

mg-millignm 
kg-lcilogr.,.m 
SQL-SamplcQuanlitatioo Li mil 
NA• No value avail:ib!e 

ND· Nol dcto:led 
NC-Nolaltulalal bet;:iw:c lm;fc arc fi:wi:r lhlln IO nmplcs. 

- Nol applic:iblc 
PAL- projcel =n:ilytc list 

UCL - uppa oonfidcncc limit 

ARARs -Applic:iblc or Rdcvanl and Appropriate RajlUrcmcnlS 

CPC - ConLallirnmt of contm1 
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TABLE9-18 

CHEMICALS OF POTENTIAL CONCERN 

AOC 51 AREA 2 RECREATIONAL USE 
SURFACE WATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Magnesium 6/6 4930 3307 NC 3630 NA NA NO 

~aiigaJ!~$0,~~~lt&it1~ftl?!i¥Slfc!BM~~~il!til!ffij~:&1;:N:0%~fi+~~j~~i'fil~Al~4~1€tt~:?Jlnlf✓?AA9ifB¼iit%HEitf,lit~~I~111'iiS%ifl11'ft'.?~~-~\:jlJlf~Thil~Yi!3"Sib., 
Mercury 0.24- 0.24 1/6 0.24 0.14 NC ND 1.1 NA 
Potassium 6/6 3,840 1,887 NC 1,630 NA NA 

Selenium 2 - 3.02 1/9 2.4 l.5 NC ND 18 NA 
Sodium 6/6 60,900 26,250 NC 19,200 NA NA 

~anaru1µ~I~hlrl\$\)'f;S~'f~'{¥!fr:ft~5iit~}il}'i)'{i~0fN/lllfi!%Ul;X\:/i{J!~~1/$1JIT:l:"t2¼sZ{Y1:'l~llf'k~~+~::1.7t?i1fil1v;{$1i{fiN(t~Y½\J&~lt1si~<i,~~SWillJJtf!l!X~~~,1}Z~lf~i 
Zinc 2l.l •2\.I 519 712 180 NC ND 1100 NA 

PAL SEMJVOLATILE ORGANICS 

NO 

NO 
NO 

NO 

Essential Nutrient 

Less tl1an RBC 
Essential Nutrient 

&i_s(i~~tiiY1li~1JP1I~la~l~lurlt:~•s,~~~~:;~\'!¼Gt¼J1!?J~:fl;1/11•iz41J2f:%1Z4~kl¼~'f±¥Z*~l14;~;;;?>~kl\t'~btvlJ!~NG:4~f%;~~1!1lR~l'!M/.l~iP'$t#;;i:'I£'i~iti~~~'fl,7#W4J;it4'~~:-i:§~193~~1Kt~ffli-
Phenant11renc 0.S - 0.S 1/9 0.52 0.28 NC NA 6.5 NA NO Less lhan RBC 

PAL VOLATILE ORGANICS 

t(2Wl1.1!M:!1~#iYJeji~ttiru@IJI111ltlt1Rtf~1s'l~~-141flt!Il~l~1iv»itl~~Q'.$1Ii!tA91:1~~:l{:Yiifll~~i0)1f~l~Yti~'.lt117~: 
Carbon disulfide 0.5 - 0.5 1/9 I.I 0.34 NC ND 100 NA 

i::Jlilffi\'foin,'"'\'!ll'ds'l¾"!iii!\llJil!i!:lfb~f,t[1;!!1§;\i:llfflll!!IO~llfu'llH+17lllc1f P1~llillllil~il:◊J~Ql!'iil'!lll'i&~i!I'.<ii!IIIEill!l¾!L~Jl!-BQ,tsJ!lll!lllilliI 
Mclhylene chloride 2.3 - 2.3 3/9 4.1 1.8 NC 3 4.1 

:rfifacl&Q~~Yicii~\l\\1£fr5\~lr~itl)l!1!1it~~@1l~t:~i?+t4f~t4~1t~~il{~"RJ.!Ji:)~4Itt&t«~rmcti~~f{t]W;~EQ~1'.11\li~~1t ;;;;z;r;;;;:~~1m0ertiih4'$li@'.,;1¥fitt©ITt'i$!L'0iRclo/#t1J\;:11I%0' 

Toluene 0.5 • 0.5 l/9 I. I 0.34 NC 0.42 75 

TµC1itOJMUJY1~'~~~~~~~491'.~Si1~I'$B0!t?~)i1f~ifGf:lf/A\~2f~a:~:,r#¾lJ$}%~ih1:\lall'.Wtcf:·~~Z?J'.itt'€Jtfii&I0¼\lJSJ:t~iftttf;zti?0!'&1JR:fBl:W)i?}!~Z!:%1rst!1Y~«r-rs, 
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SURFACE WATER- FIL TE RED (ug/L) 

PAL METALS 

TABLE 9-18 

CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 2 RECREATIONAL USE 

SURFACE WATER 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

'N~~;~~ :5, ,,., ·:•;~ .. •• t -9,~- -;---~er,~' ,J;M 

Barium 5/5 43 22 NC 12 260 NA NO 

Calcium 4/4 24,000 19,300 NC 24,100 NA NA NO 

~k~~1Zfii:i~-~-%~~~±Wfi'7%~Z¼J&it2:Sii<5111l?J2,~¾0/~~:if~40~'U~~-~\~kl~t4Y£L~-s:4:l~%:~~)11}JQ'itlVl~~--II~' 
Le:id 1.3-50 1/5 2 6 NC NA NA 15e NO 

Ma!l_nesium 4/4 3,550 2,260 NC 3,610 NA NA NO 

,, ...... -!Qtl!llili.N•••WIRlll!Ci~'?M...-.&l/4>'l!Wl'l!illl',._ll.1_,_: 
Potassium 4/4 2,430 1,850 NC 1,700 NA NA NO 

Sodium 4/4 56,900 27,800 NC 19,000 NA NA NO 

Zinc 21.1-35.8 115 58 22 NC NA 1100 NA NO 

Notes: 

Essential Nutrient, 

i~~\1!!lliI__,'I-, 
Less than ARAR 

Essential Nutrient 

Less than RBC 

"Sample louliO<IS include: 570-9S-CJ.4X thro,,gh S7D-Jl5.07X, S70-95-09X, 570-95,IOX, :ind S7W-98.0IX llimu&h 57W,JlS-OJX. 

• Filtered 53ruples:werccolltctcd ~t S7W-9S-04X 

a1cmicals sclce1cd llS Cl'Cs arc shadcd. 

RBC- Risk-bucd ,:onccntralio11 

' Masucliusclls Drinking Waler Slarnlard(MAOEI', 1998). 

• The value foruaphtl1alt11cuscd as a sum,g:ne 
• The :uitluno:lic mc:in ufeonctntr.aions ddtacd in upgr:,dionl nmph:s w.is IIScd for bac:ki;round {inorg;mits ooly). 

Upgr~iaa Rlllp!c loulious include S7D-9S.03X and -ORX. 

ug • ruicrogr:am 
L,litcr 
SQL- Sample Quantil:ltioo Limit 
NA• No valueav;iilab!c 
ND· NOi detected •• Region Ill RBCs(USEl'A, 1999): Tap Waler RB Cs used fur S11rfacc w:i1cr cv,lualion. 

RBCs b~ oo =inogcnic effects arc associated v,;lh a b.10.,,tarlccr risk lcvcl; 

RBCs b:istd on non=inogcnic elfccl$ an: ;utjusted for a t;irgct HQ ofO. I (USEl'A, 1999). 
••• ARARs arc primary or secoudary MCU. 

NC- Not calcula1od because there an: fewcr than 10 samples.. 
- Not applicable 

1 L= ll,;m RBC- Maximum ddtctcd conccnll'llliou is I= than risk-basal conccnlntion 

' Background - S;wiplc concC11trations ddeclcd arc ;it or below backgfOlmd coocmtr.11lons. 
, Exc«d:i RBC. Maximum ddtctcd contC11tntioo c:m,:tls risk-b;i.scd con«ntntioo 

• EssC11lial Nutriont • Anal)1c is an csscmial !1uman nutrionl {ru.igncsium, calcium, pul.;I.Sl;ium, sodium) and is not a.,nsidacd a CPC. 
1 Less than ARARs • Mzximum detected eo11cc,11r.1tion is less ll1a11 concmtr.11io11 sha.,.,, in ARARs tohurui. 

~ Exceeds ARARs • M;iximum detected concC11tration is gre:ilcr than COOCCl!tr.llioo 511ov,u in ARARs tolunui. 

' No SUU!dard av:iilablc - No RBC or ARARs avail:iblc, lbacfOfc aoa!)1e is a Cl'C. 

g:\projccts\usaec\projects\57ritabl\hhrisk'u-evised\A2sw.xls 2of2 

!'AL - project a111l)1C list 
UCL• upper confidence limit 
ARAR.s • Appli,;:,blcor Relevant and Apprlljlriate Rcqui,cmonlS 
CPC. Conuuninant of cooccru 
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Seleoium 2-2 215 2.5 

Zinc 36- 36 4/5 445 

TABLEM9 
CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 RECREATIONAL USE 

SURFACE WATER 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

1.5 NC NA 

211 NC NA 
18 NA NO 

lJOO NA NO 

PAL SEMIVOLATJLE ORGANICS 

ii~'iizOfkTM~~'fiulth1iftr~n!~+il%fil1Jal¾lk~Q;$,7~Q~14.1ltS?flil4'i.J\SMkT~Yt:9.;$14~VJ;tJvttE,"A\'?IEJ>;~5j§fi!:i:lkS:t1I?tit¥:NQlf±tt~3t,¼1Rflfn1:i!NtlAf.&~~vktl:i"tf~o,~:Q¥iJS\~+&,~~~~W]tr 

PAL VOLATILE ORGANICS 

Carbon Disulfide 0.5 - 0.5 115 0.58 0.32 NC NA 100 NA NO 

Chlorobenzenc 0.5- 0.5 115 4.6 I.I NC NA II NA NO 

Tolueoe 0.5- 0.5 215 1.6 0.59 NC NA 75 NA NO 

OTHER 

VPH Fractions 

o,,i1_o'YJBillt,llclilMlljl!!f6it./J"..!lll1al~llilf1?~ S!;'ll~..it'&\'l'!l.•'.-~i'Jjjjoa(;'l;IQ~l,,ffl;(/~,Jllf,11'",I,.,,_ 1Xlt. 
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Exceeds ARAR 

=mn. =.lillf=•=~=:=• .= .. ,=-=.=. ,=· =M=, .=,=,,_=/' 
Less than RBC 
Less than RBC 

Less than RBC 
Less than RBC 
Less than RBC 

,'111/ii 
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SURFACE WATER- FILTERED (ug/L) 

TABLE9-19 

CHEMICALS OF POTENTIAL CONCERN 

AOC 57 AREA 3 RECREATIONAL USE 

SURFACE WATER 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

PALMiTALS C: _ ... ,9 "" • -
Less than RBC Barium SIS 23 l3 NC 12 260 NA NO 

t;trui'giml;~6_l\1\1Jtfill~iittt?E¥•~Jtt1½;•~~1f+rt~1DktW2%Th%tli'4i>ls't~1~ll~~~U~\9pJil~~'ti~¢1<1%~i¾llf!C~~0tU<i71~tJD,,~fAUl'.'~fi~lS-~4'1~~ =1:ga=,,,,~~=~\l;=,=1v;=-=,=-=, =,.,,=•1=·111=,.=,<';=·=,1~=;,=1:1%='": 

twle:i; 

' S:!mpk loc:!tloos ill<:!UOO: S7W-911-04XUv1111gh 57W.W-OSX{dup!IC3tca! 57W-'lll-07X). 

• Fillffi'll i:m>ples "'=collocledal S7W-98-0-IX Oirough 57W-'Jll-08X. 

'Ma,:.<:>chW'.ct!S Drinking Waler Sl:u>tbnl (MADE!', l!/98). 

• The arl1hmc:lie man <>f'cuuoonu:uioos dctccled in upp;,dienl wnples w:lS ll$OO fur mckgrow,<J (~ ooly). 

UpJlQ<licnt s:implc loc:!lioos incilllk: 57W-95-0JX and -IJIIX. 

•• !legion Ill RBCs {USlll'A, 1999): Tap Y,Olcr RDCs 11>W fur $11ff:icc l'.!ct cv.il1>1tlon. 

RnCsl>:ISedoo,:;u,:inog,:ni<:effi:c!Saru;,,s,,,daled wilha lx!O""'c;mccrrisk lcvcl; 

RSCi~on r.ooc:arciooi:cnicoffi:cu aruadju.,,1al Iara ~l HQ cfO.l {USEPA. l!l9'J). 

••• ARARs :in: prim:uy or s=bzy MCLs. 

' Le$s d.ui RllC. M;udmun, dt:toa...i aJIICaltration Is less 1h:in risk-t-.:iscd cur.:cntrati!ln 

> Batkgrournl. Sa.m!l!e c,,r1CCt1trali<ln$ llcu:ckd an: al nr below "1<:kground coo=>U':llions. 

' E.-.m.'lls RBC - M:iximum dt:!octcd cooeaur..tion =lia ri,:k-h,s,;d c,,na:ntration 

• Es>cn1ial Nllltknl -Allalj"le I• an =iUa! h= nutrk<U (magne:ilum, e:>k:h11,~ poU<Siun~ sodium) allll is ll<ll corui<lcn:<l:,. CPC. 

' I.= Jl1,1n AltARs - M.uimum dctoct«l conccam,1ion ls k:si: Jl1,1n conc,:mr.,1ion shnwn in ARARs column. 

• l:.v:er,d:I ARA.Rs- M:iximum dt:lcclcd cooccmr:uioo is gn,alet lhan conccntralion shown in AltARs colWM. 

'No siandml a,oilabk:- NQ RBC or ARARs a,oil>hk:, tbcn:llln: :,nol)tc Is a CPC. 
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O=iials :«:!t:aod as CPC~ :in: sh:ilkd. 

RBC- Rlsl:-buol conecnu.uloo 

us-miar,gmns 

L•liler 

SQL• Smlplc Qu,.ntiULion Lim.ii 

NA- No ,:iluc a,oilablc 

ND-Nllldc!CCled 

NC-Notc:tlculah:1.lbcca=th=;ircli:l'u-lhan lOs:iinpk:s. 

- Nolapplk:,blc 

PAL•projoct,.,,._l}lelbl 

UCL•uwerconfldcoo:: limil 

ARARs. Appli::abl= Of lt,;lcv.ull =.I Al'Jl"'l'ria!= R<iiuin:mcnts 

CPC-Conl.allJin:ullorcooc,,m 
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AREA 2 INDUSTRIAL 

Current/Future Land Use 

Maintenance Worker 

Possible Future L:md Use 

Construction Worker 

Commercial Worker 

Commercial Worker 

TABLE 9-20 
SUMMARY OF POTENTIAL PATHWAYS FOR HUMAN HEALTH RISK ASSESSMENT 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Incidental ingestion of surface soil 

Dermal contact with surface soil 

Inhalation ofpaniculates from surface soil 

Inhalation ofVOCs from surface soil 

Incidental ingestion and dermal contact with 
groundwater 

fnltalation ofVOCs from groundwater 

Incidental ingestion ofsurface and 
subsurface soil 

Dem1al contact with surface and subsurface 
soil 

Inhalation ofparticulates from surface and 
subsurface soil 

Inhalation ofVOCs from surface and subsurface 
soil 

Incidental ingestion and dermal contact with 
groundwater 

Jnlialatiou ofVOCs from grow1dwaler 

Incidental ingestion of surface soil 

Dermal contact with surface soil 

Inhalation of particulates from surface soil 

Ingestion of drinking water 

Inhalation ofVOCs volatilizing from shallow 
groundwater or volatilizing from process water, 

Yes 

Yes 

No 

No 

No 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

Performing routine work could expose 
workers to contaminated surface soil via 
ingestion, 

Performing routine work could expose 
workers to contaminated surface soil via 
dennal contact. 

Perfonning routine work could expose 
workers to contaminated surface soil via 
dust inhalation. 

No VOCs were selected as CPCs. 

Workers are unlikely to come in contact with 
groundwater. 

Workers are unlikely to come in contact with 
groundwater and migration of vapors to ambient air 
is not considered a significant source of exposure (a), 

Excavation may expose future workers to 
contaminated soils via ingestion. 

Excavation may expose future workers to 
contaminated soils via dennal contact. 

Excavation work is likely to generate dust. 

No VOCs were selected as CPCs. 

Workers would probably wear protective clothing, 
whicl1 would nritigatc exposure from these routes. 

Migration of vapors to ambient air is not considered 
a significant source of exposure (a) 

Future workers may be exposed to contaminated 
soils in w1paved areas via ingestion. 

Future workers may be exposed to contaminated 
soils in unpaved areas via dermal contact. 

Future workers may be exposed to contaminated 
soils in unpaved areas via dust inhalation. 

Groundwater is considered a possible source of 
potable water at the site. 

Volatiles could migrate to indoor air or be released 
from industrial process water, however maximum 
detected VOCs in groundwater are below the MCP 
GW-2 Standards. 
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Unrestricted Future Land Use 

Adult and Child Resident 

TABLE9-:Z0 
SUMMARY OF POTENTIAL PATHWAYS FOR HUMAN HEALTH RISK ASSESSMENT 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Incidental ingestion ofsurfacc soil 

Demml contact will1 surface soil 

Inhalation of particulates from surface soil 

Inhalation ofVOCs from groundwater 

Ingestion of groundwater 

Yes 

Yes 

Yes 

No 

Yes 

Residents may be exposed to contaminated 
soils via ingestion. 

Residents may be exposed to contaminated 
soils via dennal contact 

Residents may be exposed to contaminated 
soils via dust inhalation. 

Migration of vapors to ambient air not considered a 
significant source of exposure (a). 

Although groundwater is not considered a source of 
potable water at the site, consumption of groundwater 
is assessed to evaluate risk management obligations 
for unrestricted land use. 

AREA 2 -RECREATIONAL 

Current/Future Land Use 

Recreational Child 

Possible Future Land Use 

Construction Worker 

Incidental ingestion of surface soil, sediment 
and surface water 

Denna! contact with surface soil, sediment 
and surface water 

Inhalation of particulates from surface soil 

Inhalation ofVOCs from surface soil 

Incidental ingestion ofsurface and 
subsurface soil 

Dermal contact will1 surface and subsurface 
soil 

Inhalation of particulates from surface and 
subsurface soil 

Inhalation ofVOCs from surface and subsurface 
soil 

Incidental ingestion and dennal contact with 
groundwater 

lnlialation ofVOCs from groundwater 

g:\projects\usaec\projects\57ritabl\hhrisk\revised\EXPP A TH.xis 2 of5 

Yes 

No 

No 

Yes 

Yes 

No 

No 

No 

Children playing in the recreational area 
may be exposed to contaminants in these media 
via ingestion. 

Children playing in tl1e recreational area 
may be exposed to contaminants in soil 
via dennal contact 

Considered insignificant due to saturated soils. 

No voes selected as CPCs. 

Excavation may expose future workers to 
contaminated soils via ingestion. 

Excavation may expose future workers to 
contaminated soils via dcnnal contact 

Excavation work is likely to generate dust. 

No VOCs were selected as CPCs. 

Workers would probably wear protective clothing, 
which would mitigate exposure from these routes. 

Migration of vapors to ambient air is not considered 
a significant source of exposure (a) 
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Unrestricted Future Land Use 

Adult and Child Resident 

AREA 3 - INDUSTRIAL 

Current/Future Land Use 

Maintenance Worker 

Possible Future Land Use 

Construction Worker 

TABLE9-20 
SUMMARY OF POTENTIAL PATHWAYS FOR HUMAN HEALTH RlSK ASSESSMENT 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Incidental ingestion of surface soil 

Dermal contact with surface soil 

Inhalation of particulates from surface soil 

Inhalation ofVOCs from groundwater 

Ingestion of groundwater 

Incidental ingestion of surface soil 

Dermal contact with surface soil 

l11halation of particulates from surface soil 

Inhalation of VOCs from surface soil 

Incidental ingestion and dermal contact with 
groundwater 

Inhalation ofVOCs from groundwater 

Incidental ingestion of surface and 
subsurface soil 

Denna! contact with surface and subsurface 
soil 

Inhalation of particulates from surface and 
subsurface soil 

Inhalation ofVOCs from surface and subsurface 
soil 

Incidental ingestion and dermal contact with 
groundwater 

Inhalation ofVOCs from groundwater 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 

No 

Yos 

Yos 

Yos 

No 

No 

No 

Residents may be exposed to contaminated 
soils via ingestion, 

Residents may be exposed to contaminated 
soils via dermal contact 

Residents may be exposed to contantinated 
soils via dust inhalation. 

Migration of vapors to ambient air not considered a 
significant source of exposure (a). 

Although groundwater is not considered a source of 
potable water at the site, consumption of grolllldwatcr 
is assessed to evaluate risk management obligations 
for llllrestricted land use. 

Perfonning routine work could expose 
workers to contaminated surface soil via 
ingestion. 

Performing routine work could expose 
workers to contaminated surface soil via 
dermal contact. 

Performing routine work could expose 
workers to contaminated surface soil via 
dust inhalation. 

No VOCs selected as CPCs. 

Workers arc unlikely to come in contact with 
groundwater. 

Workers are unlikely to come in contact witlt 
grow1dwater and migration of vapors to ambient air 
is not considered a significant source of exposure. 

Excavation may expose future workers to 
contaminated soils via ingestion. 

Excavation may expose future workers to 
contaminated soil througl1 dennal contact 

Excavation may expose future workers to 
contaminated soil through dust inhalation. 

No VO Cs selected as CPCs , 

Workers would be wearing protective clothing, 
which would mitigate exposure from these routes. 

Migration of vapors to ambient air riot considered a 
significa11t source of exposure (a). 
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Commercial Worker 

Unrestricted Future Land Use 

Adult and Child Resident 

TABLE9-20 
SUMMARY OF POTENTIAL PATHWAYS FOR HUMAN HEALTH RISK ASSESSMENT 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Incidental ingestion of surface soil 

Dermal contact with surface soil 

Inhalation of particulates from surface soil 

Ingestion of drinking water 

Inhalation ofVOCs volatilizing from shallow 
groundwater or volatilizing from process water. 

Incidental ingestion of surface soil 

Dermal contact witl1 surface soil 

Inhalation of particulates from surface soil 

Inhalation ofVOCs from groundwater 

ingestion of groundwater 

Yes 

Yes 

Yes 

No 

Vos 

Yes 

No 

Yes 

Future workers may be exposed to contaminated soils 
in unpaved areas soils via ingestion. 

Future workers may be exposed to contaminated soils 
in unpaved areas soils via dennal contact. 

Future workers may be exposed to contaminated soils 
in unpaved areas soils via dust inhalation. 

Grow1dwater is considered a possible source of 
potable water at tl1e site. 

Volatiles could migrate to indoor air or be released 
from industrial process water, however maximum 
detected voes in groundwater are below the MCP 
GW-2 Standards. 

Residents may be exposed to contaminated 
soils via ingestion. 

Residents may be exposed to contaminated 
soils via dermal contaeL 

Residents may be exposed to contaminated 
soils via dust inhalation. 

Migration of vapors to ambient air not considered a 
significant source of exposure (a). 

Altl1ougl1 groundwater is not considered a source of 
potable water at the site, consumption of groundwater 
is assessed to evaluate risk management obligatious 
for wuestricted land use. 

AREA 3 - RECREATIONAL 

Current/Future Land Use 

Recreational Child Incidental ingestion of surface soil, sediment 
and surface water 

Dermal contact with surface soil, sediment 
and sutface water 

Inhalation of particulates from surface soil 

Inlialation ofVOCs from surface soil 
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Yes 

Yes 

No 

No 

Children playing in tl1e recreational area 
may be exposed to contaminants in surface soil 
via ingestion. 

Children playing in the recreational area 
may be exposed to contaminants in soil 
via dennal contact. 

Considered insignificant due to saturated soils. 

No voes selected as ePCs. 
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Possible Future Land Use 

Construction Worker 

Unrestricted Future Land Use 

Adult and Child Resident 

Noles: 
VOC. Volatile Organic Compound 

CPC. Chcrnial ofPo1cnlial Cancan 

GW •Grouodw.mr 

TABLE9~20 
SUMMARY OF POTENTIAL PATHWAYS FOR HUMAN HEALTH RISK ASSESSMENT 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Incidental ingestion of surface and 
subsurface soil 

Denna! contact with surface and subsurface 
soil 

Inhalation ofparticulntes from surface and 
subsurface soil 

Inhalation ofVOCs from surface and subsurface 
soil 

Incidental ingestion and dennal contact with 
groundwater 

Inlmlation ofVOCs from groundwater 

Incidental ingestion of surface soil 

Dermal contact with surface soil 

lnlialation of particulates from surface soil 

Inhalation ofVOCs from groundwater 

Ingestion of groundwater 

Vos 

No 

No 

No 

Yes 

Y,s 

No 

Yos 

Excavation may expose future workers to 
contaminated soils via ingestion. 

Excavation may expose future workers to 
contaminated soil tltrough dennal contact 

Excavation may expose future workers to 
contaminated soil tl1rough dust inhalation. 

No VOCs selected as CPCs . 

Workers would be wearing protective clothing, 
which would mitigate exposure from these routes. 

Migration of vapors to ambient air not considered a 
significant source of exposure (a). 

Residents may be exposed to contaminated 
soils via ingestion. 

Residents may be exposed to contaminated 
soils via dermal contact. 

Residents may be exposed to contaminated 
soils via dust inhalation. 

Migration of vapor.: to ambient air not considered a 
significant source of exposure {a). 

Altl1ough groundwater is not considered a source of 
potable water at !lie site, consumption of groundwater 
is assessed to evaluate risk management obligations 
for unrestricted land use. 

MADEP • Mass:ichu$Ctl$ Ikpartrnont ofEnvircnrnenlol Prol..:Lion 
MCP. Masuchumu Contingc:n")' Pl:m 

(a) Muimum conccntrotion!iofVOCs in groundw:iter do not exceed lhc MCI' GW-2 S1:mdud. 
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TABLE 9-21 

COMPARISON OF GW-2 STANDARDS TO VOLATILE CPCs 

AOC57 

Area 2 - Industrial NA 

Area 2 - Recreational Bis(2-ethylhexyl)phthalate 

1,2-Dichlorocthylene (Total) 

Tetrachloroethylene 
Trichloroethylene 

Area 3 - Industrial l ,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Naphthalene 

Carbon Tetrachloride 

Chloroform 

Tetrachloroethylene 

Area 3 - Recreational 1,4-Dichlorobcnzene 

Bis(2-ethylhexyl)phthalate 

Naphthalene 

Tetrach\oroethylene 

Trichloroethylene 

NOTES: 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

400 

13 

16 

1.9 

9.8 

5.6 

20 

4.5 

10 

2.6 

2.7 

52 

13 

5.5 

3.8 

NA. Not 11pplicable because there were no volatile CPCs selected therefore no GW-2 comparison. 
1 GW-2 Standard is from MADEP (J 10 CMR 40.097), October, 1997. 

CPC- chemicals of concern 

11g/L- micrograms per liter 
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50,000 No 
20,000 No 
3000 No 
300 No 

10,000 No 
30,000 No 
6000 No 

20 No 
400 No 

3000 No 

30,000 No 
50,000 No 
6000 No 
3000 No 
300 No 
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SURFACE-SOIL (0- 2 feet bgs) (mg/kg) 

PAL METALS 
Arsenic 
Chromium 
Iron 
Manganese 

OTHER 
VPHRanges" 

C9-C12 Aliphatics 

C9-Cl0 Aromatics 

EPH Ranges" 

C9-Cl8 Aliphatics 
Cl 9-C36 Aliphatics 
Cl 1-C22 Aromatics ---
---
NOTES: 

TAoLE 9-22 
EXPOSURE POINT CONCENTRATIONS 

AOC 57 AREA 2 INDUSTRIAL USE 
SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

5 I 5 21 

5 I 5 27 

5 I 5 16,400 

5 I 5 481 

5 I 5 32 

5 I 5 23 

5 I 5 465 

5 I 5 5680 
5 I 5 1770 

• The 95% UCL on the arithmetic mean is culculated assuming !og-nomial distnbution of data. Because of the inaccruacy 

of the calculation for small data sets, UCLS an: not calculated if the data set contains fewer than JO samples. 
~ The EPC is the lesser of the 95% UCL and the maximum concentration. 

~ See Table@ for cu\culation ofEPC for EPH/VPH fi-a(;tioll5. 

mg - milligram 

Kg - kilogram 

bgs - below ground surface 

NC• Not calculated because there arc fewer than 10 samples. 

PAL- project analyte list 

UCL. upper confidence limit 

EPC exposure point concentration 

g:\projects\usaec\projects\57ritabl\hhrisk\revised\572I-EPC.xls l of l 

NC 21 

NC 27 
NC 16,400 

NC 481 

NC 32 

NC 23 

NC 465 

NC 5680 
NC 1770 
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PAL METALS 

Arsenic 

Iron 
Man_&anese 

OTHER 
VPHRANGES• 

C9-C12 Ali.E_hatics 
C9-C10 Aromatics 

EPfrRANGES • 

C9-Cl8 Aliphatics 

Cl9-C36 Aii~hatics 
Cl l-C22 Aromatics 

NOTES: 

TABLE9-23 

EXPOSURE POINT CONCENTRATIONS 
AOC 57 AREA 2 INDUSTRIAL USE 

SUBSURFACE SOIL 

REMEDIAL 11\'VESTJGATION REPORT 

DEVENS, 1\.IASSACHUSETIS 

4 I 4 9.87 
4 I 4 8080 

4 I 4 231 

4 I 4 0.57 

4 I 4 0.41 

4 I 4 8.2 

4 I 4 IOI 
4 / 4 31 

• 111c 9S% UCL 011 the arilhm<:tic mean is alcula1cd amuning log-nomul distn"bulk111 of d:lb. Bcc.iusc orlhc ina=ey 

of the c.ilculaLion forsma!! d:ltase\S, UCL$ m:1101 c.ikulalcd iflhcd:lla set contains fewer than 10 s.implcs. 

• The EPC is the lcsseroflbc95% UCL and lhcm.iximwn cooo:ntr.1lion. 

• Sc:eTahlc@forc.ilculation ofEPC for EPHNPH fr.ieLions. 

mg- milligr.im 

kg-kilogram 

hgs. below ground surface 

NC- Note.:ilculatcdhcc.iusc lhcn: arc fc:wa- lhan 10 sw'Plcs.· 

PAL- project analytc list 

UCL. upper conlldcnce limit 

EPC exposure point conccntr.ition 
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NC 9.87 
NC 8080 

NC 231 

NC 0.57 

NC 0.41 

NC 8.2 

NC IOI 
NC 31 
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TABLE9-24 
EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER 

AOC 57 AREA 2 INDUSTRIAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

GROUNDWATER - UNFILTERED (µ_i;IL) 

PAL METALS 
Aluminum I / 2 204 

Man_£anese 2 / 2 177 

GROUNDWATER- FILTERED (µg/Ll 

PAL METALS 
Aluminum / 2 167 
Manfanese 2 / 2 173 

NOTES: 
• The 95% UCL on U1c 311\hmclic m= is calculated assummg log-nonnal d1s!nbut1011 of data. Because orthc maccruacy 

of the calculaiion for small data sels, UCLS are not ca!culaled iflhc datasel contains fewer than 10 samples. 
• The EP<.: is the m;i;,:1mum concentration. 

µg- microgr-.ims 

L- litcr 
NA- 95% UCL no\ applicable to groundwater 

PAL- project analytc list 

UCL. uppcrconlidcnce llmi.t 

EPC exposure point concentration 
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NA 204 
NA 177 

NA 167 
NA 173 
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SURFAClfSOIL(0 - 2 feet bgs) (mg/kg) 

PAL METALS 
Arsenic 
Iron 
Manganese 

PESTICIDES/PCBs 

Aroclor-1260 

OTHER 
VPHRanges0 

C9-CI2 Aliphatics 
C9-C IO Aromatics 

EPH Ranges" 

C9-C18 Aliphatics 
Cl 9-C36 Ali~hatics 
Cl l-C22 Aromatics 

NOTES: 

TAl>LE 9-25 
EXPOSURE POINT CONCENTRATIONS 
AOC 57 AREA 2 RECREATIONAL USE 

SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

11 I 11 61.2 

3 / 3 7920 
II I II 679 

8 / II 4.2 

II I 11 21 
II I 11 17 

11 I 11 298 
11 I 11 3640 
II I II 1130 

• The 95% UCL on the arithmetic mean is calculated assuming log-normal distribution of data. Because of the inaccruacy 

ofthe calculation for small data sets, UCLS are not calculated if the data set contains fewer than IO samples. 

• The EPC is the lesser of the maximum corn:entration and the 95% UCL 

" See Tablc@for calculation ofEPC for EPJ-WPH fractions. 

mg - milligrams 

Kg - kilogram 

bgs - below ground surface 

NC - Not calculated because there are fewer than 10 samples. 

PAL - project nna\yte list 

UCL. upper confidence limit 
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47.9 47.9 
NC 7920 
273 273 

3.6 3.6 

29 21 
24 17 

343 298 
5760 3640 
1360 1130 
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SUBSURFACE SOIL (2 - Kfeet bgs) (mg/kg) 

PAL METALS 
Aluminum 
Arsenic 
Chromium 
Iron 
Lead 
Manganese 

PESTICIDES/PCBS 

Dieldrin 
Aroclor - 1248 
Aroclor - 1260 ---
---
OTHER ---
VPHRanges 
C9-Cl2 Aliphatics~ 
C9-Cl0 Aromatics 

EPH Ranges 
C9-Cl8 Aliphatics~ 
Cl9-C36 Aliphatics~ 
Cl 1-C22 Aromatics~ --
--
NOTES: 

TABLE9-26 
EXPOSURE POINT CONCENTRATIONS 
AOC 57 AREA 2 RECREATIONAL USE 

SUBSURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

10 I IO 9940 
IO / IO 21 

5 I IO 24IO 

IO I IO 6880 

12 / 12 5060 

12 / 12 175 

2 / 12 0.043 

I / 12 3.2 

4 / 12 12 

12 / 12 130 

IO / 12 93 

11 / 12 1860 

12 / 12 22,700 
12 / 12 7050 

• The 95% UCL 011 the arithmetic mean is calculated assuming log-normal distnbution of data Because of the inaccruacy 

of the calculation for small data sets, UClS are not calculated if the data set contnim fewer than 10 samples. 
~ The EPC is the lesscrof1he maximum concentration and the 95% UCL. 

" See Table@ for calculation ofEPC for EPWVPH fractiolJS. 

mg - mtlligroms 

Kg • kilogram 

bgs- below ground surface 
NC- Not calculated because there n;e fewer than 10 sa.rnpks. 

PAL- project analyte list 
UCL- upper confidence limit 

EPC e:,;posure point co11centrotio11 
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6970 6970 
24 21 

8350 24IO 
9900 6880 
30,600 5060 

169 169 

0.0113 0.0113 

0.482 0.482 

156 12 

33,200 130 
22,200 93 

625,000 1860 

12,200,000 22,700 
3,5IO,000 7050 
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GROUNDWATER-CUNFILTERED (µg/L) 

PALMETALS 
Arsenic 
Iron 
Manganese 

PESTICIDES/PCBs 
Aroclor-1260 

PAL SEMIVOLATILE ORGANICS 
Bis(2-ethylhexyl)phthalate 

PAL VOLATILE ORGANICS 
1,2-dichloroethylene (total) 
Tetrachloroethylene 
Trichloroethylene 

GROUNDWATER - FIL TE RED (µg/L) 

PAL METALS 
Arsenic 
Iron 
Manganese 

--
NOTES: 

TABLE 9-27 
EXPOSURE POINT CONCENTRATIONS 
AOC 57 AREA 2 RECREATIONAL USE 

GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

2 I 6 54.4 

2 I 5 3610 

5 I 5 724 

1 I 6 0.22 

3 I 6 400 

2 I 6 13 

2 I 6 16 

3 I 6 1.9 

2 I 6 73 
2 I 5 3530 

5 I 5 819 

"lbc 95% UCL on lhe arithmetic mean is ca!cula!~ assuming log-nonnal distribution of data. Bec;iuse of the in.iccn=y 

of the calculation for small dab sets, UCLS arc not calculated if the datasel contains fewer than 10 samples. 
• The EPC is the maximum concen!ralion. 

JlS- micrograms 
L-liler 

NA- 95% UCL not applicable 1ogroundwa1er 

PAL - projcc1 arulyte list 

UCL - upp<:r confidence limit 

EPC ei,;posure point concentr.llioo 
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NA 54.4 

NA 3610 

NA 724 

NA 0.22 

NA 400 

NA 13 

NA 16 
NA 1.9 

NA 73 
NA 3530 

NA 819 
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SEDIMENT (mg/kg) 

PAL METALS 

Aluminum 
Arsenic 
Chromium 

Iron 
Lead 

Manganese 

PESTICIDES/PCBs 

Dieldrin ---
OTHER 

Total Petroleum Hydrocarbons 

NOTES: 

TABLE9-28 

EXPOSURE POINT CONCENTRATIONS IN SEDIMENT 

AOC 57 AREA 2 RECREATIONAL USE 

SEDIMENT 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

616 15,900 

9/9 220 

3/6 49 

616 30,400 

8/9 410 

9/9 3,940 

2/9 0.046 

7/9 3200" 

' The 95¾ UCL on the arithmetic mean is ca!cu!ated assuming log-normal distribution of data Bo:ause of the inaccruacy 

of the ca!culatK.m for small data sets, UCLS are not c;ilculnted if1hc dataset contains fewer than 10 samples. 

h TI1e EPC is the lesser of the maximum concentration nnd the 95¾ UCL 

• Maximum detected values among all TPH analytical methods. 

mg - milligrams 
Kg - kilogram 
bgs- below ground surface 
NC - Not cakulatcd because there are fewer than 10 samples. 
PAL- project Malyte Ji;t 

UCL - upper confidence limit 
EPC exposure point eonccntrolion 
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NC 15,900 

NC 220 

NC 49 

NC 30,400 

NC 410 

NC 3,940 

NC 0.046 

NC 3,200 
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SURFACE WATER-UNFILTERED (ug/L) 

PAL METALS 

Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Vanadium 

PAL SEMIVOLATILE ORGANICS 

Bis(2-ethylhexyl)phthalate 

PAL VOLATILE ORGANICS 

1,2-Dichloroethylenes (total) 

Chlorofonn 
Tetrachloroethylene 
Trichloroethylene 

OTHER 

EPH Fractions 
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TABLE9-29 

EXPOSURE POINT CONCENTRATIONS IN SURFACE WATER 

AOC 57 AREA 2 RECREATIONAL USE 

SURFACE WATER 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

5/6 15,100 

9/9 198 

919 553 

1/6 25 

1/6 36 

4/9 375 

6/6 17,600 

7/9 967 

6/6 433 

1/6 72 

1/9 24 

1/9 26 

1/9 0.72 

2/9 2.6 

2/9 3.5 

I of2 

NA 15,100 

NA 198 

NA 553 

NA 25 

NA 36 

NA 375 

NA 17,600 

NA 967 

NA 433 

NA 72 

NA 24 

NA 26 

NA 0.72 

NA 2.6 

NA 3.5 

4/14/0010:15 AM 



Cl 1-C22 Aromatics 
Cl 9-C36 Aliphatics 

SURFACE WATER-FILTERED (ug/L) 

PAL METALS 

Arsenic 

Iron 

Manganese 

NOTES: 

TABLE9-29 

EXPOSURE POINT CONCENTRATIONS IN SURFACE WATER 

AOC 57 AREA 2 RECREATIONAL USE 

SURFACE WATER 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

3/3 1,400 

3/3 1,700 

4/5 9 

4/4 17,200 

4/4 483 

• The 95% UCL on the arithmetic= is ca!culatctl /1.Ssuming log-nonnal dismbutio11 of data. Because of the inaccuracy 

of the cak:ulation for small data sets, UCI.s arc not calculated if the data set contains fewer than 10 samples. 

~ The EPC is the maximum detected concentration. 

ug. micrograms 

L- litcr 
NA - 95% UCL not applicable to surface water 

PAL- project analyte list 

UCL - upper confidence limit 
EPC • E;,,:posurc point concentration 
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NA 1,400 

NA 1,700 

NA 9 

NA 17,200 

NA 483 
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SURFACE SOIL (0 - 2 feet bgs) (mg/kg) 

PAL METALS 
Arsenic 
Iron 
Manganese 

OTHER 
VPHRanges< 

C9-Cl2 Aliphatics 
C9-C10 Aromatics 

EPH Ranges• 

C9-Cl8 Aliphatics 
Cl 9-C36 Aliphatics 
C11-C22 Aromatics 

---
NOTES: 

TABLE9-30 
EXPOSURE POINT CONCENTRATIONS 

AOC 57 AREA 3 INDUSTRIAL USE 
SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

2 / 2 41 

2 / 2 8040 
2 / 2 548 

3 I 6 16 

3 I 6 4.85 

2 I 6 3.63 

3 I 6 38 

2 I 6 9.75 

• The 95¾ UCL on the arithmetic mean is cakulated assuming log-normal distribution of data. Because of the inaecruacy 

of the caku!ation for small data sets, UCLS are not calculated if the data set contains fewer than 10 samples. 

" The EPC is the lesser of the 95% UCL and the maximum concentration. 

~ See Table@ for calculation ofEPC for EPWVPH fractions. 

mg - mi!!ignuns 

kg - kilogram;: 

NC - Not calculated because there are fewer than 10 samples. 

PAL- project ana!ytc list 

UCL- upper confidence limit 

EPC exposure point concentration 
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NC 41 
NC 8040 
NC 548 

NC 16 

NC 4.85 

NC 3.63 
NC 38 

NC 9.75 
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SUBSURFACE SOIL (2 -15 feet bgs) (mg/kgl 

PAL METALS 
Arsenic 
Iron 

OTHER ---
VPH Ranges 
C9-Cl2 Aliphatics 
C9-Cl 0 Aromatics 

EPH Ranges 

C9-Cl8 Aliphatics 
Cl 9-C36 Aliphatics 
Cl 1-C22 Aromatics 

--
NOTES: 

TABLE9-31 
EXPOSURE POINT CONCENTRATIONS 

AOC 57 AREA 3 INDUSTRIAL USE 
SUBSURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

3 / 3 9.67 

3 / 3 6410 

I I 9 0.84 

I I 9 0.35 

3 T9 78 

6 I 9 990 

3 I 9 110 

• The 95% UCL on the arithmc:tic mean is calcul;itcd assuming log•normal distnbution of data. B=iuse of the inaccruacy 

of the cakulation for small data sets, UCLS are not C;J.lculated if the data set contains fewer than 10 samples. 

" The EPC is the lesser of the 95% UCL and the ma;,i:imum concentration. 

~ See Table@ for calculation ofEPC for EPH/VPH fractions. 

mg - milligrams 

kg- kilograms 

NC - Not calculated because there are fewer than JO samples. 

PAL- project amtlytc list 

UCL- upper confidence limit 

EPC expo5ure point concentration 
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NC 9.67 

NC 6410 

NC 0.84 
NC 0.35 

NC 78 
NC 990 

NC 110 
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GROUNDWATER -UNFILTERED (µg/L) 

PAL METALS 
Aluminum 
Arsenic 

Cadmium 
Iron 

Manganese 

PAL SEMIVOLATILE ORGANICS 
1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

Naphthalene 

PAL VOLATILE ORGANICS 
Carbon Tetrachloride 

Chloroform 
Tetrachloroethene 

OTHER 
C9-Cl O Aromatics 

GROUNDWATER -FILTERED (µg/L) 

PAL METALS 
Arsenic 
Iron 
Manganese 

NOTES: 

TA1":.E9-32 
EXPOSURE POINT CONCENTRATIONS 

AOC 57 AREA 3 INDUSTRIAL USE 
GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

2 I 2 190 
l / 2 33.2 
l / 2 8.67 
2 / 2 12400 
2 / 2 466 

l / 2 9.8 
l / 2 5.6 
I I 2 20 

l / 2 4.5 
I I 2 10 
l / 2 2.6 

l / I 310 

l / l 40.l 
l / l 11300 
l I I 351 

' The: 95% UCL on the arithmetic mean is calculated assuming log-normal distribution of data. Because of the inaccruacy 

of the calculation for small datasets, UCLS are not calculated if the d.ita set contains fewer than 10 samples. 

• The EPC is the maximum toll(:cntration. 

µg- microgram; 
L- litcr 

NA - 95% UCL not applicable to groundwater 
PAL- project analyte list 

UCL- upper confidence: limit 

EPC e,:posure point concc:ntratio11 
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NA 190 
NA 33.2 
NA 8.67 
NA 12400 
NA 466 

NA 9.8 
NA 5.6 
NA 20 

NA 4.5 
NA 10 
NA 2.6 

NA 310 

NA 40.l 
NA 11300 
NA 351 

4/14/00 2:26 PM 



SURFACE-SOIL (0 -2 feet bgs) (mg/kg) 

PAL METALS 

Arsenic 
Manganese 

PESTICIDES/PCB, 

Dieldtin 

OTHER 
VPH Ranges• 

t9---=-CT2-Aliphatics• 
C9-C IO Aromatics• 

EPH Ranges· 

C9-C18 Aliphatics" 
Cl 9-C36 Allphatics' 
Cl l-C22 Aromatics• 

NOTES: 

TABLE9-33 
EXPOSURE POINT CONCENTRATIONS 
AOC 57 AREA 3 RECREATIONAL USE 

SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

2 / 2 28 
2 / 2 170 

2 / 6 0.14 

4 / 6 1500 
3 I 6 600 

3 I 6 1300 

5 I 6 20,000 
5 I 6 3100 

• The 95¾ UCL on the arithmetic mean is calculated assuming log-nonnal distnbution of data Because of the inaccruacy 

of the calculation for small data sets, UCLS nre not calculated if the data set contains fewer than 10 samples. 
~ The EPC is the lesser of the maximum «mccntration and the 95% UCL 

" See Table@ for calculation ofEPC for EPHNPH fiactions. 

mg • milligrams 

Kg • kilogram 

bgs - below ground surface 

NC - Not calculated because there are fewer than IO samp~. 

PAL- project analyte list 

UCL - upper confu.lcm:c limit 

EPC exposure point concentration 
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NC 28 
NC 170 

NC 0.14 

NC 1500 
NC 600 

NC 1300 
NC 20,000 
NC 3100 
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SUBSURFACE SOIL (2 ~ 15 fccfbgSf(IDg/kg) 

PAL METALS 
Arsenic 

NOTES: 

TABLE9-34 

EXPOSURE POINT CONCENTRATIONS 
AOC 57 AREA 3 REC REA TlONAL USE 

SUBSURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

I I I 28.2 

• Thc9S¾ UCL 011 lhc 2rithrnelic mean is ealcufaled asswning klg-nonnal distnOution ofd.lb. Bccauscoftl!C in;icau.Jcy 

oftJ1e ca!cuhti011 for small d.113 scts, UCLS a~ ool ealcufated irtl!C d.113 set W11taill$ fewer than IO samples. 
• The EPC is !he lesser of the maximwn conccn1r.1tion and the 95% UCL 

• See Table@ forc.i\culationofEPC for EPWVPH fractions. 

mg• milligrams 

Kg-kilogram 
bgs - below ground sw-racc 
NC . Not c:ilculattd because tJ,crc a~ fCM:r than IO samph:s. 

PAL. projc:ct an.lytc lisL 
UCL. upper confi<knce limit 

EPC exposure paint conccnlr.ltion 
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NC 28.2 
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TABi:.~9-35 
EXPOSURE POINT CONCENTRATIONS IN GROUNDWATER 

AOC 57 AREA 3 RECREATIONAL USE 

GROUNDWATER 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

GROUNDWATER - UNFILTERED (ttg/Ll 

PAL METALS 

Aluminwn 
Arsenic 

Iron 
Manganese 

PAL SEMIVOLATILE ORGANICS 
l,4-Dichlorobenzene 
Bis(2-ethylhexyl)phthalate 

NaE_hthalene 

PAL VOLATILE ORGANICS 
Tetrachloroethene 

Trichloroethene 

OTHER 
VPH Ran.B_es 
C5-C8 Aliphatics 

C9-C12 Aifphatics 

C9-Cl O ArOmatics 

GROUNDWATER - FILTERED (µg/L) 

PAL METALS 

Arsenic 

NOTES: 

3 / 3 
5 I 6 

3 / 3 

3 / 3 

I 6 
2 I 6 

2 I 6 

I 6 

I 6 

I 1 
I 1 

I 1 

3 / 3 

- 'llicY'.1% UCL on lheanuuru:nc lllCiln 15 ealculated asswmng log•nonnaldistnbullon ord.Ju. l:lcausc of the 1n:iceru..cy 

of the ealeulalion for mull ®ta sets, UCLS an: not eakufatcd iflhc ®ta set contains fewer 1.h..11 10 samples. 
• The lal'l . .: 15 the m.lltlffiLIIII conccntrntlOIL 

)lg•mkmgram.<J 
L- litcr 
NA- 95% UCL not ;pplieable lo groundw:i.tcr 
PAL• project an:ilyie list 
UCL. upper conlidcm:c limit 
EPC ""posurc:point conccntr.itir.:m 
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2450 

84.4 
1910 
346 

2.7 

52 
13 

5.5 
3.8 

89.5 

42.5 

172 

138 

NA 2450 

NA 84.4 

NA 1910 
NA 346 

NA 2.7 

NA 52 
NA 13 

NA 5.5 
NA 3.8 

NA 89.5 

NA 42.5 

NA 172 

NA 138 
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SEDIMENT (mg/kg) 

PAL METALS 

Arsenic 

Manganese 

PESTICIDES/PCBs 

Aroclor-1260 

EPH FractiQUS 

Cl I-C22 Aromatics 

CI9-C36 Aliphatics 

VPH Fractions 

C5-C8 Aliphalics 

C9-Cl0 Aromatics 

C9-Cl2 Ali~hatics 

NOTES: 

TABLE 9-36 

EXPOSURE POINT CONCENTRATIONS IN SEDIMENT 

AOC 57 AREA 3 RECREATIONAL USE 

SEDIMENT 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

515 37 

5/5 459 

1/5 0.84 

115 280 

115 630 

1/5 3.3 

1/5 4.3 

215 5.6 

• ~ 95% UCL on thcaritlunctic me;,n is cakufatcdassurning log-nom12! dislnlmlion of data. 8c01use of the inaccruacy 

oflhc t2lculation fo,. small data scls, UCLS arc: not i::.i!culatcd iflM dal.:I sci c;,,,nl.:lins fcwct than IO samples. 

~ The BPC is Ilic lesser of the 1113ximum conecntr.ition and the 95% UCL. 

mg - milligrams 

Kg- kilogram 
bgs- bclowgrowidsurfacc 
NC- Nol e:ilcul.:11edbccausc lherc: arc: fewer than 10 sampk:s. 

PAL • project analytc Hsi 
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NC 37 

NC 459 

NC 0.84 

NC 280 

NC 630 

NC 3.3 

NC 4.3 

NC 5.6 
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SURFACE WATER- Ui\TtlLTERED (ug/L) 

PAL METALS 
Antimony 
Arsenic 

Barium 
Manganese 

PAL SEMIVOLATILE ORGANICS 
Benzo[k:Jfluoranthene 

OTHER 

EPH Fractions 
Ct I-C22 Aromatics 
Cl9-C36 Aliphatics 

VPH Fractions 

C9-CI0 Aromatics 

SURFACE WATER-FILTERED (ug/L) 

PAL METALS 
Arsenic 
Manganese 

Noles: 

NOTES: 

TABLi(9.37 

EXPOSURE POINT CONCENTRATIONS IN SURFACE WATER 

AOC 57 AREA 3 RECREATIONAL USE 

SURFACE WATER 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

315 5.6 

4/4 153 

515 278 

1/1 93 

1/4 0.94 

5/5 650 

2/5 1100 

1/5 25 

5/5 53 

V2 155 

'~9S¾ UCL on I.he arithmdic rnc:in is calcufatedassuming log-nonm! di,tnbution oftbla. Becau.c oflhc j113ccuracy 

oflbcca!cublion for small data sets, UCL.s are notcakubttd if the dau sd contains fcwc:r than IOsamplcs. 

b The EPC is the muimum dcicctcd concentntion. 

ug - micrognuns 

L-litcr 
NA. 95¼ UCL not app!ic;ib!c Co surface water 

PAL. projcd. ana1ytc list 

UCL- upptr conlideacc limit 
EPC • Exposure point wnccn1r.11ion 
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NA 5.6 

NA 153 

NA 278 

NA 93 

NA 0.94 

NA 650 

NA 1100 

NA 25 

NA 53 

NA 155 

4/14/002:30 PM 



TABLE9-38 
EXPOSURE PARAMETERS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Soil Ingestion Rate 
RME JOO 480 

Central Tendency 50 

Fraction Ingested From Site 100% 100% 

Relative Absorption Factor 100% 100% 

Inhalation Rate 1.6 3.3 

Exposure Time 8 8 

Exposure Frequency 150 250 

Exposure Duration 

RME 25 0.5 
Central Tendency 6.6 0.25 

Body Weight 70 70 

Averaging Time 
Cancer 70 70 
Non cancer 

RME 25 0.5 
Central Tendency 6.6 0.25 

Surface Area Exposed 

RME 9350 5200 
Central Tendency 9350 5200 

Soil Adherence Factor 0.0087 0.28 

Particulate Emission Factor 1.32E+09 1.32E+09 

Drinking Water Ingestion Rate 

Noles: 
I • RME exposure parameters me used for RME and central tcndencysccnarfos unless separate central tendency exposure parameters are provided. 
2 - Inhalation rates arc obtained from the Exposure Factors Handbook (US EPA, 1997) 

CommerciaVJndustrial Worker inhalation rates arc based on short•!con exposures for moderate activities. 
Construction Worker inhalation rate is based on uppcr-perccnll1c hourly average for outdoor workers. 

3 • 5 days pcrw«k for SO weeks for the commcreiaVindustrial worker and S da}S per week for26 weeks for the construction worker. 
4 • The AT for noncan:inogcnic effects is equal to the exposure duration; for durations less than one year it is equal 

to the 18 week period of construction activity expressed as a fraction ofa year 
S - SA and AF value; based on highest dermal !oadingamong utility workers, construction workers, and equipment operators. Value consel'V;)tivcly applied 

to surface ilTCll of upper extrcmeties and head. 
6 - Exposun: variables with source listed as "assumption" arc site spccilic; the remainder are defauh values. 
7 - Central tendency assumptions are 1/2 the RME value. 
mg- milligrams 
m3 • cubic meters 
kg• kilograms 
RME - Reasonable maximum c~posurc 
- Not Applicable 
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mg/day USEPA, 1994a 
mg/day USEPA, 1994a 

Assumption 

Assumption 

m /hour USEPA, 1997 

hours/day USEPA, 1994a; 

days/year USEPA, 1994a; 

yean; USEPA, 1994a 
years USEPA, 1997 

kg USEPA, 1991a 

years USEPA, 1989b 

years USEPA, 1994a 
years Assumption 

cm /day USEPA, 1989a 
cm /day USEPA, 1989a 

mg/cm USEPA, 1997 

m /kg USEPA, 1996b 

liters/day USEPA, 1991a 
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Aluminum 
Antimony 
Arsenic 

Barium 
Cadmium 
Chromium 
Copper 

Iron 
Lead 
Manganese 

Vanadium 
PESTICIDES/PCBs 

Dieldrin 
Polych\orinated Biphenyls (PCBs) 

high risk and persistence-upper bound 

high risk and persistence-central estimate 
low risk and persistence-upper bound 
low risk and persistence-central estimate 
lowest risk and persistence-upper bound 
lowest risk and persistence-central estimate 

SEMIVOLATILES 
t,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Bis(2-ethylhexyl)phtbalate 
Benzo(k)fluoranthene 
Naphthalene 

VOLATILES 
1,2-Dichloroethene (Total) 

Carbon Tetrachloride 
Chlorofom1 
Tctrachlorocthene 

Trichloroethene 
OTHER 
Total Petroleum Hydrocarbon 

EPH 
C9-Cl8 Aliphatics 
Cl9-C36 Ali.E_liatics 
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TABLE 9-39"·"·· 

ORAL DOSE-RESPONSE DATA FOR CARCINOGENIC EFFECTS 

AOC57 

Not Listed 

Not Listed 
A 

Not Listed 

Bl 
Not Listed 

D 
Not Listed 

82 
D 

Not Listed 

B2 
B2 

D 
C 
B2 
B2 
C 

Not Listed 

B2 
B2 
82 
82 

D 

D 
D 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

l.SE+00 H,= 

ND 

ND 

J.6E+Ol Mouse 

See Below • Ra< 

2.0E+oo 
l.0E+OO 

4.0E-01 
3.0E..Ql 
7.0E..Q2 
4.0E..Q2 

2.4E-02 Mouse 

1.46-02 Mouse 
7.JE-02 .. 

ND 

ND 
1.JE-01 Several 

6.IE-03 Rat 

S.2E-02 W2 NJ 

l.IE-02 W2Nl 

ND 

ND 
ND 

I of2 

Oral-OW 

Oral-diet 

Oral-diet 

Oral-gavage 

Oral-diet 

Oral-gavage 

Oral-OW 

HEAST 

Slcin IRIS 

IRIS 

--
IRIS 
IRIS 

Liver IRIS 
Liver IRIS 

IRIS 
Liver HEAST 

Liver IRIS 
NCEA 
IRIS 

Liver IRIS 
Kidney IRIS 

NCEA, 1992 

HEAST 
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VPH 
CS-CS Ali.2_hatics 

C9-Cl2 Ali.2_hatics 

C9-CIO Aromatics 

NOTIS& 

ND. 1''ot Oelormincl 

W-Wi~id::i .. n rrnm IRJS 

DW • Drinkilll,l w:,tor 

mg• mi!lii:nm, 

kg-Woiµ:ims 

IRJS • lnlegr.,.l<'u Risk lnfOC1113tion S~cm 

IIEAST • Hc:illh Elfceu ~I Summ:l,yT:illkz 

r-'CEA. N:itioo:I! Ccnlor fur Enviroomcmal A=sn>:nl 

""""' IIUS;,sorsm 

HEAST, 19'J7 

NCEA 19'Jl 
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D 
D 
D 

TABLE 9.39"' 

ORAL DOSE--RESPONSE DATA FORCARCINOGENlC EFFECTS 

AOC57 

REMEDIAL INVESTlGA TlON REPORT 

DEVENS, MASSACHUSETTS 

ND 
ND 
ND 

Wl - Valucwitlwlr.t"n £mm 1RJS4/!IS. 

WZ- Va!lll!,,,.S wilhlh:i."'11 !rom HEASfin FY 1!19:! ur,d:uc. 

Nl -An NCEAJ)l'Misional n,pooai ,,d...,ha<ha:nr,.,blisbod in the 

US EPA Region III fl.sick ll;,$cd Conc•mr.ition Table (April 12, 199')) 

• Arl>!io:lbk:IO Aruclors 1016, 1248, J2S~,:md 1260 

•• Skip: lllcior lorhl:rn:o(a)P>mie USW forolhcrc:utinogm!el'AHs, 

adjusted by:, rd.Ii'-" poleocy £ador fur hl:nro(K)nuomllh= ofO.OJ 

Wcii;ht ofEvi&:na: (lwo!<>-Sr,ccifi<:J: 

A-l'NIIIOllarcinoz,,n 

D -Pruhiblobnm>n~n;inojpl (DI -limit<da~orc:w=illhum.lru; 

B!. sullk:iml aiJcnwof~icityin ;111!nuls with iN(li::q11;11c llf la,;k 

or aidence in hwnzns) 

C • Pussible hWIWl arciool!"ll 

D • Nat ,;lu,;lnable .. w lv.un~n =eil><Jlldllclly 

E • fa"i<kno: oflack ofc:mlnoi;,:nicily l<> h...mns 
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Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 

Manganese 
Vanadium 
PESTICIDES/PCBs 
Dieldrin 
Polychlorinated Biphenyls (PCBs) 

high risk and persistence-upper bound 
high risk and persistence-central estimate 
low risk and persistence-upper bound 
low risk and persistence-central estimate 
lowest risk and persistence-upper bound 
lowest risk and persistence-central estimate 

SEMIVOLATILES 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Bis(2-ethylhexyl)phthalate (BEHP) 

Naphthalene 
VOLATILES 
1,2-Dichloroethene (Total) 
Carbon Tetrachloride 
Chlorofonn 
Tetrachloroethene 
Trichloroethene 

TABLE9-40 

INHALATION DOSE/RESPONSE DATA FOR CARCINOGENIC EFFECTS 

AOC57 

Not Listed 
A 

Not Listed 
Bl 

A 
D 

Not Listed 
B2 

D 

Not Listed 

B2 
B2 

D 
C 

B2 

C 

Not Listed 
B2 
B2 

B2 
B2 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

15 WI 0.0043 

6.3 C 0.00!8 

41 0.012 

ND ND 

16 0.0046 

See Below •• 
2 

0.4 

0.3 
0.07 
0.04 

0.022 NI ND 

0.014 N2 ND 
ND 

0.053 0.000015 

0.081 0.000023 

0.002 N3 0.0000059 W3 

0.006 N4 0.0000017 W4 

Human Inhalation 

Human Inhalation 
Human Inhalation 

Mouse Oral-diet 
Rat Oral-diet 

several Oral-gavage 
Mouse Oral-gavage 

g:\projects\usaec\projects\57ritabl\hhrisk\revised\Cancer-Inh.xls I of2 

Lung IRIS 

Lung IRIS 

_!_ung IRIS 

IRIS 

IRIS 

Liver IRIS 

Liver IRIS 

IRIS 
NCEA 

NCEA 
IRIS 

Liver IRIS 

Liver IRIS 
NCEA/HEAST 
NCEA/HEAST 
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OTHER 
Total Petroleum Hydrocarbons 

EPH 
C9-C18 Ali.E_hatics 
Cl 9-C36 Ali~hatics 
CI0-C22 Aromatics 
VPH 
CS-CS 
C9-C 12 AliE_hatics 
C9-C IO Aromatics 

IND• Not Detennined 
W - Withdrawn from IRIS 

mg - milligrams 

kg - kilograms 

µg. micrograms 

IRJS - Integrated Risk Information System 

HEAST. Health Effects Assessment Summary Tables 

NCEA. National Center for Environmental Assessment 

Sources: 

IRlS as ofS/99 

HEAST, 1997 

NCEA 

TABLE9-40 

INHALATION DOSE/RESPONSE DATA FOR CARCINOGENIC EFFECTS 

AOC57 

D 

D 
D 
D 

D 
D 
D 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

• - Source of slope factor is HEAST. 1997 unless otherwise noted. 

WI - Value withdrawn from BEAST in FY 1997 update. 

W2 • Value withdrawn from HEAST in FY I 992 update. 
NI -An NCEA provisional Vlllue of2.2 E-02 has been provided in the US EPA Region Ill RBC Table (April, 1999). 

N2 - An NCEA provisional value of 1.4 E-02 has been provided in the USE PA Region Ill RBC Table (April, 1999) 

N3 -An NCEA provisional value of2.0 E-Ol has been published in the US EPA Region Ill RBC Table (April, 1999). 

N4 - An NCEA provisional value of6.0 E-03 has been published in the USEPA Region III RBC T;wle (April, 1999). 

c - Calculated from unit risk [slope"' (unit risk x 70 kg)/20 m'/day i. 0.001 mg/ug] 

•• - Slope factors arc applicob\c to Aroclors 1016, 1248, 1254, and 1260. 

Weight of Evidence (Route-Specific): 

A- Human carcinogen 

B - Probable human carcinogen (Bl - limited evidence of cancer in humans; 

82 - sufficient evidence of carcinogenicity in animals with inadequate or lack 

of evidence in humans) 

C - Possible human carcinogen 

D- Not classifiable as to huTililll can:inogenicity 

E- Evidence oflack of carcinogenicity to humans 
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TAP 
ORAL DOSE-RESPONSE DATA Y. 

I 

JNCARCINOGENIC EFFECTS 
AOC--57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Aluminum IE+o0 NI ND 
Antimony 4E-04 0.0004 

Arsenic JE-04 3E·04 

Barium 7E-02 7E-02 

Cadmium (food) 16-03 ND 
Cadmium (water) SE-04 ND 
Chromium JE-03 2E-02 

Copper (Hl) ND 
Iron ND ND 
Load ND ND 
Manganese (soil) 7.IE-02 + ND 
Manganese {drinking water) 2.4E-02 ++ ND 
Vanadium 7.0E-03 7E-03 

PESTICIDES/PCBs 
Die!drin SE-05 SE-OS 

Aroclor-1248 ZE-05 SE-05 

Aroclor-1260 ZE-05 • SE-05 

SEMIVOLATILES 
1,2-Dichlorobenzene 9.0E-02 ND 
1,4-Dichlorobenzcne JE-02 N2 ND 
Benzo{k)fluoranthene ND ND 
Bis(2-cthylhexyl)phthalale ZE-02 2E-02 

Naphthalene ZE-02 2E-02 

VOLATILES 
1,2-Dich!oroethylenc 96-03 9E·03 

Carbon Tetrachloride 76-04 ND 
Chloroform IE-02 IE•02 

Tctrachloroethene IE-02 IE-01 

Trichloroethcnc 6E-03 NJ ND 
OTHER 
Total Petroleum Hydrocarbons• JE-02 3E-01 

EPH 
C9-C18 Aliphatics 6E-Ol 6E+-OO 

Cl9-C36 Aliphatics 6E+o0 6E+ol 

CI0-C22 Aromatics JE-02 3E-01 

VPH 
CS-CS Aliphatics 6E-02 66-01 

C9-C12 Aliphaties 6E•OI 6E+OO 

C9•CIO Aromatics 3E-02 3E-OI 

NI -AnNCEA prnv!!l01131 Y.11,.,,ofl.O E+Ol lw 1"""1publi:,ba.J in 11,cUSl'l'A Rel:")<llll RBCTablc{April. 1!1911) 

N2 - An NCEA pro-,"Uion;i] Villll<: orw e-0! !us ooa, publlshoo In Lhe USEP/\ RegKlll ut RBC T.>.ble (April. 1999). 

N3 • An NCEA provisloo:ll wluc of6.0 e-031= bocn published In LIi<: USEPA RegKlll lU RDC Tab!<, (April 19'.19). 

WI. Va!oocf9.0 6-01 wu,.ilh!lr.>.wn from BEAST in FY 1993upd3!e. 

• 
• 

WI 

HI • Value is 1bc llrlnlcing ""'-l<:f wloo (l.3 mg/1.) ro,m,,tc,J le a iJos,: (1 Uday 1. I.J m&'L-170 kg); 11111 a hul!li-hual ,,.,_1...,, 

'Sol= li>rall JUtx:hrunic R!Ds Is HEASl". 19')5 

Oral-DW 
Oral-OW 
Oral-DW 
Oral-diet 
Oral-OW 
Oral-OW 

Oral-diet 

Oral-DW 

Oral-diet 

Oral-diet 

Oral-diet 

Oral-diet 
Oral-gavage 

Oral-DW 
Oral-gavage 
Oral-capsule 
Oral-gavage 

' ln!aim Fin:ol Nro!oum Repcn: Dcwlcpmml ofHc:,,tu,-lliscd Alrem.ti": In !he TOI.OJ 

Pctrokum.H)'lro=booPa.ramctcrantl Re-."Uion.'llnlllo MCP lll/.ll/97. 

+ RID hosed on NO/\El..lbrchronicconsumptioo.cfnun~dividi:J by 

210ao:ounllbrdl<W)'~ 

++ RID fer noodiot.o,y~ adjusled by modif)'Ulg Jroor ctJ ~ 

t,ylRIS. 
•. Value li>r Aroclcr l:?54ustdas a sunop.!e. 

g:\projeets\usaee\projects\57ritabl\J1hrisk\rcviscd\NonCanccr-Oral.xls 

Low Reduced Lifespan 
Medium Keratosis and hyperpigmentalion 
Medium Increased Blood Pressure 

High Proteinuria 
High Proteinuria 
Low No effects observed 

Medium No effects observed 

Low No effects observed 

Medium Liver lesions 

Medium Immunotoxieity 

Low No adverse effects observed 

Medium Increased liver weight 
Low Decreased body weight 

ND Liver lesions 
Medium Liver lesions 
Medium Fatty cyst fonnation in liver 
Medium Hepatotoxicity 

Una:ruiM)' l":lcun: II • ,~(ion in hwnan :ICIUiLhil)' 

1\-anim>.l lcb~wn,,,:,btion 

l of I 

S • CW3jl(ll.ltion frcm S\lbcllronic le~ NOA.EL. 
L-c.lr.lpol,Lioo.ftom LOAELIO NOAEl. 

D • Lw: ohuppMing data 

M • ~i.lditiooal modifyi,,g fldor 

Rat 

Human 
Human 
Human 
H,_ 

Ra! 

Human 

Rat 

Rat 

Monkey 

Rat 

Guinea Pig 
Rat 

Rat 
Ra! 

Dog 

Mouse 

IOOOH,A,L 
3H 

3H 

!OH 
!OH 

300 H,A,S 

2,IM 
2,3M 

IOOH,A 

IOOH,A 

300 H,A,S 

1,000H,A,D 

1,000 H,A,S 
3000 H,A,S,D 

l000 
1,000 H,A,S 
l,OOOH,A,S 
l,OOOH,A,S 

SOURCES: 

lRlSasofl/97 

NCEA. l!l94a.b.c. 1995 

NCEA, 1994a 
!RJS 
!RJS 
!RJS 
!RJS 
nus 
IRJS 

HEAST 
NCEA, 1994e 

IRJS 
USEPA, 1996 
USEPA, 1996 

HEAST 

IRJS 

IRJS 

IRJS 
HEAST 

!RJS 
IRJS 

HEAST 
IRJS 
IRIS 
IRIS 

NCEA, 1995 

MADEP' 
MADEP' 
MADEP' 

MADEP' 
MADEP' 
MADEP' 

HEA!.1, 1995 (lncludingJulyupd3le} 

USEl'ARcgioo I lilik Ur,dalc, 19% 

ND• Ne data awilablc 

W • RlDwilhdr.l"1l frccn IRJS/HE/\ST 

mg. Jlli!Ligr>ITTS 
kg-kilogr.uns 

OW - Orinklng Waler 

IRIS• l~Legnilcd Risk !nfum-,.Lion S)'rtenl 

lll!AST • Hca!llo El1cdJ Asscssmcl\l Summ.:iryT.>.blc; 

USEl'A • Uniltld States En,in>nm<:lltal i'roleclion Agmcy 
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Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

1'00 

Lead 

Manganese 

Vanadium 

PESTICIDES/PCBs 

Dicldrin 

Aroc\or-1248 

Aroclor•l260 

SEMIVOLATILES 

1,2-Dichlorobenzene 

J,4-Dichlorobenzene 

Bis(2--ethylbexyl)phthalate 

Naphthalene 

VOLATILES 

l ,2-Dicbloroetl1ylene (Total) 

Carbon Tetrachloride 

Chloroform 

T etrachloroethcne 

Triehloroethene 

OTHER 

Total Petroleum Hydrocarbons 

EPH 

C9•Cl8 Aliphatics 

C19-C36 Aliphatics 

Cl J-C22 Aromatics 

VPH 

CS-CB Aliphatics 

C9-Cl2 Aliphatics 

C9-CI0 Aromatics 

NO• No d:11.,,.,,v:ubblc 

mg-miUii;r.,,i 
kg• kilagr= 

IRIS • lrUq:tt!cd Ri$k Information S)"lan 

ND 
ND 
ND 

5.0E-04 

ND 
l.0E-04 

ND 
ND 
ND 

5.0E-05 

ND 

ND 
ND 
ND 

2.0E-01 

8.0E-01 

ND 
J.0E-03 

ND 
ND 
ND 
ND 
ND 

ND 

2.0E+00 

ND 
7.IE-02 

2.0E-01 

2.0E+OO 

6.0E-02 

HEAST • Hcallh Elr..:IS Ass=t SwnnwyTablcs 

USEl'A • Uoi1cd Stales Environmental l'rclc,;licn Agc:cy 

SOURCES: 

IRlSuofB/99 

HEAST. 1997 

[I] 

[2] 

Tl :42 

INHALATION DOSE/RESPONSE DA JR NONCARCINOGENIC EFFECTS 

ND I.0E-03 

ND ND 
ND ND 

5.0E-03 1.0E-04 

ND ND 
ND 2.9E-05 

ND ND 
ND ND 
ND ND 
ND 1.48-05 

ND ND 

ND ND 
ND ND 
ND ND 

2.0E+OO 5.7E-02 

2.5E+o0 2.3E.Ol 

ND ND 
3.0E-03 8.SE-04 

ND ND 
ND 5.7&04 

ND 8.6E-05 

ND 1.4E•0I 

ND ND 

ND ND 

2.0E+0l 5.7E-0l 

ND ND 
7.IE-01 2.0E-02 

2.0E+OO 5.7£.02 

2.0E+0I 5.7E-0l 

6.0E-01 1.7E-02 

1 -Scum: fcrallsubchronic RJCs is HEAST, 1997 

' - RID C3lcllla1cd from RIC :as fellows: 

RID (mi,lkg-<I) • RIC (mglm1Y70 kg x 11'.1 m'hl 

'-HEASTT:>blc I: Subelm:mic~ChronicToxieily 

NI ND 
ND 
ND 

I.OE-OJ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

[3] 5.7E-0I 

7.IE-01 

ND 
8.5E-04 

ND 
NZ ND 
N3 ND 
N4 ND 

ND 

ND 

5.7E+00 

ND 
2.0E-01 

5.7E-0l 

5.7E+OO 

J.7E-0l 

• - ln1aim ruut Pcuoiewn Roport:Dc-,·dopmcn1omca1!h-&.cd 

Altro,,.li,..,10 lhcTobl Pw-olcnm H~hon P=mcta(1994), 

""d raisiMS 10 !he MCP IU/ll/97. 

AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

Inhalation Low 

Inhalation Medium 

Inhalation Medium 

Inhalation Low 

Inhalation Medium 

Fctotoxici_!r 

Increase in Lactase Dehydrogenase 

In1£_aired neurobebavioral function 

Decreased weigl1t gain 

Increased liver wci£hl 

Inllalation Medium Hyperplasia and metaplasis in respiratory and olfacotry epithelium 

NI . An NCEA provisi0,t:1h11;>porl val""of\.O E-3 11.i.s b=i puh!Wlcd in lhc US EPA Region m RBC Tab!c(ApriL 1999). 

Nl-An NCEAprovisio:w wpporl val11<:0U.7 E-4 h.u b=i published HI Ilic USEl'A Region Ill RBC Talilc{April 1999). 

Nl • M NCEA provisior.al support val"" ofUi E·S 11.i.s been published in lhc USEPA Rcgio~ Ill R8C Table (Apri~ \999). 

N4 • Aro. NCEAprovisioo.al SIIJlpM v:lluc ofl.4 E•l 11.i.s been pubfuhal in lhc USEl'A Rcgio,, III RBC Table:(April 1999), 

[I] Val"";, forchromi,un ~!cs; v:i!we fcr Chromium VI :as d.i=lvcd Chromium VI 

aerosol; o, chromic xid misls is BE-6 mrJm' 

(2] - There is a N:ation:il Ambient Air Q.,a!itySw,,brd fer l~ 

ofl.S ~rim' avcr.1gcdovalhm=month$ 

[3] Rfd akub!al !ram RIC. HEAST T.,,blc l 

g:\projccts\usace\projeets\57ritabl\hluisk\revisdcd\NonCanccr•lnh.xls I of\ 

Rot 1000 H,A,S 

R,1 J00H.!.A,S 

Hmnffl 1,000 H,~tD 

Roi l,000H,A,S 

Roi IOOH,A,S 

Rot 3,000 H,A,S,D 

Unccruinty~: 

H-vari:uionioh=5CIISilivily 

A• :...imal IO human~ 

NCEA 

HEAST 

IRIS 

IRIS 

IRIS 

HEAST 

IRIS 

IR!S 

NCEA 

NCEA 

NCEA 

IRIS 

MADEP' 

MADEP' 

MADEP' 

MADEP' 

MADEP' 

MADEP' 

S - cctrapobtioo from s,.,behrcnic 10 cltmnic: NOAEl.. 

1,-cxtr:tpcl:r.licn from LOAEl..l<>NOAEL 

D•L.dofwpportingd:lt. 
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Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium (food) 
Cadmium (water) 
Chromium 
Copper 
Iron 
Lead 
Manganese (soil) 
Manganese (drinking water) 
Vanadium 
PESTICIDES/PCB, 

Dieldrin 
Polychlorinated Biphenyls (PCBs) 
SEMIVOLATILES 

Bis(2•ethylhexyl)phthalate 
Polyaromatic Hydrocarbons (PAHs) 

Benzo(k)fluoranthene 
Naphthalene 

VOLATILES 

1,2-Dichloroethylenes 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
OTHER 

VPH 
C5-C8 Aliphatics 
C9-Cl2 Aliphatics 
C9-C l O Aromatics 

Tt-. ,E 9-43 

DERMAL DOSE-RESPONSE DATA FOR CARCINOGENIC AND NONCARCINOGENIC EFFECTS 

AOC57 

ND l.0E+00 

0.15 4.0E-04 

0.95 3.0E-04 

0.07 7.0E-02 

0.03 l.0E-03 

0.05 5.0E-04 

0.025 3.0E-03 

0.57 ND 
ND ND 
ND ND 

0.06 7.IE-02 

0.06 2.4E-02 

0.026 7.0E-03 

ND 5.0E-05 

0.8 2.0E-05 

ND 2.0E-02 

0.89 

ND 
2.0E-02 

ND 9.0E-03 

ND l.0E-02 

ND l.0E-02 

ND 6.0E-03 

0.91 6.0E-02 

0.91 6.0E-01 

0.91 3.0E-02 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

ND 
6.0E-05 4.0E-04 

2.9E-04 3.0E-04 

4.9E-03 7.0E-02 

3.0E-05 ND 
2.5E-05 ND 
7.5E-05 2.0E-02 

ND 
- ND 
- ND 

4.3E-03 ND 
l.4E-03 ND 
l.8E-04 7.0E-03 

5.0E-05 

l.6E-05 5.0E-05 

2.0E-02 

ND 
l.8E-02 2.0E-02 

- 9.0E-03 

- l.0E-02 

- l.0E-01 

ND 

5.5E-02 6.0E-01 

5.5E-01 6.0E+00 

2.7E-02 3.0E-01 

6.0E-05 

2.9E-04 

4.9E-03 

-
5.0E-04 

-

-
-

l.8E-04 

4.0E-05 

-

l.8E-02 

-
-

5.5E-01 

5.5E+00 

2.7E-0I 

g:\projects\usaec\projects\57ritabl\hhrisk\revised\Tox-Dermal.xls I of2 

ND 
ND 

l.5E+00 l.6E+o0 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

l.6E+0I 

2.0E+00 2.5E+00 

l.4E-02 

7.3E-02 8.2E-02 

ND 

ND 
6.IE-03 

5.2E-02 

l.lE-02 

ND 
ND 
ND 
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TABLE9-43 

DERMAL DOSE-RESPONSE DATA FOR CARCINOGENIC AND NONCARCINOGENIC EFFECTS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

EPH 
C9-Cl8 Aliphatics 0.91 6.0E-01 5.SE-01 

Cl 9-C36 Aliphatics 0.91 6.0E+o0 5.SE+00 

CI l-C22 Aromatics 0.91 3.0E-02 2.7E-02 

NOTES: 
1 Values 00.Scd on Risk Assessment Guidance for Supcrfund Volume I: Human Health Evaluation Manual Supplemcnml Guidance 

Derm:il Risk Asscssmi::nt Interim Guidance, May 7, 1998. Values for EPH/VPH dcrivcd from relative absorption factor (MADEP, 1997). 
2 Sec Dose-Response Tables; Chronic RID 

used ifno subchronic RID available. 
3 Dermal RID"' Oral RID x Oral Absorption Efficiency 

'Denna\ CSF = Oral CSF I Oral Abs;orption Efficiency 

RED - Reference Dose 

CSP - Cancer Slope Factor 

g:\projects\usaec\projects\57ritabl\hhrisk\revised\Tox-Dennal.xls 2of2 

6.0E+00 
6.0E+0I 
3.0E-01 

5.SE+o0 
5.SE+ol 
2.7E-0l 

ND 

ND 

ND 
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Likelihood of exposure pathways 

Degradation of chemicals 
not considered 

Extrapolation of animal toxicity 
data to humans 

Use of linearized, multistage model 
to derive cancer slope factors 

Summation of effects (cancer risks and hazard 
indices) from multiple substances 

Use of uncertainty factors in 
the derivation ofreference doses. 

The use of an oral absorption factor of 1 

TABLE9-45 
POTENTIAL SOURCES OF UNCERTAINTY 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Overestimate 

Overestimate 

Unknown, probably 
overestimate 

Overestimate 

Unknown 

Unknown 

Overestimate 

Future exposures may not actually occur 

Risk estimates are based on recent chemical concentrations. 
Concentrations will tend to decrease over time as a result of 
degradation, so future exposures may be to lower 
concentrations. 

Animals and humans differ with respect to absorption, 
metabolism, distribution, and excretion of chemicals. The 
magnitude and direction of the difference will vary with each 
chemical. Animal studies typically involve high-dose 
exposures, whereas humans are exposed to low doses in the 
environment. 

Model assumes a non-threshold, linear-at-low-dose 
relationship for carcinogens. Many compounds induce cancer 
by non-genotoxic mechanisms. Model results in a 95% upper 
confidence limit of the cancer risk. The true risk is unlikely to 
be higher and may be as low as zero. 

The assumption that effects are additive ignores potential 
synergistic and/or antagnonistic effects. Assumes similarity in 
mechanism of action, which is not the case for many 
substances. Compounds may induce tumors or other toxic 
effects in different organs or systems. 

Ten-fold uncertainty factors are incorporated to account for 
various sources of uncertainty. Although some data seem to 
support the ten-fold factor, its selection is somewhat 
arbitrary. 

The assumption of 100% gastrointestinal absorption of 
chemicals on soil is conservative. 
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TABLE9-46 
ENDPOINTS FOR ECOLOGICAL AsSESSMENT 

AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS, MASSACHUSETTS 

Surface Soil (upland 
and floodplain) 

Surface Water and 
Sediment 

Surface Water 

Sediment 

Groundwater dis
charge to the surface 

NOTES: 

Wildlife 

Terrestrial invertebrates 

Terrestrial plants 

Wildlife 

Aquatic organisms (small 
fish, invertebrates, plants, 
and amphibians) 

Aquatic organisms (small 
fish, invertebrates, plants, 
and amphibians) 

Aquatic invertebrates 

Aquatic organisms (small 
fish, invertebrates, plants, 
and amphibians) 

µg/g micrograms per gram 
µg/1 micrograms per liter 

Survival and propagation of 
wildlife populations. 

Survival and propagation of 
terrestrial invertebrate populaR 
tions. 

Survival and propagation of 
plant populations. 

Survival and propagation of 
\vildlife populations. 

Survival and propagation of 
small fish, invertebrate, amphib
ian, and aquatic plant popula
tions. 

Survival and propagation of 
small fish, invertebrate, amphib
ian, and aquatic plant popula
tions. 

Survival and propagation of 
benthic macroinvertebrate pop
ulations. 

Future survival and propagation 
of small fish, invertebrate, 
amphibian, and aquatic plant 
populations. 

mg/kg SW-day= milligrams per kilogram of body weight per day 
LDso lethal dose to 50 percent of a test population 
LCso lethal concentration to 50 percent of a test population 
LOAEL Lowest Observed Adverse Effect Concentration. 
NOAEL No Observed Adverse Effect Concentration. 
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Oral contaminant doses (mg/kg BW-day) based on measured 
adverse effects on growth, reproduction, or survival (e.g., LDso 
studies, LOAELs, and NOAELs) of mammalian or avian 
laboratory test populations. 

Contaminant concentrations in surface soil (µg/g) that measure 
adverse effects on survival (e.g., LCso studies) of terrestrial in
vertebrates. When no survival studies are available, measured 
adverse effects on reproduction and growth are used. 

Contaminant concentrations in surface soil (µgig) that measure 
adverse effects on growth, reproduction, or survival of terrestri
al plants. 

Oral contaminant doses (mg/kg BW-day) based on measured 
adverse effects on growth, reproduction, or survival (e.g., LDso 
studies, LOAELs, or NOAELs) of mammalian or avian labora
tory test populations. 

Chemical concentrations in surface water (µg/1) associated with 
adverse effects to growth, reproduction, survival, and biodive
rsity of aquatic organisms. 

Chemical concentrations in sediment (µgig) associated with 
adverse effects to growth, reproduction, and survival of aquatic 
organisms. 

Direct measurement of survival and growth of the midge 
(Chironomus te11tans) and amphipod (Hyalella azteca) in 
laboratory toxicity tests. 

Current chemical concentrations in surface water (µg/1) and 
sediment (mg/kg) in Cold Spring Brook in the vicinity of the 
Bower's Brook junction 



TABLE 9-4\ 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 UPLAND SURFACE SOIL' 
AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS,MASSACHUSETTS 

.I.Iii 1·: I ·.·.~A8YTE :·11.11··········i1·:::::::: •••·•·•·•· ~~s:1 
:··· 11: 111·· co:o~!Z!onsilllllll .!l!c!::!;~s.::1 I lll~A:r:.11111 &~ce:~:r!:.:.111 JR;;;;;:EE::~1., 

PAL METALS (µgig) 
Aluminum 5/5 NA 

Arsenic 5/5 NA 

Barium 5/5 NA 

Beryllium 1/5 0.5 

Calcium 5/5 NA 

Chromium 5/5 NA 

Cobalt 5/5 NA 

Copper 5/5 NA 

Iron 5/5 NA 

Lead 5/5 NA 

Magnesium 5/5 NA 

Manganese 5/5 NA 

Nickel 5/5 NA 
Potassium 5/5 NA 

Selenium 1/5 0.25 

Sodium 5/5 NA 

Vanadium 5/5 NA 

Zinc 5/5 NA 

PESTICIDES/PCBs (µg/g) 
4,4'-DDE 1/5 0.0077 

4,4'-DDT 1/5 0.0071 

PAL SEMIVOLATILE ORGANICS (µg/g) 

2-Methylnaphthalene 2/5 0.05 to 0.20 

Bis(2-ethylhexyl)phthalate 2/5 0.62 to 3.0 

Dibenzofuran 1/5 0.04 to 0.20 

Fluoranthene 3/5 0.30 

Naphthalene 3/5 0.04 to 0.20 

Phenanthrene 4/5 0.20 

Pyrene 4/5 0.20 

PAL VOLATILE ORGANICS (µg/\ 
Chloroform 1/5 0.00087 

Ethylbenzene 1/5 0.0017 
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3,920 to 7,530 
7.9 to 21 

18.8 to 40.9 
0.71 

134 to 889 
7.7 to 27 
1.9 to 7.5 
4.1 to 15.6 

7,030 to 16,400 
8.1 to 22.9 
926 to 4,020 

79.2 to 481 
6.6 to 30.7 
144 to 1,170 

0.88 
260 to 436 
7.6 to 15.5 

13.7 to 38.1 

0,020 
0.026 

0.40 to 0.43 
2.0 to 2.7 

0.16 
0.097 to 0.30 

0.1 to 0.42 
0.045 to 0.28 
0.087 to 0.40 

0.00089 
0.0024 

1 of2 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

18,000 
19 
54 

0.81 
810 

33 
4.7 

13.5 
18,000 

48 
5,500 

380 
14.6 

2,400 

131 
32.3 
43.9 

NO" 

YES 
NO" 
NO" 
NO IU 

NO" 

YES 
YES 

NO"·'" 
NO" 

NO"•'" 

YES 
YES 

NO"•'" 

YES 
NO'" 
NO" 
NO" 

YES 
YES 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

YES 
YES 

14.5 

4.6 
11 

282 
16.8 

0.28 

0.0070 
0.0080 

0.20 
1.6 

0.083 
0.16 
0.21 
0.15 
0.18 

21 

7.5 
15.6 

481 
30.7 

0.88 

0.020 
0.026 

0.43 
2.7 

0.16 
0.30 
0.42 
0.28 

0.40 

0.00053 0.00089 
0.0012 0.0024 

14.5 

4.6 
11 

282 
16.8 

0.28 

0.0070 
0.0080 

0.20 
1.6 

0.083 
0.16 
0.21 
0.15 
0.18 

0.00053 
0.0012 

4/14/00 



TABLE9-4, 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 UPLAND SURFACE SOIL' 
AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS,MASSACHUSETTS 

1. c~······~N*k~~.•···················· •.• ::::::::.• ···········~$.Q:t•.•······· ·•·····¢Qi:if ~~s .•.•.•.••.•. sl::!~i;s.~•·· ·········#.;~;s, ......•. 99*~::~r!: ... ~ .... •.• ... R:~~~F::;i ..... 
Tetrachloroethylene 1/5 0.00081 0.0030 NA YES 0.00092 0.0030 0.00092 
Toluene 3/5 0.00078 0.0016 to 0.0037 NA YES 0.0017 0.0037 0.0017 
Trichlorofluoromethane 3/5 0.0059 0.0073 to 0.017 NA YES 0.0075 0.017 0.0075 
Xylenes 1/5 0.0015 0.029 NA YES 0.0064 0.029 0.0064 

OTHER (µg/g) 
Total Petroleum Hydrocarbons 5/5 NA 25 to 8,000 NA YES 

Notes: 
'Sample locations include: 57B-95-01X, 578-95-0ZX, 57E-95-02X, 57E-95-10X, and 57E-95-25X (all collected from Oto 2 feet below ground surface). 

~ Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
a Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 Inorganic background concentrations from the Ft. Devens background surface soil database (developed in 1993) were used to screen CPCs. 

:;i Contaminant of Potential Concern (CPC) for wildlife receptors. 
ti The average of all concentrations assigns a value of 1/2 the SQL to all non~detects. 

1,700 8,000 

' Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration: the 95th percent UCL was not calculated because there are fewer 

than 1 O samples in the data set. 
11 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. lf the average is greater than the RME, then the RME was used instead. 

!;I Maximum concentration is less than the background concentration. 
1u Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 

µgig = micrograms per gram 
AOC = Area of contamination. 
CPC = Contaminant of potential concern. 
NA= Not available. 
PAL= Project analyte list. 
RME = Reasonable maximum exposure. 
SQL = Sample quanlilation limit 
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TABLE 9-48 
SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 FLOODPLAIN SURFACE SOIL 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

:111m11·1111·11:1~:~::·•·····11rl::~~=::i11:~~i~:h••·· =:::;L~§i111i1c::::::•··!!!·!·!·! i·~o.n:::~onsi•ll·!:9;~:;•···~~:~:::.:.i, 
PAL METALS (µg/g) 

Aluminum 3/3 NA 3,140 to 6,180 

Antimony 1/11 1.1 to 7.1 1.6 

Arsenic 11/11 NA 7.0 to 61.2 

Barium 11/11 NA 10.7 to 113 

Beryllium 1/3 0.5 0.71 

Calcium 3/3 NA 255 to 528 

Chromium 3/3 NA 9.0 to 15.4 

Cobalt 3/3 NA 1.9 to 2.3 

Copper 11/11 NA 2.5 to 41.3 

Iron 3/3 NA 5,390 to 7,920 

Lead 11/11 NA 18.7 to 320 

Magnesium 3/3 NA 1,120 to 1,390 

Manganese 11/11 NA 36.7 to 679 

Nickel 3/3 NA 6.1 to 10.4 

Potassium 3/3 NA 327 to 460 

Selenium 9/11 0.25 0.39 to 4.4 

Sodium 3/3 NA 294 to 446 

Vanadium 3/3 NA 5.7 to 14 

Zinc 10/11 6.0 14.9 to 150 

PESTICIDES/PCBs (µgig) 
4,4'-DDD 1/11 0.0063 0.037 

4,4'-DDE 4/11 0.0077 0.0093 to 0.052 

4,4'-DDT 4111 0.0071 0.035 to 0.18 

Aroclor-1260 6/11 0.060 0.19 to 4.2 

Oieldrin 4111 0.0063 0.013 to 0.032 

PAL SEMIVOLATILE ORGANICS (µgig) 
2-Methylnaphthalene 1/11 0.049 to 0.50 0.60 

Acenaphthylene 1/11 0.033 to 0.30 0.40 

Benzo[k]nuoranthene 1/11 0.066 to 0.70 1.0 

Chrysene 1/11 0.12 to 1.0 1.0 

Di-n-butylphthalale 1/11 0.061 to 0.60 2.0 

Fluoranthene 3/11 o.068 to 0.70 1.0 to 2.0 

Naphthalene 1/11 0.037 to 0.40 0.40 

Phenanthrene 5/11 0.033 to 0.30 0.30 to 1.0 

Pyrene 5/11 0.033 to 0.30 0.40 to 2.0 
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16,000 NO10 

0.5 YES 
19 YES 
54 YES 

0.81 NO10 

610 NO 10.11 

33 NO10 

4.7 NO,o 

13.5 YES 

16,000 NO 10. 11 

46 YES 

5,500 NO 10,11 

380 YES 

14.6 N0 10 

2,400 NO10,11 

NA YES 

131 N0 11 

32.3 N0 10 

43.9 YES 

NA YES 
NA YES 
NA YES 

NA YES 
NA YES 

NA YES 

NA YES 

NA YES 
NA YES 
NA YES 
NA YES 

NA YES 
NA YES 
NA YES 

2.8 
24.1 
47.9 

15.6 

143 

149 

1.9 

55.1 

0.0071 
0.013 
0.039 

0.63 
0.0099 

0.16 
0.13 
0.27 
0.39 
0.33 

0.56 
0.14 
0.39 
0.63 

5.9 
47.9 
106 

39.3 

459 

273 

12.1 

163 

0.010 
0.034 

0.43 
3.6 

0.025 

0.36 
0.26 
0.60 
0.71 
0.77 
2.7 

0.30 
2.3 
6.6 

1.6 
47.9 
106 

39.3 

320 

273 

4.4 

150 

0.010 
0.034 

0.16 
3.6 

0.025 

0.36 
0,26 

0.60 
0.71 
0.77 

2.0 
0.30 

1.0 
2.0 

1.6 
24.1 
47.9 

15.6 

143 

149 

1.9 

55.1 

0.0071 
0.013 
0.039 

0.63 
0.0099 

0.16 
0.13 
0.27 
0.39 
0.33 

0.56 
0.14 
0.39 
0.63 

4/14/00 



TABLE9-48 
SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA2 FLOODPLAIN SURFACE SOIL 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

, , ,,,, ,,, ,,,,,,, , )\NAL¥TF , ' ' ' ,,,,,,,,,,,,';!) ! :~:£:::1 111111 I ~;:~:1r:-1H1 H 1:~'o:E::!JH ! ! I~:::::::.:, • · · -~:·.1 1+1+ I !+ c~~;=:::.~• 9:~:r ii~:;:~::: .. 
PAL VOLATILE ORGANICS (µgig) 
1,2-Dichloroethylene (cis and trans) 2111 0.0030 0.01 to 0.016 NA YES 0.0036 

Acetone 2111 0.017 0.073 to 0.33 NA YES 0.029 

Ethylbenzene 2111 0.0017 0.0033 to 0.022 NA YES 0.003 

Methylene Chloride 1/11 0.012 0.015 NA YES 0.0068 

Tetrach!oroethylene 2111 0.0008 0.0011 to 0.0047 NA YES 0.0009 

Toluene 2111 0.0008 0.0072 to 0.0083 NA YES 0.0017 

Trichlorofluoromelhane 3111 0.0059 0.0073 to 0.014 NA YES 0.0048 

OTHER (µgig) 
Total Petroleum Hydrocarbons 11/11 NA 169 to 17,000 NA YES II 3,500 

Notes: 
1 Sample locations include: 57E-95-12X, 57E-95-16X, 57E-95-17X (all collected from Oto 2 feet below ground surface), 57S-98-01X, 57S-98-02X, 57S-98-04X, and 57S-98-06X through 

57S-98-09X (all collected from 0-1 feet below the ground surface). 57S-98-07X also includes a sample collected from 1-2 feet below ground surface. 
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 Inorganic background concentrations from the Ft. Devens background surface soil database (developed in 1993) were used to screen CPCs. 

5 Contaminant of Potential Concern {CPC) for wildlife receptors. 
6 The average of all concentrations assigns a value of 1/2 the SQL to all non-detects. 
7 The 95th percent UCL was calculated for data sets with 10 or more samples, and is calculated using the log-transformed average of all concentrations (assuming a log normal distribution). 
B Reasonable Maximum Exposure {RME) concentrations are equal to the lesser of the maximum detected concentration and the 95th percent UCL, when more than 10 samples were collected. 

The RME is equal to the maximum detected concentration when less than 10 samples were collected. 
g Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average ls greater than the RME, then the RME was used instead. 

10 Maximum concentration is less than the background concentration. 
11 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 

µg/g = micrograms per gram 
AOC = Area of contamination. 
CPC = Contaminant of potential concern. 
NA= Not available. 
PAL= Project analyte list. 
RME = Reasonable maximum exposure. 
SQL = Sample quanlitation limit. 
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0.0069 0.0069 0.0036 
0.067 0.067 0.029 

0.0059 0.0059 0.003 
0.0081 0.0081 0.0068 
0.0014 0.0014 0,0009 
0.0051 0.0051 0.0017 
0.0072 0.0072 0.0048 

20,000 17,000 3,500 

4114100 



TABLE9-49 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 SURFACE SOIL 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

~~ u·.·:· :ANN,;;~·.·.·.·.·.·.=~;::~i::: iii !Iii~;::~~ 1 • ·~~=Ei~:on$1 Ii. ·~:::!~:!1.111 i ::;::~.:: :li~~:=~=~o~i•i I ;;;R:;~~~::::1e •. 
PAL METALS (µgig) 

Aluminum 212 NA 6,370 to 7,100 18,000 NO 9 

Arsenic 4/4 NA 5.2 to 41 19 YES 25.0 41 25.0 

Barium 4/4 NA 11.1 to 29.3 54 NO 9 

Cadmium 1/2 0.7 1.5 1.28 YES 0.93 1.5 0.93 

Calcium 1/2 100 283 810 NO 9,10 

Chromium 2/2 NA 10.6 to 11.7 33 NO' 

Cobalt 2/2 NA 2.4 to 3.2 4.7 NO 9 

Copper 4/4 NA 2.9 to 6.8 13.5 NO 9 

Iron 212 NA 7,430 to 8,040 18,000 NOs,10 

Lead 3/4 10.5 7.8 to 32.7 48 NO 9 

Magnesium 2/2 NA 1,540 to 1,650 5,500 NO 9,10 

Manganese 414 NA 69.5 to 548 380 YES 219 548 2.19 

Nickel 2/2 NA 10.5 to 11.1 14.6 NO' 

Potassium 2/2 NA 209 to 683 2,400 NO ,.10 

Selenium 1/4 0.25 1.6 NA YES 0.48 1.6 0.48 

Sodium 212 NA 400 to 435 131 NO 10 

Vanadium 2/2 NA 9.2 to 9.4 32.3 NO 9 

Zinc 4/4 NA 15.8 to 28.5 43.9 NO 9 

PESTICIDES/PCBs (µgig) 
4,4'-DDD 2/5 0.0083 0.0234 to 0.27 NA YES 

4,4'-DDE 1/5 0.0077 to 0.05 0.0081 NA YES 

4,4'-DDT 2/5 0.0071 to 0.05 0.0121 to 0.025 NA YES 

Chlordane -Alpha 1/4 0.0013 to 0.005 0.0028 NA YES 

Chlordane - Gamma 1/4 0.0013 to 0.005 0.0028 NA YES 

0.061 0.27 0.061 
0.0089 0.0081 0.0081 

0.014 0.025 0.014 
0.0021 0.0028 0.0021 
0.0021 0.0028 0.0021 

Aroclor-1260 1/5 0.025 to 0.0804 0.47 NA YES 0.12 0.47 0.12 

PAL SEMIVOLATILE ORGANICS (µgig) 
1,2-Dichlorobenzene 1/4 0.11 0.35 NA YES 

1,4-Dichlorobenzene 1/4 0.098 0.48 NA YES 

Fluoranthene 2/5 0.068 to 2.2 0.13 to 0.14 NA YES 

0.13 0.35 0.13 
0.16 0.48 0.16 
0.29 0.14 0.14 

Naphthalene 1/5 0.037 to 2.2 0.048 NA YES 0.89 0.048 0.048 
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TABLE9-49 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 SURFACE SOIL 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

.11 IIJII II i'ANAl:YTE:l lillll!l 11111i I Iii::~~::~ .. I .111 lt;:::~flillllll I· I !!e~!:~::an~·I·.·• i· .. P::~~~;:~· .. •.• i I:;::~ •.. •. <;on:::~n~*. :i·i R:~~!~::;:~ ~./ i 
Phenanthrene 2i5 0.033 to 2.2 0.067 to 0.11 NA YES 0.26 0.11 0.11 
Pyrene 2i5 0.033 to 2.2 0.096 to 0.15 NA YES 0.28 0.15 0.15 

PAL VOLATILE ORGANICS (µgig) 
Chlorobenzene 1i4 0.0009 0.012 NA YES 

II 
0,0033 

Toluene. 2/4 0.0008 to 310 0.0017 to 0.0030 NA YES 0.0014 
Trichloroethylene 1i4 0.0028 0.0042 NA YES 0.0021 

EPHNPH (µgig) 
Eph C11-C22 Aromatics 2i2 NA 60 to 75 NA YES 

II 
70 

Eph C19-C36 Aliphatics 2i2 NA 150 to 180 NA YES 170 

Vph C9-C1 0 Aromatics 1i2 NA 3.7 NA YES 2.2 

OTHER (µgig) 
Total Petroleum Hydrocarbons 10i11 1,400 39 to 2,900 NA YES II 850 

Notes: 
1 Sample locations include: EX57W15X, 57B-95-08X, 57B-95-09X, 57S-98-11 X through 57S-98-16X (all collected from Oto 1 feet below ground surface), 

and 57S-98-12X, through 57S-98-14X (collected 1 to 2 feet below ground surface). 
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 Inorganic background concentrations from the Ft. Devens background surface soil database (developed in 1993) were used to screen CPCs. 
5 Contaminant of Potential Concern (CPC) for wildlife receptors. 

0.012 0.0033 
0.0030 0.0014 
0.0042 0.0021 

75 70 
180 170 
3.7 2.2 

2,900 850 

6 The average of all concentrations assigns a value of 1i2 the SQL to all non-detects. 
7 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; except for TPHC the 95th percent UCL was not calculated because then 

are fewer than 1 0 samples in the data set. The 95% UCL for TPHC is greater than the maximum detected concentration. 
8 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average is greater than the RME, then the RME was used instead. 
9 Maximum concentration is less than the background concentration. 
1 0 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 

µgig = micrograms per gram 
AOC = Area of contamination. 
CPC = Contaminant of potential concern. 
NA= Not available. 
PAL= Project analyte list. 
RME :::: Reasonable maximum exposure. 
SQL = Sample quantitation limit. 
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TABLE 9-50 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 SURFACE WATER 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 
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PAL UNFILTERED METALS (µg/L) 
Aluminum 
Arsenic 
Barium 
Cadmium 

Calcium 
Chromium 
Copper 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 

Potassium 
Selenium 

Sodium 
Vanadium 
Zinc 

PAL FILTERED METALS (µg/L) 
Arsenic 
Barium 

Calcium 
Iron 
Lead 

Magnesium 
Manganese 

Potassium 

Sodium 
Zinc 

5/6 
9/9 
9/9 
1/6 

6/6 
1/6 
4/9 
6/6 
7/9 

6/6 
6/6 
1/6 

6/6 
1/9 

6/6 
1/6 
5/9 

4/5 
5/5 

4/4 
4/4 
1/5 

4/4 
4/4 

4/4 

4/4 
1/5 

141 
NA 
NA 
4.0 

NA 
6.0 
8.1 
NA 
1.3 

NA 
NA 
0.24 

NA 
2 to 3.02 

NA 
11 
21.1 

2.5 
NA 

NA 
NA 

1.3 to 50 

NA 
NA 

NA 

NA 
21.1 to 35.8 
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156 to 15,100 
4.1 to 198 

12.2 to 553 
24.6 

18,400 to 28,700 
35.8 

60.4 to 375 
592 to 17,600 
1.5 to 967 

1,290 to 4,930 
123 to 433 

0.24 

1,320 to 3,840 
2.4 

17,800 to 60,900 
72.3 

109 to 712 

3.4 to 8.9 
11.7 to 43.1 

11,800 to 24,000 
194 to 17,200 

2.3 

1,050 to 3,550 
64.2 to 483 

1,490 to 2,430 

15,800 to 56,900 
58.4 

1 of 3 

ND 
5.4 

12.6 
ND 

24,300 
ND 
9.0 

645 
ND 

3,630 
131 
ND 

1,630 
ND 

19,200 
ND 
ND 

4.4 
11.9 

24,100 
254 
ND 

3,610 
107 

1,700 

19,000 
NA 

YES 
YES 
YES 
YES 

NO 9 

YES 
YES 
YES 
YES 

NO 9 

YES 
YES 

NO 9 

YES 

NO 9 

YES 
YES 

YES 
YES 
NO 9,10 

YES 
YES 
NO s,10 

YES 

NO 9 

NO 9 

YES 

2,650 
50.6 
155 
5.8 

8.5 
74.9 

5,840 
243 

243 
0.14 

1.5 

16.6 
180 

4.4 
21.7 

4,540 
5.8 

197 

21.6 

15,100 
198 
553 

24.6 

35.8 
375 

17,600 
967 

433 
0.24 

2.4 

72.3 
712 

8.9 
43.1 

17,200 
2.3 

483 

58.4 

2,650 
60.6 
155 
5.8 

8.5 
74.9 

5,840 
243 

243 
0.14 

1.5 

16.6 
180 

4.4 
21.7 

4,540 
5.8 

197 

21.6 
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TAB[E 9-50 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 SURFACE WATER 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 
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PAL SEMIVOLATILE ORGANICS (µg/L) 
Bis(2-ethylhexyl)phthalate 1/9 4.8 24 ND YES II 4.8 24 4.8 
Phenanthrene 1/9 0.5 0.52 ND YES 0.28 0.52 0.28 

PAL VOLATILE ORGANICS (µg/L) 
1,2-Dichloroethylenes (cis and trans) 1/9 0.5 26 ND YES 

Carbon disulfide 1/9 0.5 1.1 ND YES 
3.1 26 3.1 

0.34 1.1 0.34 

Chloroform 1/9 0.5 0.72 ND YES 0.30 0.72 0.30 

Methylene chloride 3/9 2.3 2.3 to 4.1 3.0 YES 

Tetrachloroethylene 2/9 1.6 1.8 to 2.6 ND YES 

Toluene 1/9 0.5 1.1 0.42 YES 

1.8 4.1 1.8 
1.11 1.8 1.11 
0.34 1.1 0.34 

Trichloroethylene 2/9 0.5 0.6 to 3.5 ND YES 0.65 3.5 0.65 

WET CHEMISTRY (µg/L) 
Alkalinity 6/6 NA 13,000 to 36,000 35,300 YES 

Chloride 6/6 NA 25,200 to 100,000 44,000 YES 
29,700 36,000 29,700 
50,200 100,000 50,200 

Nitrite, Nitrate-non Specific 4/6 10 130 to 152 128 NA 

Nitrogen By Kjeldahl Method 5/6 183 276 to 16,000 639 NA 

Phosphate 6/6 NA 18.8 to 1,000 49.2 NA 

Sulfate 6/6 NA 11,000 to 13,000 13,000 NA 

Total Dissolved Solids 6/6 NA 125,000 to 234,000 160,000 NA 162,000 

Total Hardness 6/6 NA 85,000 to 110,000 107,000 NA 100,000 

Total Suspended Solids 8/8 NA 4,000 to 10,500,000 39,800 YES 1,700,000 10,500,000 1,700,000 

OTHER (µg/L) 
Total Petroleum Hydrocarbons 2/6 168 to 176 247 to 924 ND YES 252 924 252 

EPH 
C11-C22 Aromatics 3/3 NA 380 to 1,400 NA YES 797 1,400 797 

C19-C36 Ali.e_hatics 3/3 NA 750 to 1,700 NA YES 1,280 1,700 1,280 
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TABLE 9-50 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 SURFACE WATER 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 
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Notes: 
1 Sample locations include: 57D-95-04X through 57D-95-0?X, 57D-95-09X, 57D-95-1 OX, and 57W-98·01X through 57W-98-03X. Filtered samples were collected at 57W-95-04X 

through 57W-95-06X, 57W-95-10X, and 57W-98-01X. 
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 The arithmetic mean of inorganic concentrations detected in upgradient samples was used to screen sulface water CPCs. Upgradient sample locations include 

57W-95-03X and -0SX. 
5 Contaminant of Potential Concern (CPC) for aquatic and wildlife receptors. 
6 The average of all concentrations assigns a value of 1/2 the SQL to all non-detects. 
7 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calculated because there are fewer than 

10 samples in the data set. 
8 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average is greater than the RME, then the RME was used instead. 
9 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 
10 Maximum concentration is less than the average upgradient concentration. 

µg/L = micrograms per liter 
AOC = Area of contamination. 
CPC = Contaminant of potential concern. 
NA = Not available. 
ND = Not detected. 
PAL= Project analyte list. 
RME = Reasonable maximum exposure. 
SQL = Sample quantitation limit. 
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TABLE 9-51 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 SURFACE WATER' 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

:•:•:•••·••••·•·••·•·•·~~~~~ ••••••••• ::••••·•·•·•·•·•
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PAL UNFILTERED METALS (µg/L) 
Antimony 
Arsenic 
Barium 
Copper 
Lead 

Manganese 
Selenium 
Zinc 

PAL FILTERED METALS (µg/L) 
Arsenic 
Barium 
Manganese 

PAL SEMIVOLATILE ORGANICS (µg/L) 
Benzo[k]fluoranthene 

PAL VOLATILE ORGANICS (µg/L) 
Carbon Disulfide 
Ch!orobenzene 
Toluene 

EPHNPH (µg/L) 
Eph C11-C22 Aromatics 
Eph C19-C36 Aliphatics 
Vph C9-C10 Aromatics 

OTHER (µg/L) 
Total Suspended Solids 

Notes: 

3/5 
4/4 
5/5 
4/5 
5/5 

1/1 
215 
4/5 

5/5 
5/5 
212 

1/4 

1/5 
1/5 
2/5 

5/5 
215 
1/5 

5/5 

1 
NA 
NA 
5 
NA 

NA 
2 
35.8 

NA 
NA 
NA 

0.87 

0.50 
0.50 
0.50 

NA 
500 to 530 

20 

NA 

2.0 to 5.6 
5.6 to 153 

42.8 to 278 
19.2 to 44.1 

27.8 to 184 

92.8 
2.1 to 2.5 

80.6 to 445 

3.7 to 53.4 
5.2 to 22.8 

37.6 to 155 

0.94 

0.58 
4.6 

0.59 to 1.6 

300 to 650 
1,000 to 1,100 

25 

3,240,000 to 15,800,000 

NA 
5.4 

12.6 
9.0 
NA 

131 
NA 
NA 

4.4 
11.9 
107 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

39,800 

YES 
YES 
YES 
YES 
YES 
NO 10 

YES 
YES 

YES 
YES 
YES 

YES 

YES 
YES 
YES 

NA 
NA 
NA 

NA 

2.1 
49.1 
176 

23.9 
92.4 

1.5 
211 

20.0 
13.4 
96.3 

0.56 

0.32 
1.1 

0.59 

430 
570 

13 

6,620,000 

1 Sample locations include• 57W-98-04X through 57W-98-08X (duplicate at 57W-98-07X). Filtered samples were collected at 57W-98-04X through 57W-98-08X. 
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 The arithmetic mean of inorganic concentrations detected in upgradient samples was used to screen surface water CPCs. Upgradient sample locations include 

G:\Projecls\USAEC\PROJECTS\57RITABL\ECORISKIA3SW.wk1 1 of 2 

5.6 
153 
278 

44.1 
184 

2.5 
445 

53.4 
22.8 
155 

0.94 

0.58 
4.6 
1.6 

2.1 
49.1 
176 

23.9 
92.4 

1.5 
211 

20.0 
13.4 

96.3 

0.56 

0.32 
1.1 

0.59 
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TABLE 9-51 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 SURFACE WATER' 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 
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57W-95-03X and -08X. 

5 Contaminant of Potential Concern (CPC) for aquatic and wildlife receptors. 
6 The average of all concentrations assigns a value of 1/2 the SQL to all non-detects. 
7 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calculated because there are fewer than 

10 samples in the data set. 
8 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average is greater than the RME, then the RME was used instead. 
9 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 
10 Maximum concentration is less than the average upgradient concentration. 

µg/L = micrograms per liter 
AOC = Area of ccntamination. 
CPC ;;: Contaminant of potential concern. 
NA= Not available. 
PAL= Project analyte list 
RME ;;: Reasonable maximum exposure. 
SOL = Sample quantitation limit 
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TABLE9-52 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA2 SEDIMENT' 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

A~~Y:fl; .• .. •. JU: J -:z: : i mt;a:::t1mmm :Wico!:~1:~~n. • Co~=~=:~-' i i ~o:~:::::4ri\~;~~\:i: mcqa~::-3!:~~/ :mR;;i::::L': ., 
PAL METALS (µgig) 
Aluminum 
Arsenic 
Barium 

Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Selenium 

Sodium 

Vanadium 
Zinc 

PESTICIDESiPCBs (µgig) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aroclor-1260 
Die!drin 

PAL SEMIVOLATILE ORGANICS (µgig) 
Benzo[k]fluoranthene 
Chrysene 
Fluoranthene 
Phenanthrene 
Pyrene 

PAL VOLATILE ORGANICS (µgig) 
Acetone 
Methylene chloride 
Tetrachloroethene 
Toluene 
Trichloroethylene 
Trichloroftuoromethane 

616 
9i9 
6i9 

1i6 

6i6 
3i6 
5i6 
8i9 
6i6 
8i9 

6i6 
9i9 
1i6 
5i6 

4i6 
6i9 

6i6 

4i6 
6i9 

7i9 
4i9 
4i6 
1i9 
2/9 

3i9 
2/9 
7i9 
6i9 
8i9 

4i9 
1i9 
2/9 
4i9 
1i9 
219 

NA 
NA 
5.2 

0.70 

NA 
4.1 
1.4 
0.97 
NA 
10.5 

NA 
NA 
0.050 
1.7 

100 
0.25 

NA 

3.4 
8.0 

0.0083 
0.0077 
0.0071 
0.0804 
0.0063 

0.066 to 1.0 
0.12 to 2.0 
0.30 to 1.0 
0.20 to 0.70 

0.70 

0.017 
0.012 
0.00080 
0.00080 
0.0028 
0.0059 
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7,210 to 15,900 
10.4 to 220 

30 to 159 

2.3 

2,170 to 18,400 
40.9 to 48.9 
6.9 to 25.8 
8.7 to 201 

5,280 to 30,400 
43.9 to 410 

1,380 to 4,480 
40.1 to 3,940 

0.36 
25.7 to 42.9 

769 to 1,240 
0.93 to 7.7 

741 to 3,610 

28.4 to 40.3 
129 to 468 

0.0258 to 0.44 
0.086 to 0.16 

0.0363 to 0.076 
0.30 

0.0183 to 0.046 

0.35 to 3.0 
0.53 to 1.2 
0.82 to 6.0 
0.48 to 3.0 
0.72 to 6.0 

0.071 to 0.31 
0.15 

0.010 to 0.078 
0.0065 to 0.020 

0.027 
0.020 to 0.076 

1 of2 

12,400 
110 
101 

NA 

9,890 
40.6 
21.2 
30.7 

26,900 
208 

3,710 
1,510 

0.20 
34.8 

934 
2.8 

1,150 

34.7 
315 

0.53 
0.18 

0.092 
NA 
NA 

1.8 
NA 

5 
2.3 
4.8 

0.55 
NA 
NA 
NA 
NA 
NA 

NA 
25-50 

NA 

5-14 

NA 
30-70 

NA 
70-130 

30,000-60,000 
200-410 

NA 
350.£50 

0.35-0.75 
35-75 

NA 
NA 

NA 

60-100 
250-450 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

YES 
YES 
YES 
NO 10 

NO 11 

YES 
YES 
YES 
YES 
YES 
N011 

YES 
YES 
YES 
N011 

YES 
N011 

NO 10 

YES 

YES 
YES 
YES 
YES 
YES 

YES 
YES 
YES 
YES 
YES 

YES 
YES 
YES 
YES 
YES 
YES 

II 

II 

11,600 
70.2 
69.8 

23.2 
15.0 
46.6 

21,300 
175 

1,200 
0.081 
29.3 

2.3 

206 

0.15 
0.056 
0.040 
0.069 

0.0096 

0.58 
0.47 

2.2 
0.80 
2.3 

0.080 
0.022 
0.010 

0.0050 
0.0042 
0.013 

15,900 
220 
159 

48.9 
25.8 
201 

30,400 
410 

3,940 
0.36 
42.9 

7.7 

468 

0.44 
0.16 

0.076 
0.30 

0.046 

3.0 
1.2 
6.0 
3.0 
6.0 

0.31 
0.15 

0.078 
0.020 
0.027 
0.076 

11,600 
70.2 
69.8 

23.2 
15.0 
46.6 

21,300 
175 

1,200 
0.081 

29.3 

2.3 

206 

0.15 
0.056 
0.040 
0.069 

0.0096 

0.58 
0.47 
2.2 

0.80 
2.3 

0.080 
0.022 
0.010 

0.0050 
0.0042 
0.013 
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TABLE9-52 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 SEDIMENT' 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 
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TPH BY GC (µgig) 
Diesel Fuel I 5i6 8 53 to 170 46 NAI YES 

II 
78 170 

Total Petroleum Hydrocarbons, Gas Fraction 3/6 8 107 to 150 57 NA YES 64 150 

OTHER (µgig) 

I 
Total Organic Carbon 9i9 NA 84,900 to 602,000 277,000 

NAI 
NA 

II 

257,000 

Total Petroleum Hydrocarbons (418.1} 7i9 28 103 to 3,200 240 NA YES 790 3,200 

Total Petroleum Hydrocarbons (lR) 1i3 1,800 lo 31,000 _b50o NA NA YES 6,300 2,500 

Notes: 
1 Sample locations include: 57O-95-04X through 57D-95-07X, 57D-95-09X, 57D-95-10X, and 57D-98-01X through 57D-98-03X. 

2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limils (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 The arithmetic mean of concentrations detected in upgradient samples was used to screen sediment CPCs (inorganics only). Upgradient sample locations include 57D-95-03X and -0BX. 
5 Rojko, 1990. "Proposed Classification Scheme for Sediments in Massachusetts Lakes and Ponds". Values less than the provided range are classified as "normal", and values greater than the provided 

range are classified as "highly elevated". 
6 Contaminant of Potential Concern (CPC) for aquatic and wildlife receptors. 
7 The average of all concentrations assigns a value of 1/2 the SOL to all non-detects. 
6 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calucated because there are 

fewer than 10 samples in the data set. 
0 Average Exposure Point Concentrations (EPCs) are equal to the lesser of the average of all concentrations and RME. 
10 Maximum concentration corresponds to a level classified as "normal" for lake sediment concentrations for this analyte (Rojko, 1990). 
11 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 

µgig = micrograms per gram 
AOC = Area of contamination. 
CPC = Contaminant of potential concern. 
NA = Not available. 
PAL= Project analyte list. 
RME = Reasonable maximum exposure. 
SQL = Sample quantitation limit. 
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TABLE 9-53 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 SEDIMENT
1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

:uu-=~ .~~AL~=~ • ··•·•·•·•·•· ~::::::::· ··•·•·•·• ::t :U ~:::!:~~~ • ~:.:::::.: ! ! ~o:::::~.• u U::t:. u i C9~::::to.X :::R;;;~:r;;:::~~.;j. 
PAL METALS (µgig) 

Arsenic 515 NA 3.2 to 37.1 110 25-50 NO 10 

Barium 515 NA 16.1 to 59.8 101 NA NO 10 

Copper 3/5 0.97 2.7 to 11.2 30.7 70-130 NO 10,11 

Lead 215 10.5 33.6 to 64.6 208 200-410 NO 10.11 

Manganese 515 NA 29 to 459 1,510 350-850 NO 10 

Selenium 415 0.25 0.72 to 1.8 2.8 NA NO 10 

Zinc 115 8.0 90.8 315 250-450 NO 10,11 

PESTICIDES/PCBs (µgig) 

I I I 4,4'-DDD 315 0.0063 I 0.046 to 0.15 0.531 NAI YES II 0.0531 0.151 0.053 

Aroclor-1260 115 0.060 0.84 NA NA YES 0.20 0.84 0.20 

PAL SEMIVOLATILE ORGANICS (µgig) 
1,2-Dichlorobenzene 115 0.11 0.39 NA NA YES 0.12 0.39 0.12 

1,4-Dichlorobenzene 215 0.098 0.43 to 1.0 NA NA YES 0.32 1.0 0.32 

Benzo[b]fluoranthene 115 0.21 0.49 NA NA YES 0.16 0.49 0.16 

Benzo[k]fluoranthene 315 0.066 0.19 to 0.26 1.8 NA YES 0.15 0.26 0.15 

Chrysene 115 0.12 0.34 NA NA YES 0.12 0.34 0.12 

Fluoranthene 415 0.066 0.17 to 0.65 5 NA YES 0.36 0.65 0.36 

Naphthalene 215 0.037 0.13 to 0.53 NA NA YES 0.14 0.53 0.14 

Phenanthrene 415 0.033 0.065 to 0.37 2.3 NA YES 0.19 0.37 0.19 

Pyrene 515 NA 0.16 to 0.56 4.8 NA YES 0.36 0.56 0.36 

PAL VOLATILE ORGANICS (µgig) 
Acetone 515 NA 0.057 to 0.21 0.55 NA YES 0.15 0.21 0.15 

Benzene 215 0.0015 0.007 to 0.037 NA NA YES 0.0093 0.037 0.0093 

Ch!orobenzene 315 0.0009 0.0031 to 0.019 NA NA YES 0.0072 0.019 0.0072 

Toluene 315 0.0008 0.0016 to 0.0046 NA NA YES 0.0024 0.0046 0.0024 

Xylenes 115 0.0015 0.011 NA NA YES 0.0028 0.011 0.0028 

EPHNPH (µgig) 
EPH C11-C22 Aromatics 115 50 to 160 280 NA NA NA 90 280 90 

EPH C19-C36 Aliphatics 115 50 to 160 630 NA NA NA 160 630 160 

Total Petroleum Hydrocarbons 215 380 to 1,500 5,500 NA NA NA 2,400 5,500 2400 

VPH CS-CB Aliphalics 115 1.8 to 8.0 3.3 NA NA NA 2.1 3.3 2.1 

VPH C9-C10 Aromatics 115 1.8 to 8.0 4.3 NA NA NA 2.3 4.3 2.3 

VPH C9-C10 Aliphatics 215 1.8 to 8.0 4.2 to 5.6 NA NA NA 3.2 5.6 3.2 

OTHER (µgig) 

I I I 36,400 to 210.000 1 Total Organic Carbon 5/5 NA NAI NAI NA II 97,000 
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TABLE9-53 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 SEDIMENT1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

:: ~ -H I j :~~AL~ i 111 HI 11: ~~:::::::: j j j 11 in::;f:: ml :~;~:n~ -~::~::}:~ Co::::r.· •. ~::~. ! j Con::::~ns;, ! : : :R~;~~~;::::~. i 
Total Petroleum Hydrocarbons 5/5 NA 109 to 3,500 238 NA YES 850 _3,500 I 850 

Notes: 
1 Sample locations include: 57D-98-04X through 57D-98-0BX. 
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits {SQLs} are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 The arilhmetic mean of inorganic concentrations detected in upgradient samples was used to screen sediment CPCs. Upgradient sample locations include 57D•95-03X and •0BX. 
5 Rojko, 1990. "Proposed Classification Scheme for Sediments in Massachusetts Lakes and Ponds". Values less than the provided range are classified as "normal", and values greater than the provided 

range are classified as "highly elevated". 
6 Contaminant of Potential Concern (CPC) for aquatic and wildlife receptors. 
7 The average of all concentrations assigns a value of 1/2 the SOL to all non•detects. 
8 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calucated because there are 

fewer than 1 0 samples in the data set. 
9 Average Exposure Point Concentrations (EPCs) are equal to the average of all concentrations. If the average is greater than the RME, then the RME was used instead. 

1 O Maximum concentration is less than upgradient concentration. 
11 Maximum concentration corresponds to a level classified as "normal" for lake sediment concentrations for this analyte (Rojko, 1990). 
12 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 

µg/g = micrograms per gram 
AOC = Area of contamination. 
CPC = Contaminant of potential concern. 
NA= Not available. 
PAL= Project analyte list. 
RME = Reasonable maximum exposure. 
SOL = Sample quantitation limit. 
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TABLE9-54 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 GROUNDWATER 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 

DEVENS,MASSACHUSETTS 

.i:::i:i:::1·~···:··i·iA~~1NJ;$:~:-···:·i·i·i·i·i1i·:;:::::tt·.·.·~~=~~~.·.·9g!~t:L~.· .. ·.c::::f.;:il.·.~~::===·•·········1·.·~~n:~~~r:~~L·.•·2~~:::~~~•·.• 
PAL UNFILTERED METALS (µg/L) 

Aluminum 3/7 141 204 to 2,480 
Arsenic 3/8 2.5 4.9 to 54.4 
Barium 8/8 NA 7.3 to 63.5 

Calcium 717 NA 2,660 to 17,400 
Copper 2/8 5 to 8.1 10.3 to 39.1 

Iron 5/7 38.8 87.4 to 6,310 

Lead 6/8 1.3 1.8 to 16.0 

Magnesium 6/7 500 522 to 1,910 
Manganese 717 NA 5.8 to 3,700 

Potassium 717 NA 704 lo 4,140 

Sodium 717 NA 2,800 lo 34,900 

Zinc 2/8 21.1 to 35.8 25.3 lo 31.0 

PAL FILTERED METALS (µg/L) 

Aluminum 1/7 141 167 
Arsenic 2/8 2.5 2.8 to 73.0 
Barium 8/8 NA 7.6 to 45.6 

Calcium 717 NA 2,590 lo 14,100 

Iron 3/7 38.8 47.4 lo 3,530 

Lead 2/8 1.3 4.4 lo 9.0 

Magnesium 617 500 507 lo 1,500 

Manganese 717 NA 6.0 lo 2,420 

Potassium 717 NA 775 lo 2,990 

Sodium 717 NA 2,760 lo 34,500 

PESTICIDES (µg/L) 
Endosulfan II 1/8 0.023 0.027 

PAL SEMIVOLATILE ORGANICS (µg/L) 
Bis(2-elhylhexyl)phlhalale 4/8 4.8 5 lo 400 
Dielhylphlhalale 1/8 2 2.7 

PAL VOLATILE ORGANICS (µg/L) 
1,2-Dichloroethylenes (cis and trans) 2/8 0.5 1.8 lo 13 
Acetone 1/8 13 19 
Tetrachloroethylene 2/8 1.6 1.7 to 16 
Toluene 6/8 0.5 0.53 to 1.2 

G:\Projects\USAEC\PROJECTS\57RITABL\ECOR!SK\A2GWRV.wk1 1 of2 

6,870 507 N010 

10.5 3.6 YES 
39.6 21.3 YES 

14,700 10,000 N011 

8.09 5.6 YES 

9,100 665 N010 

4.25 1.9 YES 

3,480 880 NO10,11 

291 61.9 YES 

2,370 1,830 NO 11 

10,800 27,000 NO 11 

21.1 15.3 YES 

6,870 ND N0 10 

10.5 ND YES 
39.6 21.6 YES 

14,700 11,300 NO10.11 

9,100 22.7 Noto 

4.25 0.68 YES 

3,480 887 NO10,11 

291 10.8 YES 

2,370 1,900 N011 

10,800 33,400 N011 

NA ND YES 

NA 3.4 YES 
NA 1.6 YES 

NA ND YES 
NA ND YES 
NA ND YES 
NA 0.34 YES 

9.3 
18.3 

6.4 

4.0 

593 

13.7 

10.5 
17.4 

1.6 

474 

0.013 

47 
1.1 

2.2 
7.3 
2.2 

0.45 

54.4 
63.5 

39.1 

16.0 

3,700 

31.0 

73.0 
45.6 

9.0 

2,420 

0.027 

400 
2.7 

13 
19 
16 

1.2 

9.3 
18.3 

6.4 

4.0 

593 

13.7 

10.5 
17.4 

1.6 

474 

0.013 

47 
1.1 

2.2 
7.3 
2.2 

0.45 
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TABLE9-54 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 2 pROUNDWATER 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

!liiiii:iii!i!iii -~~AµUfciiiiiii I • • • :i!C~:r::i .lii~Q=·~~ •• ! ::.co:~::~n~! L:::::::.:~·: ·::c~::::::.: !!!!::;.::.! ·:·r.tin::;~!:ns!1 i ·::~;~w:::;:~. 1 
Trichloroethylene 3/8 0.5 0.71 to 1.9 NA 0.28 YES 0.63 1.9 0.6;i1 

WET CHEMISTRY (µg/L) 
Alkalinity 717 NA 5,330 to 224,000 NA 11,700 NA 

Chloride 717 NA 4,060 to 63,000 NA 53,100 NA 

Nitrite, Nitrate-non Specific 717 NA 32.3 to 2,000 NA 1,460 NA 

Nitrogen By Kjeldahl Method 3/7 183 181 to 514 NA 121 NA 

Phosphate 5/7 13.3 13.8 to 28.5 NA 39.3 NA 

Sulfate 6/7 10,000 10,000 to 25,000 NA 11,400 NA 

Total Dissolved Solids 717 NA 25,000 to 174,000 NA 123,000 NA 

II 
80,600 

Total Hardness 717 NA 2,000 to 52,000 NA 31,900 NA 18,200 

Total Sus.e_ended Solids 8/8 NA 4,000 to 110,000 NA 30,300 NA 21,400 

Notes: 
1 Sample locations include: 57M-95-04A, 57M-95-048, 57M-95-05X through -07X, 57M-95-0BA, 57M-95-088, and 57P-98-02X. Two rounds of samples were collected from all wells except 57P-98-02X. 

2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limits (SQLs) are equal to the detection limit adjusted for percent moisture {solid media only) and dilutions (if any are performed). 

4 95th percentiles of inorganic background concentrations from the Ft. Devens background groundwater database {developed in 1993) were used to screen CPCs. 

5 Average upgradient groundwater concentration from monitoring wells 57M-95-01X, 57M-95-02X, G3M-92-02X, and G3M-92-07X. 
6 Contaminant of Potential Concern (CPC) for aquatic receptors. 
7 The average of all concentrations assigns a value of 1/2 the SQL to all non-detects. A temporal average was calculated for each well with more than one round of samples 

prior to calculating the average of all concentrations. 
6 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calculated because there are fewer 

than 1 O samples in the data set. 
9 Average Exposure Point Concentrations {EPCs) are equal to the lesser of the average of all concentrations and the RME. 
10 Maximum concentration is less than the background concentration. 
11 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 

µg/L = micrograms per liter 
AOC = Area of contamination. 
CPC = Contaminant of potential concern. 
NA = Not available. 
ND= Not detected. 
PAL= Project analyte list. 
RME = Reasonable maximum exposure. 
SQL = Sample quantitation limit. 
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TABLE ,,,55 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA 3 GROUNDWATER 
1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

.. UJU !U ANN.~UJUU Um mm:::::~::m!! mm!m!!R;~L:.fmmm:: !!:!:!.:::!!o.mm !!'c:::;::· .. !! m!.c::f !::; ,! ! !!~!~~1•::m! !::con::i!:nsi:• ;:;:R:;=:~; .. ;: 
PAL UNFILTERED METALS (µ9/L) 

Aluminum 5/5 141 65.2 to 2,450 6,870 507 N0 10 

Arsenic 6(7 2.54 3.73 to 170 10.5 3.6 YES 

II 
33.7 170 33.7 

Barium 7f7 NA 8.4 to 87.2 39.6 21.3 YES 27.1 87.2 27.1 

Cadmium 1/5 3.01 to 4.01 8.7 4.01 ND YES 2.0 8.7 2.0 

Calcium 5/5 NA 2,020 to 18,200 14,700 10,000 NO 11 

Copper 1(7 5 to 8.09 8.5 8.09 5.6 YES 

II 
3.2 8.5 3.2 

Iron 5/5 NA 105 to 26,500 9,100 665 YES 8,550 26,500 8,550 

Lead 3f7 1 to 1.26 1.85 to 8.1 4.25 ND YES 1.5 8.1 1.5 

Magnesium 3/5 1,000 715 to 1,190 3,480 880 NO10,11 

Manganese 5/5 NA 126 to 2,100 291 61.9 YES II 638 2,100 638 

Potassium 4/5 1,000 1,650 to 2,500 2,370 1,830 NO 11 

Sodium 4/5 2,290 1,650 to 5,050 10,800 27,000 NO 10,11.12 

Zinc 2f7 21.1 to 35.8 37.2 to 192 21.1 15.3 YES II 26.7 192 26.7 

PAL FILTERED METALS (µg/L) 
Arsenic 4/4 NA 12.7 to 133 10.5 NA YES II 55.3 133 55.3 

Barium 4/4 NA 6.4 to 37.4 39.6 21.6 NO10 

Calcium 1/1 NA 9,820 to 18,600 14,700 11,300 NO 10 

Iron 1/1 NA 10,600 to 17,500 9,100 NA YES II 14,200 17,500 14,200 

Lead 1/4 1.26 to 50 2.4 4.25 NA NO10 

Magnesium 1/1 NA 712 to 846 3,480 724 NO 10,11 

Manganese 1/1 NA 343 to 699 291 10.7 YES II 523 699 523 

Potassium 1/1 NA 1,860 to 2,970 2,370 2,030 N0 10 

Sodium 1/1 NA 1,910 to 2,190 10,800 30,300 NO10,11.12: 

Zinc 1/4 21.1 to 35.8 43.3 to 46.3 21.1 NA YES II 20.3 46.3 20.3 

PAL SEMIVOLATILE ORGANICS (µr/L) 
1,2-Dichlorobenzene 3(7 1.7 2.6 to 9.8 NA NA YES 2.6 9.8 2.6 

1,4-Dichlorobenzene 2f7 1.7 2.7 to 5.6 NA NA YES 1.4 5.6 1.4 

2-Methylnaphthalene 2f7 1.7 to 3 2 to 4.4 NA NA YES 1.2 4.4 1.2 

4-Methylphenol 2f7 0.52 to 1 1.5 to 5 NA NA YES 1.0 5 1.0 

Bis(2-ethylhexyl)phlhalate 4(7 4.8 to 10 5.8 to 300 NA 3.36 YES 17 300 17 

Naphthalene 3(7 0.5 2.5 to 20 NA NA YES 4.5 20 4.5 

PAL VOLATILE ORGANICS (µ9/L) 
1,2-Dichloroethylenes (cis and trans 1(7 0.5 0.74 to 0.89 NA NA YES 0.29 0.89 0.29 

Carbon tetrachloride 1f7 0.58 4.5 NA NA YES 0.52 4.5 0.52 

Chlorobenzene 1(7 0.5 0.88 NA NA YES 0.34 0.88 0.34 

Chloroform 1(7 0.5 10 NA 0.26 YES 0.64 10 0.64 

Ethylbenzene 4f7 0.5 1.9 to 47 NA NA YES 7.3 47 7.3 
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TABLE: .-,5 

SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL CONCERN IN AREA3 GROUNDWATER 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

rn:m!!::i!!ANALYTEmmmmmmm :11:::::::::m m:m::t;~r:if:i:i:mm :::ml)J:.:.~o.mm !::c:::::-m !ml)::~1:;; ,m mm::PC7.1:!U Ucoo!:1,:~,J ui,M~~m~:::!.,, 
Melhylene chloride 1(1 2.3 2.9 NA NA YES 1.4 2.9 1.4 
Styrene 1/7 0.5 8 NA NA YES 1.4 8 1.4 
Tetrachloroelhylene 2/7 1.6 2.6 to 5.5 NA NA YES 1.7 5.5 1.7 
Toluene 4/7 0.5 0.67 to 49 NA 0.34 YES 3.5 49 3.5 
Trichloroethylene 2/7 0.5 0.59 to 3.8 NA 0.28 YES 0.61 3.8 0.61 
Xylenes 3/7 0.84 5.7 to 200 NA NA YES 21 200 21 

WET CHEMISTRY (µg/L) 
Alkalinity 1/1 NA 38,000 to 56,000 NA 11,700 NA 47,100 
Chloride 1/1 NA 3,510 NA 53,100 NA 2,290 
Nitrite, Nitrate-non Specific 4/5 10 17.1 to 1,100 NA 1,460 NA 142 
Nitrogen By Kje!dahl Method 215 183 324 to 733 NA 121 NA 230 
Phosphate 3/5 13.3 16.2 to 240 NA 39.3 NA 45.3 
Total Dissolved Solids 5/5 NA 26,000 to 93,000 NA 123,000 NA 65,300 

Total Hardness 5/5 NA 10,800 to 1,660,000 NA 31,900 NA 321,000 
Total Petroleum Hydrocarbons 1/5 192 to 169,000 337 NA 16,800 NA 67,100 
Total Suspended Solids 617 ___ 4,000 4,00Q __ to 2,120,000 NA 30,300 NA --~000 
Noles: 
1 Sample locations include: 57M-95-03X (three rounds of data, plus one duplicate), 57M-96-10X through 57M-96-13X (two rounds of data for 57M-96-11X, plus two duplicates), 57P-98-03X, and 57P-98-04X. 

Filtered samples were collected at 57M-95-03X (two rounds, plus one duplicate), 57M-96-11X, 57P-98-03X, and 57P-98-04X. 
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 
3 Sample Quantitation Limils (SQLs) are equal to the detection limit adjusted for percent moisture (solid media only) and dilutions (if any are performed). 
4 95th percentiles of inorganic background concentrations from the Ft. Devens background groundwater database (developed In 1993) were used to screen CPCs. 
5 Average upgradient groundwater concentration from monitoring wells 57M-95-01X, 57M-95-02X, 57M-96-09X, G3M-92-02X, and G3M-92-07X. 
6 Contaminant of Potential Concern (CPC) for aquatic receptors. 
7 The average of all concentrations assigns a value of 1/2 the SOL to all non-detects. A temporal average was calculated for each well with more than one round of samples 

prior to calculating the average of all concentrations. 
11 Reasonable Maximum Exposure (RME) concentrations are equal to the maximum detected concentration; the 95th percent UCL was not calculated because there are fewer 

than 10 samples in the data set. 
9 Average Exposure Point Concentrations (EPCs) are equal to the lesser of the average of all concentrations and the RME. 
10 Maximum concentration is [ess than the background concentration. 
11 Analyte is an essential nutrient, and is not considered toxic except at high concentrations. 
12 Maximum detected concentration is less than the upgradient concentration. 

µg/L = micrograms per liter 
AOC = Area of contamination. 
CPC = Contaminanl of potential concern. 
NA= Not available. 
ND = Not detected. 
PAL= Project analyte list. 
RME = Reasonable maximum exposure. 
SOL = Sample quantitation limit. 
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Method of 
Evaluation 

Food-web 
modeling 

Benchmark 
Comparison 

Toxicity 
Testing 

TABLE 9-56 
ECOLOGICAL RECEPTORS EVALUATED AT AOC 57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

Receptor Evaluated 

Common Name Scientific Surface Soil 
Name 

Uptand I Floodplain I 
White-footed Peromyscus ✓ ✓ 
mouse !eucopus 

Shortwtailed shrew Bfarina ✓ 
brevicauda 

Muskrat Ondatra 
zibethicus 

American robin Turdus ✓ ✓ 
migratorius 

Mallard Anas 
platyrhynchos 

Red fox Vulpes vulpes ✓ 

Raccoon Procyon lotor ✓ 

Barred owl Strix varia ✓ ✓ 

Great blue heron Arclea herodias 

Terrestrial Plants ✓ ✓ 

Soil Invertebrates ✓ ✓ 

Aquatic Plants 

Benthic Invertebrates 

Amphibians 

Small Fish 

Midge Chironomus 
tentans 

Amphipod Hyalella azteca 

Media 

Area3 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 
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Surface Sediment 
Water 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

✓ 

✓ 



TABLE9-58 
ESTIMATION OF BIOACCUMULATION AND BIOCONCENTRATION FACTORS 

AOC57 

Terrestrial Receptors 

Plants 
Unit: mg/kg wet tissue per 

mg/kg dry soil 

Terrestrial Invertebrates 

Unit: mg/kg wet tissue per 
mg/kg dry soil 

See notes at end of table 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Literature Values 

SAR 

Extrapolation and 
Empirical Data 

Assumption 

Site-specific Data and 
Literature Values 

Assumption 

Empirical Data and As
sumption 

Surrogate Values 

Assumption 

When available, literature values were used to estimate p1ant BAFs. 

When literature values were not available, plant BAFs for semi volatile 
organic compounds (SVOCs) were calculated using a regression equation 
based on the uptake of organic chemicals into plant tissue from Travis and 
Arms (] 988). I 

When literature values were not available, plant BAFs for inorganic 
compounds were obtained from Baes et al. (1984).2 

Although evidence suggests that plants may transport organic analytes with 
log ~s < 5 (i.e., volatile organic compounds [VOCs]) from the roots into 
leafy portions (Briggs et al., 1982; Briggs et al., 1983), bioaccumulation 
data for voes is generally lacking in the scientific literature. In addition, 
evidence in the literature (Suter, 1993; Maughan, 1993) suggests that 
analytes with log Kows < 3.5 are not bioaccumulated into animal tissue. 
Therefore, it was assumed that transfer ofVOCs from plant tissue to animal 
tissue does not occur. 

Invertebrate BAFs were calculated based on tissue concentrations of 
freshwater oligochaetes (Lumbriculus variegatus) exposed to AOC 57 
sediment (Appendix 0-1, Table 0-1.3). Because of uncertainties associated 
with the results, these calculated BAFs were not used to quantitatively 
evaluate wildlife exposures to invertebrate tissue. Literature values were the 
primary means for evaluating invertebrate bioaccumulation from soil at 
AOC57. 

Literature-derived earthworm data were used to represent all invertebrates. 

A single BAF for PAHs was calculated using data presented in Beyer 
(1990); dry weight was converted to wet weight assuming earthworms are 80 
percent water. 

When no literature values for invertebrates were available, mammals values 
were used as a surrogate. 

Bioaccumulation data for voes is generally Jacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log Kows < 3.5 are not bioaccumulated into 
animal tissue. Therefore, it was assumed that soil invertebrates do not 
bioaccumulate VOCs. 
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TABLE9-58 
ESTIMATION OF BIOACCUMULATION AND BIOCONCENTRATION FACTORS 

AOC57 

Small Mammals 
Unit: mg/kg wet tissue per 

mg/kg wet food 

Small Birds 
Unit: mg/kg wet tissue per 

mg/kg wet food 

Semi-aquatic Receptors 

Surface Water 
Unit: mg/kg tissue per 

mg/1 water 

Semi-aquatic Receptors (Cont.) 

Sediment 
Unit: mg/kg wet tissue per 

mg/kg wet sediment 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Literature Values 

SAR 

Extrapolation/ 
Empirical Data 

Assumption 

Literature Values 

Surrogate Values 

Empirical Data 

Literature Values 

SAR 

Conservative As
sumption 

Site-specific Data 

Literature Values 

When available, literature values were used to estimate BAFs for small 
mammals. 

When literature values were not available for SVOCs, BAFs for small 
mammals were estimated using a regression equation based on the uptake 
of organic chemicals into beef tissue from Travis and Arms (1988) 3. 

When literature values were not available, BAFs for small mammals for 
inorganics were derived from ingestion-to-beefbiotransfer factors (BTFs) 
presented in Baes et al. (1984) 4. 

Bioaccumulation data for VOCs are generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log Kows < 3.5 are not bioaccumulated 
into animal tissue. Therefore, it was assumed that small mammals do not 
bioaccumulate VOCs. 

When available, literature values were used to estimate BAFs for small 
birds. 

BAFs were not available for many SVOCs or inorganic compounds as 
.there is little bioaccumulation data available for birds. In these situations, 
mammal data were used as a surrogate. It was assumed that small birds 
do not accumulate VOCs. 

When available, BCF data were obtained from the AQUIRE database and 
from AWQC documents. BCF values were obtained by calculating the 
geometric mean of the combined BCF data (presented in Appendix 0-1, 
Table 0.1-4). 

When empirical data were not available, literature values for BCFs were 
obtained. 

When empirical or literature values were not available, BCFs were 
estimated using a regression equation based on the uptake of organic 
chemicals into fish tissue from Barnthouse et al., (1988) 5• 

Analytes with BCFs <300 were not considered in the surface water 
ingestion model (USEPA, 1989). 

As previously mentioned, aquatic invertebrate BAFs were calculated 
using tissue concentrations of freshwater oligochaetes (Lumbriculus 
variegatus) exposed to AOC 57 sediment (Appendix 0-1, Table 0.1-3). 
However, these data were not used in food web models due to 
uncertainties associated with the results. 

Site-specific crayfish and small fish tissue data were used directly in food 
web models to evaluate semi-aquatic wildlife exposures. 

When no site-specific information was available, literature values were 
used to estimate BAFs for aquatic plants and invertebrates. When 
literature values were not available, terrestrial plant and invertebrate BAFs 
were used instead. 
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TABLE9-58 
ESTIMATION OF BIOACCUMULATION AND BIOCONCENTRATION FACTORS 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

1 Plant BAFs calculated using the following Travis and Anns (1988) regression: 
log BAF- 1.588 - 0.578 log K =. 

2 
BAFs derived from Baes et al. (1984). Values are based on analysis of literature references, correlations with other chemical and physical 
parameters, or comparisons of observed and predicted elemental concentrations in vegetative and reproductive plant material and soil. 
Data are based on dry weight and were converted to a fresh weight basis assuming that plants are 80 percent water. This is generally 
consistent with the water content of berries (82 to 87 percent water) and leafy vegetables (87 to 95 percent water), presented in Suter 
(1993). Grains contain a much lower percentage of water (approximately 10 percent), therefore, this assumption likely underestimates 
exposure to graminivores. 

3 Small mammal BAFs calculated using the following Travis and Anns (1988) regression: 
log BTF =log Kow -7.6 
where BTF = biotransfer factor (mg/kg tissue divided by mg chemical ingested per day). 

4 BTFs were converted to a BAF (mg/kg tissue divided by mg/kg food) by multiplying by a food ingestion rate of 12 kg (dry weight) per day 
(average intake for lactating and non-lactating cattle reported in Travis and Arms, 1988). 

5 Aquatic organism BCFs were calculated using the following Barnthouse et al. (1988) regression: 
log BCF = -0.56 + 0.96 log K ow, 

Notes: 
mg/kg= milligrams per kilogram 
AOC= Area of contamination. 
BAF = Bioaccumulation factor. 
BCF = Bioconcentration factor. 
BTF = Biotransfer factor. 
K ow= Octanol-water partition coefficient. 
PAH = Polycyclic aromatic hydrocarbon. 
SAR= Structure Activity Relationship. 
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Control 

57D-95-04X 

57D-95-05X 

57D-95-06X 

57D-95-07X 

57D-95-08X (Refer-
ence) 

57D-95-!0X 

TABLE9-59 
RESULTS OF SEDIMENT TOXICITY TESTING 1 

AOC57 

74 (19) 

65 (29) 

64 (29) 

90 (8) 

71 (24) 

84 (12) 

83 (12) 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

1.70 (0.32) 64 2 (18) 0.10 (0.05) 

1.36 3 (0.30) 83 (7) 0.08 (0.01) 

2.00 (0.48) 70 (19) 0.16 (0.05) 

1.80 (0.19) 84 (9) 0.08 (0.03) 

2.27 (0.67) 74 (7) 0.11 (0.04) 

1.81 (0.30) 80 (21) 0.10 (0.03) 

1.75 (0.33) 71 (18) 0.11 (0.06) 

1.37 (0.09) 

NA 

1.43 (0.11) 

1.52 (0.41) 

NA 

1.18 (0.25) 

NA 
1 

Toxicity testing methods and results (including controls and references) are described in Appendix Q. The numbers in 
yarentheses are the standard deviations. 

The control survival did not meet the acceptance criteria of 80%. 
3 

Midge growth in this sample was statistically significantly less than the reference sample (57D-95-08X). 

Notes: % = percent 
mg = milligrams 
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TABLE 9-60 
RESULTS OF FOOD-WEB MODELING FOR SURFACE SOIL, SEDIMENT, AND SURFACE 

WATER [A] 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Area 2 Upland Surface Soil 

\Vhite-footed mouse 

American robin 

Red fox 

Barred owl 

Area 2 Floodplain Surface Soil 

White-footed mouse 

Short-tailed shrew 

American robin 

Raccoon 

Barred owl 

Area 3 Surface Soil 

White-footed mouse 

American robin 

Red fox 

Barred owl 

Area 2 Sediment and Unfiltered Surface Water 

Muskrat 

Mallard 

Raccoon 

Great blue heron 

Area 2 Sediment and Filtered Surface Water 

Muskrat 

Mallard 

Raccoon 

Great blue heron 

Area 3 Sediment and Unfiltered Surface Water 

Raccoon 

0.94 

0.000077 

0.00021 

0.037 

0.00028 

0.91 

0.0011 

0.00034 

0.015 

0.028 

0.015 

0.020 

0.00054 

0.98 

0.60 

0.000045 

0.00013 

0.0069 

0.00011 

0.44 

0.00030 

0.00017 

0.0050 

0.014 

0.0048 

0.0074 

Not evaluated 

Arsenic 

NA 

NA 

NA 

Arsenic 

Selenium (HQ<l), lead (HQ<!) 

Arsenic (HQ <l), Aroclor-1260 
(HQ <I) 

NA 

NA 

Arsenic 

NA 

NA 

NA 

Arsenic, lead, manganese 

NA 

NA 

Mercury 

Arsenic, lead, manganese 

NA 

NA 

Mercury 

NA 

[a] The information listed below is a summary of Tables 0-2.1 through 0-2.22 in Appendix 0-2. These values are His calculated from 
all detected contaminants. 

NA= Not a licable. 
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TABLE9-61 
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES IN AREA 2 UPLAND 

SURFACE SOIL 

Arsenic 

Cobalt 

Copper 

Manganese 

Nickel 

Selenium 

Pesticides/PCBs (µg/g) 

4,4'-DDE 

4,4'-DDT 

PAL Semivolatile Organics 
(µg/g) 

2-Methylnaphthalene 

Bis(2-ethylhexyl)phthalate 

Dibenzofuran 

Fluoranthene 

Naphthalene 

Phenanthrene 

Pyrene 

PAL Volatile Organics (µg/g) 

Chloroform 

Ethyl benzene 

Tetrach!oroethylene 

Toluene 

Trichlorofluoromethane 

Xylenes 

Other (µg/g) 

Total Petroleum Hydrocarbons 

See notes at end of table 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

21 14.5 10 

7.5 4.6 20 

15.6 11 100 

481 282 500 

30.7 16.8 30 

0.88 0.28 

0.020 0.0070 12.5 

0.026 0.0080 12.5 

0.43 0.20 25 

2.7 1.6 1,000 

0.16 0.083 617 

0.30 0.16 25 

0.42 0.21 100 

0.28 0.15 25 

0.40 0.18 25 

0.00089 0.00053 1,000 

0.0024 0.0012 200 

0.0030 0.00092 1,000 

0.0037 0.0017 200 

0.017 0.0075 NA 

0.029 0.0064 1,000 

8,000 1,700 NA 
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No/No 

NA 

No/No 

NA 

No/No 

NA No/No NA 

12 No/No No/No 

12 No/No No/No 

34 No/No No/No 

478 No/No No/No 

NA No/No NA 

34 No/No No/No 

34 No/No No/No 

34 No/No No/No 

34 No/No No/No 

150 No/No No/No· 

21 No/No No/No 

150 No/No No/No 

21 No/No No/No 

NA NA NA 

21 No/No No/No 

NA NA NA 

2119/97 



TABLE 9-61 (CONTINUED) 
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES IN AREA 2 UPLAND 

SURFACE SOIL 
AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

1 Exposure Point Concentrations (EPCs} are presented in Table 9-47. 
2 

Plant and invertebrate RTVs are presented in Appendix 0-1, Tables 0-1.7 and 0-1.8 (respectively), Generally, the plant RTVs 
are the lowest LOEC from among plant growth studies on plants in solid media, and invertebrate RTVs are the lowest LCso (14-
day soil test on Eisenia foetida) from among chemicals in the same chemical class (applies to organic compounds). A 
conservative factor of 0.2 was applied to invertebrate RTVs; the resultant value should be protective of 99.9% of the population 
from lethal effects (USEPA, 1986). 

3 Comparison shown is maximum EPC to RTV/average EPC to RTV. 

RTV = Reference toxicity value. 
µgig = micrograms per gram. 
LCso = concentration lethal to 50% of the test population. 
LOEC = lowest observed effect concentration. 
NA ~ Not available. 
RME = Reasonable maximum exposure. 
Shading indicates exceedances. 
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TABLE9-62 
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES IN AREA 2 

FLOODPLAIN SURFACE SOIL 

Antimony 

Arsenic 

Barium 

Copper 

Lead 

Manganese 

Selenium 

Zinc 

Pesticides/PCBs (µgig) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aroclor-1260 

Dieldrin 

PAL Semivolatile Organics 
(µgig) 

2-Methylnaphthalene 

Acenaphthylene 

Benzo[k Jfluoranthene 

Chrysene 

Di-n-butylphthalate 

Fluoranthene 

Naphthalene 

Phenanthrene 

Pyrene 

PAL Volatile Organics (µgig) 

1,2-Dichloroethylene (cis and 
trans) 

Acetone 

Ethylbenzene 

Methylene chloride 

Tetrachloroethylene 

Toluene 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

1.6 1.6 5 

47.9 24.1 10 

106 47.9 500 

39.3 15.6 IO0 

320 143 50 

273 149 500 

4.4 1.9 

150 55.1 50 

0.010 0.0071 12.5 

0.034 0.013 12.5 

0.18 0.039 12.5 

3.6 0.63 40 

0.025 0.0099 12.5 

0.38 0.18 25 

0.26 0.13 25 

0.60 0.27 25 

0.71 0.39 25 

0.77 0.33 200 

2.0 0.58 25 

0.30 0.14 100 

1.0 0.39 25 

2.0 0.63 25 

0.0069 0.0036 >IO00 

0.067 0.029 NA 

0.0059 0.003 200 

0.0081 0.0068 >1,000 

0.0014 0.0009 >1,000 

0.0051 0.0017 200 
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NA 

No/No 

12 No/No No/No 

12 No/No No/No 

12 No/No No/No 

NA No/No NA 

30 No/No No/No 

34 No/No No/No 

34 No/No No/No 

34 No/No No/No 

34 No/No No/No 

478 No/No No/No 

34 No/No No/No 

34 No/No No/No 

34 No/No No/No 

34 No/No No/No 

150 No/No No/No 

NA NA NA 

21 No/No No/No 

150 No/No No/No 

150 No/No No/No 

21 No/No No/No 
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TABLE9-62 
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES IN AREA 2 

FLOODPLAIN SURFACE SOIL 

Trichlorofluoromethane 

Other (µgig) 

Total Petroleum Hydrocarbons 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

0.0072 0.0048 NA 

17,000 3,500 NA NA 

Exposure Point Concentrations (EPCs) are presented in Table 9-20. 

NA NA 

NA 

NA 

NA 

' Plant and invertebrate RTVs are presented in Appendix 0-1, Tables 0-1.7 and 0-1.8 (respectively). Generally, the plant RTVs are 
the lowest LOEC from among plant growth studies on plants in solid media, and invertebrate RTVs are the lowest LCso (14-day soil 
test on Eiseniafoetida) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 
0.2 was applied to invertebrate RTVs; the resultant value should be protective of99.9% of the population from lethal effects (USEPA, 
1986). 
Comparison shown is maximum EPC to RIV/average EPC to RTV. 

RTV = reference toxicity value. 
µgig = micrograms per gram. 
LCso = concentration lethal to 50% of the test population. 
LOEC = lowest observed effect concentration. 
NA = Not available. 
RME = Reasonable maximum exposure. 
Shading indicates exceedances. 
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TABLE9-63 
SUMMARY OF ECOLOGICAL RISK FOR PLANTS AND INVERTEBRATES IN AREA 3 SURFACE 

SOIL 

Arsenic 

Cadmium 

Manganese 

Selenium 

Pcstiddcs/PCBs (µgig) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Chlordane-Alpha 

Chlordane-Gamma 

Aroclor-1260 

PAL Scmivolatilc Organics 
(µgig) 

1,2-Dichlorobenzene 

l ,4-Dichlorobenzene 

Fluoranthene 

Naphthalene 

Phenanthrene 

Pyrene 

PAL Volatile Organics (µgig) 

Chlorobenzene 

Toluene 

Trichloroethylene 

Other (µgig) 

Total Petroleum Hydrocarbons 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

41 

1.5 

548 

1.6 

0.27 

0.0081 

0.025 

0.0028 

0.0028 

0.47 

0.35 

0.48 

0.14 

0.048 

0.11 

0.15 

0.012 

0.0030 

0.0042 

2,900 

25.0 

0.93 

2.19 

0.48 

0.061 

0.0081 

0.014 

0.0021 

0.0021 

0.12 

0.13 

0.16 

0.14 

0.048 

0.11 

0.15 

0.0033 

0.0014 

0.0021 

850 

10 

3 

500 

12.5 

12.5 

12.5 

12.5 

12.5 

40 

248 

248 

25 

100 

25 

25 

>1,000 

200 

>1,000 

NA 

Exposure Point Concentrations (EPCs) are presented in Table 9-49. 

No/No 

No/No 

NA 

NA 

12 No/No No/No 

12 No/No No/No 

12 No/No No/No 

NA No/No NA 

NA No/No NA 

NA No/No NA 

NA No/No NA 

NA No/No NA 

34 No/No No/No 

34 No/No No/No 

34 No/No No/No 

34 No/No No/No 

21 No/No No/No 

21 No/No No/No 

150 No/No No/No 

NA NA NA 

2 Plant and invertebrate RTVs are presented in Appendix 0-1, Tables 0-1.7 and 0-1.8 (respectively). Generally, the plant RTVs 
are the lowest LOEC from among plant growth studies on plants in solid media, and invertebrate RTVs are the lowest LCso (14-
day soil test on Eiseniafoetida) from among chemicals in the same chemical class (applies to organic compounds). A 
conservative factor of 0.2 was applied to invertebrate RTVs; the resultant value should be protective of 99.9% of the population 
from lethal effects (USEPA, 1986). 
Comparison shown is maximum EPC to RTV/average EPC to RTV. 

RTV = reference toxicity value. 
µg/g = micrograms per gram. 
LC so = concentration lethal to 50% of the test population. 
LOEC = lowest observed effect concentration. 
NA= Not available. 
RME = Reasonable maximum exposure. 
Shading indicates exceedances. 
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TABLE9-64 
COMPARISON OF AREA 2 SURFACE WATER EXPOSURE CONCENTRATIONS WITH TOXICITY 

BENCHMARK VALUES 1 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Selenium 

Vanadium 

Zinc 

PAL Filtered Metals (µg/1) 

Arsenic 

Barium 

Iron 

Lead 

Manganese 

Zinc 

PAL Semivolatile Organics 
(µg/1) 

Bis(2-ethylhexyl)phthalate 

Phenanthrene 

See notes at end of table 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

'87 50/narrow•mouthed frog 
LCso 

190 1,700/water flea LCso 

NA 8,900/water flea reproduction 

51.1 0.32/water flea growth 

11 5/water flea growth, reproduction, 
and mortality 

'12 1.5/water flea reproduction and 
mortality 

1,000 3,700/duckweed growth 

53.2 40/narrow•mouthed toadso 

NA 280/phytoplankton 
population endpoints 

0.14 60.012 1.3/narrow•mouthed toadso 

1.5 5.0 70/scud LCso 

NA 128/guppy LC,o 

5110 10/narrow•mouthed toad LC so 

190 1,700/water flea LCso 

NA 8,900/water flea reproduction 

1,000 3,700/duckweed growth 

52.5 40/narrow-mouthed toadso 

NA 280/photoplankton population 
endpoints 

5108 10/narrow-mouthed toad LCso 

7160 0.89/moorfrog 
hatchability 

76.3 NA 
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Exceeded 

Exceeded 

Not exceeded 

Exceeded 

Exceeded 

Exceeded 

Exceeded 

Exceeded 

Exceeded 

Not exceeded 

Not exceeded 

Exceeded 

Not exceeded 

Not exceeded 

Exceeded 

Not exceeded 

Exceeded 

Exceeded 

Exceeded 

Not Exceeded 
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TABLE9-64 
COMPARISON OF AREA 2 SURFACE WATER EXPOSURE CONCENTRATIONS WITII TOXICITY 

BENCHMARK V ALOES 1 

PAL Volatile Organics 
(µg/1) 

1,2-Dichloroethylenes (cis 
and trans) 

Carbon disulfide 

Chloroform 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

Wet Chemistry (µg/1) 

Alkalinity 

Chloride 

Other (µg/1) 

Total Petroleum Hydrocar-
hons 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

26 3.1 NA 10 2,400/water flea lethality 

].] 0.34 NA NA 

0.72 0.30 8 1,240 4, 160/northem leopard frog 
LCso 

4.1 1.8 NA 17,780/bullfrog teratogenesis 

1.8 ].] 8840 510/water flea growth and 
reproduction 

].] 0.34 '17,500 390/northem leopard frog 
LCso 

3.5 0.65 821,900 2,300/water flea LCso 

36,000 30,000 > 20,000 NA 

100,000 50,000 230,000 NA 

920 250 NA NA 

Not exceeded 

No benchmark available 

Not exceeded 

Not exceeded 

Not exceeded 

Not exceeded 

Not exceeded 

Acceptable 

Not exceeded 

No benchmark available 

1 Results of analyses of surface water samples are included in Section 7. Only those analytes selected as aquatic CPCs in Table 9-50 are 
presented. 

2 Chronic Federal Ambient Water Quality Criteria (USEPA, 1991 and 1988). 
3 The lowest value reported in either Tables 0-1.9 or 0.1-10 in Appendix 0. Only growth, mortality, reproductive, and biomass effects to fish, 

plants, invertebrates, and amphibians were considered. 
4 Based on a pH of 6.5-9. 

Hardness dependent criterion based on an average site-specific hardness concentration of 100 mg CaCO3. Hardness-adjusted values for 
unfiltered metals are from the AWQC (USEPA, 1991), and hardness-adjusted values for filtered metals are from the Ecotox Thresholds 
(USEPA, 1996). 

6 Value based on the marketability of fish, which is intended to be protective of human health. Therefore, this number was not used to 
evaluate risk to aquatic organisms. 

7 Proposed criterion. 
8 Insufficient data to derive criterion; value presented is the Lowest Observed Effect Level (LOEL). 
9 Chronic AWQC is not available; value shown is the acute AWQC. 

10 Value is for 1,1-Dichloroethylene. 

Notes: 

CPC 

µg/1 
AWQC 
NA 

= contaminant of potential concern 
= concentration exceeds the most conservative toxicity benchmark 
= micrograms per liter 
= Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act) 
= Not available 
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TABLE9-65 

COMPARISON OF AREA 3 SURFACE WATER EXPOSURE CONCENTRATIONS WITH TOXICITY 
BENCHMARK VALUES 1 

PAL Unfiltered Metals (µg/1) 

Antimony 

Arsenic 

Barium 

Copper 

Lead 

Selenium 

Zinc 

PAL Filtered Metals (µg/1) 

Arsenic 

Barium 

Manganese 

PAL Semivolatile Organics (µg/1) 

Benzo[k]fluoranthene 

PAL Volatile Organics 
(µg/1) 

Carbon disulfide 

Chlorobenzene 

Toluene 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

5.6 

153 

278 

2.5 

53.4 

22.8 

155 

0.94 

0.58 

4.6 

1.6 

2.1 

49.1 

176 

1.5 

20.0 

13.4 

96.3 

0.56 

0.32 

1.1 

0.59 

730.0 

190 

NA 

'12 

53.2 

5.0 

'110 

190 

NA 

NA 

NA 

NA 

NA 

7 17,500 

NA 

1,700/water flea LCso 

8,900/water flea reproduction 

1.5/water flea reproduction and 
mortality 

40/narrow-mouthed toad LCso 

70/scud LCso 

10/narrow-rnouthed toad LCso 

1, 700/water flea LC so 

8,900/water flea reproduction 

280/photoplankton population 
endpoints 

NA 

NA 

880/Goldfish LCso 

390/northem leopard frog LCso 

Not exceeded 

Not exceeded 

Not exceeded 

Exceeded 

Exceeded 

Not exceeded 

Exceeded 

Not exceeded 

Not exceeded 

Not exceeded 

No benchmark available 

No benchmark available 

Not exceeded 

Not exceeded 

1 Results of analyses of surface water samples are included in Section 7. Only those analytes selected as aquatic CPCs in Table 9-51 are 
presented. 

2 Chronic Federal Ambient Water Quality Criteria (USEPA, 1991 and 1988). 
3 From Appendix 0-1, Table 0-1.9. Only growth, mortality, reproductive, and biomass effects to fish, plants, invertebrates, and amphibians 

were considered. 
4 Based on a pH of 6.5-9. 
5 Hardness dependent criterion based on an average site-specific hardness concentration of 100 mg CaCQ3. 
6 Value based on the marketability offish, which is intended to be protective of human health. Therefore, this number was not used to evaluate 

risk to aquatic organisms. 
7 Insufficient data to derive criterion; value presented is the Lowest Observed Effect Level (LOEL). 
Notes: 
CPC 
µg/1 
AWQC 
NA 

= contaminant of potential concern 
= micrograms per liter 
= Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act) 
= Not available 
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TABLE9-66 

COMPARISON OF AREA 2 SEDIMENT EXPOSURE CONCENTRATIONS WITH TOXICITY BENCHMARK VALUES 1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Aluminum 15,900 11,600 NA NA NA NA NA No benchmark available 

II·f Sliffll".'[""''~-
Arsenic , 0:) .

1

f/,):E'· "O~·~i NA 8.2 70 6.0 6.0 Exceeded 
' "!.?/ ... , . . --~··:•tf, 

Barium .,,.J1"59,;\ ' ''li~i'a~ NA NA NA NA NA 
6 

--·:~~lits~ ~ 
Chromium ':"~8:9~ 23.2 NA 81 370 26 26 Exceeded -· 
Cobalt 25.8 15 NA NA NA 50 NA Not exceeded . -;,;;~~ 

Copper 1. -~! NA 34 270 16 16 Exceeded 
t .,t,) 

Iron D. • q} NA NA NA 20,000 20,000 Exceeded 

Lead ·~ ~~¥~~ NA 46.7 218 31 31 Exceeded 

Manganese S~ ;fi/1+1:;~'1_ NA NA NA 460 460 Exceeded 

M.ercury -"'•,·qi~~ 0.0~~ NA 0.15 0.71 0.2 0.15 Exceeded 

Nickel ~i111.f,£,,· E~ NA 20.9 51.6 16 16 Exceeded 

Selenium 7.7 2.3 NA NA NA NA NA No benchmark available 
-·,tF.i•lf!l,,r,~~ --··-,!!/.!-,._-

Zinc ~~!1{~~'.Mti"B! :~i~.t~it2'd'6§; NA 150 410 120 120 Exceeded 

PesticidesiPCBs (µgig) 

4,4'-DDD ~I ;!,I~~il7!:~;: 70.213 70.00158 70.0461 0.008 
7
0.257 Exceeded 

'j,f.: ' !JP•i;i~ .... ~--
4 ,4 '-DDE ,.sf ,,,:!f~i~f~,~ 70.213 0.0022 0.027 0.005 

7
0.257 Exceeded 

.• ~~~l<:,• ....... ,",'(f\' 
4,4'-DDT . -- . ZB.\' !l.f';;i;_o,o~0i 0.213 0.00158 0.0461 0.007 0.257 Exceeded 

PesticidesiPCBs (µgig) 
(Cont.) 

Aroclor-1260 ri1£"1ti1o%&~~i\,\~ii;:Jg~/ 85.01 I 0.0227 I 0.180 I 0.005 I 4.96 I Exceeded 
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TABLE9-66 

COMPARISON OF AREA 2 SEDIMENT EXPOSURE CONCENTRATIONS WITH TOXICITY BENCHMARK VALVES 1 

AOC57 

PAL Semivolatile 
Organics (µg/g} 

Benzo(k)fluoranthene 

Chrysene 

Fluoranthene 

Phenanthrene 

Pyrene 

PAL Volatile Organics 
(µgig} 

Acetone 

Methylene chloride 0.15 

Tetrachloroethene 0.078 

Toluene 0.02 

Trichloroethylene 0.027 

Trichlorofluoromethane 0.076 

TPH by GC (µgig) 

Diesel Fuel I 170 I 
TPH Gas Fraction 150 

other (mg/kg) 

TPH I 3,200 1 

0.022 

0.010 

0.005 

0.0042 

0.013 

781 
64 

7901 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA 

NA 0.384 2.8 

159.3 0.6 5.1 

46.3 0.24 1.5 

337 0.665 2.6 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA I 
NA 

NA I 
NA 

NA I 
NA 

NA I NA I NA I 
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0.240 NA Exceeded 

0.34 NA Exceeded 

. 0.750 262 Exceeded 

0.560 30.8 Exceeded 

0.490 NA Exceeded 

NA NA 9 

NA NA 10 

NA NA 11 

NA NA 12 

NA NA 13 

NA NA No benchmark available 

NA I 
NA 

NA I No benchmark available 

NA No benchmark available 

NA I NA I No benchmark available 
C 
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TABLE9-66 

COMPARISON OF AREA 2 SEDIMENT EXPOSURE CONCENTRATIONS WITH TOXICITY BENCHMARK VALUES 
1 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

1 Results of analyses of sediment samples are included in Section 7. Only those analytes selected as aquatic CPCs in Table 9-52 are presented. 
2 U.S. Environmental Protection Agency (USEPA, 1988) mean Sediment Quality Criteria (SQCs) adjusted values using site-specific total organic carbon (TOG} of 25.7%. All 

values represent Final Chronic Values (FCVs); when no FCVs were available, Final Residue Values {FRVs) were used instead. 
3 National Oceanic and Atmospheric Administration (NOAA) Effects Range-Low (ER-L) and Effects Range-Median (ER-M) Sediment Guidelines correspond to the concentration 

that is protective of the 90th percentile and the Soth percentile of the test populations, respectively (Long et al., 1994). 
4 Ontario Ministry of the Environment (OME) Low Effects Level (LEL) Provincial Sediment Quality Guidelines (Persaud et al., 1996) correspond to a concentration that can be 

tolerated by the majority of benthic organisms. 
5 New York State Department of Environmental Conservation (NYSDEC) sediment criteria for evaluating chronic toxicity to benthic aquatic life (NYSOEC, 1994). These values 

are adjusted by the average site TOG content of 25.7%. The lowest effect levels (LELs) for metals are also presented. 
6 A sediment guideline of 20 mg/kg (provided by U.S. EPA Region V for the pollution classification of Great Lakes Harbor sediment [Fitchko, 1989]) is exceeded by the RME and 

average barium concentrations. These concentrations for barium fall within the range of "heavily polluted" sediments. 
7 Value for 4,4'-0DT used as a surrogate. 
8 Value for Aroclor-1254 used as a surrogate. 
9 A sediment guideline of 0.064 µgig (provided by the Oak Ridge National Laboratory for screening sediment CPCs for effects to aquatic biota [ORNL, 19941) is exceeded by the 

RME and average acetone concentrations. 
10 A sediment guideline of 0.427 µgig (ORNL, 1994) is not exceeded by the RME and average concentrations of methylene chloride. 
11 A sediment guideline of 2. 73 µgig (ORNL, 1994) is not exceeded by the RME and average concentrations of tetrachloroethylene. 
12 A sediment guideline of 0.786 µgig (ORNL, 1994) is not exceeded by the RME or average toluene concentration. 
13 A sediment guideline of 1.07 µ9/g (ORNL, 1994} is not exceeded by the RME or average trichloroethylene concentration. 

Notes: 
µg/g = micrograms per gram 
NA = Not available 
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TABLE9-67 
COMPARISON OF AREA 3 SEDIMENT EXPOSURE CONCENTRATIONS WITH TOXICITY BENCHMARK VALVES 

1 

AOC57 

Pesticides/PCBs (µg/g) 

4,4'-DDD 

Aroclor-1260 

1,2-Dicblorobenzene 

1,4-Dichlorobenzene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Chrysene 0.12 

Fluoranthene 0.36 

Naphthalene 0.14 

Phenanthrene 0.19 

Pyrene 0.36 

PAL Volatile Organics 

Acetone 

Benzene 0.037 0.0093 

Chlorobenzene 0.019 0.0072 

Toluene 0.0048 0.0024 

Xylenes 0.011 0.0028 

See notes at end of table 
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7
0.08031 

81.89 

1
0.001581 

0.0227 

7
0.0461 I 

0.180 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA 0.384 2.8 

60.1 0.6 5.1 

NA 0.16 2.1 

17.5 0.24 1.5 

127 0.665 2.6 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

I of2 

0.0081 
0.005 

0.0971 Exceeded 

1.87 Exceeded 

NA 1.16 Not exceeded 

NA 1.16 Not exceeded 

0.240 NA Exceeded 

0.240 NA Exceeded 

0.34 NA Not exceeded 

0.750 98.9 Exceeded 

NA NA Exceeded 

0.560 11.6 Exceeded 

0.490 NA Exceeded 

NA NA 9 

NA NA IO 

NA 0.34 Not exceeded 

NA NA II 

NA NA 12 

04/17/00 



TABLE 9-67 
COMPARISON OF AREA 3 SEDIMENT EXPOSURE CONCENTRATIONS WITH TOXICITY BENCHMARK VALVES 

1 

AOCS7 

Other (mg/kg) 

TPH 3,500 850 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

NA NA NA NA NA I No benchmark available 

1 Results of analyses of sediment samples are included in Section 7. Only those analytes selected as aquatic CPCs in Table 9-53 are presented. 
2 U.S. Enviromnental Protection Agency (USEPA, 1988) mean Sediment Quality Criteria (SQCs) adjusted values using site-specific total organic carbon 

(TOC) of 9. 7%. All values represent Final Chronic Values (FCV s ); when no FCV s were available, Final Residue Values (FRV s) were used instead. 
3 National Oceanic and Atmospheric Administration (NOAA) Effects Range-Low (ER-L) and Effects Range-Median (ER-M) Sediment Guidelines 

correspond to the concentration that is protective of the 90th percentile and the 50th percentile of the test populations, respectively (Long et al., 1994). 
4 Ontario Ministry of the Enviromnent (OME) Low Effects Level (LEL) Provincial Sediment Quality Guidelines (Persaud et al., 1996) correspond to a 

concentration that can be tolerated by the majority ofbenthic organisms. 
5 New York State Department of Enviromnental Conservation (NYSDEC) sediment criteria for evaluating chronic toxicity to benthic aquatic life (NYSDEC, 

1994). These values are adjusted by the average site TOC content of 9.7%. The lowest effect levels (LELs) for metals are also presented. 
6 A sediment guideline of 20 mg/kg (provided by U.S. EPA Region V for the pollution classification of Great Lakes Harbor sediment [Fitchko, 1989]) is 

7 
~a\~~d;

0

~ t
4
!:'~~::l~::e{~~;:{!'."" concentrations. These concentrations for barium fall within the range of "heavily polluted" sediments. 

8 Value for Aroclor-1254 used as a surrogate. 
9 A sediment guideline of 0.064 µg/g (provided by the Oak Ridge National Laboratory for screening sediment CPCs for effects to aquatic biota [ORNL, 

1994]) is exceeded by the RME and average acetone concentrations. 
' 0 A sediment guideline of0.052 µg/g (ORNL, 1994) is not exceeded by the RME and average concentrations of benzene. 
11 A sediment guideline of0.786 µg/g (ORNL, 1994) is not exceeded by the maximum or average toluene concentration. 
12 A sediment guideline of 1.21 µg/g (ORNL, 1994) is not exceeded by the maximum or average xylene concentration. 

Notes: 

µg/g = micrograms per gram 
NA = Not available 

G:\Projects\USAECIPROJECTS\57RITABLIECORISKIA3sdbnch.doc 
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TABLE9-68 
POTENTIAL SOURCES OF UNCERTAINTY IN ECOLOGICAL RISK ASSESSMENT 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Uncertainties Associated with CPC Selection Process 

Degradation of chemicals not considered 

No evaluation of Tentatively Identified 
Compound (TIC) data 

Use of estimated data 

Overestimate 

Underestimate 

Unknown 

Uncertainties Associated with Exposure Assessment 

Surface soil sampling depths Underestimate 

Food chain model exposure parameter Unknown 
assumptions 

Assumption that receptor species will Unknown 
spend equal time at all habitats within 
home range 

Extrapolation of literature values from Unknown 
test species to representative wildlife spe-
cies 

Organism-specific state variables Underestimate 

Consumption of contaminated prey Unknown 

Use of surrogate values for invertebrate Underestimate 
BAFs 

Food chain assumed to occur at site Unknown 

Maximum exposure scenarios Overestimate 

G:\Projects\USAEC\PROJECTS\57RITABL\ECORISK\Uncert.doc 
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Risk estimates are based on recent chemical concentrations. 
Concentrations will tend to decrease over time from 

degradation and the formation of daughter products. 

Risk was not calculated for potential exposure to TICs. 

Using estimated data in the risk assessment may over- or 
under-estimate the actual concentration ofan analyte in site 
media. 

Most terrestrial receptors wil be exposed only within the 
first six inches of soil where contaminant concentrations are 
typically greatest. • Sampling the upper two feet of soil 
provides a diluted soil exposure concentration. 

Some exposure parameters are from the literature and some 
are estimated. Efforts were made to select exposure 
parameters representative of a variety of species or feeding 
guilds, so that exposure estimates would be representative 
of more than a single species. 

Organisms will spend varying amounts of time in different 
habitats, thus affecting their overall exposures. 

Species differ with respect to absorption, metabolism, 
distribution, and excretion of chemicals. The magnitude 
and direction of the difference will vary with each chemical. 

Surrogate laboratory animals are well-maintained and kept 
under controUed conditions. Field species must tolerate 
general environmental stressors that can exacerbate 
contaminant-induced stress. 

Toxicity to receptors may result in sickness or mortality, 
thus making fewer prey items available to predators. 
Predators may stop foraging in areas with reduced prey 
populations, or discriminate against, or, conversely, select 
contaminated prey. Furthermore, anthropogenic sources of 
contamination may not even have as great an impact on the 
predator-prey relationship as do climatic effects. 

Bioaccumulation data for earthwonns are lacking for 
several metals (e.g., aluminum, antimony, barium, cobalt, 
manganese, and vanadium); therefore, mammal BAFs 
were used as surrogates. However, earthwonns may 
actually bioaccumulate these metals to a greater degree 
than mannnals. 

Occurrence of the food chain· used in the models at the 
sites is unlmown. 

It is unlikely any receptor would be exposed concurrently 
to maximum concentrations of all CPCs. 
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TABLE9-68 
POTENTIAL SOURCES OF UNCERTAINTY IN ECOLOGICAL RISK ASSESSMENT 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

No evaluation of dermal or inhalation Underestimate 
exposure pathways 

Continuous uptake and bioaccumulation of Unknown 
CPCs by soil biota 

Bioaccumulation of CPCs in leafy portions Overestimate 
of plants 

Seasonal changes in receptor foraging Unknown 
habits 

Relative uptake of inorganics by different Unknown 
plant species 

Uncertainties Associated with Effects 

Lack ofingestion toxicity information for 
reptile and amphibian species 

Use of measurement endpoints 

Failure to address potential community
level effects 

Unknown 

Overestimate 

Underestimate 

G:\Projects\USAECIPROJECTS\57RITABLIECORISK\Uncert.doc 
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The dermal and inhalation exposure pathways are 
generally considered insignificant due to protective fur, 
feathers, chitinous exoskeletons, and the low concentration 
of contaminants under natural atmospheric conditions. 
However, under certain conditions, these exposure 
pathways may occur. 

Tissue and organ responses to CPC uptake are represented 
by a linear function which is an oversimplification of a 
more complex system (i.e., trophic states and lipid 
concentrations may affect bioaccumulation, or 
contaminants may only be seasonally available). 

Ryan et al. (1988) states that compounds with log Kows > 
5 are unavailable to plants due to soil sorption. Com
pounds with log KowS > S will be taken into the roots of 
plants, but are not easily transported into the leafy parts of 
plants (Briggs et al., 1982; 1983). The surface soil 
ingestion exposure model overestimates CPC exposure via 
plant ingestion to those receptors that only eat the leafy 
portions of plants. 

The food-chain model does not consider variations in a 
receptor's foraging habits due to seasonal changes and 
breeding. 

Estimated plant BAFs for certain inorganics were based on 
BAF data for leafy produce grown in sewage sludge. 
Variability in type of plant and substrate may make the 
chosen BAF values an overestimate or underestimate of 
actual uptake. 

Information is not available on the toxicity of contami
nants to reptiles or amphibians resulting from dietary 
exposures; as a result, dietary exposures to these receptors 
were not quantitatively evaluated in the AOC 57 ERA. 
Assuming the toxicities of analytes to mammals and birds 
are similar for these receptors, and to the extent that the 
dietary exposures for reptiles and amphibians are the same 
as for the tertiary consumers evaluated in the AOC 57 
ERA, an assumption can be made that dietary exposures 
to reptiles and amphibians would result in similar risk
levels that were predicted for predatory mammals and 
birds. However, risks to reptiles and amphibians remain 
unlatown. 

Although an attempt was made to have measurement end
points reflect assessment endpoints, limited available 
ecotoxicological literature resulted in the selection of 
certain measurement endpoints that may overestimate 
assessment endpoints. 

Bulk toxicity studies to assess population risks to the 
midge (Chironomus tentans) and amphipod (Hyalella 
azteca) do not address the issue of effects on community 
structure and biodiversity. 
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TABLE9-68 
POTENTIAL SOURCES OF UNCERTAINTY IN ECOLOGICAL RISK ASSESSMENT 

AOC57 

REMEDIAL INVESTIGATION REPORT 
DEVENS, MASSACHUSETTS 

Uncertainties Associated with Risk Characterization 

Meta-population level risk vs. individual 
population level risk 

Risk evaluated for individual terrestrial re
ceptors only 

Effect of decreased prey item populations 
on predatory receptors 

Multiple conservative assumptions 

Summation of effects (His) 

Notes: 

AOC = Area of contamination. 
CPC = contaminant of potential concern. 
TIC = tentatively identified compounds. 
BAF = bioaccumulation factor. 
His= hazard indices. 

Overestimate 

Overestimate 

Unknown 

Overestimate 

Unknown 

G:\Projects\USAEC\PROJECTS\57RITABL\ECORJSK\Uncert.doc 
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Defining ecological significance for common site-related 
receptors with limited home ranges is often difficult. 
Impact to one or more isolated populations may not have a 
meaningful impact on the ecosystem, unless competing 
species recolonize the dishlrbed h11bitats. This assessment 
conservatively treats impacts to a single indicator species 
population as a potentially significant risk ofhann to the 
environment. 

Effects on individual terrestrial organisms may occur with 
little population-level effects. However, as the number of 
affected individuals and the extent of contamination 
increases, the likelihood of population-level effects 
increases. 

Adverse population effects to prey items may reduce the 
foraging population for predatory receptors, but may not 
necessarily adversely impact the population of predatory 
species. 

Cumulative impact of multiple conservative assumptions 
yields high risk to ecological receptors, and may result in 
risk at background concentrations or the prediction of 
risks when there is no potential for adverse effects. 

The assumption that effects are additive ignores potential 
synergistic or antagonistic effects, It assumes similarity in 
mechanism of action, which is not the case for many 
substances. Compounds may induce toxic effects in 
different organs or systems. 
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CURRENT/FUTURE LAND USE 

AREA 2 INDUSTRIAL 

Maintenance Worker 

Surface Soil 

Total Maintenance Worker Risk 

AREA 2 RECREATIONAL 

Recreational Child 

Surface Soil 
Sediment 
Surface Water 

Total Recreational Child Risk 

AREA 3 INDUSTRIAL 

Maintenance Worker 

Surface Soil 

Total Maintenance Worker Risk 

AREA 3 RECREATIONAL 

Recreational Child 

Surface Soil 
Sediment 
Surface Waler 

Total R:ecreational Child Risk 

q:/w9-gvUaec/devens/aoc57/hhrafinal/lables/Tab!e10-1.xls 

"'""", 

TN 'l-1 
SUMMARY OF HUMAN :H RISK ASSESSMENT 

AOt;'57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

2E-07 0.01 

2E-D7 0.041 

5E-06 0.3 
1E-05 0.3 
3E-06 0.07 

2E•D5 0.7 

3E-07 0.008 

3E-07 0.008 

3E-06 0.2 
2E-06 0,07 
3E-06 0.04 

BE-06 0.3 

I 

2E-06 0.04 NO NO 

2E-06 0.04 NO NO 

1E-05 0.7 NO NO 
3E-05 0.7 NO NO 
SE-06 0.1 NO NO 

SE-05 1 NO NO 

4E-06 0.03 

I 
NO NO 

4E-06 0.03 NO NO 

6E-06 0.5 NO NO 
6E-06 0.1 NO NO 
SE-06 0.1 NO NO 

2E-05 0.7 NO NO 

6/2/0011:13 AM 



TA,' ,,,, ·~-1 

SUMMARY OF HUMAN rH RISK ASSESSMENT 

POSSIBLE FUTURE LAND USE 

AREA 2 INDUSTRIAL 

Commercial/Industrial Worker 

Surface Soil 

Groundwater 3 

Total Commercial/Industrial Worker Risk 

Construction Worker 

Surface Soil 
Subsurface Soil 

Total Construction Worker Risk 

AREA 2 RECREATIONAL 

Construction Worker 

Surface Soil 
Subsurface Soil 

Total Construction Worker Risk 

AREA 3 INDUSTRIAL 

Commercial/Industrial Worker 

Surface Soil 

Groundwater 3 

Total Commercial/Industrial Worker Risk 

Construction Worker 

Surface Soil 
Subsurface Soll 

Total Construction Worker Risk 

AREA 3 RECREATIONAL 

Construction Worker 

Surface Soil 
Subsurface Soil 

q:/'M9-giUaecJdevens/aoc57/hhrafinaVtab!esfTable10-1.xls 
Total Construction Worker Risk 

Aui;;;57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

1E-06 0.06 

NE 0.07 

1E-06 0.1 

6E-07 0.5 
2E-07 0.2 

BE-07 0.7 

1E-06 1 
1E-06 3 

2E-06 4 

2E--06 0.04 

SE-05 2 

5E-05 2 

1E-06 0.6 
3E-07 0.2 

1E..06 1 

BE-07 0.6 
BE-07 0.4 

2 
2E-06 1 

7E-06 0.1 NO NO 

NE 0,07 NO NO 

7E-06 0.2 NO NO 

1E-06 0.5 NO NO 
6E-07 0.2 NO NO 

ZE-06 0.7 NO NO 

3E-06 1 NO NO 
3E-06 3 NO YES 

SE-06 4 NO YES 

1E-05 0.1 NO NO 

2E--04 2 YES NO' 

ZE-04 2 YES NO' 

2E-06 0.6 NO NO 
6E-07 0.2 NO NO 

3E-06 1 NO NO 

1E-06 0.6 NO NO 
1E-06 0.4 NO NO 

6/2/001h:13AM 
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UNRESTRICTED FUTURE LAND USE 

AREA 2 INDUSTRIAL 

Adult Resident 

Surface Soil 
Subsurface Soil 

Groundwater 3 

Child Resident 

Surface Soll 
Subsurface Soil 

Total Resident Risk 5 

AREA 2 RECREATIONAL 

Adult Resldent 

Surface Soil 
Subsurface Soil 

Groundwater 3 

Child Resident 

Surface Soll 
Subsurface Soil 

Total Resident Risk 5 

AREA 3 INDUSTRIAL 

Adult Resident 

Surface Soil 
Subsurface Soil 

Groundwater 3 

Child Resident 

Surface Soll 
Subsurface Soil 

Total Resident Risk .s 

q:/w9-gvVaec/devens/aoc57/hhrafinaVtables/Table10-1.xls 

TA" '•o-1 
SUMMARY OF HUMA~ ,

1
rH RISK ASSESSMENT 

Aci<:'57 

REMEDIAL INVESTIGATION REPORT 
DEVENS,MASSACHUSETTS 

- -
- -
- -

- -
- -

-

- -
- -
- -

- -
- -

-

- -
- -
- -

- -
- -

- -

3 

7E-06 
3E-06 

-

2E-05 
9E-06 

4E--05 

2E-05 
2E-05 

1E-03 

6E-05 
6E-05 

1E--03 

1E-05 
3E-06 

6E-04 

4E-05 
SE-06 

7E--04 

0.1 NO NO 
0.02 NO NO 
0.2 - NO 

2 NO NO' 
0.3 NO NO 

0.3 /2 NO NO/NO 4 

0.3 NO NO 
1 NO NO 
7 YES YES 

4 NO YES 
19 NO YES 

8 /23 YES YES/YES 

0.1 NO NO 
0.03 NO NO 

5 YES YES 

1 NO NO 
0.3 NO NO 

5/1 YES YES/NO 

6/2/0011:13 AM 
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4-r.ethylphtnot 
Ho.phtho.l•11• 
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1 Petroleum has not migrated to groundwater, however reducing conditions created by oil release 
may have caused leaching of naturally occurring inorganic constituents from subsurface soil. 
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FIGURE 9-2 
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FIGURE 9-3 
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FIGURE 5-2 
LOCATION OF AREAS 1, 2, AND 3 
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