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DECLARATION FOR THE RECORD OF DECISION

SOUTH POST IMPACT AREA AND
AREA OF CONTAMINATION 41 GROUNDWATER AND

AREAS OF CONTAMINATION 25, 26, AND 27
FORT DEVENS, MASSACHUSETTS

STATEMENT OF PURPOSE

In December 1989, Fort Devens was listed as a National Priorities List (NPL) site under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). The Fort
is located in Middlesex and Worcester counties and is within the towns of Ayer, Harvard,
Lancaster, and Shirley, Massachusetts. Seventy-three study areas (SAs) and areas of
contamination (AOCs) at Fort Devens have been investigated under CERCLA.

This Record of Decision (ROD) addresses AOCs 25 (Explosive Ordnance Disposal (EOD)
Range), 26 (Zulu Ranges), and 27 (Hotel Range) and AOC 41 groundwater and a subset of the
groundwater within the South Post Impact Area (SPIA). This subset is located north and west of
the groundwater divide and covers approximately 964 acres. This area is referred to in this
document as the "SPIA monitored-area" and is shown in Figure 1 of Appendix A. The SPIA is
approximately 1,500-acre and is located within the 4,800-acre South Post section of Fort Devens.
This Record of Decision presents the selected remedial action for the site, chosen in accordance
with CERCLA as amended by the Superfund Amendments and Reauthorization Act (SARA),
and, to the extent practicable, the National Contingency Plan (NCP). This ROD does not affect
assessment or remedial activities on areas not specifically mentioned herein.

AOC 41 groundwater has been added to this ROD since the public meeting based on the results
of the Final Remedial Investigation (RI) completed for AOC 41 (February 1996). The RI
indicates that proposed actions are the same for the SPIA monitored-area and AOC 41
groundwater, AOC 41 is adjacent to the SPIA monitored-area, and AOC 41 is small in area (6
acres). Adding AOC 41 to this ROD would only increase the total land area covered in this ROD
by 0.6 percent. Therefore, the U.S. Environmental Protection Agency-(USEPA) New England
(Region I) recommended including AOC 41 groundwater in this ROD.

The Fort Devens Base Realignment and Closure (BRAC) Environmental Coordinator, the
Commander Devens Reserve Forces Training Area (RFTA), and the USEP A-New England
Administrator have been delegated the authority to approve this ROD.

The Commonwealth of Massachusetts has concurred with the selected remedy. A copy of the
declaration of concurrence is included as Appendix B of this ROD.
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STATEMENT OF BASIS

This decision is based on the Administrative Record for the site that was developed in accordance
with Section 113(k) of CERCLA. The Administrative Record is available for public review at the
Fort Devens BRAC Environmental Office, Building PI2, Fort Devens, Massachusetts, and the
Ayer Town Hall, Main Street, Ayer, Massachusetts. The Administrative Record Index (Appendix
C of the ROD) identifies each of the items composing the Administrative Records upon which the
selection of the remedial action is based.

ASSESSMENT OF THE SITE

Risk assessment results show that human health risks were identified to be within USEPA risk
guidelines for the pathways that were assessed. Risk to on-site ecosystems, in some instances,
were found to be outside of USEPA risk guidance; however, their impacts were deemed
acceptable.

DESCRIPTION OF SELECTED REMEDY

"No action" is the selected remedy for SPIA monitored-area groundwater, AOC 41 groundwater,
and the surface water, sediment, and soils at the EOD, Zulu, and Hotel Ranges. Under this
alternative, no formal remedial action will be taken and the site will be left "as is," with no
additional institutional controls, containment, removal, treatment, or other mitigating measures.
Long-term groundwater monitoring will be conducted at the site under this "no action" ROD.

The Army along with USEPA-New England and Massachusetts Department of Environmental
Protection (MADEP) will develop and implement a long-term Integrated Natural Resources
Management Plan and a Groundwater Monitoring Plan for the South Post of Fort Devens. These
plans will be developed within 6 months of ROD signature.

Should the Army close or transfer or change the use of the property an Environmental Baseline
Survey (EBS) will be conducted, and the "no action" decision of this ROD will be re-examined in
light of the changed risk factors resulting from this closure/transfer. The EBS will be provided to
the USEPA-New England and MADEP for comment.

DECLARATION STATEMENT

No remedial action is necessary to ensure the protection of human health and the environment
unless the land use changes. Under CERCLA, any action that results in contaminants remaining
on-site must be reviewed at least every 5 years. During 5 year reviews, an assessment is made of
whether the implemented remedy remains protective of human health and the environment and
whether alternative remedial actions are needed to ensure adequate protection.
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The foregoing represents the selection of a remedial action by the Department of the Army and
the USEPA-New England, with the concurrence of the Commonwealth of Massachusetts
(MADEP). Concur and recommend for immediate implementation:

UNITED STATES DEPARTMENT OF THE ARMY

(^ f^ylu^r^t,——- 37
JAMES C. CHAMBERS Date
7ort Devens

BRAC Environmental Coordinator
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The foregoing represents the selection of a remedial action by the Department of the Army and
the USEPA-New England, with the concurrence of the Commonwealth of Massachusetts
MADEP. Concur and recommend for immediate implementation:

UNITED STATES DEPARTMENT OF THE ARMY

H. Carter Hunt, Jr.
Commander
Devens Reserve Forces Training Area (RFTA)

Date
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The foregoing represents the selection of a remedial action by the Department of the Army and
the USEPA-New England, v/ith the concurrence of the Commonwealth of Massachusetts
MADEP. Concur and recommend for immediate implementation:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. Murphy
Director of the Office of Site Remediation and Restoration
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EXECUTIVE SUMMARY

Fort Devens is located in Middlesex and Worcester counties and is within the towns of Ayer,
Harvard, Lancaster, and Shiirley, Massachusetts. Seventy-three study areas (SAs) and areas of
contamination (AOCs) at Fort Devens have been investigated for potential environmental
restoration.

This Record of Decision (ROD) addresses AOCs 25 (the Explosives Ordnance Disposal (EOD)
Range), 26 (Zulu Ranges), and 27 (Hotel Range) and a subset of the groundwater within the
South Post Impact Area (SPIA). This subset is located north and west of the groundwater divide
and covers approximately 964 acres. This area is referred to in this document as the "SPIA
monitored-area" and is shown in Figure 1 of Appendix A.

AOC 41 groundwater has been added to this ROD since the public meeting. The logic for
including the AOC 41 groundwater in this ROD is based on the results of the Final Remedial
Investigation (RI) completed for AOC 41 (February 1996). The RI indicates that (1) proposed
actions are the same for the SPIA monitored-area and AOC 41 groundwater, (2) AOC 41 is
adjacent to the SPIA monitored-area, and (3) AOC 41 is small in area (6 acres). Adding AOC 41
to this ROD would only increase the total land area covered in this ROD by 0.6 percent. The
details of AOC 41 groundwater are presented in Section IX of this ROD. The landfill portion of
AOC 41 will be addressed under a separate action.

This ROD presents the selected remedial action for the site, chosen in accordance with
Comprehensive Environmental Response Compensation and Liability Act (CERCLA), as
amended by Superfund Amendments and Reauthorization Act (SARA), and, to the extent
practicable, the National Contingency Plan (NCP). This decision is based on the Administrative
Record for the site. The Administrative Record is a collection of all the documents used by the
Army in determining the most appropriate action to take at the SPIA monitored-area. The
Administrative Record is available for public review at the Fort Devens Base Realignment and
Closure (BRAC) Environmental Office and the Ayer Town Hall, Ayer, Massachusetts. This ROD
does not affect assessment or remedial activities on areas not specifically mentioned herein.

The entire SPIA is approximately 1,500 acres and is located within the 4,800-acre South Post
section of Fort Devens. The SPIA is, and will be for the foreseeable future, an active weapons
and ordnance discharge area used by the Army, the Massachusetts National Guard, and nearby
law enforcement agencies for training purposes.

Metals, organic compounds, petroleum hydrocarbons, and explosive chemicals were detected in
soil, sediments, groundwater, and surface water during the Remedial Investigation (RI) of SPIA
monitored-area groundwater and the EOD, Zulu, and Hotel Ranges. Using data from the RI, the
Army prepared a Baseline Risk Assessment to determine potential risks to human health and the
environment under reasonable exposure assumptions.

No unacceptable risks to human health and the environment were found to be associated with the
SPIA monitored-area groundwater, even though levels exceeded Army and USEPA action levels.
No hazardous substances were detected in the one drinking water well on the South Post, Well D-

C:\0102\DELIVER\SPIA\FINALROD\FROD18.WPD ES-1 June 18, 1996



1. Well D-l, which is located near the northeast edge of the SPIA monitored-area, is used on a
limited basis by military personnel during training activities. Also, no unacceptable ecological risk
to surrounding habitats were found to be associated with the SPIA monitored-area groundwater
due to the absence of a pathway for any known ecological receptor to access the SPIA
monitored-area groundwater.

Risk assessment results for the EOD, Zulu, and Hotel Ranges show that human health risks were
identified to be within USEPA risk guidelines for assessed pathways. Risk to on-site ecosystems,
in some instances, were found to be outside of USEPA risk guidance; however, ecological risks
identified on the EOD, Zulu, and Hotel Ranges were deemed to be acceptable due to the
continued use of the Impact Area for military training activities. Risk assessment results for AOC
41 show that there is no unacceptable risk to human health from the groundwater at the South
Post Well D-l nor are site-related contaminants adversely impacting ecological receptors in New
Cranberry Pond.

"No action" is the selected remedy for the SPIA monitored-area groundwater and AOC 41
groundwater. Under this alternative, no formal remedial action is taken and the site is considered
to be left "as is," with no additional institutional controls, containment, removal, treatment, or
other mitigating measures. "No action" is also the selected remedy for the surface water,
sediment, and soil at the EOD, Zulu, and Hotel Ranges. The Army has submitted a Closure
Report under the Resource Conservation and Recovery Act (RCRA) Subpart X; formal approval
of the closure of EOD Range will occur prior to ROD signature.

As part of this remedy, Fort Devens will ensure the following:

• Groundwater monitoring for potential contaminant migration out of the SPIA
monitored-area will continue:

Wells will be used to monitor the groundwater from the EOD Range, Zulu
Ranges, Hotel Range, and AOC 41.

Wells will be used to monitor the north, northeast, southeast, and east sides
of the SPIA monitored-area.

• The monitoring wells will be sampled for explosives, Target Compound List
(TCL), and the Target Analyte List (TAL) metals.

• A Groundwater Monitoring Plan for the South Post will be developed that will
include detailed groundwater monitoring at discharge points. The plan may
include installing sentinel wells to monitor potential off-site groundwater flow.
Details of the plan will be developed jointly by the Army, USEPA-New England,
and Massachusetts Department of Environmental Protection (MADEP) within 6
months of ROD signature. The Army will rerun the groundwater model to
incorporate data from new sentinel well(s) and ascertain any potential impacts to
MCI Shirley.
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• Well D-l will be sampled and analyzed for explosives and Massachusetts and
Federal drinking water requirements (MMCLs/MCLs).

• The Army will not develop new drinking water sources within the SPIA
monitored-area.

• An Integrated Natural Resources Management Plan will be developed and
implemented to monitor the impacts to ecosystems in the SPIA monitored-area.
The details of this plan will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Service, and MADEP within 6 months of the ROD
signature.

Monitoring reports will include a description of site activities and a summary of analytical results.
The Army will review and submit these monitoring reports to MADEP and USEPA annually. If
there is an indication of contamination emanating from the SPIA monitored-area, the Army will
evaluate the need for additional assessment.

This site, as required by CERCLA, will be subject to 5 year reviews. During a 5 year review, an
assessment is made as to whether the implemented remedy is protective of human health and the
environment and whether the implementation of alternative remedial actions are needed to ensure
adequate protection. If on-site hazardous substances, pollutants, or contaminants that may
present an imminent and substantial endangerment to public health and welfare migrate off site,
the Army will take the necessary and appropriate actions to protect human health and the
environment as required under CERCLA. More frequent reviews will be conducted if site
conditions change. Should the Army close or transfer or change the use of the property an
Environmental Baseline Survey (EBS) will be conducted, and the "no action" decision of this
ROD will be re-examined in light of the changed risk factors resulting from this closure/transfer.
The EBS will be provided to the USEPA-New England and MADEP for comment.
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RECORD OF DECISION SUMMARY
SOUTH POST IMPACT AREA AND

AREA OF CONTAMINATION 41 GROUNDWATER AND
AREAS OF CONTAMINATION 25, 26, AND 27

FORT DEVENS, MASSACHUSETTS

June 18,1996

I. SITE NAME, LOCATION, AND DESCRIPTION

In December 1989, Fort Devens was listed as a National Priorities List (NPL) site under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). The Fort
is located in Middlesex and Worcester counties and is within the towns of Ayer, Harvard,
Lancaster, and Shirley, Massachusetts, approximately 35 miles west of Boston. Seventy-three
study areas (SAs) and areas of contamination (AOCs) at Fort Devens have been investigated for
potential environmental restoration.

This Record of Decision (ROD) addresses AOCs 25 (the Explosives Ordnance Disposal (EOD)
Range), 26 (Zulu Ranges), and 27 (Hotel Range) and a subset of the groundwater within the
South Post Impact Area (SPIA). This subset is located north and west of the New Cranberry
Pond/unnamed stream groundwater divide and covers approximately 964 acres. This area is
referred to in this document as the "SPIA monitored-area" and is shown in Figure 1 of Appendix
A.

AOC 41 groundwater has been added to this ROD since the public meeting. The logic for
including the AOC 41 groundwater in this ROD is based on the results of the Final Remedial
Investigation (RI) completed for AOC 41 (February 1996). The RI indicates that (1) proposed
actions are the same for the SPIA monitored-area and AOC 41 groundwater, (2) AOC 41 is
adjacent to the SPIA monitored-area, and (3) AOC 41 is small in area (6 acres). Adding AOC 41
to this ROD would only increase the total land area covered in this ROD by 0.6 percent. The
details of AOC 41 groundwater are presented in Section IX of this ROD. The landfill portion of
AOC 41 will be addressed under a separate action.

The entire SPIA covers approximately 1,500 acres and is located within the 4,800-acre South
Post section of Fort Devens (Figure 1 of Appendix A). The SPIA is an active weapons and
ordnance discharge area used by the Army, the Massachusetts National Guard, and nearby law
enforcement agencies for training purposes. The area is generally bounded by Old Turnpike
Road, Firebreak Road, the southern portion of Harvard Road, Trainfire Road, and Dixie Road.
The SPIA covers AOCs 25, 26, 27, and 41 as well as several SAs, and a number of other firing
ranges along Dixie Road and Trainfire Road that are not designated as AOCs.

This ROD presents the selected remedial action for the site, chosen in accordance with CERCLA,
as amended by the Superfund Amendments and Reauthorization Act (SARA) and, to the extent
practicable, the National Contingency Plan (NCP). This decision is based on the Administrative
Record for the site.
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EOD Range (AOC 25) is located east of Firebreak Road, approximately 2 miles south of the
main entrance to the South Post. The site is rectangular and measures approximately 600 feet by
1,500 feet.

Zulu Ranges (AOC 26) are located 2,000 feet north of the EOD Range (AOC 25),
approximately 1.6 miles southwest of the main entrance to the South Post. The Zulu Ranges
cover approximately 16 acres and consist of two adjacent land tracts (Zulu 1 and Zulu 2). Zulu 1
and 2 cover approximately 10 and 6 acres, respectively.

Hotel Range (AOC 27) is adjacent to Cranberry Pond and is located approximately 1 mile south
of the main entrance to the South Post. The Hotel Range covers approximately 23 acres and is
currently used exclusively for firing small-caliber automatic weapons. The area of concern where
open burning/open detonation (OB/OD) occurred is located exclusively south of the Old Turnpike
Road.

H. SITE HISTORY AND ENFORCEMENT ACTIVITIES

A. Land-Use and Response History

Fort Devens was established as Camp Devens in 1917. It was used as a temporary training camp
for soldiers from the New England area. The camp became a permanent installation in 1931 and
was renamed Fort Devens. Throughout its history, Fort Devens has served as a training and
induction center for military personnel and as a unit mobilization and demobilization area. The
installation was used in this capacity, to varying degrees, during World Wars I and II, the Korean
War, the Vietnam Era, and operations Desert Shield and Desert Storm. The primary mission of
Fort Devens is to command, train, and provide logistical support for nondivisional troop units and
to support and execute Base Realignment and Closure (BRAC) activities. The installation also
supports the Army Readiness Region and the National Guard units in the New England area.

The South Post consists mainly of undeveloped and under-developed land. In the past, some
timbering and limited farming have taken place. The ranges on the South Post are currently used
for various types of artillery and small arms fire, grenade detonation, and ordnance demolition.
Managed forest accounts for much of the remainder of the area.

At least some portion of the SPIA has been used for military training since the inception of Fort
Devens as Camp Devens in 1917. At various times, demolition training and OB/OD have been
conducted at the EOD, Zulu, and Hotel Ranges. A discussion of land-use activities at these
ranges follows.

EOD Range (AOC 25) — From 1979 to 1992, approximately 1,200 pounds per year of
explosives and ammunition were disposed of in the disposal area by OB/OD. A 1-acre disposal
area is located along the southeastern boundary of the range. The Army has submitted a Closure
Report under the Resource Conservation and Recovery Act (RCRA) Subpart X; formal approval
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of the closure of EOD Range will occur prior to ROD signature. Currently, the range operates
under a RCRA emergency permit and is used once or twice a year.

Zulu Ranges (AOC 26) — Prior to 1979, the range was used for OB/OD of waste explosives
and associated waste items. Zulu 1 is primarily used for demolition training. The demolition
training area is located in the center of Zulu 1. Zulu 2 is used primarily as a practice range for
hand grenade training. The grenade training area is located on the eastern end of Zulu 2 and
consists of two concrete bunkers, which are used for cover and protection, and two sand pits,
which are used for receiving grenades.

Hotel Range (AOC 27) — Before 1979, the Hotel Range was used for OB/OD of small arms,
smoke grenades, and pyrotechnics. After 1979, the Hotel Range was modified and extended to
the north side of the Old Turnpike Road and used for M-16s and small caliber weapons. Prior to
1989, the range was used as an M-70 range, but after 1989 the range was modified to an M60-
SAW range.

B. Enforcement History

In conjunction with the Army's Installation Restoration Program (IRP), Fort Devens and the U.S.
Army Environmental Center (USAEC; formerly the U.S. Army Toxic and Hazardous Materials
Agency) initiated a Master Environmental Plan (MEP) in 1988. The MEP assesses the
environmental status of SAs, specifies necessary investigations, and provides recommendations
for response actions with the objective of identifying priorities for environmental restoration at
Fort Devens. The MEP recommended that a record search be conducted to better define past and
current activities. It also recommended that the extent of contamination be determined by
collecting soil samples and analyzing the samples for the United States Environmental Protection
Agency (USEPA) hazardous substance list compounds and total petroleum hydrocarbons
(TPHC). The MEP also suggested installing monitoring wells if hazardous substances were
detected in deeper soils.

On December 21, 1989, Fort Devens was placed on the NPL. Fort Devens was listed as an NPL
site because hazardous substances were detected at two sites other than the EOD, Zulu, and
Hotel Ranges (volatile organic compound (VOC) contamination in the groundwater at the
Shepley's Hill Landfill and metal contamination in the groundwater at the Cold Spring Brook
Landfill). A Federal Facilities Interagency Agreement (IAG) was developed and signed by the
Army and USEPA-New England (Region I) on May 13, 1991 and finalized on November 15,
1991. The IAG provides the framework for implementing the CERCLA/SARA process at Fort
Devens.

Under Public Law 101-510, the Defense Base Realignment and Closure Act of 1990, Fort Devens
was selected for cessation of operations and closure. However, the SPIA will be retained by the
Army for continued use as a training range. An important aspect of BRAC actions is to determine
environmental restoration requirements before property transfer can be considered. As a result,
an Enhanced Preliminary Assessment (PA) was performed at Fort Devens to address areas not
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normally included in the CERCLA process, but that required review prior to base closure.
Although the Enhanced PA covers MEP activities, its main focus is to determine if additional
areas require detailed records review and site investigation. The Enhanced PA also provides
information and procedures to investigate installation-wide areas requiring environmental
evaluation. A final version of the Enhanced PA report was completed in April 1992.

RIs were prepared for the SPIA monitored-area groundwater and EOD, Zulu, and Hotel Ranges.
These were submitted to the USEPA-New England and the Massachusetts Department of
Environmental Protection (MADEP) in August 1994. A Proposed Plan and summary Fact Sheet
have been prepared for the SPIA monitored-area groundwater and EOD, Zulu, and Hotel Ranges.
These documents have been placed in the Administrative Record and are available for public
review at the Fort Devens BRAC Environmental Office and the Ayer Town Hall, Ayer,
Massachusetts.

m. COMMUNITY PARTICIPATION

The Army has kept the community and other interested parties apprised of site activities through
regular and frequent informational meetings, fact sheets, press releases, and public meetings.

After receiving public comments on an earlier draft, the Army released a final Community
Relations Plan in February 1992. The plan outlines a program to address community concerns
and inform citizens, as well as involve them in activities during remedial activities. As a part of
this plan, the Army established a Technical Review Committee (TRC) in March 1991. The TRC,
as required by SARA Section 211 and Army Regulation 200-1, includes representatives from
USEPA-New England, USAEC, Fort Devens, the MADEP, local officials, and the community.
The committee provided review and technical comments on work products, schedules, work
plans, and proposed activities for the S As at Fort Devens. The RI and Feasibility Study (FS)
Reports, Proposed Plan, and other related support documents were all submitted to the TRC for
their review and comment. Additionally, the SPIA monitored-area groundwater and EOD, Zulu,
and Hotel Range activities were specifically discussed at TRC meetings held September 29, 1992;
March 31, 1993; and January 26, 1994. A Citizen's Advisory Committee (CAC) was also
established to address Massachusetts Environmental Policy Act (MUSEPA)/Environmental
Assessment issues concerning the reuse of property at Fort Devens.

The TRC typically met quarterly until January 1994, when it was replaced by the Restoration
Advisory Board (RAB). As part of the Army's commitment to involving the affected
communities, a RAB is formed when an installation closure involves transfer of property to the
community. The RAB was formed in February 1994 to join members of the CAC with current
TRC members. The RAB consists of 28 members (15 original TRC members plus 13 new
members) who are representatives from the Army, USEPA-New England, MADEP, local
governments, and citizens of the local communities. It meets monthly. Specific responsibilities
include addressing cleanup issues such as land use and cleanup goals, reviewing plans and
documents, identifying proposed requirements and priorities, and conducting regular meetings
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that are open to the public. The proposed plan for the SPIA monitored-area groundwater and
EOD, Zulu, and Hotel Ranges was presented at the February 1, 1996 RAB meeting.

During the week of January 29, 1996 the Army published a public notice concerning the Proposed
Plan and public hearing in the Lowell Sun, The Public Spirit (Ayer), and the Fort Devens
Chronicle and distributed a summary Fact Sheet to 647 interested parties. The Army also made
the Plan available to the public at Fort Devens BRAC Environmental Office and the Ayer Town
Hall.

From February 1 to March 1, 1996, the Army held a 30-day public comment period to accept
public comments on the alternatives presented in the Proposed Plan, as well as other documents
released to the public. On February 21, 1996 the Army held a formal public meeting at Fort
Devens to discuss the Proposed Plan and to accept any verbal comments from the public. A
transcript of this meeting and the comments and the Army's response to comments are included in
the attached responsiveness summary (Appendix D).

All supporting documentation for the decision regarding the SPIA monitored-area groundwater
and the EOD, Zulu, and Hotel Ranges has been placed in the Administrative Record for review.
The Administrative Record is a collection of all the documents considered by the Army in
choosing the remedy for the SPIA monitored-area groundwater and the EOD, Zulu, and Hotel
Ranges. The Administrative Record is available for public review at the Fort Devens BRAC
Environmental Office and at the Ayer Town Hall, Ayer, Massachusetts. An index to the
Administrative Record is available at the USEPA-New England Records Center, 90 Canal Street,
Boston, Massachusetts and is provided as Appendix C. In addition, information repositories that
contain information relative to ongoing Fort Devens environmental actions are located in the
Lancaster, Shirley, Harvard, and Ayer libraries.

IV. SCOPE AND ROLE OF THE RESPONSE ACTION

The remedy selected for the SPIA monitored-area groundwater and EOD, Zulu, and Hotel
Ranges is protective of human health and the environment. Risks to human health were found to
be within USEPA guidelines, while risks to ecological receptors were found to be minimal. The
risks to on-site ecosystems were deemed acceptable. However, the Army, once the final ROD is
approved, will develop long-term plans for an Integrated Natural Resources Management Plan to
address identified concerns. This plan will be completed within 6 months of ROD signature.

The Army proposes "no action" for the SPIA monitored-area groundwater and the EOD, Zulu,
and Hotel Ranges. The Army will maintain control of the South Post for future military training
activities. Public access to the site will continue to be restricted, and unauthorized personnel will
be prohibited. Currently, the South Post is enclosed by a fence and access can only be gained
through gates that are controlled by the Army Range Control. However, if the Army were to
relinquish control and release the land for other purposes, additional assessments will be required
depending on the reuse of the property.
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V. SUMMARY OF SITE CHARACTERISTICS

RIs were conducted for the EOD, Zulu, and Hotel Ranges to characterize the nature and extent of
site-related contamination. Samples from groundwater, surface water, sediments, and soil were
taken. Chemical analyses were performed on the samples taken from the various media, and the
results were compared with screening values previously developed. The results of the chemical
analyses were reviewed to determine whether hazardous substances detected were related to site
activities or were naturally occurring. A detailed presentation of the range characteristics is
presented in Volumes n, TO., and IV of the RI report for the EOD, Zulu, and the Hotel Ranges,
respectively.

A. Groundwater

Groundwater at Fort Devens occurs largely in the permeable glacial-deltaic outwash deposits of
sand, gravel, and boulders. Groundwater is found under the South Post at depths of 0 to 30 feet.
The flow of groundwater on the South Post is determined by the bedrock and till topography. A
number of springs can be found around the circumference of SPIA.

The SPIA can be regarded as predominantly two hydrologic units, one of which drains to the west
and north and the other to the south and east. These units are determined by the bedrock ridge
which forms a groundwater divide across the northern portion of the SPIA. As a result of this
ridge, groundwater from the Zulu and Hotel Ranges and Cranberry Pond in the northeast corner
of the SPIA flows north into Slate Rock Brook and Slate Rock Pond. At the same time,
groundwater from the EOD Range and most of the remaining portions of the SPIA flows
southeast and east to the unnamed brook and New Cranberry Pond or to the north of New
Cranberry Pond directly to the Nashua River and its wetland.

Groundwater in the vicinity of the ranges discharges to surface water before it leaves the South
Post. More than 50 percent of the SPIA overlies a medium yield aquifer that is a potential source
of drinking water. MADEP concurrence with this ROD constitutes MADEP's agreement that the
site is adequately regulated under the provisions of 310 CMR 40,000, the Massachusetts
Contingency Plan. Measurements of hydraulic head in the groundwater and in streams and ponds
within the South Post show that the streams around the SPIA are gaining streams (i.e.,
groundwater discharges into the streams).

Fort Devens withdraws groundwater from wells on the Main Post and the North Post. The Fort
maintains a transient noncommunity1 supply well, Well D-l, on the South Post along Dixie Road
at Echo Range (E) near the north end of Alpha Range (A) (Figure 1 of Appendix A). This well is
not used to serve the general public, but is used to supply troops who train on the South Post.

1 Transient noncommunity water system serve at least 25 people per day for at least 60 days
per year, but not the same 25 people each day. Examples include parks, wayside rests, small-sized
resorts and hotels, restaurants, bars, and campgrounds.
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These troops spend no more than 2 weeks per year at the site. Fort Devens Range Control Staff
do not use this well and there are no plans to provide connections to the Range Control Offices.

Groundwater quality samples collected from Well D-l show that no chemicals or metals were
detected at concentrations above USEPA guidelines. Specifically, five samples have been
collected from Well D-l (May 1991, June 1991, two samples in April 1992, and March 1993) and
were analyzed for USEPA's Target Analyte List (TAL) metals, USEPA's Target Compound List
(TCL), total organic carbon (TOC), and water quality parameters. A summary of results is
presented in Table 1 in Appendix E. Only one chemical, bis(2-ethylhexyl)phthalate, exceeded a
screening value (USEPA's Maximum Contaminant Level (MCL)). As two of the samples show
no detectable concentration of bis(2-ethylhexyl)phthalate, the RI Report attributes the finding of
this chemical to sampling or laboratory error.

Groundwater quality samples for the EOD and Zulu Ranges were taken in November 1992,
March 1993, and June 1993 (Figures 2 and 3 of Appendix E show well locations). Samples were
collected from eight monitoring wells at the EOD Range and seven wells at the Zulu Ranges. At
the Hotel Range, groundwater samples from four wells were taken in September 1992 and
January 1993, and an additional six wells were sampled as part of the RI in August and November
1993 (Figure 4 of Appendix A shows well locations).

The samples taken at the EOD Range were analyzed for TAL metals and explosives, as well as
hardness. The samples taken at the Zulu Ranges were analyzed for TCL organics, TAL metals,
explosives, and TPHC, as well as hardness. Samples taken at the Hotel Range were analyzed for
TAL metals, TCL pesticides, explosives, TPHC, and water quality parameters.

EOD Range (AOC 25) — Unfiltered samples from the EOD Range showed levels of iron,
aluminum, and other metals above the concentrations found in local background samples.
Background samples are those collected in a similar medium (i.e., water, soil, sediment) that are
not believed to be contaminated. Samples that were filtered to eliminate suspended solids (i.e.,
soil and sediments to which metals may adhere) and measure only the metal dissolved in the
water, showed concentrations several orders of magnitude lower than in the unfiltered samples
(Tables 2 and 3 of Appendix E). Manganese and calcium exceeded background concentrations in
filtered samples. None of the metals in filtered samples, however, exceeded health-based
screening values described in the RI report. Four explosives or explosive-related organic
compounds (cyclonite (RDX), cyclotetramethylene tetranitramine (HMX), pentaerythritol
tetranitrate (PETN), and trinitrotoluene (TNT)) were also detected in the samples. Only RDX
exceeded the screening value. Organic compound results are shown on Figure 5 of Appendix A.

Zulu Ranges (AOC 26) — Metals concentrations in the Zulu Ranges groundwater samples
(unfiltered) were higher than concentrations found in local background samples. As with the
samples collected in the EOD, filtered samples showed lower concentrations than the unfiltered
samples in the Zulu Ranges (Tables 4 and 5 of Appendix E). The maximum concentration of
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manganese in filtered samples (62 micrograms per liter, (ug/L)) exceeded the screening value2(50
ug/L). Several explosives or explosive-related organic compounds (RDX, HMX, and TNT) were
also detected in these samples. RDX at 390 ng/L exceeded its health-based screening value3(2
ug/L). The monitoring wells showing the most significant concentrations of explosives-related
substances are located where grenade-throwing and demolition are practiced. The groundwater
from the Zulu Ranges discharges to surface water located within the South Post. Organic
compound results are shown on Figure 6 of Appendix A.

Hotel Range (AOC 27) — Metals concentrations in the EOD Range groundwater samples
(unfiltered) also exceeded concentrations found in local background samples. Filtered samples
showed lower concentrations than the unfiltered samples (Tables 6 and 7 of Appendix E). The
maximum concentration of manganese in filtered samples (74.1 ug/L) exceeded the screening
value of 50 ug/L. In addition, aluminum at concentrations up to 72.3 ug/L exceeded the
screening value4(50 ug/L) in some filtered samples. All wells in this area indicated some level of
explosives contamination. RDX (up to 17.9 ug/L) and 1,3-dinitrobenzene (up to 1.82 ug/L)
exceeded their screening valuess(2 ug/L and 1 ug/L, respectively). Organic compound results are
shown on Figure 7 of Appendix A.

Summaries of groundwater sample results for the EOD, Zulu, and Hotel Ranges are presented in
Tables 2 through 7 in Appendix E. Complete analytical results are presented in the RI Report.

B. Surface Water

The SPIA is drained primarily by two streams, Slate Rock Brook north and west of the SPIA
monitored-area and an unnamed stream in the southeast portion of the site.

EOD Range (AOC 25) — No surface water is known to exist within or adjacent to the EOD.
During the RI, one surface water sample was collected from the emergence of Slate Rock Brook
near the EOD Range, although the RI report notes that the sample is not representative of surface
water originating at the EOD Range. This sample was analyzed for TAL metals, TCL organics,
explosives, and water quality parameters. Several metals in the sample exceeded USEPA's
Ambient Water Quality Criteria (AWQC) for the Protection of Aquatic Organisms (Freshwater
Chronic)6. Sample analysis results are presented in Table 8 of Appendix E.

2 Massachusetts Secondary Maximum Contaminant Levels (MCL).
3 USEPA Office of Water Lifetime Health Advisory level.
4 Massachusetts Secondary MCL.
s USEPA Office of Water Lifetime Health Advisory level.
6 The analytical data and other information presented in the RI report indicate that the

surface water samples were not filtered. The concentrations of metals detected may reflect the
presence of solids in the samples. Metals that adhere to the suspended solids may pose less risk to
aquatic organisms potentially of concern because the metals may not be "bioavailable."
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Zulu Ranges (AOC 26) — Thirteen surface water samples were collected for the RI from
wetlands and drainage areas potentially affected by activities at the Zulu Ranges. Figure 8 of
Appendix A shows surface water sampling locations in the Zulu Ranges. These 13 samples were
analyzed for TCL organics, TAL metals, explosives, TPHC, and water quality parameters.
Sample analysis results are presented in Table 9 of Appendix E.

Analysis of the Zulu Range samples collected during the RI showed two metals exceeding
USEPA AWQC: arsenic detected at a concentration of 7.18 ug/L (AWQC of 0.018 ug/L) and
lead at a maximum concentration of 106 ug/L (AWQC of 3.2 ug/L). Earlier samples collected as
part of a previous investigation, the Site Inspection (SI), showed higher concentrations than those
found in the RI samples. The differences between the two investigations may reflect different
sampling methods, field conditions, or laboratory procedures. Explosives (including RDX and
HMX), as well as several organic compounds, were detected in samples from the Zulu Ranges.
One of the thirteen samples contained a detectable concentration of DDD (0.086 ug/L) that
exceeded the AWQC (0.00083 ug/L).

Hotel Range (AOC 27) — Nine surface water samples were collected for the RI within
Cranberry Pond, adjacent to the Hotel Range. (Three samples had been collected earlier during
the SI.) The six RI samples were analyzed for TCL, VOCs, pesticides, and polycyclic aromatic
hydrocarbons (PAHs); TAL metals; explosives; TPHC; and water quality parameters. Figure 4 of
Appendix A shows surface water sampling locations in the Hotel Range. Sample analysis results
are presented in Table 10 of Appendix E

Several metals were detected in the surface water samples collected in the Hotel Range. One
metal, lead, was detected at a concentration of 18.2 ug/L, which exceeded the AWQC (3.2 ug/L).
Trace levels of explosives or explosive-related compounds were detected in these samples.

Complete analytical results are presented in the RI report.

C. Sediments

Samples of sediments were taken in conjunction with the surface water samples discussed above.
The samples taken at the EOD Range, Zulu Ranges, and Hotel Range were analyzed for TAL
metals, TCL organics, explosives, TPHC, TOC, and grain size.

EOD Range (AOC 25) — Several metals in the EOD Range sample exceeded the concentrations
detected in a local background sediment sample. Sample analysis results are presented in Table
11 of Appendix E.

Zulu Ranges (AOC 26) — Most metals in the Zulu Range samples were detected above
background concentrations in at least one sample. Explosives, pesticides, VOCs, and TPHC were
also detected. Sample analysis results are presented in Table 12 of Appendix E. No screening
values were established in the RI for organic compounds in sediments.
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Hotel Range (AOC 27) — Most samples collected in Cranberry Pond contained some metal
concentrations in excess of those naturally occurring in the sediment. However, the data indicate
that only one sample is unequivocally contaminated with metals. The explosive 4-amino-2,6-
dinitro toluene was detected in one third of the samples. VOCs, pesticides, TPHC, and two
PAHs: benzo(b)fluoranthene and pyrene were also detected. Sample analysis results are
presented in Table 13 of Appendix E. Complete analytical results are presented in the RI report.

D. Soils

The predominant soil in the South Post, including the areas of investigation, is the Hinkley-
Merrimac-Windsor (HMW) association. This soil consists of loams or sandy loams, loamy fine
sands, and other sands over sand or sand and gravel. In the active ranges, including the EOD,
Zulu, and Hotel Ranges, the natural soils are disturbed. A soil mapping of the SPIA monitored-
area found that, almost without exception, the soils are sandy and well drained. The exceptions
are in wetland areas outside the three ranges.

EOD Range (AOC 25) — Surface and subsurface soil samples collected during the RI at the
EOD Range in November 1993 were analyzed for TAL metals, explosives, and TPHC. Figure 8
of Appendix A shows soil sampling locations in the EOD Range. Several metals were detected at
levels above background in at least one sample. Copper and zinc exceeded the background
concentration in three surface samples. Two explosives were also detected in EOD Range surface
soil samples: nitrocellulose (detected in two samples) and nitroglycerine (detected in one sample).
Low levels of TPHC were detected (maximum concentration of 45.2 ug/g). None of the
substances detected exceeded the health-based soil screening criteria established for the RI7.
Sample analysis results are presented in Table 14 of Appendix E.

Zulu Ranges (AOC 26) — Surface and subsurface soil samples were taken at the Zulu Ranges as
part of the SI and RI. Figure 9 of Appendix A shows soil sampling locations in the Zulu Ranges.
These samples were analyzed for TCL organics, TAL metals, explosives, and TPHC. Although
several metals exceeded background concentrations in at least one surface and subsurface sample,
none of the metals detected exceeded the health-based screening values. PAHs were detected in
up to three surface and subsurface samples. One of the PAHs, benzo(b)fluoranthene (0.81 ng/g),
exceeded the screening concentration*(0.7 ng/g). RDX and TPHC were also detected. The
maximum concentration of RDX in subsurface soil (38 ug/g) exceeded the health-based screening
Ievel9(26 ug/g). Sample analysis results are presented in Table 15 and 16 of Appendix E.

Hotel Range (AOC 27) — Subsurface soil samples were collected from boreholes at the Hotel
Range and analyzed for TPHC, TAL metals, explosives, and TCL organics. Figure 10 of

7 Either the Massachusetts Contingency Plan Human Health Level for Soil, the USEPA
Region III Risk-Based Concentration, or, for lead, the level set in the USEPA Interim Guidance
on Soil Lead Cleanup Level.

* Massachusetts Contingency Plan Human Health Level for Soil.
9 USEPA Region III Risk-Based Concentration.
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Appendix A shows borehole locations. None of the metals exceeded the screening values. Low
levels of TPHC (maximum concentration of 75.6 ng/g), below the screening level of 5,000 ng/g,
were detected in some samples. VOCs and pesticides were also detected at concentrations just
above the detection limit. These levels were well below screening values. Sample analysis results
are presented in Table 17 of Appendix E.

Complete analytical results are presented in the RI report.

VI. SUMMARY OF SITE RISKS

A risk assessment was performed to estimate the probability and magnitude of potential human
health and environmental effects associated with exposure to contaminated media at the site. The
following sections discuss the general approach and assumptions, the results of the human health
risk evaluation, and the ecological risk evaluation.

A. Baseline Risk Assessment Approach and Assumptions

The human health risk assessment followed a four-step process: (1) contaminant identification,
which identified those hazardous substances that, given the specifics of the site, were of
significant concern; (2) exposure assessment, which identified actual or potential exposure
pathways, characterized the potentially exposed populations, and determined the extent of
possible exposure; (3) toxicity assessment, which considered the types and magnitude of adverse
health effects associated with exposure to hazardous substances; and (4) risk characterization,
which integrated the three earlier steps to summarize the potential and actual risks posed by
hazardous substances at the site, including carcinogenic and noncarcinogenic risks. A summary
discussion of the human health risk assessment approach is presented in Section 5 of the RI
report, Volume I, while more detailed discussions are presented in Section 8 of Volumes II, III,
and IV of the RI report for the EOD, Zulu, and Hotel Ranges, respectively.

All organic chemicals that were positively detected (detected concentrations not discounted for
reasons explained in the RI report) were selected as contaminants of potential concern (COPCs)
for the human health risk assessment. Some, notably pesticides which were widely applied in the
past at Fort Devens, are probably not directly related to range activities. Also, organic
compounds that could not be quantitatively eliminated during the Quality Control (QC) review as
being not site-related, but were considered to be questionable, were still considered as part of the
risk assessment. Tables 18, 19, and 20 of Appendix E present the COPCs for each sampled media
at the EOD, Zulu, and Hotel Ranges, respectively. A summary of the health effects of each of the
COPC can be found in Section 5, Volume 1 of the RI report.

Potential human health effects associated with exposure to the contaminants of concern were
estimated quantitatively or qualitatively by developing several hypothetical exposure pathways.
These hypothetical pathways were developed to reflect the potential for exposure to hazardous
substances based on the present uses, potential future uses, and location of the site. The
following is a brief summary of the exposure pathways evaluated for the human health risk and
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ecological risk evaluations. A more thorough description can be found in Section 8 and 9 of
Volumes II, HI, and IV of the RI report for the EOD, Zulu, and Hotel Ranges, respectively.

1. Exposure Pathways for the Human Health Risk Evaluation

EOD Range (AOC 25)

• Direct contact (dermal contact and incidental ingestion) with contaminated surface
soils

• Inhalation of airborne soil particles

Zulu Ranges (AOC 26)

• Direct contact (dermal contact and incidental ingestion) with contaminated surface
soils

• Inhalation of airborne soil particles

• Direct contact with sediment and surface water in the adjacent wetlands

Hotel Range (AOC 27)

• Direct contact (dermal contact and incidental ingestion) with contaminated surface
soils

• Inhalation of airborne soil particles

• Direct contact with contaminated sediment and surface water at Cranberry Pond

Groundwater in the vicinity of these ranges is not currently used as a water supply source, nor is it
expected to be used for that purpose in the future; therefore, direct contact with groundwater is
not a complete exposure pathway and was not addressed further in the risk assessment. Any
future use of the SPIA monitored-area groundwater will require a human health risk assessment.

2. Exposure Pathways for the Ecological Risk Evaluation

EOD Range (AOC 25) — COPCs at the EOD Range include mercury, zinc, and nitroglycerin.
The only medium of exposure is soil. The species selected as potentially exposed were
herbaceous vegetation, white-footed mouse, killdeer, and red fox. The following pathways were
identified as sources of potential exposure:

• Root uptake from contaminated soil
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• Contact and absorption, incidental ingestion, and feeding on contaminated food
and soil

• Bioaccumulation from vegetation or animal prey

Zulu Ranges (AOC 26) — COPCs identified at the Zulu Ranges include metals, explosives, and
organics. Media of exposure include soils, sediments, and surface water. Selected terrestrial
species were herbaceous vegetation, white-footed mouse, grasshopper sparrow, killdeer, and red
fox. Selected aquatic and semiaquatic species were aquatic invertebrates, Standing's turtle, and
mink.

Terrestrial and aquatic pathways include the following:

• Root uptake from contaminated soil

• Contact and absorption, incidental ingestion, and feeding on contaminated food
and soil

• Incidental ingestion and drinking of contaminated surface water

• Bioaccumulation from vegetation or animal prey

Hotel Range (AOC 27) — Antimony, copper, lead, mercury, nickel, and 4-amino-2,6-dinitro
toluene were selected as ecological COPCs in Cranberry Pond sediments, which are potentially
affected by activities at Hotel Range. Lead was selected as a COPC in surface water of Cranberry
Pond. Selected species were aquatic invertebrates, raccoons, and mallard.

The following migration pathways were identified:

• Uptake from contaminated sediment

• Contact and absorption, incidental ingestion, and feeding on contaminated food
and sediments

• Contact and absorption, incidental ingestion, and drinking of contaminated surface
water

• Bioaccumulation from vegetation or animal prey

B. Baseline Risk Assessment Results

Excess lifetime cancer risks were determined for each exposure pathway by multiplying the
exposure level with the chemical-specific cancer factor. Section 8 of Volumes II, III, and IV of
the RI report present detailed descriptions of the exposure assumptions. USEPA has developed
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cancer potency factors from epidemiological or animal studies to reflect a conservative "upper ^^
bound" of the risk posed by potentially carcinogenic compounds. That is, the true risk is unlikely
to be greater than the risk predicted. The resulting risk estimates are expressed in scientific
notation as a probability (e.g., 1 x 10"6 for 1/1,000,000) and indicate (using this example), that an
average individual is not likely to have greater than a one in a million chance of developing cancer
over 70 years as a result of site-related exposure to the compound at the stated concentration.
Current USEPA practice considers carcinogenic risks to be additive when assessing exposure to a
mixture of hazardous substances.

The hazard quotient was also calculated for each pathway as a measure of the potential for
noncarcinogenic health effects. A hazard quotient is calculated by dividing the exposure level by
the reference dose (RfD) or other suitable benchmark for noncarcinogenic health effects for an
individual compound. USEPA has developed RfDs to protect sensitive individuals over the
course of a lifetime. They reflect a daily exposure level that is likely to be without an appreciable
risk of an adverse health effect. RfDs are derived from epidemiological or animal studies and
incorporate uncertainty factors to help ensure that adverse health effects will not occur. The
hazard quotient is often expressed as a single value (e.g., 0.3) indicating the ratio of the stated
exposure as defined to the RfD value (in this example, the exposure as characterized is
approximately one third of an acceptable exposure level for the given compound). The hazard
quotient is only considered additive for compounds that have the same or similar toxic endpoint
and the sum is referred to as the hazard index (HI). For example: the hazard quotient for a
compound known to produce liver damage would not be added to a second compound whose
toxic endpoint is kidney damage.

Under the current USEPA Superfund policy, acceptable exposures to carcinogens are those that
represent an excess upper bound lifetime cancer risk of between 10"4 to 10"6. For noncarcinogenic
effects, acceptable exposures levels are those with a HI of 1.0 or less. Using the exposure
assumptions described in the RI report and chemical concentration data obtained during the RI,
the Baseline Risk Assessment evaluated both potential carcinogenic and noncarcinogenic risks to
potentially exposed persons.

The human health risk assessment of the RI report identified the following potential human health
risks:

SPIA Monitored-Area Groundwater - Actual use of Well D-l groundwater by an individual
occurs less than 14 days per year, far less frequently than the 350 days per year that is assumed
for residential exposure. Actual exposure duration, which probably does not exceed 10 years,
also is significantly less than the residential assumption of 30 years (which includes childhood).
Given their limited exposures, the potential risks to the troops who currently use Well D-l are
estimated to be at least two orders of magnitude less than those estimated for residential tap
water, lowering the excess lifetime cancer risks to current groundwater users from arsenic and
chloroform below the lower extreme of the 10"4 to 10"6 range considered acceptable by USEPA.
Therefore, groundwater at the South Post of Fort Devens does not pose any unacceptable risks to
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human health. Table 21 of Appendix E shows the calculated risks for using Well D-l
groundwater.

EOD Range (AOC 25) — The estimated potential cancer risks under the case of "reasonable
maximum exposure" (RME) to contaminants at the EOD Range ranged from 1.2 x 10"9for a site
worker's exposure to soil, to 1.7 x 10~" for an adult trespasser's exposure to soil. These are all
well below USEPA's benchmark 10"4 to 10"6 range. Table 22 of Appendix E presents a summary
of the excess cancer risks associated with the EOD Range. The RME and the average exposure
cases evaluated in the human health risk assessment were based on the maximum and average
chemical concentrations in the exposure media, in accordance with USEPA-New England
guidance. The cancer risks associated with average exposures were less than 33 percent of the
RME risks.

The His for potential RME scenarios involving noncarcinogenic COPCs from the EOD Range
ranged from 9.0 x 10"4 for site worker exposures to soil to 1.1 x 10"3 for the adolescent trespasser.
All were well below USEPA's benchmark value of 1.0. Table 23 of Appendix E presents a
summary of the estimated hazard indices for noncarcinogenic effects associated with the EOD
Range.

Zulu Ranges (AOC 26) — The estimated potential cancer risks for RME's to contaminants at
the Zulu Ranges ranged from 7.6 x 10'9 for an adolescent site trespasser's exposure to sediment to
8.9 x 10"8 for an adult's consumption offish. These numbers are all below the 10"4 to 10"6 range.
Table 24 of Appendix E presents a summary of the excess cancer risks associated with the Zulu
Ranges. The RME case assumes that all of a receptor's exposure is to 33 maximum contaminant
concentrations observed at site. For all of the pathways evaluated, the cancer risks associated
with average exposures were approximately 25 percent as great as the RME risks.

Both the soil and sediment exposure pathways could reasonably apply to the same trespassers. In
addition, the same individuals could fish from Slate Rock Pond. Therefore, the estimated risks
from soil contact, sediment contact, and fish consumption were summed to estimate the total
receptor risk. Combining the RME risk estimates from the three pathways results in total
estimated cancer risks of 1.7 x 10'7 for adults and 4.1 x 10~8 for adolescents, still below the 10"6

level.

The His for potential RME scenarios involving noncarcinogenic COPCs from the Zulu Ranges
ranged from 1.0 x 10"3 for adult trespasser exposure to soil to 3.3 x 10'3 for site worker soil
exposures. All were well below USEPA's benchmark value of 1.0. The total His of trespassers
from soil contact, sediment contact, and fish consumption pathways were also well below 1.0.
Table 25 of Appendix E presents a summary of the estimated hazard indices for noncarcinogenic
effects associated with the Zulu Ranges.

Hotel Range (AOC 27) — Estimated potential cancer risks for RMEs to contaminants at the
Hotel Range ranged from 4.1 x 10"9 for an adolescent site trespasser's exposure to soil to 1.7 x
10"8 for an adult trespasser's exposure to sediment. These numbers are all below the 10"4 to 10"6
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range. Table 26 of Appendix E presents a summary of the excess cancer risks associated with the
Hotel Range. The RME case assumes that all of a receptor's exposure is to the maximum
contaminant concentrations observed at the site. For soil exposure pathways, the cancer risks
associated with average exposures were up to a 33 percent less than the RME risks. Cancer risks
associated with average exposures to sediments were less than the RME risks by an order of
magnitude.

Both the soil and sediment exposure pathways could reasonably apply to the same site trespassers.
Therefore, the estimated risks from soil and sediment contact were summed to estimate the total
receptor risk. Combining the RME risk estimates from these two pathways results in total
estimated cancer risks of 1.4 x 10"7 for adults and 3.2 x 10"8 for adolescents, still well below the
10-6 level.

The His for potential RMEs to carcinogenic COPCs for the Hotel Range ranged from 7.7x10"*
for the adult trespasser exposures to soil to 1.9 x 10'2 for site worker soil exposures. All were
well below USEPA's benchmark value of 1.0. The total His of trespassers from soil and sediment
contact pathways together were also well below 1.0. Table 27 of Appendix E presents a summary
of the estimated His for noncarcinogenic effects associated with the Hotel Range.

C. Ecological Risk Assessment

An ecological risk assessment was performed for the SPIA monitored-area. The following
sections present a summary of the results of the ecological risk evaluations.

SPIA Monitored-Area Groundwater — Groundwater from within the SPIA monitored-area is
discharging to on-site surface waters prior to leaving the South Post. No ecological risk to
surrounding habitats are associated with groundwater in the SPIA monitored-area. Ecological
impacts from the surface water/sediment for each individual range are described within this ROD
in the following sections.

EOD Range (AOC 25) — Concentrations of mercury, zinc, and nitroglycerin in soils exceed
USEPA guidelines for plants or small mammals, but only for the worst case scenario. Ecological
risks identified on the EOD Range were deemed acceptable due to the continued use of the
Impact Area for military training activities. Table 28 of Appendix E presents, for the average
exposure case, a summary of the hazard quotients for endpoint species at the EOD Range. Table
29 of Appendix E presents a summary of hazard quotients for the RME case.

Zulu Ranges (AOC 26) — Levels of lead, zinc, and cyclonite in soils exceed USEPA risk
guidelines for plants, small mammals, and songbirds. Several metals were detected in the
sediments of the nearby wetlands at levels above local background concentrations. Despite some
exceedances, these metals were not considered to be of concern because exceedances of
background or criteria were few and the magnitude of exceedance was not great. Ecological risks
identified on the Zulu Range were deemed acceptable due to the continued use of the Impact Area
for military training activities. Tables 30 and 31 of Appendix E present, for the average exposure
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case, a summary of the hazard quotients for aquatic and terrestrial endpoint species at the Zulu
Ranges, respectively. Tables 32 and 33 present, for the RME case, a summary of hazard
quotients for aquatic and terrestrial endpoint.

Lead and other chemicals found in the surface water do not pose significant risks to wildlife or to
aquatic life. Levels of lead exceed water quality criteria, but water samples were not toxic when
tested in the laboratory with aquatic invertebrates and fish.

Hotel Range (AOC 27) — Metals, explosives, and other organic chemicals found in soils at the
Hotel Range do not pose unacceptable risks to plants or wildlife. Levels of lead exceed water
quality criteria; however comparable water samples from the Zulu Range, which also contains
elevated levels of lead, were not toxic when tested in the laboratory with aquatic invertebrates and
fish. Several metals were detected in the sediments of Cranberry Pond at levels above local
background concentrations. Despite some exceedances, these metals were not considered to be
of concern because exceedances of background or criteria were few and the magnitude of
exceedance was not great. In addition, the highest detected concentrations of these metals were
within or only slightly exceeded the range of regional background levels reported for remote New
England and for unimpacted lakes and ponds in Massachusetts. Ecological risks identified on the
Hotel Range were deemed acceptable due to the continued use of the Impact Area for military
training activities. Table 34 of Appendix E presents, for the average exposure case, a summary of
the hazard quotients for aquatic endpoint species at the Hotel Range. Table 35 presents a
summary of the hazard quotients for the RME case.

The assessment concluded that explosives and other chemicals in the soil do not pose
unacceptable risks to plants or wildlife. In addition, lead, zinc, and other chemicals in the surface
water pose no unacceptable ecological risk.

VH. ARMY RATIONAL FOR PROPOSING "NO ACTION"

The 1991 Defense BRAC Report to the President indicates that the Army will retain the South
Post and continue operating its training ranges. Therefore, the South Post will not be cleaned up
for unrestricted use. The Army Range Control will continue to restrict public access, and
unauthorized personnel will be prohibited. Currently, the South Post is enclosed by a fence and
access can only be gained through gates that are controlled by the Army Range Control.

Risk assessment results show that human health risks identified are within USEPA risk guidelines.
Risk to on-site ecosystems were deemed acceptable.

Vm. DESCRIPTION OF THE NO ACTION ALTERNATIVE

"No action" is the selected remedy for the SPIA monitored-area groundwater and AOC 41
groundwater. Under this alternative, no formal remedial action is taken and the site is considered
to be left "as is," with no additional institutional controls, containment, removal, treatment, or
other mitigating measures. "No action" is also the selected remedy for the surface water,
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sediment, and soil at the EOD, Zulu, and Hotel Ranges. The Army has submitted a Closure
Report under the RCRA Subpart X; formal approval of the closure of EOD Range will occur
prior to ROD signature.

As part of this remedy, Fort Devens will ensure the following:

• Ground water monitoring for potential contaminant migration out of the SPIA
monitored-area will continue:

Wells will be used to monitor the groundwater from the EOD Range, Zulu
Ranges, Hotel Range, and AOC 41.

Wells will be used to monitor the north, northeast, southeast, and east sides
of the SPIA monitored-area.

• The monitoring wells will be sampled for explosives, TCL, and TAL metals.

• A Groundwater Monitoring Plan for the South Post will be developed that will
include detailed groundwater monitoring at discharge points. The plan may
include installing sentinel wells to monitor potential off-site groundwater flow.
Details of the plan will be developed jointly by the Army, USEPA-New England,
and MADEP within 6 months of ROD signature. The Army will rerun the
groundwater model to incorporate data from new sentinel well(s) and ascertain any
potential impacts to MCI Shirley.

• Well D-l will be sampled and analyzed for explosives and Massachusetts and
Federal drinking water requirements (MMCLs/MCLs).

• The Army will not develop new drinking water sources within the SPIA
monitored-area.

• An Integrated Natural Resources Management Plan will be developed and
implemented to monitor the impacts to ecosystems in the SPIA monitored-area.
The details of this plan will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Service, and MADEP within 6 months of the ROD
signature.

Monitoring reports will include a description of site activities and a summary of analytical results.
The Army will review and submit these monitoring reports to MADEP and USEPA annually. If
there is an indication of contamination emanating from the SPIA monitored-area, the Army will
evaluate the need for additional assessment.

This site, as required by CERCLA, will be subject to 5 year reviews. During a 5 year review, an
assessment is made as to whether the implemented no action alternative remains protective of
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human health and the environment and whether the implementation of alternative remedial actions
are needed to ensure adequate protection. If on-site hazardous substances, pollutants, or
contaminants that may present an imminent and substantial endangerment to public health and
welfare migrate off site, the Army will take the necessary and appropriate actions to protect
human health and the environment as required under CERCLA. More frequent reviews will be
conducted if site conditions change. Should the Army close or transfer or change the use of this
property, an Environmental Baseline Survey (EBS) will be conducted, and the "no action"
decision of this ROD will be re-examined in light of the changed use and risk factors resulting
from this closure/transfer. The EBS will be provided to the USEPA-New England and MADEP
for comment.

The implementation of the "no action" alternative will cost approximately $500,000.

IX. DOCUMENTATION OF SIGNIFICANT CHANGES

The Army presented a Proposed Plan identifying "no action" as the preferred alternative for the
site. The plan was presented at a public meeting held on February 21, 1996. Comments obtained
from the public were incorporated into the development of this Final ROD for the SPIA
monitored-area groundwater and AOCs 25, 26, and 27. Concurrent to the development of this
ROD, the Army was finalizing the RI for AOC 41. AOC 41 is approximately 6-acres in size and
is located between Harvard Road, New Cranberry Road, and an eastern portion of the SPIA
monitored-area (Figure 11 of Appendix A shows the location of a AOC 41).

The results of the AOC 41 RI indicate that the most appropriate remedial action for the
groundwater at AOC 41 would be "no action." This is the same action to be taken for the SPIA
monitored-area groundwater. The RI also shows that AOC 41 is adjacent to the SPIA
monitored-area, and AOC 41 is small in area (6 acres). Adding AOC 41 to this ROD would only
increase the total land area covered in this ROD by 0.6 percent. Therefore, the USEPA-New
England recommended including AOC 41 in this ROD. The landfill portion of AOC 41 will be
addressed under a separate action.

The overall result of including AOC 41 groundwater with the SPIA monitored-area groundwater
is that a slightly larger land area is addressed, and the Army can more rapidly proceed in the
development and implementation of the long-term monitoring programs for the site. A
Groundwater Monitoring Plan for the South Post will be developed that will include monitoring
the groundwater under AOC 41. The plan may include installing sentinel wells to monitor
potential off-site groundwater flow. Details of the plan will be developed jointly by the Army,
USEPA-New England, and MADEP within 6 months of ROD signature.

A. Site History

AOC 41 is approximately 6 acres in size and is located between Harvard Road, New Cranberry
Pond, and an eastern portion of the impact area in the South Post (Figure 11 of Appendix A).
The landfill material occupies an area approximately 75 feet by 75 feet in the central portion of the
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site. It appears to have been associated with an old brick-making kiln that was operated in this
area in the 1800s. The AOC is overgrown with trees and swampy vegetation, and no records are
available detailing when the site was used or what type of material was disposed of in this area. It
is believed that this AOC was used until the 1950s for disposal of nonexplosive military and
household debris. Miscellaneous debris is scattered over a small hill located approximately 75 feet
north of New Cranberry Pond. The hill slopes down to a low area at the base of the hill. The
ground surface elevation rises to the south, then slopes again down to New Cranberry Pond. The
water level in New Cranberry Pond is controlled by a culvert located on the eastern shore of the
pond that impedes the water flow, which in turn increases the water level in the pond. Installation
personnel attempt to keep the culvert clear in an effort to maintain a constant water level in the
pond.

The results of the SI and Supplemental SI (SSI) indicated that some residual surface soil
contamination was present on the waste material. However, the main human health risk was
associated with the concentration of chlorinated solvents found in the groundwater. SA 41 was
recommended for an RI/FS after the SSI and the site designation was changed from SA 41 to
AOC 41. The RI for AOC 41 concentrated on defining the distribution of chlorinated solvents in
groundwater. The findings of the RI indicate that (1) the waste material is not the source of the
groundwater contamination, (2) the source of the groundwater contamination appears to be
within the area investigated, (3) groundwater contaminant distribution is well defined, and (4)
contamination does not appear to be impacting the surface water or sediment quality in New
Cranberry Pond.

B. Summary of Site Characteristics

The following subsections address the nature and distribution of analytes detected in soil and
groundwater during the 1992 SI, 1993 SSI, and 1994 RI. In addition to the off-site analytical
laboratory analysis, field analytical data is presented and discussed. Table 36 presents a list of the
analytical tests performed on each sample in each media during the SI, SSI, and RI. Figure 12
and 13 of Appendix A show the soil and groundwater sampling locations for field and off-site
laboratory analysis.

1. Soils

The soil type encountered in one boring advanced at AOC 41 included clayer silt from 4 to 36 feet
below ground surface. This material was mapped as Ayer Stage lake deposits.

Field Analytical Results — Samples for field analysis collected as pan of the RI include: 22 soil
gas samples from 13 locations; 30 soil samples from the 13 soil gas survey points; 12 soil samples
from 5 test pits; and 14 soil samples from the installation of one monitoring well.

Field analytical results indicate that 2 of the 13 soil gas samples contained detectable levels of
trichloroethylene (TCE) (3.6 parts per billion (ppb) and 3.9 ppb). TCE and trans-
dichloroethylene (DCE) were detected in soil samples collected from the soil gas sampling points
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between 30 and 37 feet below ground surface. Values of TCE ranged from less than the
analytical detection limit (1.0 ppb) to 180 ppb while trans-DCE concentrations ranged from below
detection limit to 9.1 ppb. The vertical distribution of observed TCE contamination coincides
with the depth of the water table at this area. None of the soil samples collected from the test pits
indicated the presence of any target analyte. Of the 14 soil samples collected during the
installation of the monitoring well, only those collected at 30 to 32, 35 to 37, and 40 to 42 feet
below ground surface contained TCE (4.55 ppb, 5.33 ppb, and 8.58 ppb respectively). This data
also suggests a correlation between the vertical distribution of contamination and the depth to
groundwater at this site.

The field analytical results for the soil gas samples, the soil samples collected at soil gas survey
points, the soil samples from the test pits, and the soil samples from the installation of one
monitoring well are presented in Tables 37, 38, 39, and 40 of Appendix E, respectively.

Off-Site Laboratory Results — Soil samples were collected for off-site laboratory analysis from
test pits and monitoring well boring locations completed during the SI, SSI, and RI. VOCs,
pesticides/PCBs, and explosives were not detected in any of the soil samples collected during the
SI and SSI. Sodium was the only inorganic attribute detected above Fort Devens background in
all soil samples. Other analytes detected above background include calcium, copper, and nickel.
The results of these analysis are presented in Table 41 of Appendix E.

Twelve of the 21 soil samples collected during the RI were analyzed for VOC, semivolatile
organic compounds (SVOC), inorganics, toxicity characteristic leaching procedure (TCLP),
TPHC, and TOC. The remaining 9 samples were analyzed for all of the previously listed
parameters except TCLP.

Off-site analytical results indicate that only 1 of the 17 samples collected from potential
groundwater contamination test pits contained VOCs (1,1,2,2-trichloroethane (TCA) and
toluene). A review of laboratory quality control indicates that the Freon and toluene detected in
samples beneath the waste material and the remaining detected VOC can be attributed to
laboratory contamination. SVOCs (acenaphthylene, benzo[b]fluoranthane, benzo[k]fluoranthane,
chrysene, fluoranthane, phenanthrene, and pyrene) were detected at low concentrations in 3 of
these 17 soil samples.

Cobalt, copper, nickel, and sodium exceeded Fort Devens background in 4 samples while sodium
exceeded background in all 12 samples analyzed using TCLP; but each sample passed the TCLP.

The off-site analytical results for the soils analysis are presented in Table 41 of Appendix E.

2. Groundwater

Groundwater samples were collected in six separate rounds at this site (Rounds 1 through 6).
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Field Analytical Results — Groundwater samples were collected for field analysis only during
the 1994 RI field program. Field analysis of groundwater samples consisted of collection and
analysis of groundwater samples from screened auger borings and all pre-1994 monitoring wells.
Each of the groundwater samples was analyzed with field gas chromatography (GC) for vinyl
chloride; t-l,2-DCE; c-l,2-DCE; benzene; TCE; toluene; TCA; ethylbenzene; m/p xylene; o-
xylene; 1,1,2,2-TCA; and 1,2-DCE.

Based on field analytical data, the site-related VOC (TCE, 1,1,2,2-TCA, and c-1,2-DCE) plume
appears to be vertically confined to the soils at the water table, and centered along a line trending
northeast to southwest. Figures 14 and 15 of Appendix A show the interpretive field analytical
concentration contours for TCE and 1,1,2,2-TCA in groundwater, respectively.

The results of the 1994 RI sampling analysis are presented in Table 42 of Appendix E.

Off-Site Laboratory Results — Two rounds of off-site laboratory analytical samples were
collected during each of the field investigations conducted at AOC 41.

Off-site analytical results for groundwater samples collected during rounds 1 and 2 (September
1992 and January 1993, respectively) indicate that several VOC (TCE, tetrachloroethylene (PCE),
and 1,1,2,2-TCA) were present in the groundwater. One explosive-related compound (2,4,6-
trinitrotoluene) was detected in round 1 but not round 2, while one pesticide (eldrin) was detected
in round 2 but not round 1. No other VOC, SVOCs, pesticides/PCBs, or TPHC were detected in
either round. The results of the rounds 1 and 2 sampling analysis are presented in Table 43 of
Appendix E.

Five additional monitoring wells were installed between round 2 and 3. Off-site analytical results
for groundwater samples collected during rounds 3 and 4 (October 1993 and January 1994,
respectively) indicate that VOC (TCE, 1,1,2,2,-TCA, 1,2-DCE) were detected in the previously
existing well and 2 of the new monitoring wells. Nitroglycerine was detected in 1 well during
round 4. SVOCs detected during both rounds were identified as laboratory contaminants.
Several inorganic analytes (antimony, arsenic, and manganese) were detected at concentrations
slightly above Fort Devens background in unfiltered samples. The results of the rounds 3 and 4
sampling analysis are presented in Table 43 of Appendix E.

Eleven additional wells were installed as part of the RI field investigation. Two rounds (5 and 6)
of groundwater samples were collected during the RI field investigation. Round 5 was completed
in December 1994 and round 6 was completed in March 1995. Off-site analytical results for
groundwater samples indicate that several VOC (TCE, PCE, 1,1,2,2-TCA, cis- and trans-1,2-
DCE, toluene, carbon tetrachloride, and carbon disulfide) were detected in one or more wells
during either or both rounds. The only SVOC detected appears to be attributable to laboratory
contamination.

Each of the PAL inorganic analytes, except for mercury, was detected above its Fort Devens
background concentrations in the unfiltered groundwater samples. However, results for filtered
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inorganic samples indicated that only antimony, arsenic, potassium, copper, manganese,
magnesium, sodium, and zinc were detected above Fort Devens background.

The results of all sampling analysis are presented Table 43 of Appendix E.

C. Summary of Groundwater Impacts

The groundwater results of Rounds Five and Six at AOC 41 indicate the presence of several
VOCs (TCE; PCE; 1,1,2,2-TCA; cis- and trans-l,2-DCE; toluene; carbon tetrachloride; and
carbon disulfide) and several inorganic analytes above their Fort Devens background
concentrations in unfiltered samples. The distribution and relative concentration of the VOC
contaminants is consistent in both field and off-site laboratory results. This observation is the
most significant feature of the contamination assessment at this site. The groundwater is
contaminated with VOCs, but the distribution of that contaminant plume appears to be well
defined. The source of this VOC contamination, particularly the chlorinated solvents, has not been
precisely located; however, it does appear to be within the area investigated during the RI. It is
important to note that the VOC contamination appears to have almost no movement based upon
the consistent contaminant values and the lack of contamination in down gradient monitoring
wells (i.e., 41M-94-09A, 41M-94-09B, 41M-94-11X, and 41M-94-12X).

The hydrogeologic data collected at the site indicates that groundwater flow is slow, generally
less than 1 foot per year, and therefore contaminant migration would be within a similar order of
magnitude.

D. Summary of Risks

The focus of the baseline human health risk assessment for AOC 41 is the groundwater operable
unit at AOC 41. Other media including soil, sediment, and surface water were sampled in earlier
investigations, but were not included in the baseline risk assessment. Based on the findings
presented RI report and previous investigations (see Appendix C — Administrative Record), it
appears that the groundwater contamination source is within AOC 41, but is not the waste
material.

Groundwater associated with AOC 41 is not currently used for drinking water or for any other
purpose. Except for the Fort Devens South Post Water Point (Well D-l), groundwater on the
South Post (where AOC 41 is located) does not represent a current or potential future source of
drinking water.

Groundwater supplies at Fort Devens have consistently met Massachusetts water quality
standards. Except for sodium, the physical and chemical qualities of on-site potable water have
complied with State standards. The installation has been complying with the State regulation for
reporting sodium concentrations in excess of 20 milligrams per liter (mg/L). The sodium
notification requirement is designed to alert persons on a sodium-restricted diet of high sodium
levels in their drinking water.
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The noncarcinogenic risks (as hazard indices) and carcinogenic risks associated with the analytes
detected in Well D-l were calculated and are reported in Table 21 of Appendix E. The exposure
frequency was assumed to be 14 days per year. Cancer risks were calculated for two possible
exposure durations: 10 years, which is probably greater than any individual exposure, and 2
years, which is more typical.

A USEPA Office of Solid Waste and Emergency Response (OSWER) directive, The Role of
Baseline Risk Assessment in Superfund Remedy Selection Decisions, indicates that action is
generally warranted at a site when carcinogenic risks are greater than IxlO"4 or noncarcinogenic
His exceed 1 (based on RME assumptions). USEPA Superfund guidelines also state that when
the total incremental carcinogenic risk for an individual resulting from exposure at a hazardous
waste site is within the range of IxlO"4 to IxlO"6, a decision about whether to take action or not is
a site-specific decision. This range of IxlO"4 to IxlO"6 is often referred to as the Superfund target
risk range.

All of the His are well below the USEPA threshold of 1, indicating that there are no unacceptable
noncarcinogenic health risks. The carcinogenic risks are all below IxlO"4. For one exposure
scenario, assuming a 10-year exposure duration, the cancer risk slightly exceeds IxlO"6, at
l.SxlO"6. This cancer risk is, however, at the low end of the Superfund target risk range.

The RI concludes that there are no unacceptable risks to human health from the groundwater at
the South Post Well D-l and that no further action would be required under CERCLA.

An evaluation of health risks associated with exposure to soil at AOC 41 is not included in the
baseline risk assessment. Surface soil at AOC 41 will be addressed separately under the Fort
Devens landfill consolidation study. Subsurface soil will not be addressed in the baseline risk
assessment due to the lack of an exact location of a contaminant source area.

Data collected from surface water and sediment at New Cranberry Pond during previous
investigations demonstrates that surface water from New Cranberry Pond recharges groundwater
below AOC 41. Therefore, it appears that site-related contaminants from AOC 41 are not
impacting ecological receptors in New Cranberry Pond.

E. The Army's Rational for Proposing the Preferred Alternative

The 1991 Defense BRAC Report to the President indicated that the Army will retain the South
Post and continue operating its training and detonation ranges. Therefore, the contaminants
detected in the South Post groundwater will not be cleaned up for unrestricted use.

Groundwater from AOC 41 is flowing to the north-northeast and would eventually discharge to
the Nashua River. No ecological risk to surrounding habitats in New Cranberry Pond have been
identified.
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No potential threats to human health and the environment are associated with the groundwater at
Well D-l (which is the only present and planned future exposure point closest to AOC 41);
therefore, the "no action" alternative is proposed. The same pathways will also exist under future
site conditions since the land use is expected to remain unchanged. The Army will maintain the
South Post, AOC 41 and associated ranges, continue training, maintain security, and develop
long-term Integrated Natural Resources Management and Groundwater Monitoring Plans. These
plans will incorporate the SPIA monitored-area groundwater, AOC 41 groundwater, and AOCs
25, 26, and 27 and will be developed within 6 months of ROD signature.

The Groundwater Monitoring Plan will include the installation of sentinel wells to monitor the
groundwater. Details of the monitoring plan will be developed jointly by the Army, USEPA-New
England, and MADEP.

Monitoring reports will include a description of site activities and a summary of analytical results.
Reports will be submitted to MADEP and USEPA. Under CERCLA, any action that results in
contaminants remaining on-site must be reviewed at least every 5 years. During 5-year reviews,
an assessment is made of whether the no action alternative remains protective of human health
and the environment and whether the implementation of additional remedial actions are
appropriate.

Based on current information and analysis of the SI, SSI, and RI reports, the Army believes that
the preferred alternative of "no action" for control of groundwater contamination at AOC 41 is
consistent with the requirements of the Superfund law and its amendments, specifically
Section 121 of CERCLA, and to the extent practicable, the NCP. No action is necessary to
ensure protection of human health and the environment.

X. STATE ROLE

The Commonwealth of Massachusetts has reviewed the various alternatives and concurred with
the selected remedy for the SPIA monitored-area groundwater and EOD Range, Zulu Ranges,
and Hotel Range. The State has also reviewed the RI and Risk Evaluation to determine if the
selected remedy is in compliance with applicable or relevant and appropriate State environmental
laws and regulations. A copy of the declaration of concurrence is attached as Appendix B.
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Figure 4 Location of Monitoring Wells and Surface Water/Sediment Samples at AOC 27
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COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION
CENTRAL REGIONAL OFFICE

WILLIAM F. WELD TRUDY COXE
Governor Secretary

ARGEO PAUL CELLUCCI DAVID B. STRUHS
Lt. Governor Commissioner

July 2, 1996

Ms. Linda Murphy, Director
Office of Site Remediation and Restoration
U.S. Environmental Protection Agency
Region I-JFK Federal Building
Boston, MA 02203

RE: Record of Decision; South Post Impact Area and Area of
Contamination 41 Groundwater and Areas of Contamination 25,
26, and 27, Fort Devens, Massachusetts

Dear Ms . Murphy ,

The Massachusetts Department of Environmental Protection
(MADEP) has reviewed the above -referenced Record of Decision
(SPIA ROD) as recommended by the United States Army and the U.S.
Environmental Protection Agency, Region I (EPA) for the
remediation of the Fort Devens South Post Impact Area (SPIA) of
the former Fort Devens. The MADEP has worked closely with the
Army and EPA in the development of the preferred alternative and
herein concurs with the Army's choice of remedy while expressing
the concerns summarized below.

The SPIA ROD covers a total of 964 acres and includes Area
of Contamination (AOC) 41 groundwater as well as AOCs 25, 26, 27.
The chosen remedy now incorporates MADEP recommended elements and
includes development and implementation of: a Long Term
Groundwater Monitoring Plan and Ecological Management Plan;
refinement of the existing groundwater model; annual sampling and
analysis of well D-l; a prohibition on future development of
drinking water sources in the SPIA monitored area; five year site
review provisions; and final RCRA closure of AOC 25.

75 Grove Street • Worcester, Massachusetts 01605 • Telephone (508) 792-7650
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MADEP's concurrence with this remedy is premised on the
assumption contained in the remedy that contaminants will be
contained by natural barriers within the SPIA. The SPIA ROD
anticipates development of a Long Term Groundwater Monitoring
Plan designed to demonstrate contaminant containment and which
will enhance the Groundwater Model upon which the remedy relies.
Because of MADEP's concern for the potential of continued
contaminant migration, the Army has agreed that the Plan will
require the installation and monitoring of additional sentinel
wells or "early warning" wells to monitor off-site groundwater
flow. In addition, due to the presence of contaminants from
prior Army training activities and the future Army use of the
SPIA, MADEP considers the development of an ecological management
plan and an environmentally sound plan for the control releases
from OB/OD to be of considerable importance and key to MADEP's
concurrence in this ROD.

Exposure point concentration of explosive contaminants in
AOC 26 groundwater and non-compliance with the total petroleum
hydrocarbon MCP Method 1, GW-1 standard as promulgated in 310 CMR
40.0974(2) in four SPIA groundwater monitoring wells continues to
be a cause for concern. Therefore, MADEP intends to be vigilant
in reviewing the future effectiveness of the remedy. Should
future subsurface contaminant migration be observed during the
remedial review process, MADEP will take necessary action to
ensure that the cleanup standard set forth in CERCLA §
121(d)(2)(A) is met..

The MADEP would like to thank the US Army, particularly Jim
Chambers, Fort Devens BRAC Environmental Coordinator, Mark
Applebee and Darrel Deleppo of the US Army Corps of Engineers,
and Charles George, US Army Environmental Center for their
efforts to ensure that the people and the environment of the
Commonwealth of Massachusetts are protected in the selection of
the remedy for these complex sites.
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We look forward to continuing to work with EPA and the Array
in the implementation of the remedial alternative at the SPIA and
further clean-up activities on the other Devens sites. If you
have any questions, please feel free to contact John Regan at
(508) 767-2840 or Lynne Welsh at (508) 792-7653, ext. 3851.

E. Gcrn. Suchman
Regional Director
DEP-CERO

cc: Fort Devens Mailing List (cover letter only)
Informational Repositories
Jim Chambers, Fort Devens EEC
Jim Byrne, EPA
Charles George, AEC
Mark Applebee, ACOE
Ron Ostrowski, Mass Land Bank
Jay Naparstek, MADEP
Rebecca Cutting, MADEP
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EXECUTIVE SUMMARY

Fort Devens is located in Middlesex and Worcester counties and is within
the towns of Ayer, Harvard, Lancaster, and Shirley, Massachusetts.
Seventy-three study areas (SAs) and areas of contamination (AOCs) at Fort
Devens have been investigated for potential environmental restoration.

This Record of Decision (ROD) addresses AOCs 25 (the Explosive Ordnance
Disposal (EOD) Range), 26 the Zulu Ranges), and 27 (the Hotel Range), and
groundwater within the South Post Impact Area (SPIA) north and west of the
New Cranberry Pond groundwater divide. This area is approximately 964 acres
and is referred to in the ROD as the "SPIA monitored-area" (See Figure 1) .
AOC 41 (Unauthorized Landfill) groundwater was added to the ROD subsequent
to the February 21, 1996 public meeting. Additional time for public review
and comment was provided. The logic for including the AOC 41 groundwater in
this ROD is based on the results of the Final Remedial Investigation (RI)
completed for AOC 41 (February 1996) . The RI indicates that proposed
actions are the same for the SPIA and AOC 41 groundwater, AOC 41 adjacent
to the SPIA, and AOC 41 is small in area (6 acres) . Adding AOC 41 to this
ROD would only increase the total land area covered in this ROD by a small
increment. Therefore, the U.S. Environmental Protection Agency-(USEPA) New
England recommended including AOC 41 groundwater into this ROD.

This ROD presents the selected remedial action for the site, chosen in
accordance with Comprehensive Environmental Response Compensation and

H,yjLiability Act (CERCLA) , as amended by Superfund Amendments and
Reauthorization Act (SARA), and, to the extent practicable, the National
Contingency Plan (NCP) . This decision is based on the Administrative
Record for the site. The Administrative Record is a collection of all the
documents used by the Army in determining the most appropriate action to
take at the SPIA. The Administrative Record is available for public review
at the Fort Devens Base Realignment and Closure (BRAC) Environmental Office
and the Ayer Town Hall, Ayer, Massachusetts.

The entire SPIA, including the 964 acre SPIA monitored-area, is
approximately 1,500 acres and is located within the 4,800-acre South Post
section of Fort Devens. The SPIA is, and will be for the foreseeable
future, an active weapons and ordnance discharge area used by the Army, the
Massachusetts National Guard, and nearby law enforcement agencies for
training purposes.

Metals, organic compounds, petroleum hydrocarbons, and explosive chemicals
were detected in soil, sediments, groundwater, and surface water during the
Remedial Investigation (RI) of SPIA groundwater and the EOD, Zulu, and
Hotel Ranges. Using data from the RI, the Army prepared a Baseline Risk
Assessment to determine potential risks to human health and the environment
under reasonable exposure assumptions.



No unacceptable risks to human health and the environment were found to be
associated with the SPIA groundwater, even though levels exceeded Army and
USEPA action levels. No hazardous substances were detected in the one *****
public drinking water well on the South Post, Well D-l. Well D-l, which is
located near the northeast edge of the SPIA, is used on a limited basis by
military personnel during training activities. Also, no unacceptable
ecological risk to surrounding habitats were found to be associated with
the SPIA groundwater due to the absence of a pathway for any known
ecological receptor to access the groundwater.

Risk assessment results for the EOD, Zulu, and Hotel Ranges show that human
health risks were identified to be within USEPA risk guidelines for
assessed pathways. Risk to on-site ecosystems, in some instances, were
found to be outside of USEPA risk guidance, however, ecological risks
identified on the EOD, Zulu, and Hotel Ranges were deemed by USEPA-New
England to be acceptable due to their low level.

"No action" is the selected remedy for the SPIA groundwater. Under this
alternative, no formal remedial action is taken and the site is considered
to be left "as is," with no additional institutional controls, containment,
removal, treatment, or other mitigating measures. This remedy includes the
development and implementation of an Ecological Management Plan and a
Groundwater Monitoring Plan. The Groundwater Monitoring Plan will include
the installation of sentinel wells to monitor the groundwater. Details of
the monitoring plan will be developed jointly by the Army, USEPA-New
England, and Massachusetts Department of Environmental Protection (MADEP)
within 6 months of ROD signature.

As part of this remedy, the Army will ensure the following:

• Groundwater monitoring will continue for potential contaminant
migration out of the SPIA. Monitoring wells will be sampled for
explosives, Target Compound List (TCL), and the Target Analyte
List (TAL) metals annually. The Army will rerun the groundwater
model to incorporate data from new sentinel well(s) and ascertain
any potential impacts to MCI Shirley.

• A Groundwater Monitoring Plan for the South Post will be
developed, that will include detailed groundwater monitoring at
discharge points. The plan will include specific information on
additional sentinel wells to monitor potential off-site
groundwater flow. The groundwater monitoring plan will be
completed within 6 months of ROD signature.

• Well D-l will be sampled annually and analyzed for explosives
and Massachusetts and Federal drinking water requirements
(MMCLs/MCLs). No new drinking water sources will be developed
within the SPIA.

• An Ecological Management Plan will be developed and implemented
to monitor any impacts to ecosystems in the SPIA.



Monitoring reports will include a description of site activities and a
summary of analytical results. Reports will be submitted to MADEP and
USEPA annually.

"No action" is also the selected remedy for the surface water, sediment,
and soils at the EOD, Zulu, and Hotel Ranges. The Army has submitted a
Closure Report under the Resource Conservation and Recovery Act (RCRA)
Subpart X; formal approval of the closure of EOD Range will occur prior to
ROD signature.

Once the final ROD is approved, the Fort Devens environmental staff will
ensure the development and implementation of a long-term Ecological
Management Plan. The details of this plan will be developed jointly by the
Army, USEPA-New England, U.S. Fish and Wildlife Service, and MADEP within 6
months of the ROD signature.

This site, as required by CERCLA, will be subject to 5 year reviews.
During a 5 year review, an assessment is made as to whether the implemented
remedy is protective of human health and the environment and whether the
implementation of alternative remedial actions are needed to ensure
adequate protection. Should on-site hazardous substances migrate off-site,
the Army will take the necessary and appropriate actions to protect human
health and the environment as required under CERCLA. More frequent reviews
may be conducted if site conditions change. Should the Army close and/or
transfer this property, an Environmental Baseline Survey (BBS) will be
conducted. The BBS will be provided to the USEPA-New England and MADEP for
comment.
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MEMORANDUM

TRUDY COXE
Secretary

DAVID B. STRUHS
Commissioner

TO: Gail Suchman, Regional Director, CERO

FROM: Lynne Welsh, Section Chief, CERO Federal Facilities

DATE: July 2, 1996

SUBJECT: South Post Impact Area and Area of Contamination 41 Groundwater
and Areas of Contamination 25, 26 and 27, Fort Devens,
Massachusetts; Evaluation of Remedial Action Record of Decision
under M.G.L. c. 21E and the Massachusetts Contingency Plan (MCP)

I . INTRODUCTION

Record of Decision (ROD) addresses AOCs 25 (Explosive Ordnance Disposal
(EOD) Range) , 26 (Zulu Ranges) , and 27 (Hotel Range and AOC 41
(unauthorized dumping area) groundwater and groundwater within the South
Post Impact Area (SPIA) . The site locations are depicted in Figure 1 and
are described below.

SPIA The approximately 1500 acre SPIA is located within the 4800 acre South
Post section of Fort Devens (Figure 1) . The SPIA is generally bounded by
Old Turnpike Road, Firebreak Road, the southern portion of Harvard Road,
Trainfire Road and Dixie Road. The SPIA includes AOCs 25, 26, 27 and 41 as
well as several study areas, and a number of ranges along Dixie Road and
Trainfire Road that are not designated as AOCs. The SPIA area covered in
the ROD encompasses the 964 acres north and west of New Cranberry Pond -
unnamed stream wetland groundwater divide. This area is referred to as the
SPIA monitored-area. The AOCs and the SPIA are detailed in Figure 1.

EOD Range (AOC 25) is located east of Firebreak Road, approximately two
miles south of the main entrance to the South Post. The site is rectangular
and measures approximately 600 feet by 1,500 feet.

Zulu Ranges (AOC 26) are located 2,000 feet north of the EOD range,
approximately 1.6 miles southwest of the main entrance to the South Post.
The Zulu Ranges cover approximately 16 acres and consist of two adjacent
land tracts (Zulu 1 and Zulu 2) .
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Hotel Range (AOC 27) is adjacent to Cranberry Pond and is located
approximately one mile south of the main entrance to the South Post. The "*"
Hotel Range covers approximately 23 acres and is currently used exclusively
for firing small caliber weapons. The area of concern where open
burning/open detonation of explosive materials is located exclusively south
of Old Turnpike Road.

Unauthorized Landfill (AOC 41) is located immediately north of New
Cranberry Pond, approximately two miles south east of the main entrance to
South Post.

The ROD presents the selected remedial action for the site, chosen in
accordance with CERCLA as amended by the Superfund Amendments and
Reauthorization Act (SARA).

EPA has scheduled the signing of the ROD documenting the selection of the
proposed remedial action for the South Post Impact Area (SPIA) and Area of
Contamination (AOC) 41 groundwater and AOCs 25, 26 and 27 for the end of
June 1996, The ROD will detail the Army's decision to implement a no-action
ROD that addresses the principal known threats at the site through the
design and implementation of a long term Groundwater Monitoring Plan and a
long term Ecological Management Plan.

This memorandum briefly describes the site, the reasons for implementation
of a no-action ROD and a discussion of its effectiveness at controlling
site risks. The alternative is then evaluated with respect to the statutor-
requirements of M.G.L c. 2IE and the regulatory requirements of the MCP.
The purpose of this memorandum is to outline the Massachusetts Department
of Environmental Protection's (MADEP) reasoning leading to concurrence with
the ROD.

The proposed plan was initially released by the Army for thirty day public
comment on February 1, 1996. This plan described a no-action remedy for the
SPIA and AOCs 25, 26 and 27. These sites are collectively known as
Functional Area (FA) I. Concurrent with the release of the proposed plan,
the Army published a Preliminary Draft Record of Decision for the South
Post Impact Area Groundwater and Areas of Contamination 25, 26 and 27.
Subsequent to the publication of this plan, a decision was made by the Base
Cleanup Team (BCT) to incorporate AOC 41 groundwater into the plan due to
its South Post location and similarities to the FA I sites. The inclusion
of AOC 41 precipitated the publication of a Draft Final Record of Decision
for the South Post Impact Area and Area of Contamination 41 Groundwater and
Areas of Contamination 25, 26 and 27. No proposed plan was published to
reflect this draft ROD. Instead, the final draft served as the vehicle for
a second public comment period which was conducted during the period of May
17 through June 4, 1996.



II. PREFERRED REMEDIAL ACTION ALTERNATIVE
r

The remedial alternative preferred by the Army and described in the ROD
addresses the principal known threats to the AOCs and the SPIA through the
implementation of a no-action ROD. The Army's preferred remedy is presented
in Section VIII and IX of the Final Record of Decision for the South Post
Impact Area and Area of Contamination 41 Groundwater and Areas of
Contamination 25, 26 and 27. No CERCLA Feasibility Study was conducted for
the SPIA sites. However, it was concluded from the results of the Remedial
Investigations (RI) and the human health and ecological risk assessments
that no further action was necessary for the sites. Based on these
conclusions and given that the Army will continue to be active within the
SPIA, no further action or remediation was recommended for the subject
sites and no remedial action objectives were set.

"No Action" is the selected remedy for the SPIA and AOC 41 groundwater as
well as soils and sediments at AOCs 25, 26, 26. Under this alternative, no
formal remedial action is taken and the site is left "as is" with no
additional institutional controls, containment, removal, treatment, or
other mitigating measures. However, the remedy does require the design and
implementation of a Long Term Groundwater Monitoring Plan and Ecological
Management Plan. The ROD does not preclude further remediation of soils,
sediments and solid waste at AOC 41. The Army has submitted a Closure
Report under the RCRA Subpart X. Formal approval of the closure of AOC 25,
the EOD range, will occur prior to ROD signature.

groundwater modeling plan will include sentinel wells to monitor the
groundwater. The MADEP, USEPA and the U.S. Army will jointly develop
details of the monitoring plan within six months of ROD signature. As part
of this remedy, Fort Devens will ensure the following:

• Groundwater monitoring for potential contaminant migration from
the SPIA will be implemented. Monitoring wells will be installed
to monitor groundwater from AOCs 25, 26, 27 and 41. The
installation of wells at these locations provides the capacity to
monitor groundwater flow emanating from the SPIA.

• The monitoring wells will be sampled for explosives, target
compound list (TCL) and the target analyte list (TAL) metals
annually in the fall.

• A Groundwater Monitoring Plan for the South Post will be
developed that will include detailed groundwater monitoring at
discharge points. The plan will include specific information on
additional sentinel wells to monitor off site groundwater flow.
The plan will be developed and implemented within six months of
ROD signature. Monitoring reports will include a description of
site activities and a summary of analytical results. Further
assessment and/or remedial action will be implemented if the long
term monitoring plan indicates an increase or transport of
contaminants .



• The South Post groundwater model will be refined with the
inclusion of the new wells. The model will be expanded to reflect
any potential impacts on MCI Shirley.

• Well D-l, the South Post drinking water well, will be sampled
annually and analyzed for explosives and Massachusetts and
Federal drinking water requirements (MMCLs & MCLs). No new
drinking water supplies will be developed within the SPIA.

• An Ecological Management Plan will be developed and implemented
within six months of ROD signature.

The remedy selected for the SPIA and AOC 41 Groundwater and AOCs 25, 26,
and 27 are protective of human health and the environment. Risks to human
health were found to be within USEPA guidelines. Risks to ecological
receptors were found to be minimal. Toxicity tests AOC 26 indicate that
metals, explosives, and other organic compounds found on the sites do not
pose unacceptable risks to plants or wildlife.

The Army will maintain control of the South Post for future military
training activities. Public access to the site will continue to be
restricted, and admittance by unauthorized personnel will be prohibited.
Currently the South Post is enclosed by a fence and legal access can only
be gained through gates that are controlled by the Army Range Control
Office. However, if the Army were to surrender control of the South Post
and release the land for other purposes, additional assessments would be
required by the Army. Should the Army close or transfer the property, an
Environmental Baseline Survey (BBS) will be conducted. The BBS will be
provided to both the USEPA and MADEP for comment.

The SPIA and AOCs will be subject to five year CERCLA reviews. During the
reviews, an assessment will be made as to whether the implemented action
remains protective of human health and the environment and whether
additional remedial actions are necessary.

III. SITE HISTORY AND DESCRIPTION

A. SITE HISTORY

Fort Devens was established as Camp Devens in 1917. It was used as a
temporary training camp for soldiers from the New England area. The camp
became a permanent installation in 1931 and was renamed Fort Devens.
Throughout its history, Fort Devens has served as a training and induction
center for military personnel and as a unit mobilization and demobilization
unit. The installation was used in this capacity, to varying degrees,
during World Wars I and II, the Korean War, the Vietnam Era, and operations
Desert Shield and Desert Storm. The primary mission of Fort Devens is to
command, train, and provide logistical support for nondivisional troop
units and to support and execute Base Realignment and Closure (BRAC)
activities. The installation also supports the Army Readiness Region and
the National Guard units in the New England area.



The South Post consists mainly of undeveloped land. In the past, some
logging and limited farming have taken place. The ranges on the South Post
e currently used for mortar, light anti-tank, small arms and grenade

detonation. No artillery or heavy weapons are fired at Fort Devens . Managed
forest accounts for much of the remainder of the area.

At least some portion of the SPIA has been used for military training since
the inception of Fort Devens as Camp Devens in 1917. At various times,
demolition training and OB/OD have been conducted at the EOD, Zulu, and
Hotel Ranges. A discussion of land-use activities at these ranges follows.

EOD Range (AOC 25) - From 1979 to 1992, approximately 1,200 pounds per year
of explosives and ammunition were disposed of in the disposal area by
OB/OD. The Army has submitted a Closure Report under the Resource
Conservation and Recovery Act (RCRA) Subpart X; formal approval of the
closure of EOD Range will occur prior to ROD signature. Currently, the
range operates under a RCRA emergency permit and is used once or twice a
year. A 1-acre disposal area is located along the southeastern boundary of
the range .

Zulu Ranges (AOC 26) - Prior to 1979, the range was used for OB/OD of waste
explosives and associated waste items. Zulu 1 is primarily used for
demolition training. The demolition training area is located in the center
of Zulu 1. Zulu 2 is used primarily as a practice range for hand grenade
training . The grenade training area is located on the eastern end of Zulu
2 and consists of two concrete bunkers, which are used for cover and
protection, and two sand pits, which are used for receiving grenades.

Range (AOC 27) - Before 1979, the Hotel Range was used for OB/OD of
small arms, smoke grenades, and pyrotechnics. After 1979, the Hotel Range
was modified and extended to the north side of the Old Turnpike Road and
used for M-16s and small caliber weapons. Prior to 1989, the range was
used as an M-70 range, but after 1989 the range was modified to an M60-SAW
range .
Unauthorized Landfill (AGO 41) - AOC 41 is approximately 6 acres in size
and is located between Harvard Road, New Cranberry Pond, and an eastern
portion of the impact area in the South Post (Figure 11 of Appendix A) .
The landfill material occupies and area approximately 75 feet by 75 feet in
the central portion of the site. It appears to have been associated with
an old brick-making kiln that was operated in this area in the 1800s. The
AOC is overgrown with trees and swampy vegetation and no records are
available detailing when the site was used or what type of material was
disposed of in this area. It is believed that this AOC was used until the
1950s for disposal of nonexplosive military and household debris.
Miscellaneous debris is scattered over a small hill located approximately
75 feet north of New Cranberry Pond. The hill slopes down to a low area at
the base of the hill. The ground surface elevation rises to the south,
then slopes again down to New Cranberry Pond.



In conjunction with the Army's Installation Restoration Program (IRP), Fort
Devens and the U.S. Army Environmental Center (USAEC, formerly the U.S.
Army Toxic and Hazardous Materials Agency) initiated a Master Environmental
Plan (MEP) in 1988. The MEP assesses the environmental status of Study
Areas (SA), specifies necessary investigations, and provides
recommendations for response actions with the objective of identifying
priorities for environmental restoration at Fort Devens. The MEP
recommended that a record search be conducted to better define past and
current activities. It also recommended that the extent of contamination
be determined by collecting soil samples and analyzing the samples for the
United States Environmental Protection Agency (USEPA) hazardous substance
list compounds and total petroleum hydrocarbons (TPHC). The MEP also
suggested installing monitoring wells if hazardous substances were detected
in deeper soils.

On December 21, 1989, Fort Devens was placed on the NPL. Fort Devens was
listed as an NPL site because hazardous substances were detected at two
sites other than the EOD, Zulu, and Hotel Ranges (volatile organic compound
(VOC) contamination in the groundwater at the Shepley's Hill Landfill and
metal contamination in the groundwater at the Cold Spring Brook Landfill).
A Federal Facilities Interagency Agreement (IAG) was developed and signed
by the Army and USEPA-New England (Region I) on May 13, 1991 and finalized
on November 15, 1991. The IAG provides the framework for implementing the
CERCLA/SARA process at Fort Devens.

Under Public Law 101-510, the Defense Base Realignment and Closure Act of
1990, Fort Devens was selected for cessation of operations and closure.
However, the SPIA will be retained by the Army for continued use as a .
training range. An important aspect of BRAC actions is to determine
environmental restoration requirements before property transfer can be
considered. As a result, an Enhanced Preliminary Assessment (PA) was
performed at Fort Devens to address areas not normally included in the
CERCLA process, but that required review prior to base closure. Although
the Enhanced PA covers MEP activities, its main focus is to determine if
additional areas require detailed records review and site investigation.
The Enhanced PA also provides information and procedures to investigate
installation-wide areas requiring environmental evaluation. A final
version of the Enhanced PA report was completed in April 1992.

RIs were prepared for the SPIA Groundwater and EOD, Zulu, and Hotel Ranges.
These were submitted to the USEPA-New England and the Massachusetts
Department of Environmental Protection (MADEP) in August 1994. An RI was
completed for AOC 41 in February 1996. A Proposed Plan and summary Fact
Sheet have been prepared for the SPIA and AOC 41 Groundwater and EOD, Zulu,
and Hotel Ranges. These documents have been placed in the Administrative
Record and are available for public review at the Fort Devens BRAC
Environmental Office and the Ayer Town Hall, Ayer, Massachusetts.



B. NATURE AND EXTENT OF CONTAMINATION

were conduction for the EOD, Zulu, Hotel Ranges and AOC 41 to
characterize the nature and extent of site-related contamination. Samples
from groundwater, surface water, sediments, and soil were taken. Chemical
analyses were performed on the samples taken from the various media, and
the results were compared with screening values previously developed. The
results of the chemical analyses were reviewed to determine whether
hazardous substances detected were related to site activities or were
naturally occurring.

1. GROUNDWATER

Groundwater at Fort Devens occurs largely in the permeable glacial-deltaic
outwash deposits of sand, gravel, and boulders. Groundwater is found under
the South Post at depths of 0 to 60 feet. The flow of groundwater on the
South Post is determined by the bedrock and till topography. A number of
springs can be found around the circumference of SPIA.

Groundwater in the vicinity of the ranges discharges to surface water
before it leaves the South Post. More than 50 percent of the SPIA overlies
a medium yield aquifer that is a potential source of drinking water. MADEP
concurrence with this ROD constitutes MADEP's agreement that the site is
adequately regulated under the provisions of 310 CMR 40,000, the
Massachusetts Contingency Plan. Measurements of hydraulic head in the
groundwater and in streams and ponds within the South Post show that the
streams around the SPIA are gaining streams (i.e., groundwater discharges

the streams). Groundwater flow direction is complex in certain areas
of the SPIA. At the EOD Range, overall groundwater discharge is to the east
from the north end of the disposal area. At the Zulu Ranges, groundwater
moves north toward a wetland and Slate Rock Brook. At the Hotel Range,
groundwater flow is east to Cranberry Pond and north. AOC 41 groundwater
generally flows east towards the Nashua River, however, there is some local
flow, south, to New Cranberry Pond. Groundwater models developed in
conjunction with the RI report indicate that there are several groundwater
divides in the area and that most groundwater discharges to surface water
before leaving the SPIA. Inconsistencies in the groundwater models are
expected to be resolved during future modeling efforts which will
incorporate data from the proposed new sentinel wells.

Fort Devens withdraws groundwater from wells on the Main Post and the North
Post. The Fort maintains a transient noncommunity supply well, Well D-l,
on the South Post along Dixie Road at Echo Range (E) near the north end of
Alpha Range (A) (Figure 1 of Appendix A) . This well is not used to serve
the general public, but is used to supply troops who train on the South
Post. These troops spend no more than 2 weeks per year at the site. Fort
Devens Range Control Staff do not use this well and there are no plans to
provide connections to the Range Control Offices.



Groundwater quality samples collected from Well D-l show that no chemicals
or metals were detected at concentrations above USEPA guidelines.
Specifically, five samples have been collected from Well D-l (May 1991, s

June 1991, two samples in April 1992, and March 1993) and were analyzed for
USEPA1s Target Analyte List (TAL) metals, USEPA1s Target Compound List
(TCL), total organic carbon (TOO, and water quality parameters. A summary
of results is presented in Table 1 in Appendix E of the ROD. Only one
chemical, bis(2-ethylhexyl) phthalate, exceeded a screening value (USEPA's
Maximum Contaminant Level (MCL)). As two of the samples show no detectable
concentration of bis(2-ethylhexyl) phthalate, the RI Report attributes the
finding of this chemical to sampling or laboratory error.

Groundwater samples were collected from the SPIA monitoring wells and the
data is presented in Table 8-2 of the final RI.

Groundwater quality samples for the EOD and Zulu Ranges were taken in
November 1992, March 1993, and June 1993 (Figures 2 and 3 of Appendix E
show well locations). Samples were collected from eight monitoring wells
at the EOD Range and seven wells at the Zulu Ranges. At the Hotel Range,
groundwater samples from four wells were taken in September 1992 and
January 1993, and an additional six wells were samples as part of the RI in
August and November 1993.

The samples taken at the EOD Range were analyzed for TAL metals and
explosives, as well as hardness. The samples taken at the Zulu Ranges were
analyzed for TCL organics, TAL metals, explosives, and TPHC, as well as
hardness. Samples taken at the Hotel Range were analyzed for TAL metals,
TCL pesticides, explosives, TPHC, and water quality parameters.

Two rounds of off-site laboratory analytical samples were collected during
each of the field investigations conducted at AOC 41. The focus was on the
1994 RI sampling results (Rounds Five and Six) because these rounds
included all new and existing monitoring wells. The results of the 1994 RI
sampling analysis are presented in Section 7.0 of the RI Report.

SPIA - Sampling events from the SPIA monitoring wells indicated the
presence of explosives (dinitrobenzene and cyclonite) in three wells.
Although their concentrations were low, no obvious source of the
contamination was found. Additionally, four wells were found to have low
concentrations (below MCP Method 3 UCL, but exceeding Method 1 standard for
GW-1) of total petroleum hydrocarbons and one unfiltered sample was found
to contain lead. The results of the SPIA monitoring are contained in Table
8-2, Volume I of the RI.

EOD Range (AOC 25) - Unfiltered samples from the EOD Range showed levels of
iron, aluminum, and other metals above the concentrations found in local
background samples. Background samples are those collected in a similar
medium (i.e., water, soil, sediment) that are not believed to be
contaminated. Samples that were filtered to eliminate suspended solids
(i.e., soil and sediments to which metals may adhere) and measure only the
metal dissolved in the water, showed concentrations several orders of



magnitude lower than in the unfiltered samples (Tables 2 and 3 of Appendix
E of the ROD). Manganese and calcium exceeded background concentrations in

^/filtered samples. None of the metals in filtered samples, however,
exceeded health-based screening values described in the RI report. Four
explosives or explosive-related organic compounds (Cyclonite (RDX),
cyclotetramethylene tetranitramine (HMX) , pentaerythritol tetranitrate
(PETN), and trinitrotoluene (TNT) were also detected in the samples. Only
RDX exceeded the screening value. Organic compound results are shown on
Figure 5 of Appendix A.

Zulu Ranges (AOC 26) - Metals concentrations in the Zulu Ranges groundwater
samples (unfiltered) were higher than concentrations found in local
background samples. As with the samples collected in the EOD, filtered
samples showed lower concentrations than the unfiltered samples in the Zulu
Ranges (Tables 4 and 5 of Appendix E). The maximum concentration of
manganese in filtered samples (62 micrograms per liter, (/zg/L) ) exceeded
the screening value (50 /xg/L} . Several explosives or explosive-related
organic compounds (RDX, HMX, and TNT) were also detected in these samples.
RDX at 390 M9/L exceeded its health-based screening value (2 ^ig/L) . The
monitoring wells showing the most significant concentrations of explosives-
related substances are located where grenade-throwing and demolition are
practiced. The groundwater from the Zulu Ranges discharges to surface
water located within the South Post. Organic compound results are shown on
Figure 6 of Appendix A.

Hotel Range (AOC 27) - Metals concentrations in the EOD Range groundwater
samples (unfiltered) also exceeded concentrations found in local background

%^samples• Filtered samples showed lower concentrations than the unfiltered
samples (Tables 6 and 7 of Appendix E). The maximum concentration of
manganese in filtered samples (74.1 jxg/L) exceeded the screening value of
50 ptg/L. In addition, aluminum at concentrations up to 72.3 /xg/L exceeded
the screening value (50 pg/L) in some filtered samples. All wells in this
area indicated some level of explosives contamination. RDX (up to 17.9
^g/L) and 1,3-dinitrobenzene (up to 1.82 /xg/L) exceeded their screening
values (2 /xg/L and 1 £ig/L, respectively) . Organic compound results are
shown on Figure 7 of Appendix A.

Unauthorized Landfill (AOC 41) - Groundwater at AOC 41 is contaminated with
several VOCs. However, three VOCs (1,1,2,2-TCA, PCE and TCE) have been
found to have the widest dispersion and concentrations. 1,1,2,2-TCA was
detected at a maximum concentration of 170 /ig/L, PCE was detected at a
maximum concentration of 10 /xg/L and TCE at a maximum concentration of 220
/xg/L. The groundwater results also indicated that several inorganics
(aluminum, arsenic, beryllium, chromium, cobalt, iron, lead, manganese, and
nickel) were present in unfiltered groundwater samples above the
established Fort Devens background and drinking water standards. However,
a comparison of these results to filtered groundwater samples and TSS
concentrations indicate that the unfiltered concentrations are a likely
result of suspended solids and not dissolved site-related contaminants.



No obvious source of VOC contamination was precisely located, however, it
was determined that the waste material located at AOC 41 was not the
source. ^

2. SURFACE WATERS

The SPIA is drained primarily by two streams, Slate Rock Brook north and
west of the SPIA and an unnamed stream in the southeast portion of the
site.

EOD Range (AOC 25) - No surface water is known to exist within or adjacent
to the EOD. During the RI, one surface water sample was collected from the
emergence of Slate Rock Brook near the EOD Range, although the RI report
notes that the sample is not representative of surface water originating at
the EOD Range. This sample was analyzed for TAL metals, TCL organics,
explosives, and water quality parameters. Several metals in the sample
exceeded USEPA's Ambient Water Quality Criteria (AWQC) for the Protection
of Aquatic Organisms (Freshwater Chronic). Sample analysis results are
presented in Table 8 of Appendix E.

Zulu Ranges (AOC 26) - Thirteen surface water samples were collected for
the RI from wetlands and drainage areas potentially affected by activities
at the Zulu Ranges. Figure 8 of Appendix A shows surface water sampling
locations in the Zulu Ranges. These 13 samples were analyzed for TCL
organics, TAL metals, explosives, TPHC, and water quality parameters.
Sample analysis results are presented in Table 9 of Appendix E.

Analysis of the Zulu Range samples collected during the RI showed two
metals exceeding USEPA AWQC: arsenic detected at a concentration of 7.18
/ig/L (AWQC of 0.018 /xg/L) and lead at a maximum concentration of 106 /xg/L
(AWQC of 3.2 jig/L) . Earlier samples collected as part of a previous
investigation, the Site Inspection (SI), showed higher concentrations than
those found in the RI samples. The differences between the two
investigations may reflect different sampling methods, field conditions, or
laboratory procedures. Explosives (including RDX and HMX), as well as
several organic compounds, were detected in samples from the Zulu Ranges.
One of the thirteen samples contained a detectable concentration of ODD
(0.086 jig/L) that exceeded the AWQC (0.00083 ng/I*) .

Hotel Range (AOC 27) - Nine surface water samples were collected for the RI
within Cranberry Pond, adjacent to the Hotel Range. (Three samples had
been collected earlier during the SI.) The six RI samples were analyzed
for TCL VOCs, pesticides, and polycyclic aromatic hydrocarbons (PAHs); TAL
metals; explosives; TPHC; and water quality parameters. Figure 4 of
Appendix A shows surface water sampling locations in the Hotel Range.
Sample analysis results are presented in Table 10 of Appendix E.
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Several metals were detected in the surface water samples collected in the
Range. One metal, lead, was detected at a concentration of 18.2
which exceeded the AWQC (3.2 jig/L) . Trace levels of explosives or

explosive-related compounds were detected in these samples.

Unauthorized Landfill (AOC 41) - The results of the soil sampling completed
during the three field investigations indicated that some contamination was
present on the surface soil of the waste material. The remediation of the
soil contamination will be completed under Massachusetts Solid Waste
Regulations.

3. SEDIMENTS

Samples of sediments were taken in conjunction with the surface water
samples discussed above. The samples taken at the EOD Range, Zulu Ranges,
and Hotel Range were analyzed for TAL metals, TCL organics, explosives,
TPHC, TOG, and grain size.

SPIA - Three sediment samples collected from the unnamed wetland southwest
of New Cranberry Pond exhibited exceedances of local background. However,
the metal concentrations in sediments appeared to be influenced by sorbed
solids on organic carbon. There is no evidence that the metals present in
the sediments are related to contamination, but may be due to the high
levels of total organic carbon present in the wetlands.

EOD Range (AOC 25) - Several metals in the EOD Range sample exceeded the
concentrations detected in a local background sediment sample. Sample
analysis results are presented in Table 11 of Appendix E.

Zulu Ranges (AOC 26) - Most metals in the Zulu Range samples were detected
above background concentrations in at least one sample. Explosives,
pesticides, VOCs, and TPHC were also detected. Sample analysis results are
presented in Table 12 of Appendix E. No screening values were established
in the RI for organic compounds in sediments.

Hotel Range (AOC 27) - Most samples collected in Cranberry Pond contained
some metal concentrations in excess of those naturally occurring in the
sediment. However, the data indicate that only one sample is unequivocally
contaminated with metals. The explosive 4-amino-2,6-dinitro toluene was
detected in one third of the samples. VOCs, pesticides, TPHC, and two
PAHs: benzo (b) fluoranthene and pyrene were also detected. Sample
analysis results are presented in Table 13 of Appendix E. Complete
analytical results are presented in the RI Report.

4. SOIL

The predominant soil in the South Post, including the areas of
investigation, is the Hinkley-Merrimac-Windsor (HMW) Association. This
soil consists of loams or sandy loams, loamy fine sands, and other sands
over sand or sand and gravel. In the active ranges, including the EOD,
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Zulu, and Hotel Ranges, the natural soils are disturbed. A soil mapping of
the SPIA found that, almost without exception, the soils are sandy and wel
drained. The exceptions are in wetland areas outside the three ranges. s™

EOD Range (AOC 25) - Surface and subsurface soil samples collected during
the RI at the EOD Range in November 1993 were analyzed for TAL metals,
explosives, and TPHC. Figure 8 of Appendix A shows soil sampling locations
in the EOD Range. Several metals were detected at levels above background
in at least one sample. Copper and zinc exceeded the background
concentration in three surface samples. Two explosives were also detected
in EOD Range surface soil samples: nitrocellulose (detected in two samples)
and nitroglycerine (detected in one sample). Low levels of TPHC were
detected (maximum concentration of 45.2 /zg/g) . None of the substances
detected exceeded the health-based soil screening criteria established for
the RI7. Sample analysis results are presented in Table 14 of Appendix E.

Zulu Ranges (AOC 26) - Surface and subsurface soil samples were taken at
the Zulu Ranges as part of the SI and RI. Figure 9 of Appendix A shows
soil sampling locations in the Zulu Ranges. These samples were analyzed
for TCL organics, TAL metals, explosives, and TPHC. Although several
metals exceeded background concentrations in at least one surface and
subsurface sample, none of the metals detected exceeded the health-based
screening values. PAHs were detected in up to three surface and subsurface
samples. One of the PAHs, benzo (b) fluoranthene (0.81 /*g/g) , exceeded the
screening concentration (0.7 /xg/g) . RDX and TPHC was also detected. The
maximum concentration of RDX in subsurface soil (38 /ig/g) exceeded the
health-based screening level (26 ng/g). Sample analysis results are
presented in Table 15 and 16 of Appendix E. >i

Hotel Range (AOC 27) - Subsurface soil samples were collected from
boreholes at the Hotel Range and analyzed for TPHC, TAL metals, explosives,
and TCL organics. Figure 10 of Appendix A shows borehole locations. None
of the metals exceeded the screening values. Low levels of TPHC (maximum .
concentration of 75.6 ng/g), below the screening level of 5,000 pg/g, were
detected in some samples. VOCs and pesticides were also detected at
concentrations just above the detection limit. These levels were well
below screening values.

Unauthorized Landfill (AOC 41) - A March 1995 soil gas survey conducted in
the shallow soils around monitoring wells 41M-93-03X and 41M-94-03B in an
attempt to find the source area for the chlorinated solvent contamination
detected in the groundwater. The soil gas survey indicated two detectible
concentrations of TCE around the two wells. Soil samples collected from the
same TerraProbe points used in the soil gas survey indicated TCE to be
present in soils adjacent to the two wells at the 30 to 37 foot level.

Soil samples collected from five test pits in the area did not indicate the
presence of any target analytes. Soil samples were collected from the
monitoring well borings during their emplacement in October 1994 indicated
the presence of TCE below the 30' BGS level. The versatile distribution of
the TCE contamination coincides with the depth of the water in the boring.
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Therefore, it appears that the TCE contamination is due to the adsorption
^f TCE from groundwater to soil particles within the zone of the water

"*-table fluctuation. The area around 41M-93-03X and 41m-94-03B does not
appear to be the source of the groundwater contamination.

IV. REVIEW SUMMARY

A. DOCUMENTS REVIEWED

Numerous documents/reports have been produced by various parties as part of
the remedial investigations on Shepley's Hill Landfill. The reports that
served as a basis for selection of the remedial actions and which have been
reviewed by the USEPA and MADEP are included in the Administrative Record
for this site.

B. PUBLIC PARTICIPATION

The Army has kept the community and other interested parties apprised of
site activities through regular and frequent informational meetings, fact
sheets, press releases, and public meetings.

The Army has developed and implemented a Community Relations Plan. As part
of this plan, the Army established a Technical Review Committee (TRC) in
March 1991. The TRC includes representatives from the USEPA, U.S. Army
Environmental Center, MADEP, local officials and the community. The
committee provided review and technical comments on work products,
schedules, work plans and proposed activities at the Fort Devens sites. The
C met quarterly until January 1994 when it was replaced by the

Restoration Advisory Board (RAB). A RAB is formed when a military
installation closure involves transfer of property to the community. The
RAB consists of 28 members (fifteen original TRC member plus thirteen new
members who are representatives from the Army, USEPA, MADEP, local
governments and citizens of local communities. It meets on a monthly
schedule. Specific responsibilities include addressing cleanup issues such
as land use and cleanup goals, reviewing plans and documents, identifying
proposed requirements and priorities, and conducting regular meetings which
are open to the public.

The proposed plan for the SPIA groundwater and AOCs 25, 26 and 27 was
presented at the February 1, 1996 RAB meeting. During the week of January
29, 1996, the Army published notices in local newspapers concerning the
proposed plan and public hearing and distributed a summary Fact Sheet to
647 interested parties. The proposed plan was made available to the public
at the Fort Devens BRAC Environmental Office and the Ayer Town Hall.

From February 1, 1996 to March 1, 1996, the Army held a thirty day public
comment period to accept public comments regarding the proposed plan and
other SPIA documents. On February 21, 1996 the Army held a formal public
meeting at Fort Devens to discuss the Proposed Plan and to accept any
verbal comments from the public. A transcript of this meeting is included
in the responsiveness summary of the ROD.
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Subsequent to this meeting, a determination was made to expand the ROD to
encompass groundwater within AOC 41, an Unauthorized Landfill. A final
Proposed Plan describing this change and a final Record of Decision was ^
published on May 17, 1996. The decision and information regarding AOC 41
was included in this version of the ROD in Section IX, Documentation of
Significant Changes. Concurrent with the publication of the new proposed
plan, the Army initiated a new public comment period. This period, not
required under CERCLA, ran for twenty days and ended on June 4, 1996.

All supporting documentation for the decision regarding SPIA groundwater
and AOCs 25, 26, 27 and 41 has been placed in the administrative record for
review. The administrative record is available for public review at the
Fort Devens BRAG Environmental Office and the Ayer Town Hall.

V. CONCLUSIONS AND RECOMMENDATIONS

A. SPIA

The human health risk assessment found that there are no risks to human
health from the SPIA activities, above the range considered acceptable by
the USEPA under CERCLA and the MADEP under the MCP.

No significant risks to plants or wildlife were identified in SPIA soils,
but potential risks were noted for aquatic life from surface water and
sediments. A moderate impact on macroinvertebrates at one station in Slate
Rock Brook was observed, but toxicity testing, using water from the
contaminated wetlands north and south of Zulu Ranges, did not identify any
site related impacts. Continued observation of wildlife on the SPIA is
recommended to evaluate the impacts of continuing Army activities.

No further investigation or remedial actions are recommended. For this
reason no site specific remedial action objectives were selected.

B. AOC 25 (EOD Range)

Soils at the EOD Range ordnance detonation area significantly exceeded
background in beryllium, cobalt, copper, iron, manganese, mercury, nickel,
selenium, and zinc, although only zinc and copper exceeded background three
times, and only beryllium, manganese, and selenium exceeded background
twice. The remaining four metals exceeded background in only one sample
which was significantly higher in silt and clay than other samples from the
site. Nitrocellulose, nitroglycerine, and TPHC were also found in surface
soils and TPHC and a trace of tetrachloroethene were noted in subsurface
soils. The two RCRA TCLP soil samples showed no levels exceeding soil
toxicity characteristics. Metals in filtered groundwater samples showed
increased concentrations and increased frequency of detection in
downgradient wells when compared to a local background well, but only
manganese exceeded its MCL. Manganese levels are probably natural since
they cannot be correlated to site activities and manganese is above MCL in
many Fort Devens wells. Several explosives were noted in groundwater
within the AOC, but only Cyclonite exceeded its screening value, and then
only in one well.
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Since the EOD will continue to be part of the SPIA under Army control, then
e groundwater will not be available to the public for human consumption

and will not be a completed pathway of exposure. As such, the risk of
groundwater consumption was not estimated. Other pathways of exposure
examined gave reasonable maximum exposures resulting in the assessed rick
being below those deemed acceptable by the USEPA under current Superfund
policy. This human health risk assessment addresses the toxicological
risks from explosives but does not address the far more substantial
physical risks of unexploded ordnance located at EOD and throughout the
SPIA.

The ecological risk assessment concluded that there were potential risks to
small mammals and to plants in the ordnance detonation area, under
reasonable maximum exposures, but not under average exposures. Based on
the marginal exceedences of toxicity reference values, the potential for
adverse ecological toxicological effects are minimal. The ecosystems in
the general vicinity of the site have not been impacted by the EOD range,
and the analytes detected are not ecologically significant. The ecological
risk assessment concluded that no further action is necessary at the EOD
range to further investigate or mitigate ecological risks from soil or
other media in which analytes were detected. The ecological risk
assessment addressed toxicological risks but did not evaluate the much more
substantial physical risks from unexploded ordnance which will continue at
EOD and throughout the SPIA.

From the extensive environmental investigations and ecological and human
health risk assessments conducted on the EOD range, it is concluded that no

Ŵ'further investigation or remediation is warranted at AOC 25, and no
remedial action objectives will be developed.

C. AOC 26 (Zulu Range)

Soils at AOC 26 were found to be contaminated with a number of chemicals,
the most important of which were explosives, primarily Cyclonite;
pesticides, primarily DOT; some PAHs; and traces of PCBs and volatiles.
TCLP testing for surface soils showed only barium and chloroform present,
both below RCRA toxicity characteristic levels. Lead, zinc, antimony,
arsenic, beryllium, and cadmium exceed background but only lead and zinc
could be related to possible site activities. Groundwater is contaminated
with explosives, mainly Cyclonite (exceeding a Drinking Water Health
Advisory level used as a screening value) and HMX, and by bis (2-ethylhexyl)
phthalate, also at levels exceeding a screening value, and it discharges
both to surface water and sediment in the wetland north of the ranges and
probably to Slate Rock Brook north of the ranges. Unfiltered groundwater
shows several elevated metals, but filtered groundwater shows exceedances
of drinking water standards only for manganese. Surface water showed
explosives, mainly Cyclonite, and methylphenol and traces of VOC.
Contaminants of Potential Concern (COPCs) were found in the wetlands both
south and north of the ranges. Sediments in the wetlands showed
explosives, pesticides, and traces of volatiles. Many metals exceeded
background and were selected as COPCs. Because the ranges will remain
active as a training facility and under DOD jurisdiction for the
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foreseeable future, the groundwater pathway is considered incomplete and
was not assessed. Estimated human health risks of exposure under any
probable scenario do not exceed the upper boundary of acceptable risks use
by the USEPA under current Superfund guidance. These are l-~ lifetime ris
of cancer and a Hazard Index (HI) of one.

The ecological risk assessment found that some soils data exceed reference
values for plants, small mammals, and songbirds, but that those levels are
of such limited extent and the habitat so disturbed at those locations from
ongoing military training activities as to be ecologically insignificant.
Levels of lead in surface water exceed water quality criteria, but toxicity
testing indicated no toxicity attributed to lead for an aquatic
invertebrate and a fish that were tested. Substantial uncertainty exists
in extrapolating from avian toxicity to reptilian toxicity, but, using
avian data, no risks were identified for turtles. The ecosystems at AOC 26
do not appear to be impacted, as indicated by the thriving communities of
benthic invertebrates and wildlife observed during the field surveys.

There are no unacceptable risks to human health or demonstrated impacts on
wildlife at AOC 26, and no further investigation or remedial action is
recommended for this site.

D. AOC 27 (Hotel Range)

The soil and groundwater at AOC 27 are affected by military training
activities, shown primarily by the presence of explosives, pesticides, and
TPHC in soil, groundwater, surface water, and sediment. Lead levels were
also elevated in subsurface soil and in surface water. The pesticides,
mostly DDT and its derivatives DDD and DDE, are below background in soils,
and were not present in groundwater which only showed low levels of delta-
BHC (0.045 //g/L in the one confirmed result). Pesticide levels are likely
due to pest control rather than training activities at the site.
Explosives in the groundwater are by far the most conclusive evidence of
impacts from site operations. All wells showed at least some levels of
explosives related compounds, with Cyclonite, HMX, and 1,3-dinitrobenzene
the most frequently observed compounds. The groundwater affected by the
site is flowing north across Old Turnpike Road, to discharge to a wetland
within the northern part of Hotel Range, or possibly continuing on towards
Slate Rock Pond.

The risk to human health at AOC 27 has been calculated for users, site
workers, and trespassers. All estimated potential risks for carcinogens
and non-carcinogens are below current EPA Superfund policy lower limits for
lifetime risks. The occurrence of carcinogenic effects is below 10 per
lifetime, and non-carcinogenic health effects are highly unlikely.

No evidence of site related chemical stress to plants or wildlife was
observed during the field surveys. The toxicity testing done at Zulu
Ranges (AOC 26) imply that the level of lead in Cranberry Pond water does
not pose a hazard to aquatic biota. The mean concentrations of
contaminants of potential concern are unlikely to pose a risk to the
selected receptors, mallards and raccoons, with the possible exception of
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the effect of copper on mallards. Potential risks to benthic invertebrates
from several metals in sediments (antimony, copper, lead, mercury, and
nickel), and also from 4-amino-2 , 6-dinitrotoluene, were noted. These risks
have high levels of uncertainty and do not apply to average levels but only
to reasonable maximum exposure levels. In general, this risk assessment is
more likely to overestimate risks than to underestimate them. The risk
assessments have been conducted for the toxicological risks of analytes
detected at AOC 27, but does not address the more significant physical
risks from unexploded ordnance.

As the Army continues to use the site, efforts should be made to ensure
that no activities further contribute to contamination of Cranberry Pond.
Periodic review of the risk assessment in light of increased toxicological
information of the effects of the existing levels of contamination, should
be used to more accurately assess the risk to the environment . Based on
the results of the environmental investigations and the human health and
ecological risk assessments, no contamination is present in levels which
pose unacceptable risks to human health or the environment. AOC 27 will
continue to be used as a firing range by the Army, and no further
investigation or remedial action is recommended at the Hotel Range.

E. AOC 41 (Unauthorized Landfill)

The following conclusions are based on interpretation of data collected
from each of the previous investigations (SI, SSI and RI) completed at AOC
41.

geologic setting at AOC 41 includes an upper sand layer underlain by a
discontinuous clayey silt layer, a lower silty sand layer, and finally and
lower sand layer. Bedrock was not encountered in any of the borings
completed at AOC 41.

The aquifer below AOC 41 can be classified as an unconfined overburden
groundwater aquifer. The aquifer is recharged by surface water
infiltration and percolation, and recharge from surface water from New
Cranberry Pond. This hydraulic condition is caused by a road culvert
located at the eastern end of the pond which artificially raises the
surface water elevation in the pond, thus causing the surface water to
recharge groundwater below AOC 41. The predominant local groundwater flow
at AOC 41 is to the north-northeast, eventually discharging into the Nashua
River.

The results of RI groundwater sampling and field analysis completed during
the RI , indicate that the existing groundwater contaminant plume appears to
be confined to the upper portion (water table) of the aquifer and it is
oriented in a northeast-southwest direction. Based on the chemical
properties of the contaminants, the slow rate of groundwater flow in the
clayey silt, and the existing downgradient groundwater results (41M-94-09A
and B) , it appears that the distribution of the groundwater contamination
has been determined, and that contaminant migration to any exposure point
(Well D-l) is minimal.



Surface water and sediment from New Cranberry Pond were sampled during
previous investigations. However, data collected during the SSI and the ""*•
RI, demonstrate that New Cranberry Pond surface water recharges groundwater
below AOC 41. An assessment of the potential surface soil migration
pathways showed that no migration pathway (i.e., overland transport of
surface soil via surface water) exists between the contaminants detected in
the surface soil on the waste material and New Cranberry Pond surface water
and sediment. Because of these reasons, the previous surface water and
sediment data was not evaluated in the RI.

The base-line human health risk assessment was limited to an evaluation of
the exposure potential to groundwater at AOC 41, and a summary of
quantitative risk evaluation for groundwater from Well D-l. The risk
assessment concluded that there are no unacceptable risked to human health
from the groundwater at Well D-l for troops that consume the water for
approximately 14 days per year, and that no further action would be
required under CERCLA.

Based on the results and interpretation of the physical and chemical data
and taking into account that the future land and groundwater use of this
AOC will be similar to the present use, it was recommended that the Army
complete a monitoring ROD and Proposed Plan for the groundwater at AOC 41
to include the AOC 41-related contaminants in the analysis of the
groundwater samples from Well D-l.

18



11:UC49O81iCOR

Oxbow National

South Post Impact Area
(approximately 1,500 acres)

ter Divide

SUJyAlM

— - — - Souti Poet Boundary
Rang* Boundary

O RangoUlar
SOURCE: Coriogy and EmirannMf*. kK. 1«»4

SCALE
2000 4000 Ft*

Fgure 1 South Post Impact Area AOC 25, 26, and 27.



This page intentionally left blank.





RECORD OF DECISION
South Post Impact Area and AOC 41 Groundwater and AOCs 25,26, & 27

RECORD OF DECISION SUMMARY
SOUTH POST IMPACT AREA AND

AREA OF CONTAMINATION 41 GROUNDWATER AND
AREAS OF CONTAMINATION 25,26, AND 27

FORT DEVENS, MASSACHUSETTS

APPENDIX C

ADMINISTRATIVE RECORD INDEX

C:\PPJkJlOD\DEUVER\SPIA\FINAIJlOD\FROD30.WPD M»y30,1996



This page intentionally left blank



Fort Devens

Groups 2 & 7 Sites

Administrative Record File for

Index

Prepared for
New England Division

Corps of Engineers

by
ABB ENVIRONMENTAL SERVICES, INC.

107 Audubon Road, Wakefield, Massachusetts 01880 (617)245-6606



This page intentionally left blank



Introduction

This document is the Index to the Administrative Record File for the Fort Devens Groups
2 & 7 Sites. Section I of the Index cites site-specific documents and Section II cites guidance
documents used by U.S. Army staff in selecting a response action at the site. Some documents in
this Administrative Record File Index have been cited but not physically included. If a document
has been cross referenced to another Administrative Record File Index, the available
corresponding comments and responses have been cross referenced as well.

The Administrative Record File is available for public review at EPA Region I's Office in
Boston, Massachusetts, at the Fort Devens Environmental Management Office, Fort Devens,
Massachusetts, and at the Ayer Town Hall, 1 Main Street, Ayer, Massachusetts.
Supplemental/Addendum volumes may be added to this Administrative Record File. Questions
concerning the Administrative Record should be addressed to the Fort Devens Base Realignment
and Closure Office (BRAC).
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Section I

Site-Specific Documents
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ADMINISTRATIVE RECORD INDEX FILE

for

Fort Devens Groups 2 & 7 Sites

Compiled: August 8, 1996

1.0 Pre-Remedial

1.2 Preliminary Assessment

Cross Reference: The following Reports, Comments, and Responses to
Comments (entries 1 through 6) are filed and cited as entries 1 through 6 in minor
break 1.2 Preliminary Assessment of the Fort Devens Group 1A Administrative
Record File Index.

Reports

1 . "Final Master Environmental Plan for Fort Devens," Argonne National
Laboratory (April 1992).

2. "Preliminary Zone II Analysis for the Production Wells at Fort Devens,
MA, Draft Report", ETA Inc. (January 1994).

Comments

3. Comments Dated May 1, 1992 from Walter Rolf, Montachusett Regional
Planning Commission on the April 1992 "Final Master Environmental Plan
for Fort Devens," Argonne National Laboratory.

4. Comments Dated May 7, 1992 from James P. Byrne, EPA Region I on the
April 1992 "Final Master Environmental Plan for Fort Devens," Argonne
National Laboratory.

5. Comments Dated May 23, 1994 from D. Lynne Welsh, Commonwealth of
Massachusetts Department of Environmental Protection on the January
1994 "Preliminary Zone II Analysis for the Production Wells at Fort
Devens, MA, Draft Report", ETA Inc.

Responses to Comments

6. Response Dated June 29, 1992 from Carrol J. Howard, Fort Devens to the
May 7, 1992 Comments from James P. Byrne, EPA Region I.
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1.3 Site Inspection

Reports

1. "Final Task Order (Site Investigations) Work Plan," ABB Environmental
Services, Inc. (December 1992).

2. "Final Task Order (Site Investigations) Work Plan - Historic Gas Stations,"
ABB Environmental Services, Inc. (December 1992).

3. "SI Data Packages - Army Environmental Center - Volume I," ABB
Environmental Services, Inc. (January 1993).

4. "SI Data Packages - Army Environmental Center - Volume II," ABB
Environmental Services, Inc. (January 1993).

5. "SI Data Package Meeting Notes for Groups 2 & 7 and Historic Gas
Stations," ABB Environmental Services, Inc. (April 1993).

6. "Final SI Report, Groups 2 & 7 and Historic Gas Stations, Volume I,"
ABB Environmental Services, Inc. (May 1993).

7. "Final SI Report, Groups 2 & 7 and Historic Gas Stations, Volume II,"
ABB Environmental Services, Inc. (May 1993).

8. "Final SI Report, Groups 2 & 7 and Historic Gas Stations, Volume III"
ABB Environmental Services, Inc. (May 1993).

9. "Final SI Report, Groups 2 & 7 and Historic Gas Stations, Volume IV,"
ABB Environmental Services, Inc. (May 1993).

10. "Final Supplemental Site Investigation Work Plan," ABB Environmental
Services, Inc. (August 1993).

11. "Supplemental Site Investigation Data Package Groups 2 & 7 and Historic
Gas Stations," ABB Environmental Services, Inc. (January 1994).

12. "Supplemental Site Investigation Data Package Meeting Notes Groups 2 &
7 and Historic Gas Stations," ABB Environmental Services, Inc. (March
1994).

Missing 13. "Supplemental Sampling Plan for Study Area 42, Popping Furnace," OHM
Remediation Corporation (October 14, 1994).

14. "Revised Final Site Investigation Report, Groups 2 & 7 and Historic Gas
Stations," Volumes I, II, III and IV, ABB Environmental Services, Inc.
(October 1995).

Comments

15. Comments Dated January 11, 1993 from D. Lynne Chappell,
Commonwealth of Massachusetts Department of Environmental Protection
on the December 1992 "Final Task Order (Site Investigation) Work Plan,"
ABB Environmental Services, Inc.

16. Comments Dated January 12, 1993 from James P. Byrne, EPA Region I on
the December 1992 "Final Task Order (Site Investigation) Work Plan,"
ABB Environmental Services, Inc. and the December 1992 "Final Task
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Order (Site Investigation) Work Plan - Historic Gas Stations," ABB
Environmental Services, Inc.

17. Comments Dated July 15, 1993 from James P. Byrne, EPA Region I on the
May 1993 "Final SI Report, Groups 2 & 7 and Historic Gas Stations,"
ABB Environmental Services, Inc.

18. Comments Dated July 9, 1993 and July 19, 1993 from D. Lynne Chappell,
Commonwealth of Massachusetts Department of Environmental Protection
on the May 1993 "Final SI Report, Groups 2 & 7 and Historic Gas
Stations," ABB Environmental Services, Inc.

19. Comments Dated March 7, 1994 from Molly Elder, Commonwealth of
Massachusetts Department of Environmental Protection on the January
1994 "Supplemental Site Investigation Data Package, Groups 2 & 7 and
Historic Gas Stations," ABB Environmental Services, Inc.

20. Comments Dated March 23, 1994 from James P. Byrne, EPA Region I on
the January 1994 "Supplemental Site Investigation Data Package, Groups 2
& 7 and Historic Gas Stations," ABB Environmental Services, Inc.

21. Comments Dated November 2, 1994 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection
on the October 14, 1994 "Supplement Sampling Plan for Study Area 42,
Popping Furnace," OHM Remediation Corporation.

Responses to Comments

22. Responses Dated September 1993 from U. S. Army Environmental Center
on the following document: Final Site Investigation Report, Groups 2 & 7
and Historic Gas Stations, dated May 1993.

23. Cross Reference: Responses Dated September 1993 from U.S. Army
Environmental Center on the following document: Draft Supplemental Site
Investigation Work Plan, (Appendix M of Final SI Report), dated May
1993. [These Responses are filed and cited as entry number 18 in the
Responses to Comments section of this minor break].

24. Responses Dated September 1994 from U.S. Army Environmental Center
on the Supplemental Site Investigation Data Package, Fort Devens Groups
2 & 7 and Historic Gas Stations.

Comments to Responses to Comments

25. Comments Dated September 30, 1993 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection
on the Responses to Comments Package dated September 1993 from the
U.S. Army Environmental Center.

26. Comments Dated November 27, 1994 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection
on the Army Responses to Comments, Supplemental Site Investigation
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Data Package, Groups 2, 7, and Historic Gas Stations, Fort Devens, Ma.

2.0 Removal Response

2.2 Removal Response Reports

Reports

1. "Draft Final Closure Report Study Area 49, Fort Devens, Massachusetts,"
OHM Remediation Services Corporation (October 28, 1994).
2. "Draft Final Closure Report Study Area 43D, Fort Devens,
Massachusetts," OHM Remediation Services Corporation (November 21, 1994).
3. "Draft Final Closure Report Study Area 56, Fort Devens, Massachusetts,"
OHM Remediation Services Corporation (January 24, 1995).

Comments

4. Comments Dated December 29, 1994 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection on the
October 28, 1994 "Draft Final Closure Report, Study Area 49, Fort Devens,
Massachusetts," (OHM Remediation Services Corporation).
5. Comments Dated January 6, 1995 from D. Lynne Welsh, Commonwealth
of Massachusetts Department of Environmental Protection on the November 21,
1994 "Draft Final Closure Report, Study Area 43D, Fort Devens, Massachusetts,"
(OHM Remediation Services Corporation).
6. Comments Dated March 17, 1995 from D. Lynne Welsh, Commonwealth
of Massachusetts Department of Environmental Protection on the January 24,
1995 "Draft Final Closure Report, Study Area 56, Fort Devens, Massachusetts,"
OHM Remediation Services Corporation.

2.9 Action Memoranda

Reports

1. "Final Contract Plans and Specifications Clean Out and Closure, Lake
George Study Area 45 (SA 45)," ABB Environmental Services, Inc.

(January 1994).
2. "Final Contract Design Plans and Specifications Contaminated Soil

Removal, Various Sites, Fort Devens, Massachusetts," ABB
Environmental Services, Inc. (April 1994).

3. "Final Action Memoranda, Various Sites, Fort Devens, Massachusetts,"
ABB Environmental Services, Inc. (June 1994).

4. "Addendum - Revision 2 for Final Contract Design Plans & Specifications
Contaminated Soil Removal, Various Sites, Fort Devens, Massachusetts,"
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ABB Environmental Services, Inc. (September 9, 1994).
5. "Addendum - Revision 3 for Final Contract Design Plan & Specifications

Contaminated Soil Removal, Various Sites, Fort Devens, Massachusetts,"
ABB Environmental Services, Inc. (September 16, 1994).

6. "Final Addendum - Revisions 2 and 3 for Final Contract Design Plan &
Specifications Contaminated Soil Removal, Various Sites, Fort Devens,
Massachusetts," ABB Environmental Services, Inc. (October 28, 1994).

7. "Draft Addendum - Revision 4 for Final Contract Design Plans &
Specifications Contaminated Soil Removal, Various Sites, Fort Devens,
Massachusetts," ABB Environmental Services, Inc. (March 17, 1995).

Comments

8. Comments Dated February 17, 1994 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection
on the January 1994 "Draft Contract Design Plans and Specifications
Contaminated Soil Removal, Various Sites, Fort Devens, Massachusetts,"
ABB Environmental Services, Inc.

9. Comments Dated May 5, 1994 from D. Lynne Welsh, Commonwealth of
Massachusetts Department of Environmental Protection on the April 1994
"Draft Action Memoranda, Various Sites, Fort Devens, Massachusetts,"
ABB Environmental Services, Inc.

10. Comments Dated May 19, 1994 from James P. Byrne, EPA Region I on
the April 1994 "Draft Action Memoranda, Various Sites, Fort Devens,
Massachusetts," ABB Environmental Services, Inc.

11. Comments Dated June 10, 1994 from D. Lynne Welsh, Commonwealth of
Massachusetts Department of Environmental Protection on the April 1994
"Final Contract Design Plans and Specifications, Contaminated Soil
Removal, Various Sites, Fort Devens, Massachusetts," ABB
Environmental Services, Inc.

12. Comments Dated August 11, 1994 from D. Lynne Welsh, Commonwealth
of Massachusetts Department of Environmental Protection on the June
1994 "Final Action Memoranda, Various Sites, Fort Devens,
Massachusetts," ABB Environmental Services,Inc.

13. Comments Dated August 16, 1994 from D. Lynne Welsh, Commonwealth
of Massachusetts Department of Environmental Protection on the June 10,
1994 "Addendum - Revision 1 for Final Contract Design Plans &
Specifications, Contaminated Soil Removal, Various Sties, Fort Devens,
Massachusetts (ABB Environmental Services, Inc.).

14. Comments Dated September 28, 1994 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection
on the September 9, 1994 "Addendum - Revision 2 for Final Contract
Design Plans and Specifications Contaminated Soil Removal Various Sites,
Fort Devens, Massachusetts," (ABB Environmental Services, Inc.).
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15. Comments Dated December 20, 1994 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection
on the October 28, 1994 "Final Addendum - Revisions 2 and 3 for Final
Contract Design Plans & Specifications, Contaminated Soil Removal
Various Sites, Fort Devens, Massachusetts," (ABB Environmental
Services, Inc.).

Responses to Comments

16. Responses Dated March 1994 from U.S. Army Environmental Center on
the following document: Draft Contract Design Plans and Specifications
Contaminated Soil Removal, Various Sites, Fort Devens, Massachusetts
dated January 1994.

17. Responses Dated June 1994 from U.S. Army Environmental Center on the
following document: Draft Action Memoranda, Various Sites, Fort
Devens, Massachusetts dated April 1994.

18. Responses Dated January 25, 1994 from U.S. Army Environmental Center
on the following document: "Draft Design Specifications and Plans Lake
George Street Vehicle Wash Area (Study Area 45).

19. Responses Dated September 9, 1994 from U.S. Army Environmental
Center on the Addendum - Revisions 2 Final Contract Design Plans &
Specifications Contaminated Soil Removal Various Sites, Fort Devens,
Massachusetts.

20. Response Dated October 28, 1994 from U.S. Army Environmental Center
on the Final Addendum - Revisions 2 and 3 for Final Contract Design Plans
& Specifications, Contaminated Soil Removal, Various Sites, Fort Devens,
Massachusetts.

3.0 Remedial Investigation (RI)

3.1 Correspondence

1. Letter Dated February 15, 1996 from D. Lynne Welsh, Commonwealth of
Massachusetts Department of Environmental Protection, acknowledging
receipt of: 1. Final Remedial Investigation (RI) Reports, AOCs 41, 43 G,
and 43J. 2. Draft Feasibility.

3.2 Sampling and Analysis Data

Reports

1. Cross Reference: "Method for Determining Background Concentrations -
Inorganic Analytes in Soil and Groundwater - Fort Devens," ABB
Environmental Services, Inc. (January 20, 1993) [Filed and cited as entry
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number 1 in minor break 3.2 Sampling and Analysis Data of the Fort
Devens Group 1A Sites Administrative Record Index].

2. "Data Comparison Report, Group 2 & 1 Sites Through Round 1
Sampling," COM Federal Programs Corporation (March 1993).

3. "Draft Quality Assurance Project Plan, Remedial Investigations, Groups 2
& 7 and South Post Impact Area, Fort Devens, Massachusetts," Ecology
and Environment, Inc. (June 1993).

3.4 Interim Deliverables

Reports

1. Cross Reference: "Final Ground Water Flow Model at Fort Devens,"
Engineering Technologies Associates, Inc. (May 24, 1993) [Filed and cited
as entry number 1 in minor break 3.4 Interim Deliverables of the Fort
Devens Group 1A Sites Administrative Record Index].

2. "Final Projects Operations Plan - Volume I of III," ABB Environmental
Services, Inc. (December 1992).

3. "Final Projects Operations Plan - Volume II of III - Appendix A: Health
and Safety Plan," ABB Environmental Services, Inc. (December 1992).

4. "Final Projects Operations Plan - Volume III of III - Appendix B:
Laboratory QA Plan; Appendix C: USATHAMA-Certified Analytical
Methods," ABB Environmental Services, Inc. (December 1992).

Comments

5. Comments Dated January 12, 1993 from James P. Byrne, EPA Region I on
the December 1992 "Final Projects Operations Plan," ABB Environmental
Services, Inc.

6. Cross Reference: Comments Dated February 1, 1993 from James P.
Byrne, USEPA Region I and D. Lynne Chappell, Commonwealth of
Massachusetts Department of Environmental Protection on the October 30,
1992 "Draft Final Ground Water Flow Model at Fort Devens,"
Engineering Technologies Associates, Inc. [Filed and cited as entry number
2 in minor break 3.4 Interim Deliverables of the Fort Devens Group 1A
Sites Administrative Record File Index].

7. Comments Dated February 17, 1993 from D. Lynne Chappell,
Commonwealth of Massachusetts Department of Environmental Protection
on the December 1992 "Final Project Operations Plan," ABB
Environmental Services, Inc.

3.5 Applicable or Relevant and Appropriate Requirements (ARARs)

Cross Reference: The following report (entries 1 and 2 are filed and cited as
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entries 1 and 2 in minor break 3.5 Applicable or Relevant and Appropriate
Requirements (ARARs) of the Fort Devens Groups 3, 5, & 6 Sites Administrative
Record Index.

Reports

1. "Draft Applicable or Relevant and Appropriate Requirements (ARARs) for
CERCLA Remedial Actions," U.S. Army Toxic and Hazardous Materials
Agency (June 1992).

2. "Draft Assessment of Location-Specific Applicable or Relevant and
Appropriate Requirements (ARARs) for Fort Devens, Massachusetts," U.
S. Army Toxic and Hazardous Materials Agency (September 1992).

3.6 Remedial Investigation (RI) Reports

Reports

1. "Draft Remedial Investigation Report AOC 41", Volumes I, II and III,
ABB Environmental Services, Inc. (July 1995).

2. "Final Remedial Investigation Report AOC 41", Volumes I and II, ABB
Environmental Services, Inc. (February 1996).

Comments

3. Comments Dated March 15,1996 from John Regan, Massachusetts
Department of Environmental Protection on the February 1996 "Final
Remedial Investigation Report AOC 41", Volumes I and II, ABB
Environmental Services, Inc.

Response to Comments

4. Response Dated February 1, 1996 from ABB Environmental Services, Inc.
on the following document: Draft Remedial Investigation Report, AOC 41.

3.7 Work Plans and Progress Reports

Reports

1. "Draft Task Order Work Plan Area of Contamination (AOC) 41, AOC
43 G and 43 J, Fort Devens, Draft Remedial Investigation/Feasibility Study
Work Plan, Groups 2 & 7 and Historic Gas Stations," ABB Environmental
Services, Inc. (May 1994).

2. "Final Task Order Work Plan Area of Contamination (AOC) 41, AOC
43 G, and AOC 43 J, Fort Devens, Final Remedial Investigations/Feasibility
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Study Work Plan, Groups 2, 7, and Historic Gas Stations," ABB
Environmental Services, Inc. (August 1994).

3. "Revised Final Task Order Work Plan Area of Contamination (AOC) 41,
AOC 43G, and AOC 43J, Fort Devens, Revised Final Remedial
Investigations/Feasibility Study Work Plan, Groups 2, 7, and Historic Gas
Stations," ABB Environmental Services, Inc. (October 1994).

Comments

4. Comments Dated July 06, 1994 from D. Lynne Welsh, Commonwealth of
Massachusetts Department of Environmental Protection the May 1994
"Draft Task Order Work Plan Area of Contamination (AOC) 41, AOC
43G and 43J, Fort Devens, Draft Remedial Investigation/Feasibility Study
Work Plan, Groups 2 & 7 and Historic Gas Stations," ABB Environmental
Services, Inc.

5. Comments Dated October 19, 1994 from James P. Byrne, USEPA Region
I, on the Final RI/FS Work Plan for AOCs 41, 43G, and 43 J and the
Response to Comments for this Document.

6. Comments Dated October 21, 1994 from D. Lynne Welsh, Commonwealth
of Massachusetts Department of Environmental Protection on the August
1994 "Final Task Order Work Plan, Area of Contamination (AOC) 41,
43G, and AOC 43J.

7. Comments Dated December 15, 1994 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection
on the Revised Final Remedial Investigation/Feasibility Study, Revised
Final Task Order Work Plans AOC 41, AOC 43G, and AOC 43J.

Response to Comments

8. Responses Dated September 1994 from U.S. Army Environmental Center
on the following Document. Draft RI/FS Work Plans for Area of
Contamination (AOC) 41, AOC 43G, and AOC 43J.

9. Response Dated February 1, 1996 from ABB Environmental Services, Inc.
on the following document: Draft Alternative Screening Report, AOC 41.

Comments to Responses to Comments

10. Cross Reference: Comments Dated October 19, 1994 from D. Lynne
Welsh, Commonwealth of Massachusetts Department of Environmental
Protection on the Final RI/FS Work Plan for AOCs 41, 43G and 43J and
the Response to Comments for this document. [Filed and cited as entry
number 6 in the Comments section of this minor break].
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4.0 Feasibility Study (FS)

4.7 Work Plans and Progress Reports

Reports

1. Cross Reference: "Draft Task Order Work Plan Areas of Contamination
(AOC) 41, AOC 43G and 43J, Fort Devens, Draft Remedial
Investigation/Feasibility Study Work Plan, Groups 2 & 7 and Historic Gas
Stations," ABB Environmental Services, Inc. (May 1994) [Filed and cited
as entry number 1 in minor break 3.7 Work Plans and Progress Reports]

2. "Draft Work Plan Predesign Field Work and Landfill Study, Fort Devens,
Massachusetts," ABB Environmental Services, Inc. (June 1994).

Comments

3. Cross Reference. Comments Dated July 6, 1994 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection
the May 1994 "Draft Task Order Work Plan Area of Contamination (AOC)
41, AOC 43G and 43J, Fort Devens, Draft Remedial
Investigation/Feasibility Study Work Plan, Groups 2 & 7 and Historic Gas
Stations," ABB Environmental Services, Inc. [Filed and cited as entry
number 2 in the minor break 3.7 Work Plans and Progress Reports].

4.9 Proposed Plans for Selected Remedial Action

Reports

1. "Draft Proposed Plan for Groundwater Contamination at AOC 41,
Unauthorized Dumping Area (Site A)," ABB Environmental Services, Inc.
(March 1996).

5.0 Record of Decision (ROD)

5.1 Correspondence

1. Cross Reference. Letter Dated April 30, 1996 from James P. Byrne, EPA
Region 1 on the Inclusion of AOC 41 in the South Post Impact Area ROD,
[Filed and cited in minor break 5.1 Correspondence of the Fort Devens
Group IB Sites Administrative Record Index.]

2. Cross Reference: Letter Dated July 2, 1996 from E. Gail Suchman,
Commonwealth of Massachusetts Department of Environmental Protection
on the "Record of Decision, South Post Impact Area and AOC 41
Groundwater, and AOCs 25, 26, and 27, Fort Devens, Massachusetts",
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[Filed and cited in minor break 5.1 Correspondence of the Fort Devens
Group IB Sites Administrative Record Index.]

5.4 Record of Decision

Reports

1. "No Further Action Decision Document Under CERCLA, Fort Devens
Study Area 58, Buildings 2648 and 2650 Fuel Oil Spills," ABB
Environmental Services, Inc. (January 1994).

2. "No Further Action Decision Document Under CERCLA, Fort Devens
Study Area 43C,E,F,K,L,M,P,Q,R, and S," ABB Environmental Services,
Inc. (January 1994).

3. "No Further Action Decision Document Under CERCLA, Fort Devens
Study Area 28, Fort Devens Waste Explosives Detonation Range (Training
Area 14)," ABB Environmental Services, Inc. (January 1994).

4. "No Further Action Decision Document Under CERCLA, Decision
Briefing, Fort Devens Study Area 28, Fort Devens Waste Explosives
Detonation Range (Training Area 14)," ABB Environmental Services, Inc.
(January 1994).

5. "Draft No Further Action Decision Document Under CERCLA, Study
Area 13, Landfill No. 9, Groups 2 & 7 and Historic Gas Stations, Fort
Devens, Massachusetts," ABB Environmental Services, Inc. (May 1994).

6. "Draft No Further Action Decision Document Under CERCLA, Study
Area 12, Landfill No. 8, Groups 2 & 7 and Historic Gas Stations, Fort
Devens, Massachusetts," ABB Environmental Services, Inc. (May 1994).

7. "Draft No Further Action Decision Document Under CERCLA, Study
Area 14, Landfill No. 10, Groups 2 & 7 and Historic Gas Stations, Fort
Devens, Massachusetts," ABB Environmental Services, Inc. (May 1994).

8. "Draft No Further Action Decision Document Under CERCLA, Study
Area 43B Historic Gas Station Sites, Groups 2 & 7 and Historic Gas
Stations, Fort Devens, Massachusetts," ABB Environmental Services, Inc.
(May 1994).

9. "Draft No Further Action Decision Document Under CERCLA, Study
Area 43N, Historic Gas Station Sites, Groups 2 & 7 and Historic Gas
Stations, Fort Devens, Massachusetts," ABB Environmental Services, Inc.
(May 1994).

10. "No Further Action Decision Under CERCLA, Study Area 43B, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

11. "No Further Action Decision Under CERCLA, Study Area 43 C, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

12. "No Further Action Decision Under CERCLA, Study Area 43E, Historic
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Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

13. "No Further Action Decision Under CERCLA, Study Area 43F, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

14. "No Further Action Decision Under CERCLA, Study Area 43K, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

15. "No Further Action Decision Under CERCLA, Study Area 43L, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

16. "No Further Action Decision Under CERCLA, Study Area 43M, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

17. "No Further Action Decision Under CERCLA, Study Area 43N, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

18. "No Further Action Decision Under CERCLA, Study Area 43P, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

19. "No Further Action Decision Under CERCLA, Study Area 43Q, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

20. "No Further Action Decision Under CERCLA, Study Area 43R, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

21. "No Further Action Decision Under CERCLA, Study Area 43 S, Historic
Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

22. "No Further Action Decision Under CERCLA, Study Area 14, Landfill No.
14, Fort Devens, Massachusetts," ABB Environmental Services, Inc.
(January 1995).

23. "No Further Action Decision Under CERCLA, Fort Devens Study Area
28, Waste Explosives Detonation Range (Training Area 14)," ABB
Environmental Services, Inc. (January 1995).

24. "No Further Action Decision Under CERCLA, Study Area 48, Building
202 Leaking Underground Storage Tank Site, Fort Devens,
Massachusetts," ABB Environmental Services, Inc. (January 1995).

25. Cross Reference: "Draft Final ROD for the South Post Impact Area and
AOC 41 Groundwater and AOCs 25, 26, and 27, Fort Devens,
Massachusetts," Home Engineering (April 1996), [Filed and cited in minor
break 5.4 Record of Decision (ROD) of the Fort Devens Group IB Sites
Administrative Record Index.]
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Comments

26. Comments Dated September 30, 1993 from James P. Byrne, EPA Region I
on the August 1993 "Draft Decision Document, Fort Devens Study Area
58, Buildings 2648 and 2650 Fuel Oil Spills," ABB Environmental
Services, Inc.

27. Comments Dated October 1 1993 from D. Lynne Welsh, Commonwealth
of Massachusetts Department of Environmental Protection on the August
1993 "Draft Decision Document, Fort Devens Study Area 58, Buildings
2648 and 2650 Fuel Oil Spill," ABB Environmental Services, Inc.

28. Comments Dated September 30, 1994 from James P. Byrne, EPA Region I
on the August 1993 "Draft Decision Document, Fort Devens Study Area
28, Waste Explosives Detonation Range (Training Area 14)," ABB
Environmental Services, Inc.

29. Comments Dated November 3, 1993 from D. Lynne Welsh,
Commonwealth of Massachusetts Department of Environmental Protection
on the September 1993 "Draft Decision Document Fort Devens Flistoric
Gas Stations, Study Area 43C,E,F,K,L,M,P,Q,R, and S," ABB
Environmental Services, Inc.

30. Comments Dated November 17, 1993 from James P. Byrne on the
September 1993 "Draft Decision Document Fort Devens Historic Gas
Stations, Study Area 43C,E,F,K,L,M,P,Q,R, and S," ABB Environmental
Services, Inc.

31. Comments Dated June 29, 1994 from D. Lynne Welsh, Commonwealth of
Massachusetts Department of Environmental Protection on the May 1994
"Draft No Further Action Decision Document Under CERCLA, Study
Area 13, Landfill No. 9, Groups 2 & 7 and Historic Gas Stations, Fort
Devens, Massachusetts," ABB Environmental Services, Inc., "Draft No
Further Action Decision Document Under CERCLA, Study Area 12,
Landfill No. 8, Groups 2 & 7 and Historic Gas Stations, Fort Devens,
Massachusetts," ABB Environmental Services, Inc., "Draft No Further
Action Decision Document Under CERCLA, Study Area 14, Landfill No.
10, Groups 2 & 7 and Historic Gas Stations, Fort Devens, Massachusetts,"
ABB Environmental Services, Inc., "Draft No Further Action Decision
Document Under CERCLA, Study Area 43B, Historic Gas Station Sites,
Groups 2 & 7 and Historic Gas Stations, Fort Devens, Massachusetts,"
ABB Environmental Services, Inc., "Draft No Further Action Decision
Document Under CERCLA, Study Area 43N, Historic Gas Station Sites,
Groups 2 & 7 and Historic Gas Stations, Fort Devens, Massachusetts,"
ABB Environmental Services, Inc.

32. Comments Dated September 30, 1994 from James P. Byrne, EPA Region I
on the August 1993 "Draft Decision Document, Fort Devens Study Area
28, Waste Explosives Detonation Range (Training Area 14)," ABB
Environmental Services, Inc.
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33. Comments Dated June 30, 1994 from James P. Byrne, USEPA Region I on
the No Further Action Decision Under CERCLA Documents for Study
Area 28 and 47.

34. Comments Dated March 17, 1995 from D. Lynne Welsh, Commonwealth
of Massachusetts Department of Environmental

35. Cross Reference: Comments Dated on March 22, 1996 from James P.
Byrne, USEPA Region 1 on "Draft ROD for the South Post Impact Area
and AOCs 25, 26, and 27, Fort Devens, Massachusetts," Home
Engineering (February, 1996), [Filed and cited in minor break 5.4 Record
of Decision (ROD) of the Fort Devens Group IB Sites Administrative
Record Index.]

36. Cross Reference: Comments dated on March 25, 1996 from John Regan
(MADEP) on the "Preliminary Draft ROD for the South Post Impact Area
Groundwater and AOCs 25, 26, and 27, Ft. Devens, Mass." (Home,
February 1996), [Filed and cited in minor break 5.4 Record of Decision
(ROD) of the Fort Devens Group IB Sites Administrative Record Index.]

37. Cross Reference: Comments dated on May 10, 1996 from John Regan
(MADEP) on "Draft Final ROD for the South Post Impact Area and AOC
41 Groundwater and AOCs 25, 26, and 27" (Home, April 1996), [Filed
and cited in minor break 5.4 Record of Decision (ROD) of the Fort Devens
Group IB Sites Administrative Record Index.]

38. Cross Reference: Comments dated on June 14, 1996 from John Regan
(MADEP) on "Final ROD for the South Post Impact Area and AOC 41
Groundwater and AOCs 25, 26, and 27, Ft. Devens, Mass." (Home, April
1996), [Filed and cited in minor break 5.4 Record of Decision (ROD) of
the Fort Devens Group IB Sites Administrative Record Index.]

Response to Comments

34. Responses Dated January 1995 from U.S. Army Environmental Center on
the following documents: Draft No Further Action Decision Under
CERCLA SA 14, SA 43B and SA 43N - Groups 2, 7, and Historic Gas
Stations, Fort Devens, Massachusetts.

35. Responses Dated January 1995 from U.S. Army Environmental Center on
the following documents: Draft No Further Action Decision Under
CERCLA SA 43 C, E, F, L, M, P, Q, R, S - Groups 2, 7, and Historic Gas
Stations, Fort Devens, Massachusetts.

36. Responses Dated January 1995 from U.S. Army Environmental Center on
the following documents: Draft No Further Action Decision Under
CERCLA SA 58 - Groups 2, 7, and Historic Gas Stations, Fort Devens,
Massachusetts.

C:\0102\DELIVER\SPIA\FINALROD\INDEX2&7.DOC July, 1996



RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page C - 15

10.0 Enforcement

10.16 Federal Facility Agreements

1. Cross Reference: "Final Federal Facility Agreement Under CERCLA
Section 120," EPA Region I and U.S. Department of the Army (November
15, 1991) with attached map [Filed and cited as entry number 1 in minor
break 10.16 Federal Facility Agreements of the Fort Devens Group 1A
Sites Administrative Record Index].

13.0 Community Relations

13.2 Community Relations Plans

Reports

1. Cross Reference: "Final Community Relations Plan," Ecology and
Environment, Inc. (February 1992) [Filed and cited as entry number 1 in
minor break 13.2 Community Relations Plans of the Fort Devens Group
1A Sites Administrative Record Index].

Comments

2. Cross Reference: Letter from James P. Byme, EPA Region I to F.
Timothy Prior, Fort Devens (March 19, 1992), concerning approval of the
February 1992 "Final Community Relations Plan," Ecology and
Environment, Inc.

13.11 Technical Review Committee Documents

Cross Reference: The following documents cited below as entries number 1
through 8 are filed and cited as entries number 1 through 8 in minor break 13.11
Technical Review Committee Documents of the Fort Devens Group 1A Sites
Administrative Record.

1. Technical Review Committee Meeting Agenda and Summary (March 21,
1991).

2. Technical Review Committee Meeting Agenda and Summary
(June 27,1991).

3. Technical Review Committee Meeting Agenda and Summary (September
17, 1991).

4. Technical Review Committee Meeting Agenda and Summary (December
11, 1991).

5. Technical Review Committee Meeting Agenda and Summary (March 24,
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1992).
6. Technical Review Committee Meeting Agenda and Summary (June 23,

1992).
7. Technical Review Committee Meeting Agenda and Summary (September

29, 1992).
8. Technical Review Committee Meeting Agenda and Summary (January 5,

1993).

17.0 Site Management Records

17.6 Site Management Plans

Cross Reference: The following Reports, Comments, and Responses to
Comments (entries 1 through 9) are filed and cited in minor break 17.6 Site
Management Records of the Groups 3, 5, & 6 Administrative Record Index unless
otherwise noted below.

Reports

1. "Final Quality Assurance Project Plan," Ecology and Environment, Inc.
(November 1991).

2. "General Management Procedures, Excavated Waste Site Soils, Fort
Devens, Massachusetts," ABB Environmental Services, Inc. (January
1994).

Comments

3. Cross Reference: Comments from James P. Byrne, EPA Region I on the
November 1991 "Final Quality Assurance Project Plan," Ecology and
Environment, Inc. [These Comments are filed and cited as a part of entry
number 8 in the Responses to Comments section of this minor break].

4. Comments Dated December 16, 1993 from Molly J. Elder, Commonwealth
of Massachusetts Department of Environmental Protection on the
November 1993 "Draft General Management Procedures, Excavated
Waste Site Soils, Fort Devens, Massachusetts," ABB Environmental
Services, Inc.

5. Comments Dated December 27, 1993 from James P. Byrne, EPA Region I
on the November 1993 "Draft General Management Procedures,
Excavated Waste Site Soils, Fort Devens, Massachusetts," ABB
Environmental Services, Inc. [Filed and cited as entry number 4 in minor
break 4.4 Interim Deliverables of the AOCs 44/52 Administrative Record
Index.]

6. Comments Dated March 11, 1994 from D. Lynne Welsh, Commonwealth
of Massachusetts Department of Environmental Protection on the January

C:\0102\DELIVER\SPIA\FINALROD\INDEX2&7.DOC July, 1996



RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page C - 17

1994 "General Management Procedures, Excavated Waste Site Soils, Fort
Devens, Massachusetts," ABB Environmental Services, Inc.

Responses to Comments

7. Cross Reference: U. S. Army Environmental Center Responses to
Comments on the following documents: Feasibility Study Report;
Biological Treatability Study Report; Feasibility Study Report - New
Alternative 9; Draft General Management Procedures Excavated Waste
Site Soils; and Draft Siting Study Report, dated January 25, 1994. [These
Responses to Comments are filed and cited as a part of entry number 7 in
the Responses to Comments section of minor break 4.4 Interim
Deliverables of the AOCs 44/52 Administrative Record Index.]

8. Response from Fort Devens to Comments from James P. Byme, EPA
Region I on the November 1991 "Final Quality Assurance Project Plan,"
Ecology and Environment, Inc.

9. Cross Reference: U.S. Army Environmental Center Responses to
Comments for the following documents: Final Feasibility Study Report;
Draft Proposed Plan; Revised Draft Proposed Plan; Draft Excavated Soils
Management Plan; Final General Management Procedures Excavated
Waste Site Soils; and Biological Treatability Study Report, dated May
1994. [These Responses to Comments are filed and cited as entry number 8
in the Responses to Comments section of minor break 4.4 Interim
Deliverables of the AOCs 44/52 Administrative Record Index.]

17.9 Site Safety Plans

Cross Reference: The following documents (entries 1 through 3) are filed and
cited in minor break 17.9 Site Safety Plans of the Fort Devens Group 1A
Administrative Record File Index unless otherwise noted below.

Reports

1. "Final Health and Safety Plan," Ecology and Environment, Inc. (November
1991).

Comments

2. Cross Reference: Comments from James P. Byrne, EPA Region I on the
November 1991 "Final Health and Safety Plan," Ecology and Environment,
Inc. [These Comments are filed and cited as a part of entry number 8 in
minor break 17.6 Site Management Plans of the Group 1A Sites
Administrative Record File Index].
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Responses to Comments

3. Response from Fort Devens to Comments from James P. Byrne, EPA
Region I on the November 1991 "Final Health and Safety Plan," Ecology
and Environment, Inc.
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GUIDANCE DOCUMENTS

The following guidance documents were relied upon during the Fort Devens cleanup. These
documents may be reviewed, by appointment only, at the Environmental Management Office
at Fort Devens, Massachusetts.

1. Occupational Safety and Health Administration (OSHA). Hazardous Waste Operation
and Emergency Response (Final Rule, 29 CFR Part 1910, Federal Register. Volume
54, Number 42) March 6, 1989.

2. USATHAMA. Geotechnical Requirements for Drilling Monitoring Well, Data
Acquisition, and Reports. March 1987.

3. USATHAMA. IRDMIS User's Manual. Version 4.2, April 1991.
4. USATHAMA. USATHAMA Quality Assurance Program: PAM-41. January 1990.
5. USATHAMA. Draft Underground Storage Tank Removal Protocol - Fort Devens.

Massachusetts. December 4, 1992.
6. U.S. Environmental Protection Agency. Guidance for Preparation of Combined

Work/Quality Assurance Project Plans for Environmental Monitoring: OWRS OA-1.
May 1984.

7. U.S. Environmental Protection Agency. Office of Research and Development Interim
Guidelines and Specifications for Preparing Quality Assurance Project Plans: OAMS-
005/80. 1983.

8. U.S. Environmental Protection Agency. Office of Emergency and Remedial Response.
Interim Final Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA. (OSWER Directive 9355.3-01, EPA/540/3-89/004, 1986.

9. U.S. Environmental Protection Agency. Test Methods for Evaluating Solid Waste:
EPA SW-846 Third Edition. September 1986.

10. U.S. Environmental Protection Agency. Office of Emergency and Remedial Response.
Risk Assessment Guidance for Superfundr Volume Ir Human Health Evaluation
Manual (Part AV (EPA/540/1-89/002), 1989.

11. U. S. Environmental Protection Agency. Hazardous Waste Management System:
Identification and Listing of Hazardous Waste: Toxicity Characteristic Revisions.
(Final Rule, 40 CFR Part 261 et al., Federal Register Part V), June 29, 1990.
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Originating Organization of Document: U.S. Army Environmental Center
2. Document Title: Draft Final Record of Decision for the South Port Impact Area and Area of Contamination 41 Groundwater, and Areas of Contamination 25; 26, and 27
3. Date Comment* Required! Response document _______ __________ . v . . : . : . : ' ; : < , • : : •• ••; ,•• •••;:;• • •:-•( •.••.•;.&}t••••.-•••:•. >?.
4. Reviewed

line Section
8. Comment 9. Comment Response

PROPOSED PLAN for SP1A Groundwater and AOC» 25,26, and 27 - January 30,1996
Nashua River
Watershed
Association,
Feb. 21.1996

Groundwater Investigations Results, p. 7 - What is the Army's degree of confidence for its stated
conclusion that "...contamination found in the southern SPIA wells are not impacting the Nashua
River." Even if performed over four consecutive years, once annual sampling at one site (Well D-l) for
one set of contaminants ("explosive-related organics") seems inadequate. Were other contaminants
sampled for during this four year period? If so, what do their results show?

Sampling was done in accordance with our approved
QA/QC plan. D-l has been sampled for the complete
list of TAL, VOCs, semivolatiles, PCBs, explosives,
and semi-volatiles.

Nashua River
Watershed
Association,
Feb. 21,1996

8&
9

Groundwater Monitoring and Ecological Management Plans, pp. 8 & 9. The Army's decision to
develop and implement such plans is welcome re-assurance. NRWA requests that the monitoring
reports mandated by these plans be submitted as well to local Boards of Health and Conservation
Commissions. In addition, these plans should prescribe mitigation measures to be taken in the event that
EPA thresholds for any of the contaminants sampled are exceeded.____________________

The Army, USEPA-New England, and MADEP will
develop the details of the Integrated Natural Resources
Management Plan. This plan will be developed within
6 months of ROD signature. This issue will be
addressed in the plan._________________

Nashua River
Watershed
Association,
Feb. 21,1996

10 EOD Range Risk Assessment, p. 10—This plan should adequately describe the worst case scenario
projected. The plan assumes that continuing habitat disturbance will keep animals and plants off the
range and for this reason continuing contaminant accedences will be ecologically insignificant because
potential receptors will not be present However, periods of inactivity will very likely bring about the re-
esUblishment of animals and plants long before heavy-metal concentrations fall below EPA's thresholds.

The Army, USEPA-New England, and MADEP will
develop the details of the Integrated Natural Resources
Management Plan. This plan will be developed within
6 months of ROD signature. This issue will be
addressed in the plan__________________

Nashua River
Watershed
Association,
Feb. 21,1996

12 Zulu Ranges Risk Assessment, p. 12—What laboratory test was performed (And what were its results?)
that showed water samples were not toxic to aquatic invertebrates and fish despite lead accedences?
Again, if animals and plants return to disturbed habitat during these times of disuse, excessive
concentrations of heavy metals will likely prove ecologically significant

The laboratory tests performed were surface water
chronic toxicrty tests with invertebrates and fathead
minnows, tests were performed according to EPA
guidance. Results are provided in Appendix K to
Volume V of the Ft Devens Functional Area IRI
Report (August 1994). Water for testing was collected
from three sites in the north Zulu wetland and one site
in the south Zulu wetland. No effects on survival and
fecundity were observed. These results suggest that
indigenous biota would not be adversely affected by the
levels of contamination in wetlands associated with the
Zulu site.

The Army, USEPA-New England, and MADEP will
develop the details of the Integrated Natural Resources
Management Plan. This plan will be developed within
6 months of ROD signature. This issue will be
addressed in the plan__________________
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Originating Organisation of Document: U.S. Army Environmental Center
2. Document Title; Draft Final Record of Derision for the South Post Impact Area and Area of Contamination 41 Groundwater; and Areas of Contamination 25; 26. and 27
3. Date Comments Required; Response document _____________• ' - > :--: . - * ; - ; - '• : . -v- •'•:;: '•;• • ^fyM-'•. f: "A* t- ̂  ^ m • • ;?;>?g: :::?::'.-i: ;••••«;;.: :-.« ^^^^^ffffffff;-^-^-'
4. Reviewed

Line
7, • , ; : " ; . • •
Section

•.Comment 9. Comment Response

Nashua River
Watershed
Association,
Feb. 21,1996

13 Hotel Range Risk Assessment, p. 13—This section's phrasing suggests that water samples were not
taken from Cranberry Pond. If not, why not? How can the Army be sufficiently confident that samples
from Zulu Range are comparable to any that might be taken from Cranberry Pond? Once again, there is
concern about the ecological consequences of the settling of disturbed habitat and the reappearance of
animals and plants.

Six samples were collected intheRIand3intheSIat
Cranberry Pond. As stated in the ecological risk
assessment for Hotel Range, the lack of toxicity of lead
in nearby Zulu surface water samples suggests that the
lead is in a chemical form which is not bioavailable and
does not pose a threat to aquatic life.

The Army, USEPA-New England, and MADEP will
develop the details of the Integrated Natural Resources
Management Plan. This plan will be developed within
6 months of ROD signature. This issue will be
addressed in the plan__________________

U.S. DOI, Fish
and Wildlife
Service,
Feb. 29, 1996

AOC 25 (Explosive Ordnance Disposal Range)
Elevated levels of metals were reported in the Rl (Vol. II pg. 5-1, Line 45) at sampling location 255-92-
06X. This portion of AOC #25 is an area designated for emergency disposal of waste ordnance. The
proposed Plan (pg. 10) discusses conducting an additional human health risk assessment if the Army
were to relinquish control of AOC #25 and release the land for other purposes. This type of language
should also be included for ecological receptors and a new ecological risk assessment when military
activities (e.g., emergency disposal of waste ordnance) cease at the site. Current contaminant
concentrations at AOC #25 may not warrant immediate removal actions, but subsequent military
activities since the RI investigation may cause additional contamination requiring reexamination.

The following text has been added to the ROD "Should
the Army close and/or transfer this property, an
Environmental Baseline Survey (EBS) will be
conducted. The EBS will be provided to the USEPA-
New England and MADEP for comment"

The Army, USEPA-New England, and MADEP will
develop the details of the Integrated Natural Resources
Management Plan. This plan will be developed within
6 months of ROD signature. This issue will be
addressed in the plan._________________

U.S. DOI, Fish
and Wildlife
Service, Feb.
29,1996

AOC 25 (Explosive Ordnance Disposal Range)
In the Nature and Extent section of the RI (Vol. II, page. 5-33, Table 5-5), copper ( 29.7 ug/1) and lead
(18.8 ug/1) at AOC #25 exceed the acute and chronic freshwater Ambient Water Quality Criteria,
respectively. These elevated concentrations were not discussed in the RI ecological risk assessment
(ERA). The ERA summary in the Proposed Plan (pg. 10) also does not mention these contaminants

No surface water resources are located within AOC 25.
A natural spring and hs associated stream are located
west of the she across Firebreak Road, which flows into
Slate Rock Brook. This spring was very shallow and
the sample collected from H was turbid, explaining the
elevated metals. There is a groundwater divide
between the EOD disposal area and the spring so that
the disposal area cannot possible affect the water
quality at the spring. The ecological risks of
contaminants in Slate Rock Brook were evaluated in
the assessment of the SPIA provided in Section 9 of
Volume I of the Ft. Devens Functional Area I RI
Report._________________________
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Originating Organization of Document; U.S. Army Environmental Center
2. Document Title; Dran Final Record of Decision for the South Post Impact Area and Area of Contamination 41 Groundwater. and Areas of Contamination 25.2oy and 27
J- Pate Comment! Required; Response document :' . :•: ' . • . - . : . • • :

 : " • ' • V : ]:::-^^y'''V''.t::-: *•**$¥(< ••i'--^:''' ;:..:M: 'i^\f\:&&i
4. Reviewed

Page
6.
Line Section

8. Comment 9. Comment Response

U.S. DOI, Fish
and Wildlife
Service, Feb.
29,19960

AOC 25 (Explosive Ordnance Disposal Range)
In the RI (Vol. II, pg. 9-1, Line 44), we found an inconsistency in the discussion of potential polycyclic
aromatic hydrocarbon (PAH) contamination in surface soils. The ERA stated that since PAHs were not
detected in subsurface soils, the same organic analytical results would be expected in surface soils,
which were not analyzed for PAHs. This logic in the ERA for soil PAHs did not make sense. We could
accept the opposite (i.e., if the surface was uncontaminated the subsurface would likely be
uncontaminated), but the supposition that the surface soils are clean because the subsurface soils were
uncontaminated is illogical. Was this issue ever resolved? To us, this is an inconsistency that should
have been addressed before a Proposed Plan of No Action was issued. Sampling to determine potential
PAH surface soil contamination appears warranted.___________________________

The presumed lack of PAH contamination in surface
soils was based on the fact that TPHCs were found at
approximately the same concentration in both surface
soil and subsurface soil, yet PAHs (a component of
petroleum hydrocarbons) were not detected in
subsurface samples.

U.S. DOI, Fish
and Wildlife
Service, Feb.
29,1996

AOC 26 (Zulu Ranges)
We pointed out that elevated contaminant concentrations were omitted from the RI (Vol III, pg. 5-1,
Line 12) discussion if they could not be related to the she. If an environmental contaminant was found
at concentrations likely to cause a biological effect, the RI should have mentioned the elevated level and
its consequences even if the contaminant could not be directly attributable to military training or
demolition activity

The concentrations of these chemicals was equivalent
to the local background concentrations. However, the
Army, USEPA-New England, and MADEP will
develop the details of the Integrated Natural Resources
Management Plan. DOI concerns of data gaps will be
discussed during this plans development This plan will
be developed within 6 months of ROD signature. This
issue will be addressed in the plan.___________

U.S. DOI, Fish
and Wildlife
Service,
Feb. 29,1996

AOC 26 (Zulu Ranges)
The RI ERA (Vol. Ill, pg. 9-23) recommended additional toxicity tests, chemical analysis of sediment
pore water, arid/or other ecological investigations in the Zulu wetlands. The Proposed Plan (pg 12),
however, only mentions that water samples were not toxic to aquatic invertebrates and fish.

The Army, USEPA-New England, and MADEP will
develop the details of the Integrated Natural Resources
Management Plan. This plan will be developed within
6 months of ROD signature. This issue will be
addressed in the plan._________________

U.S. DOI, Fish
and Wildlife
Service,
Feb. 29,1996

AOC 26 (Zulu Ranges)
The USFWS concurred with the Army that remediation was not necessary at AOC #26 if explosive and
ordnance training were to continue (Vol. Ill, pg 5-2, Line 32). We qualified this statement in our letter
with the condition that new contamination from ongoing military activities may require a reassessment if
the South Post closes and new land-uses may be implemented. Specifically, lead and explosive
contaminants should be reassessed following closure. We also concurred with the RI findings that
further investigation is warranted to evaluate risk to ecological receptors using the Zulu wetlands (Vol.
Ill, pg. 9-23, Line II).__________________________________________

No response required.

U.S. DOI, Fish
and Wildlife
Service,
Feb. 29,1996

AOC 27 (Hotel Range)
Surface soil contamination at AOC #27 requires further evaluation. In the review of the RI (see
USFWS comments for Vol. IV, pg. 5-1 and 9-8), it was unclear to us how the subsurface soil boring
data related to potential surficial contamination. Although, we recommended limited surface soil
sampling to resolve the issue, it apparently was never conducted.

Subsurface soils were collected in the RI, and in the SI
10 soil samples were collected at depths of 0 to 20 feet
Both the SI and RI data were evaluated in the
ecological risk assessment, and no COPCs were
identified. In addition, the entire former disposal area
has been deeply buried as a result of profound
remodeling. All surface soils at the AOC are recently
bulldozed subsoils or originate from outside the former
disposal area. Therefore, additional soil sampling does
not appear to be warranted.______________
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U.S. DOI, Fish
and Wildlife
Service,
Feb. 29,1996

AOC 27 (Hotel Range)
The ERA focused on potential risks to aquatic invertebrates in Cranberry Pond (Vol. IV, pg. 9-14, Line
17). Although lead was detected in surface water, the ERA did not include a discussion of possible risks
to the warm water fish community in the pond.

As discussed in section 9 of Volume IV of the Fort
Devens Functional Area IRI Report, page 9-12, line
15, the assessment of risks to aquatic invertebrates was
done using toxicity reference values that address all
forms of aquatic life, including fish and aquatic plants.

U.S. DOI, Fish
and Wildlife
Service,
Feb. 29,1996

AOC 27 (Hotel Range)
The RI (Vol. IV, pg. 9-16, Line 5) suggested that toxicity tests conducted for AOC #26 may also be
applicable to AOC #27. The Proposed Plan (pg. 13) also attempts to make this connection. As we
noted, site-specific conditions and variations in concentrations of inorganic and other contaminants
between the sites may make this an invalid hypothesis. We agreed with a conclusion in the ERA (Vol.
IV, pg. 9-19, Line 20) that the benthic community may be at risk from AOC #27 contaminants. To
resolve this issue, toxicity tests for AOC #27 should be considered in the proposed Environmental
Management Monitoring Plan._____________________________________

The Army, USEPA-New England, and MADEP will
develop the details of the Integrated Natural Resources
Management Plan. This plan will be developed within
6 months of ROD signature. This issue will be
addressed in the plan.

U.S. DOI, Fish
and Wildlife
Service,
Feb. 29,1996

AOC 27 (Hotel Range)
The RI ERA (Vol. IV, pg. 9-18, Line 9) recommended additional sediment sampling to define the nature
and extent of contamination in Cranberry Pond. The Proposed Plan (pg. 12) mentions that only one
sediment sample showed elevated metals and dismisses the need for additional sampling. We concur
with the recommendations in the ERA, and restate our opinion that additional sediment sampling is
warranted in Cranberry Pond.______________________________________

The Army, USEPA-New England, and MADEP will
develop the details of the Integrated Natural Resources
Management Plan. This plan will be developed within
6 months of ROD signature. This issue will be
addressed in the plan.

U.S. DOI, Fish
and Wildlife
Service,
Feb. 29,1996

AOC 27 (Hotel Range)
In the Proposed Plan (pages 10,12, & 13), the summaries of Ecological Risk Assessments for all three
AOCs state that the risk at these sites would not be ecologically significant due to the disturbed nature of
the habitat These statements attempt to devalue the habitat provided by the SPIA to fish and wildlife
resources. Although military activities are disruptive and the habitat may be disturbed at certain times
of the year, training activities do not occur continuously. Many species will utilize the habitants
associated with the AOCs in other seasons when training is sporadic. Some species are even more
tolerant of military training and may continue to use the areas throughout the year adjusting their
activity patterns to periods of the day (i.e., dawn and dusk) or night when training may be less intensive
or frequent__________________ __________________________

No response required.

U.S. DOI, Fish
and Wildlife
Service,
Feb. 29,1996

We reiterate our strong beliefs that the issues and concerns discussed above (and the other issues we
mentioned in our April 27,199S letter) should have been addressed before a No Action plan were
adopted for the SPIA. While the USFWS has no desire to delay the cleanup/remedial process at Fort
Devens, we cannot support the Proposed Plan in its present form. If the recommendations and data gaps
identified in this letter are completely addressed within the Ecological Management Monitoring Plan,
and it is made clear to the Army the remedial actions may be required in the future, prior to any land
transfer, we could join EPA in supporting the Army's Proposed Plan of No Action. We suggest that
language be added to the ROD that requires the Army to accomplish the ERA recommendations and
investigate or resolve all RI data gaps. Without this language, we believe that a No Action ROD could
be used later in the process to refute the need for additional assessment, sampling, or remedial action.

Additional work as recommended by DOI will be
discussed during development of the Integrated Natural
Resources Management Plan.
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MADEP
Feb. 29,1996

Par. 1 The proposed plan should note that the ROD does not affect assessment or remedial activities on the
other South Post sites. These sites include AOC 41 (Beer Can Landfill), S A 6 (household Landfill), S A
12 (Range Control Landfill), SA (Popping Furnace), and RCRA closure of SA 28.

The following text was added to the ROD Declaration
statement and Executive Summaries "This ROD does
not affect assessment or remedial activities on areas not
specifically mentioned herein."____________

MADEP
Feb. 29,1996

Par.} The MADEP recommends that the proposed plan note the location of the groundwater divide.
Additionally, the plan should note that an explosive related organic, dinitrobenzene is found in
monitoring wells SPM-93-8X, SPM-93-IOX, and SPM-93-16X which are north of the New Cranberry
Pond Groundwater divide.

The purpose of the fact sheet and proposed plan is to
summarize the information on each AOC. For detailed
information, the RI Report should be consulted. Even
though explosives and other contaminants were found
in the referenced wells, no exposure exists at these
points based on the current and future use (Army
training activities). The ecological concerns will be
addressed in the Integrated Natural Resources
Management Plan which will be developed post-ROD.

MADEP
Feb. 29,1996

Par. 5 Please note that explosives were analyzed in groundwater samples collected from EOD-1 and metals
were present in groundwater samples collected from EOD-4.

The purpose of the fact sheet and proposed plan is to
summarize the information on each AOC. For detailed
information, the RI Report should be consulted. Even
though explosives and other contaminants were found
in the referenced wells, no exposure exists at these
points based on the current and future use (Army
training activities). The ecological concerns will be
addressed in the Integrated Natural Resources
Management Plan which will be developed post-ROD.

MADEP
Feb. 29,1996

10 Par. 7 The MADEP recommends that the plan note the presence of explosives and metals in AOC 26
groundwater.

The purpose of the fact sheet and proposed plan is to
summarize the information on each AOC. For detailed
information, the RI Report should be consulted. Even
though explosives and other contaminants were found
in the referenced wells, no exposure exists at these
points based on the current and future use (Army
training activities). The ecological concerns will be
addressed in the Integrated Natural Resources
Management Plan which will be developed post-ROD.

MADEP
Feb. 29,1996

12 Par. 4 Although the proposed plan notes the presence of metal contamination in one Cranberry Pond sediment
sample, the analytical data indicates numerous accedences of background and sediment criteria in other
Cranberry Pond sediment samples. The MADEP recommends that the Army review the available
sediment data and include language in the proposed plan noting the accedences. Additionally the
proposed plan should note the presence of explosives in groundwater on the site.

The purpose of the fact sheet and proposed plan is to
summarize the information on each AOC. For detailed
information, the RI Report should be consulted. Even
though explosives and other contaminants were found
in the referenced wells, no exposure exists at these
points based on the current and future use (Army
training activities). The ecological concerns will be
addressed in the Integrated Natural Resources
Management Plan which will be developed post-ROD.
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Section
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FACT SHEET SPlAOroundwater and AOC 25, 26, and 27 - January 30, 1996
MADEP
Feb. 29, 1996

MADEP
Feb. 29, 1996

MADEP
Feb. 29, 1996

MADEP
Feb. 29, 1996

MADEP
Feb. 29, 1996

1

2

2

2

3

Please note that the "no-action" ROD does not preclude future assessment and remediation activity
should implementation of the monitoring plan detect any increase in contamination or threat to human
health or the environment

The MADEP recommends that the fact sheet state that the ROD does not affect assessment or remedial
activities on the other South Post sites. These sites include AOC 4 1 (Beer Can Landfill), S A 6
(Household Landfill), SA 1 2 (Range Control Landfill), SA 42 (Popping Furnace) and RCRA closure of
SA28.
The MADEP recommends that this section be corrected to note that dinitrobenzene was found in
groundwater in wells north of the groundwater divide. This explosive related organic was found in
monitoring wells SPM-93-8X, SPM-93-10X, SPM-93-16.

Other instances of contamination that should be discussed in this section include:

AOC 25: Heavy metal groundwater contamination in EOD-4 and 25M-93-10X, explosive groundwater
contamination in EOD-1 and surficial soil contamination in 25S-92-05X and 25S-92-06X.

AOC 26: Explosive groundwater contamination in 26M-92-02X, 26M-92-03X, 26M92-04X.

AOC 27: All Cranberry Pond sediment samples exhibit heavy metals contamination in excess of
background and ecological criteria. Additionally, please note that both explosives and dissolved heavy
metals were found in AOC 27 groundwater.
The MADEP recommends that the fact sheet note that the risks posed to human health are within the
EPA's standard for acceptable use based on current use.

Although the MADEP acknowledges that there is no threat to human health associated with SPIA
groundwater based on risk assessments and current use, we recommend that the fact sheet note that the
risk assessments did not consider groundwater as a contaminant pathway.

The Army understands and agrees with MADEP that
any future actions will need to be assessed to determine
their potential impact and the need for additional
investigations.
The following text was added to the ROD Declaration
statement and Executive Summaries "This ROD does
not affect assessment or remedial activities on areas not
specifically mentioned herein."
The purpose of the fact sheet and proposed plan is to
summarize the information on each AOC. For detailed
information, the RI Report should be consulted. Even
though explosives and other contaminants were found
in the referenced wells, no exposure exists at these
points based on the current and future use (Army
training activities). The ecological concerns will be
addressed in the Integrated Natural Resources
Management Plan which will be developed post-ROD.

The Army agrees that the risks are within USEPA
standards based on current and future use. The Army
has included statement to that effect in the ROD.
The Army did address groundwater as a contaminant
pathway in the RI.

DRAFT ROD for SPIA Groundwater and AOC 25, 26, and 27 - February 14, 1996 '^m--: ••' :':"'': 'C& ;. W * : w::;,. • .' : ? ̂ Ix.: ; + • :•:; - .-, •• ; ? ; . • ;:::,;:;. A ::::,:; :,W::::H: :":: • ;: • : - :s : ;: -: K; . : .;•* • :-•-.,;,;•• H^n • : : • : , . ; . . : ; . : :
USAEC Public
Affairs Office

USAEC Public
Affairs Office
USAEC Public
Affairs Office
USAEC Public
Affairs Office

7

7

7

7

4

21

23

35

Explain what is meant by local background samples.

More space is needed between "L" and the superscript "2."

More space is needed between "L" and the superscript "3."

More space is needed between "L" and the superscript "4."

Added the following text after first mention of local
background samples "Background samples are those
collected in a similar medium (i.e., water, soil,
sediment) that are not believed to be contaminated"
Changed text to "screening value' (50 pg/L)"

Changed text to "screening value3 (2 (ig/L)."

Changed text to "screening value' (50 (ig/L)"
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4. Reviewed
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EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)

EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no datet

,•8. • • : • • ; ; .
P.*

Gen.

ES-1

ES-1

ES-2

ES-2

ES-2

ES-2

ES-2

ES-2

3

4

5

14

• • « . - • • • £ • •
Lane

20

23

4

18

20

24

36

38

9

20

18

• 7i : • : . : • : : • .
Section

Par. 3

*•*?"""** •:^^^]^-^im^:::Mm^i^^^^^^

Please delete "deemed acceptable by USEPA-New England" and change to read "deemed acceptable" in
all section of the ROD that have this statement

Please change this line; the sentence is applicative.

Please add that this will be the use for the foreseeable future also.

Please add at the end of the sentence: "within 6 months of ROD signature."

Please add the additional parameters that this will be sampled for (i.e., MCLs/MMCLs).

Please make the development of this plan a separate paragraph. Please add "the details of this plan will
be developed jointly by the Army. EPA New England, US Fish and Wildlife Service, and MADEP
within 6 months of ROD signature."
Please add to the end of the sentence: "annually."

Please add a sentence describing the Army's responsibilities if the land use changes as a result of closure
and/or transfer.

Please add to the end of this sentence: "as required under CERCLA"

Please reference the fact that the SPIA was retained and will continue to be used as a training range.

The TRC was established in March, 1991.

Please specify what the "future activities" are (i.e., military training).

IE-6 is 1/1,000,000 not 1/100,000. Please change.

'^^"^mmm^mm-mm^K
Global search done to remove "deemed acceptable by
USEPA-New England" and replace with "deemed
acceptable."
Changed sentence to read "The SPIA is
approximately.."

Changes text to read "SPIA is and will be for the
foreseeable future an active.."

Text was added.

The following text was added to the end of this bullet
"Massachusetts and Federal drinking water
requirements (MMCU/MCLs)."
Bullet was not changed. Text was separated from a
subsequent paragraph and made a stand alone
paragraph that focuses on this plan.
Text was added.

The following text has been added to the ROD "Should
the Army close and/or transfer this property, an
Environmental Baseline Survey (EBS) will be
conducted. The EBS will be provided to the USEPA-
New England and MADEP for comment"
Text was added.

The following text was added " However, the SPIA will
be retained by the Army for continued use as a training
range."
The text was modified to read correctly.

The text was modified to read "..future military training
activities.."

The text was modified to read correctly.
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EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)
EPA-New
England >
(no date)
EPA-New
England
(no date)
EPA-New
England
(no date)

EPA-New
England
(no date)
MADEP
Mar. 25, 1996

MADEP
Mar. 25, 1996
MADEP
Mar. 25, 1996

S.:::i :;::
Pate

16

17

18

18

18

18

18
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A-E

Dl

D2

6.
Line

12

35

11

22

29

37

41

3

45

6

7. ,::.;::•;.;•:,•
Section

VIII

Par. 1

;̂ £T :̂:: ' ; • .• : v. .-. : -: • • .:;t • :
1 .2E-1 is not within or below the EPA's risk range. Is this a typo? Please clarify.

How does the Army Range Control restrict access? Are there security patrols, etc.? Please expand this
section.

Please add at the end of the sentence: "within 6 months of ROD signature."

Under this bullet, I would suggest not listing specific wells; this plan still needs to be negotiated between
Army, EPA. and MADEP.

Please add that the Plan will be developed within 6 months of the ROD.

Please make this a separate paragraph and explain that this plan will be jointly developed by the Army,
EPA, US Fish and Wildlife Service, and MADEP within six months of ROD signature.

Please add at the end of the sentence: "annually."

Who will implement the long term groundwater monitoring plan? This needs to be mentioned also.
Also in this paragraph, please reference the Army's responsibilities under CERCLA as a result of
closure and/or transfer.

Please add the risk tables to the appendix.

Recommends further review of South Post groundwater flow directions, hydraulic conductivity, well
construction details and analyzed contaminant levels in the development of the final plan.

Add at the end of the sentence "for the pathways that were assessed."

Please note that the no-action ROD does involve long term monitoring of groundwater.

;i 9. Comment Response ; •: f-. ;. •• *;-•. . :-:;•; :-KK^ ••••••••. •- Hi,-
£::& .;• :*s: m. *: -, :•-. ̂ ttisM tm iSif ,;-.v. ''A':^. • ' :•:••: f?-t±:-^ •
: W S'iJ f Illl: ili H-'llll? tffiilll-'i"- - ̂  :•& • ; :t: ': • • ;:'; 9

Number was entered incorrectly, the appropriate value
"1.7 x 10*' has been entered.

Text adequately describes restrictions.

The desired text has been added.

Specific reference has been removed.

The following text was added to this paragraph "The
plan will be developed within 6 months of ROD
signature."
The desired text was added.

The desired text was added.

The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
The appropriate tables have been added to Appendix E.

The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
The desired text has been added.

The following sentence was added to the end of the
subject paragraph "Long term groundwater monitoring
will be conducted at the site under this "no action"
ROD."
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Add at the end of the sentence "unless the land use changes."

Add at the end of the sentence "even though levels exceeded Army and EPA action levels."

Add to end of sentence "due to the absence of a pathway for any known ecological receptor to access
SPIA groundwater."
Add at the end of sentence "for assessed pathways."

Add to end of sentence "to incorporate data from new sentinel well (s) and ascertain any potential
impacts to MCI Shirley."
Please note that the Groundwater Monitoring Plan will be completed within six months of ROD
signature.

Please note that the Ecological Monitoring Plan will be completed within six months of ROD
signature.

Please change the text to note that reviews may be needed on a more frequent basis than five years
should she conditions change. An example of this would be evidence of transport of a contaminant off-
post or a sharp rise in a contaminant concentration in a sampled monitoring well.

Please check the acreage figure stated in this sentence. A review of the area indicates that the acreage
for the SPIA could be 50% higher than stated.

Please note that the SPIA also encompasses several study areas

Please note that there are information repositories in the Lancaster, Shirley, Harvard and Ayer libraries
that contain information relative to ongoing Fort Devens environmental actions.

Please note that the Ecological Monitoring Plan will be completed within six months of ROD signature.

j;i^£lii!B»H»en4.IteiH»o^

The desired text was added.

The desired text was added

The desired text was added.

The desired text was added.

The desired text was added

The following text was added to the end of the
paragraph "The groundwater monitoring plan will be
completed within 6 months of ROD signature'*
This information is incorporated in a paragraph
dedicated to the Integrated Natural Resources
Management Plan, following the specified bullet
The following sentence was added to the end of the
paragraph "More frequent reviews may be conducted
should site conditions change."

Total SPIA acreage is 1450 to 1500 acres, however, in
this ROD we are only addressing the area of the SPIA
north and west of the groundwater divide. This area is
about 964 acres. Language has been added to the text
to clarify this statement
The text has been modified to read "..as well as several
study areas (SA's), and a number of other.."
The following text was added to the end of this section
"hi addition, there are information repositories in the
Lancaster, Shirley, Harvard and Ayer libraries that
contain information relative to ongoing Fort Devens
environmental actions. "
The following sentence was added to the end of this
paragraph "This plan will be completed within 6
months of ROD signature."
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Please note in this paragraph that more than 50% of the SPIA overlies a medium yield aquifer which is a
potential source of drinking water. Therefore, MADEP concurrence with the ROD constitutes
MADEP's agreement that the site is adequately regulated under the provisions of 3 10 CMR 40,000, the
Massachusetts Contingency Plan.

The MADEP recommends that the metal concentrations of sediments from Cranberry Pond and Zulu
Range be reviewed and compared and the sentence corrected as necessary. Cranberry Pond sediment
metal concentrations for arsenic, copper, chromium lead, mercury, nickel and zinc appear to be
generally higher than those analyzed in Zulu Range sediments.
Please note that any future use of SPIA groundwater will require a human health risk assessment

The MADEP notes that although the section contains a discussion of SPIA groundwater, the section
cannot be considered complete unless h also encompasses a discussion regarding potential impacts on
ecological receptors from contaminated sediments. The MADEP recommends that the section include
discussions on soil and sediments.
The MADEP recommends the installation of the following additional monitoring wells to facilitate
SPIA groundwater monitoring and enhance the South Post Groundwater Model: Install a monitoring
well between SPM-93-08X and the drinking water well, D-l . The installation of this well was
recommended on December 7, 1994 by the Agency for Toxic Substances and Disease Registry

The MADEP recommends the installation of the following additional monitoring wells to facilitate
SPIA groundwater monitoring and enhance the South Post Groundwater Model: Add wells south of
New Cranberry Pond to detect potential transport of contaminants off-post The MADEP recommends
the installation of three monitoring wells northwest of Trainfire Road.

The MADEP concurs with the inclusion of EPD-1 in the LTMP. However, we recommend that 26M-
92-03X due to the proximity of the two wells, and the variance in contaminants analyzed in the wells'
groundwater samples as well as the variance in the screening depth of the two wells. The inclusion of
both wells in the LTMP will greatly enhance the Army's ability to detect contaminant transport

The MADEP recommends that 27M-92-01X be enhanced in the LTMP with the inclusion of both 27M-
93-05X or 27M-93-06X. Both of these latter wells are adjacent to 27M-92-01X and are screened at
varying depths and contain disparate contaminants which may be related to their screening level.

. 9. Comment Response *:•:;&;£.• y-x;: ? ̂ ^:: :. .•-••• '• ', .-• yM'--.

The following text was added to this paragraph "More
than 50 percent of the SPIA overlies a medium yield
aquifer which is a potential source of drinking water.
MADEP concurrence with this ROD constitutes
MADEP's agreement that the she is adequately
regulated under the provisions of 3 10 CMR 40,000, the
Massachusetts Contingency Plan."
The sentence has been rewritten and the subject text
removed

The following text was added to the end of the
paragraph "Any future use of the SPIA groundwater
will require a human health risk assessment'*
Appropriate text has been added.

The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
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The MADEP recommends the inclusion of SPM-93-12X in the LTMP. This well provides better
screening of the southern portion of the SPIA and intercepts groundwater flow from AOC 25.

Please note that the Groundwater Monitoring Plan wilt be completed within six months of ROD
signature.
Please note that the Ecological Management Plan will be developed within six months of ROD
signature.

Comment: "Redfox" in this paragraph should be two words. Recommendation: Replace with "red fox"

Comment: In this paragraph, an example of scientific notation is given in the parentheses. To
correspond to the 1x10-6, the 1/100,000 should be 1/1,000,000.
Recommendation: Please nuke correction.
Comment: The RME is defined here as exposure to the "maximum contaminant concentrations" at a

when the 95 percent UCL exceeds the maximum.
Recommendation: If a decision was made to use the maximum concentration as the RME (not the 95
percent UCL) in the risk assessment, this should be stated clearly in the ROD.

Comment: The cancer risk for an adult exposed to sediment is reported to be 1.2x10-1. This must be a
typo considering the combine risk to an adult is 1.4x10-7.
Recommendation: Please correct
Comment: In both of these sections, the statement is made that some COCs exceeded USEPA
guidelines, but the ecological risks were deemed acceptable by USEPA-New England This appears that
the USEPA-New England ignores USEPA guidelines.
Recommendation: To avoid misinterpretation by the public, it would be helpful if a sentence was added
to these two sections explaining why continued use of the Impact Areas for military training would
support USEPA-New England conclusion that the ecological risk is acceptable.
Comment: According to this section, the Groundwater Monitoring Plan will be further developed but is
stated that Well D-l will be sampled annually. Well D-l is currently a potable water source to transient
personnel while training for two week periods.
Recommendation: As part of the Groundwater Monitoring Plan, in accordance with the suggestion of
the Agency for Toxic Substances and Disease Registry, a sentinel well should be installed between
SPM-93-08X and Well D-l to detect contaminant migration. This will allow for actions such as
prohibiting the use of D-l as needed if significant concentrations of contaminants should be migrating in
that direction.

ii:8£^3?î ^^
The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
Text was added.

This information is incorporated in a paragraph
dedicated to the Integrated Natural Resources
Management Plan, following the specified bullet
The desired changes has been made.

The text was modified to read correctly.

The text in this section was modified to read "and the
average exposure cases evaluated in the human health
risk assessment were based on the maximum and
average chemical concentrations in the exposure media,
in accordance with USEPA-New England (USEPA
1989) guidance."
Number was entered incorrectly, the appropriate value
"1.7 x 10* has been entered.

Subject text was removed.

The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
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Throughout the text, the term "Contaminants of Potential Concern" is used However, Tables 1 8-20 in
Appendix E are entitled "Chemicals of Potential Concern". Since the use of "chemicals" is much less
negative, suggest replacing "contaminants" with "chemicals" in the ROD.
Overall, concur that the "No Action" alternative is sufficiently protective of human health under current
and reasonable anticipated future use scenarios.

|!!(,tptl!l»l* .̂Itea|*H^

COPC stands for "Contaminants of Potential Concern",
therefore the titles Tables 1 8-20 in Appendix E will be
corrected.
No response required.
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Ms. Early
Feb. 29, 1996

DRAFT PROPOSED PLAN Unauthorized Dumping
MADEP
Mar. 27, 1996

MADEP
Mar. 27, 1996

MADEP
Mar. 27, 1996

MADEP
Mar. 27, 1996

MADEP
Mar. 27, 1996
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I am requesting that the Army install test wells at regular intervals surrounding the Fort's perimeter, at
variable depths, and test for all possible pollutants including explosives.

Area, AOC 41- February 1996 , ; - .^vWfg A-: *.;;; . • • : • • * : • , • : . ; . • - : . • ; • • . :..;.:. : - x. .^-^si
Please clarify the scope of the monitoring plan presented in this paragraph. The stated monitoring of
only well D-l conflicts with the long term monitoring plan information provided in the description of the
proposed groundwater monitoring presented on page 20.

Please note that the implementation of the Landfill Consolidation Plan will alleviate the problems
associated with contaminated soil on the she.

Please note in this paragraph that the source of the chlorinated solvents in the groundwater is unknown.
The results of the Field Investigation should include a discussion of surface water sediment
contamination. A review of data contained in the Final She Investigation, Groups 2 & 7 (may 1993)
indicates sediment arsenic, lead, zinc, heptachlor, DDD and DDE exceedances of NYSDEC and
Province of Ontario Criteria. Additionally, lead and iron exceeded USEPA ambient water quality
criteria as well as both Massachusetts and EPA drinking water standards.
The MADEP recommends that the Army review groundwater flow data for the area and provide
additional groundwater information as necessary. As we noted in our comments on the final remedial
investigation, the MADEP agrees that regional groundwater flow is in an easterly direction and
discharges to the Nashua River. However, an inspection of groundwater data levels of site groundwater
monitoring wells indicates at least some local groundwater flow towards New Cranberry Pond. A
review of Figure 3, referenced in this paragraph, indicates the presence of contours on the figure. Please
indicate on the legend whether these contours are for surface topography or groundwater.
The MADEP concurs with the inclusion 41M-94-09A, 41M-94-09B, and 41M-94-1 IX in the long term
monitoring plan. However, we recommend the provision of further rationale for the inclusion of 41M-
94-I2X in the plan. Additionally, we recommend inclusion of a monitoring well on the southern portion
of the site for incorporation into the plan. Either 41M-94-04X or 41M-94-14X would be appropriate for
the detection of anv potential contaminant transport.

The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.

The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
Not applicable. Subject text was omhted or rewritten.

Not applicable. Subject text was omhted or rewritten.

The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.

The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP
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Spell out AOC.

Change "the groundwater will be monitor at the" to "the groundwater will be monitored at the"

Change "adversely effect" to "adversely affect"

Why are we saying this twice.

Add address info and/or phone numbers.

Spell out MADEP.

Define "fluvial" or use simpler term.

Add "micrograms per liter, or" prior to ug/L.

Is there some more descriptive way that these numbers can be presented so that the public understands?

Spell out c-l,2-DCE

Spell out "VOCs" and reference in glossary.

What is the allowable level of TCE? Might want to include.

Define "based on the blank data assessment"

Need to put risks in terms the public can understand - for example if risks are 1x10-6, say "The risk is
that one person in one million of developing cancer." See Section B, P. 14 of ROD for AOCs 25, 26,
and 27.

;:;: 9. Comment 1ltipu^j§§;^j:;^W:3ti:mt&- ^ ::

"AOC" is in the "Acronyms" section of the ROD.

Not applicable. Subject text was omitted or rewritten.

Not applicable. Subject text was omitted or rewritten.

Not applicable. Subject text was omitted or rewritten.

Not applicable. Subject text was omitted or rewritten.

MADEP is defined in the ROD.

Not applicable. Subject text was omitted or rewritten.

Not applicable. Subject text was omitted or rewritten.

Not applicable. Subject text was omitted or rewritten.

Not applicable. Subject text was omitted or rewritten.

"VOCs" is in the "Acronyms" section of the ROD

Not applicable. Subject text was omitted or rewritten.

Not applicable. Subject text was omitted or rewritten.

Not applicable. Subject text was omitted or rewritten.

DRAFT FINAL ROD SP1A mnd AOC 4 1 Groundwater and AOCs 25, 26, and 27 - April 29, 1996
MADEP
May 10, 1996

MADEP
May 10, 1996
MADEP
May 10, 1996
MADEP
May 10, 1996

DS-2

DS-2

ES-2

5

3

4

3

1

Please change "three AOCs" to 'Your AOCs"

Please note that the Groundwater Monitoring Plan and Ecological Monitoring Plan are to be
Implemented within 6 months of ROD signing.
Please note that the Ecological Management Plan will be completed and implemented within 6 months.

The public meeting transcript is not included in the Responsiveness Summary as stated in the text
Please include them in the final draft .

The indicated change is not appropriate. However, the
text has been changed to read "SPIA groundwater,
AOC 41 groundwater, and the three AOCs"
The desired change has been made.

No change was made since this is stated in the 9nth
paragraph on that page.
They will be included in the Final ROD.
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Please discuss South Post Impact Area (SPIA) groundwater discharge in this paragraph. Although it is
noted that groundwater from the ranges does not leave the SPIA, some discussion regarding flows of
groundwater from the SPIA itself would be appropriate.
Although information regarding AOC 41 is noted in the Documentation of No Significant Changes, a
description of the remedial alternative for the site should be included in Section VII in order to enhance
the continuity of the report
Please note that wells will be used to monitor the southern portion of the SPIA as well as the other sides
mentioned in the paragraph. The MADEP considers the inclusion of wells located on the southern
portion of the SPIA to be an integral part of any long term monitoring plan in that there are off-post
areas in this direction that are impacted by SPIA groundwater flow prior to flow reaching the Nashua
River.

Please note that further assessment of remedial action will be required if implementation of the long term

Please note that the Ecological Management Plan will be developed and implemented within six months
of ROD signature.
Please add an additional paragraph stating that the South Post Groundwater model will be refuted to
include MCI Shirley and to provide better resolution of the southern portion of the South Post

Please change "three AOCs" to 'Tour AOCs"

The MADEP recommends a review of data generated by the long term monitoring plan on an annual
basis. A five year review is insufficient to be protective of human health and the environment

The off-site laboratory results should be presented for AOC 41 in this paragraph as was done for the
other AOCs rather than referring the reader to the RI report.
Please present the results of the baseline risk assessment in this section as opposed to referring the reader
to other documentation.
The MADEP's review of groundwater data indicates that New Cranberry Pond surface water is not
recharging AOC 41 groundwater, therefore the Army's statement that groundwater from AOC 41
cannot impact New Cranberry Pond ecological receptors may be flawed. MADEP recommends that this
issue be resolved before this statement is included in the ROD.

s 9. Comment Reaponse vmw:&'' m:mm- ':?-mt:m
; ;.; ; • •.: . ;::. • • :; .:...:::;::::.;::0. *:'':'':::;::..;.:<•': .'.':v:;;:':|:;:;::|. -;\ •:•'',''. '//.• ;:;v '^/\ ./••'• '••:•:••:•. :':>:•

A paragraph from the RI which discusses this issue will
be incorporated into the ROD in its entirety.

All information regarding AOC 41 is included in the
Documentation of Significant Changes in accordance
with EPA-New England guidance
Mention of specific groundwater monitoring wells are
not made in the ROD. The details of the ghround water
monitoring plan (including number and location of
monitoring points) will be developed jointly by the
Army, USEPA-New England, U.S. Fish and Wildlife
Association, and MADEP.
An evaluation of all monitoring data will be conducted
every 5 years in accordance with EPA guidance.
No change was made since this is stated in the 7nth
complete paragraph on that page.
The South Post groundwater model will not include
MCI Shirley. The Army will share the data with MCI
Shirley if they should chose to run their own model.
The indicated change is not appropriate. Only AOC
41 groundwater is addressed in this ROD. The Jfth
paragraph on the previous page was altered to reflect
this comment
Monitoring will be conducted annually and the data
will be evaluated every 5 years in accordance with EPA
guidance.
This will be included in the ROD.

This will be included in the ROD

The Army disagrees with this statement New
Cranberry Pond is man made. Because of these
artificial surface water elevations, New Cranberry
Pond recharges to the AOC 4 1 groundwater.
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The MADEP disagrees with the Army's statement that a number of MADEP comments regarding the
Proposed Plan were received subsequent to the Proposed Plan's finalization. The MADEP forwarded its
comments on the Proposed Plan within 30 days of our January 31, receipt of the plan. The MADEP
recommends that the Army respond to our comments.

The first sentence should read "...SPIA groundwater, AOC 41 groundwater, and the three AOCs..."

Please mention that the landfill portion of AOC 4 1 will be handles separately (under State solid waste
program?).

In the fourth sentence, please delete "by EPA New England".

At the end of the third sentence, delete the word "annually", we have not decided on the sampling
frequency as of yet

Delete the word "annually", we have not decided on the sampling frequency as of yet

Please add the public meeting summary and responsiveness summary to appendix D.

In the first sentence please add "...SPIA groundwater, AOC 41 groundwater, and the three AOCs..."

Please delete the word "annually", we have not decided on the sampling frequency as of yet

Please mention that the landfill portion of AOC 41 will be handles separately (under State solid waste
program?).

Please briefly discuss the sampling results in the same level of detail you do for other AOCs.

Please briefly discuss the sampling results in the same level of detail you do for other AOCs.

;;. ?. Coniitiei*:Re«|HHlsr

The MADEP comments received by the Army that
were not addressed pertained to the content and
wording of the Proposed Plan or Fact Sheet When
these were published in January 1 9% they were final.
All comments received following their publication were
incorporated, as appropriate, into the ROD.
The desired change was made.

The following text was added to the end of this
paragraph "The landfill portion of AOC 41 will be
addressed under a separate action."
The indicated text was deleted.

The indicated text was deleted.

The indicated text was deleted.

They will be included in the Final ROD.

The desired changes was made.

The indicated text was deleted

The following text was added to the end of this
paragraph "The landfill portion of AOC 41 will be
addressed under a separate action."
This will be included in the Final ROD.

This will be included in the Final ROD.
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On Page 1 , this map should be larger and clearer in detail. It is difficult to read as presented. There
should also be a maps of AOC 41 similar to the ones you have for the other AOCs (sampling and
monitoring locations, results, etc.) On Page 1 , this map should be larger and clearer in detail. It's
difficult to read as presented.
Please add the public meeting transcript and responsiveness summary to Appendix O.

There are a number of AOC 41 tables missing in the Appendix. Please insert the appropriate AOC 41
results tables (groundwater, soils, COPCs, risk, etc.).

We request that the monitoring stations be placed such that migration can be detected in any direction
and will be detected well before h could travel off post, regardless of new well development in
Lancaster.

We would like to know at what point a clean-up would be initiated.

We also request that a report of findings be provided on an annual basis and that it be submitted to the
Conservation Commission as well as the Board of Health, Planning Board, Board of Selectmen, as well
as the Town Library. This report should contain a summary and/or benchmarks for comparing data so
they can be understood by people outside the hazardous waste profession.

We suggest that provisions for meetings and public information activities be reserved in the event that
migration or increased contamination is detected. Public involvement notices and legal notices should
be placed in newspapers that serve the Town of Lancaster instead of surrounding towns which has
apparently been the case.

We beleive that the addition of site #4 1 after the public meeting was somewhat confusing and the
information about this site is not clearly presented in the report During the public meeting a question
was raised concering what would be done at the landfills on the South Post It was stated that a plan was
being developed that would include consideration of excavation and other ahemetives. We understand
that #41 is a landfill and yet the report makes no mention of landfill cleanup.

;;s9rC<Hninent.Rei|MH«:';j:::;:;;;:̂

This will be included in the Final ROD.

This will be included in the Final ROD.

This will be included in the Final ROD.

The details of the ghround water monitoring plan
(including number and location of monitoring points)
will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
If contamination is detected off she, remedial action
will be initiated by the Army with consultation with
EPA-New England and MADEP.

The Army agrees. The Conservation Commission as
well as the Board of Health, Planning Board, Board of
Selectmen, and Town Library will be added to the
distribution list if not already listed. The details of the
monitoring report content and presentation will be
developed during the preparation of the groundwater
monitoring plaa
The Army conducts Restoration Advisory Board
meetings monthly. These are open to the public and
serve as a forum for the public to comment on Army
restoration activities and obtain information. The Ft
Devens BEC can provide the interested parties with the
schedule and location of these meetings.
Section IX of the ROD states that "The landfill portion
of AOC 41 will be addressed under a separate action."
The Army intends to address this under the
Massachusetts solid waste regulations.
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We respectfiilly request that the Town be kept informed of proposed actions for the cleanup of dumps
and landfills, as well as groundwater monitoring.
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Suggested change: "Should the Army close of transfer or change the use of this property an EBS will be
conducted, and the "no action" decision in this ROD will be re-examined in light of the changed use and
risk factors resulting from this closure/transfer.
Suggested change: Risk assessment refers only to EOD, Zulu, and Hotel Ranges. Please discuss the
AOC 4 1 risk assessment briefly.

Suggestd change: If on-she hazardous substances, pollutants or contaminants that may present an
imminent and substantial endangerment to the public hearth and welfare..". This statement should also
appear in the body of the ROD, in "Description of the No action Alternatives" Section.
Suggested change: If the Army closes or transfers or changes the use of the property, an EBS will be
conducted, and the "no action" decision of this ROD will be re-examined

Please add that the landfill portion of AOC 41 will be handled under s separate action as you have done
in the Executive Summary.

Correction: A typo - public meetings

Change: "additional assessments may be required" to additional assessments will be required"

Please add "...and AOC 4 1 groundwater"

Please add: "...an assessment is made as to whether the implemented no action alternative remains
protective"

Please change to: "If on-site hazardous substances, pollutants or contaminants that may present an
immenent and substantial endangerment to public health and welfare..".

Please change to:"lf the Army closes or transfers or changes the use of the property, an EBS will be
conducted, and the "no action" decision of this ROD will be re-examined."

i!;!!!!i!il::|:::lil:l!!!!i!iill̂
The Army agrees the Conservation Commission as
well as the Board of Health, Planning Board, Board of
Selectmen, and Town Library will be added to the
distribution list if not already listed.

Suggested change was made.

Additional text was added.

Suggested change was made.

Suggested change was made.

Suggested text was added.

Correction was made.

Suggested text was added.

Suggested text was added.

Suggested text was added.

Suggested change was made.

Suggested change was made.
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Please add: "...an assessment is made whether the no action alternative remains protective of human..."

It is not appropriate to speak of a "no action" decision as "using permanent solutions to the maximum
extent practicable." Please delete this sentence, and state that "no action a necessary to ensure
protection of human health and the environment"

Please add maps of AOC 41 similar to the ones you have for the other AOCs (sampling & monitoring
location, results, etc.) On page A-l 1 - please improve the quality of this map, it is difficult to interpret

The MADEP recommends that the description of the remedy include the following: A preclusion of
further development of drinking water supplies in the monitored areas.
Add AOC 4 1 to the list of sites where groundwater monitoring will be conducted. The first paragraph of
the remedial description notes that monitoring will be conducted at EOD, Zulu and Hotel Ranges. AOC
41 should be included in that Section DC, Documentation of Significant Changes, includes no provisions
for groundwater monitoring at AOC 41.
The MADEP requests that the remedial description note that the sites will be subjected annual reviews
and that any indications of contaminant transport, emanating from the AOCs, within the SPIA or off the
SP1A will precipitate further assessment actions.
Any change of use will require further assessment action. Although this is mentioned in Section IV of
the document, H should be listed as a component of the remedy.
Please refine the description of the area to be covered by the ROD. The description currently presented
defines the entire SPIA and not the ROD coverage area noted in the executive summary. Additionally,
an appropriate figure should be presented which delineates the area! scope of the ROD.
Please delete references to any Feasibility Study (FS) having been conducted for the ROD sites. The
ROD alludes to an FS having been conducted for the SPIA and associated sites. However, no FS was
conducted for the sites. An Initial Screening of Alternatives for Functional Areas I and II was published
in June 1994, but presented no alternatives were presented for the South Post
Please explain how continued use of the SPIA makes the risks to on-she ecosystems acceptable.
Continued use of the area does not appear to do anything to ameliorate ecological risk and may actually
enhance risk. The sentence describing this phenomenum is repeated several times in the ROD and
should be expunged or clarified.
Please note Comment 4 regarding the Ecological Risk Assessment Section.

Please correct the paragraph heading that notes Hotel Range as AOC 25. The EOD Range is the correct
designation for AOC 25.

g;S.:Comment Response ^/f^ft ̂ •f\^^:^;^:::

':;;!:;11 Slftx ;-; .i-:!-::$®MtM$ZK;.- f •<• ' -m "\ i -f t- : : " ' •! ;•
Suggested text was added.

Text was deleted and added as suggested.

Maps were added. They are as similar as possible.
However, two separate firms prepared the RI'i for
AOC 25, 26, and 27 and AOC 4 leach in their own
format, therefore the maps will not be identical in their
information content and presentation.
The Army will preclude the development of drinking
water sources in the monitored area.
The Army will add AOC 41 to this list

The desired text was added.

The desired text was added.

The text was modified.

The indicated text was deleted.

The text was modified.

The text was modified.

The change was nude.
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Please correct the paragraph describing conduct of toxicology tests on AOC 27 surface water. A review
of the RI indicates that the toxicology tests were conducted on AOC 26.

Please describe the Army's plan for future explosive ordnance disposal.

See Comment #1.

Please describe how the remedial alternative would "use permanent solutions to the maximum extent
possible". The MADEP ii of the opinion that the lack of source identification and control inherent in the
no-action alternative is a temporary solution.
See Comment #3.

mjfitimm^v^iitm^m^m^mm^^mfi^!!!l!:;fe
The toxicity testing did take place at AOC 26. This
paragrapgh referes to the results of that testing for
comparison purposes.
No UXO disposal activities are occuring at this time.

The text was modified.

The text was modified.

The text was modified.
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Volume I
Pages 1 to 71

UNITED STATES ARMY
BRAC ENVIRONMENTAL OFFICE
In Coordination With The

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

PUBLIC HEARING ON THE PROPOSED PLAN
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P R O C E E D I N G S

CHAIRMAN CHAMBERS: We're going to get

started. Welcome everybody. This is a Public

Hearing on the Proposed Plan for the South Post

Impact Area. My name is James C. Chambers; I'm the

BRAC Environmental Coordinator here for the U.S.

Army at Fort Devens . This evening we're meeting

here; my offices are upstairs. This is now space

operated by the Massachusetts Government Land Bank,

so we thank them for providing us the space for this

evening's meeting.

Tonight we're going to have Mr. Hussein

Aldis from Ecology and Environment who is a

consultant with the Army Environmental Center out of

Aberdeen, Maryland. He's going to discuss the

studies that were done at South Post and what our

proposed plan is for the actions necessary for the

environment down there. There was a study done, a

remedial investigation done of the South Post Impact

Area and how it affects the groundwater, and that's

what he'll be discussing tonight.

Now, he's going to give his presentation.

You've welcome to ask questions at any time, but I

must remind you that this is a public hearing. I
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1 would ask everybody who's in attendance to sign the

2 attendance sheet, because this is a matter of public

3 record, so we want to know who is at the meeting

4 this evening. If you choose to speak, please

5 announce your name and what town or organization you

6 are from.

7 So I'll start by asking if there are any

8 questions right now before we start the

9 presentation.

10 I would also like to thank you all for

11 coming out tonight. I know the weather is quite

12 horrible out there, we've had a number of public

13 meetings, and I must say that this is one of the

14 more attended ones that we've had. So I do thank

15 you all for coming out this evening.

16 MR. CHRISTOPH: Actually, we came to check

17 the water contamination; that's why we're all here.

18 Never mind.

19 CHAIRMAN CHAMBERS: Mr. Hussein Aldis from

20 Ecology and Environment.

21 MR. ALDIS: First of all, I would like to

22 explain that all of this material which I am

23 presenting is taken directly from the remedial

24 investigation reports that are available in the

r
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public repositories in various towns or in the area,

so you can check the details in those remedial

investigation reports. All of the material that I'm

presenting tonight is also displayed on the boards

at the back of the room. These will remain here and

will be available from the BRAG office.

If you find that I am going too fast, by

all means, stop me. But of course in trying to

explain the results of, say, three years of work at

essentially five different sites, I am going to be

touching on a large amount of work very lightly,

just trying to hit the highlights and give you a

feeling for the conclusions and the results and, as

a result of the investigation, what it is that the

Army is likely to do with the South Post area.

First of all, I would like to start off by

defining - -

MRS. vom EIGEN: Excuse me, I have a

question. You said the information was on file in

the town library, and I understand there is no file

at the Lancaster Library, so that we could check it

with regard to the reports that were done.

CHAIRMAN CHAMBERS: Could you State your

name , please .
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1 MRS. vom EIGEN: Florence vom Eigen of

2 Lancaster.

3 CHAIRMAN CHAMBERS: Well, we do maintain

4 repositories of information at public libraries, and

5 Lancaster is one of them. If this particular

6 information is not there, I'm not aware of that.

7 MRS. vom EIGEN: Well, I was told by

8 someone that it was not in the Lancaster Library,

9 and I'll have to check that out.

10 MR. LIDSTONE: Is there some way that

11 people should refer to this body of documentation

12 when they talk to the library? Maybe the librarian

13 didn't understand what they're looking. I'm Bob

14 Lidstone, Lancaster Conversation Commission.

15 CHAIRMAN CHAMBERS: Some of you know, but

16 because this is a public hearing, it's part of the

17 process that you must announce your name.

18 Again, we make regular distributions to the

19 four towns: Ayer, Harvard, Shirley and Lancaster,

20 as well as the Davis Library here on Post. And

21 there's an administrative record maintained in the

22 Town Hall in Ayer. So what they should do is ask

23 for -- we refer to it as the "information

24 repository." And we make a periodic notification in

r
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the newspapers of what documents are available at

the repositories, as well as we do a mass mailing to

a certain mailing list to announce that these

documents are available.

So I will make a note and then check to see

if these documents are there. But I can assure you,

there are volumes of documents relating to the

environmental restoration at Fort Devens maintained

at the Lancaster Library.

MRS. vom EIGEN: It was Mr. Lidstone who

told me that there weren't any.

MR. LIDSTONE: Oh, yeah?

MRS. vom EIGEN: This afternoon. Sorry, I

didn't recognize you.

MR. ALDIS: I would like to explain the

limitations of what I'm going to talk about tonight,

because we didn't investigate the entire South

Post. What we did was, we investigated those sites

that had been identified, as a result of their

history and use, as being areas of potential

concern; and they were primarily within what is

known as the South Post Impact Area.

This diagram shows part of the South Post.

The boundary of the South Post goes close to or
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1 along the Nashua River, as you probably are aware,

2 and across to the North Nashua to the west. But

3 this area outlined with the red dashed line is

4 what's known as the South Post Impact Area, and it's

5 the impact area for weapons firing in the South

6 Post. They have fired antitank weapons; they have

7 fired shells from the Main Post across Route 2 into

8 this area; they have fired bazookas and mortars and

9 small arms of all kinds. This has been the area

10 which has received the impacts of those weapons.

11 The four ranges that we specifically

12 investigated were, from the south to the north, the

13 Explosives Ordnance Disposal, the EOD range, AOC 25

14 as it's known, which is the area of contamination or

15 area of concern.. Then the Zulu Ranges on the west

16 side of the impact area; one of them is a grenade

17 range, and one is a demolitions practice area. The

18 Hotel Range is now a small arms firing range, but it

19 was formerly used for the disposal of explosives and

20 munitions. And Cranberry Pond, right next to Hotel

21 Range, it was discovered during the course of the RI

22 had been used to dispose of explosives by detonating

23 them on the surface of the pond when it was frozen

24 in winter. So that area was expanded to include

r
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Cranberry Pond as well as Hotel Range.

Other sites around the impact area have

included a small landfill at SA 12, a burn pit up

here at SA 15, a small what was known as the beer

can landfill at SA 41. Those have been the subject

of other previous investigations or even subsequent

investigations and are reported separately.

We looked at the overall impact not only of

the individual ranges within the South Post Impact

Area but the whole impact area itself. And I'd like

to explain that it's really divided physically into

two portions. On the north and west side is Slate

Rock Brook which receives the groundwater discharge

from the west side of the range -- of the impact

area. On the other side there is this unnamed

stream, Heron Pond, another unnamed stream leading

to New Cranberry Pond, that runs through the middle

of the impact area.

So that, basically, the area is divided

into three sections: that which drains to Slate

Rock Brook; that which drains to the unnamed streams

here; and that which drains to the unnamed streams

from the southeast side. Almost no groundwater

which is generated by rainfall or snow melt on the

DORIS 0. WONG ASSOCIATES



10

1 South Post Impact Area leaves the South Post without

2 first discharging to surface water. The only

3 possible impact area are a few acres along the very

4 southeast side, and this is not the impact area of

5 the ranges here but the firing point of the ranges

6 down here.

7 Now, what I'd like to do is run briefly

8 through this slide show, and I really will make it

9 brief.

10 (Whereupon, there was a slide presentation)

11 MR. ALDIS: I think most people who are

12 members of the public around here have not probably

13 been on South Post. It is open for fishing and for

14 hunting under certain conditions with certain

15 permissions and certain times, but most people

16 probably aren't aware of what the South Post Impact

17 Area looks like. Let me see if I can show you

18 something.

19 This is what most people see, the public, I

20 mean. That's the entrance, and if you're going in

21 there to hunt or fish with specific permission at

22 specific times, you're not going to see anything

23 much else of the South Post Impact Area except by

24 looking through the fencing that otherwise surrounds

r
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the site. It is controlled access. This is the

range control at the main gate.

I've already discussed the fact that the

area was the target of a large variety of weapons

over a long period of time. One of the points that

needs to be made is that its future use will

continue to be military training, and as far as we

know, the Army is going to retain it for the

foreseeable future.

The scope of our study was to look at the

overall impact of the SPIA on the groundwater, the

sediments and surface water around it, as well as

the specific ranges within it.

This is the same map that I was discussing

at the introduction showing the topography and

drainage. The blue arrows are the direction of the

groundwater flows, as far as we can deduce them,

from the wells that we install.

Some parts of the South Post Impact Area

are quite open; they are burned off fairly regularly-

to help explode any munitions which didn't explode

on impact. This is one of the ranges used for

antitank weapons. The dark shadows in the middle

ground are some target vehicles that you use for
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1 mortar and antitank fire.

2 This is another area which is kept in a

3 mowed and controlled state; it's used as a sniper

4 range.

5 Other areas are wetlands. As you saw,

6 there are streams on either side and in the middle

7 of the South Post Impact Area.

8 And some parts of it are quite forested.

9 This is a beaver pond on Slate Rock Brook.

10 One of the things that's rather obvious to

11 people who visit the South Post is it's really a

12 nice, natural area, and it's become almost a

13 wildlife refuge. The scope of our investigation is

14 outlined in these slides where we have the writing,

15 but I don't want to go into it in great detail. You

16 can read up on .that yourself.

17 What we found as a result of the studies

18 that we had done on the groundwater was that the

19 major control for groundwater flow is not the

20 surface topography, which consists of glacial sands

21 and gravels, but the underlying bedrock. You may

22 not be able to see this very well, but the bedrock

23 contours show a ridge of phyllite or slate that .runs

24 underneath here, underneath the area colored green,
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which is the impact area, and the groundwater flows

off that ridge to either side to discharge to the

surface water.

None of the groundwater that's generated by

the South Post Impact Area leaves the South Post

without first entering surface water, either this

unnamed stream or Slate Rock Brook directly to the

Nashua River, with the sole exception of a very

small area down here on the southeast corner, as I

mentioned before.

MR. LIDSTONE: Question. Bob Lidstone.

Does that mean that the significant aquifer that

runs under the Main Post does not get any recharge

from the South Post or at least from the impact

area - -

MR. ALDIS: That's correct.

MR. LIDSTONE: -- without going off the

South Post first?

MR. ALDIS: That's correct. The

groundwater that's generated within the South Post

Impact Area enters surface water before it can ever

reach the Main Post.

MR. LIDSTONE: But from the surface water,

it doesn't then go down into an aquifer recharge
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1 without going off the Post?

2 MR. ALDIS: The Nashua River is a gaining

3 stream, which means groundwater is discharging to

4 the river, not the river to the groundwater, at any

5 point along its course. Fortunately, the only place

6 that can possibly happen is where there is a pump

7 well, and the only instance I know of that is the

8 McPherson well in North Post, which is near the

9 river. If the McPherson well is pumped at high

10 volume for a long period of time, it did induce some

11 flow from the Nashua River into the well.

12 MR. LIDSTONE: But the only way for this

13 water to get into the aquifer of the Main Post would

14 be through the river?

15 MR. ALDIS: Through the river, that is

16 correct.

17 MR. LIDSTONE: Good.

18 MR. ALDIS: Going backwards again. The

19 nature and extent of contamination that we found on

20 investigation was in the wells that were placed

21 around the SPIA and within the SPIA; that is, not

22 specifically at an individual range. It was very

23 low levels of explosives, low levels of pesticides,

24 like DOT and its derivatives primarily, which are
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almost certainly the result of spraying from

mosquito control, et cetera.

There are two places - - let me show

you -- on the east side. This well is slightly

contaminated with explosives. This well directly

downgradient from it is completely clean. This well

is slightly contaminated with explosives, and so is

this well. This is three out of the 13 wells which

are placed around the SPIA. And this well, which is

the only water supply well on the South Post, has

also been tested and found to be clean. So these

wells between impacted areas of the South Post where

there are slight levels of explosives in the

groundwater are in fact between them and the

discharge points in the river, and they're found to

be clean.

We have found some slight traces of

explosives getting into surface water and sediment,

and I'll cover that later.
-%

DR. CRAMER: Dr. Cramer, David Cramer. I

have a question. Contaminated with explosives?

MR. ALOIS: Yes.

DR. CRAMER: Excuse my ignorance. What's

an "explosive"?

DORIS 0. WONG ASSOCIATES
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1 MR. ALDIS: They're usually oxygen and

2 nitrogen organic compounds. They contain their own

3 oxygen, and, consequently, when they react

4 violently, the explosive basically decomposes very

5 rapidly burning the oxygen within the molecule of

6 the explosive. It's the rapidity of reaction which

7 distinguishes them from other compounds.

8 DR. CRAMER: So what's left over?

9 MR. ALDIS: Nitrous oxide, carbon dioxide,

10 oxygen; just simple molecules usually. What we have

11 found is actual molecules of the explosive, HRX,

12 RDX, these are fairly complex molecules, with

13 nitrate groups attached, which provide the oxygen

14 result which causes them to be reactive. They're

15 relatively unstable; that's their distinguishing

16 mark. They could be set off by other explosives or

17 by simple heat or friction or impact.

18 DR. CRAMER: Okay. Now, when you say that

19 one well is contaminated -- two wells are

20 contaminated with the explosives, so these are

21 unspent chemical compounds that are in there? Let's

22 say, for example, stuff that's leached out of shells

23 or compounds that have not exploded, not reacted; is

24 that what I hear you saying?
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1 MR. ALDIS: That's the assumption, that

2 these were explosives that were in part of the

3 munitions, and they just didn't react at the time

4 that they were fired. Either they never exploded at

5 all, or they were not completely destroyed in the

6 explosion. We are talking about micrograms per

7 liter; that's parts per billion, low-level parts per

8 billion. Nothing more than 6 parts per billion of

9 any explosive was found in any groundwater well.

10 DR. CRAMER: Okay. So you could drink that

11 water, and you wouldn't get sick?

12 MR. ALDIS: Oh, yes. The fact is that not

13 a great deal is known about the long-term medical or

14 health impacts of drinking water contaminated with

15 explosives, because there's very little data on it.

16 But as far as risks are concerned, they're extremely

17 low, even if they were being drawn.

18 DR. CRAMER: The next question for my own

19 education. You have wells in that area, and certain

20 wells are contaminated with low volumes -- low

21 concentrations of the pollutants, or whatever you

22 want to call it. Now, how come the other wells in

23 the same area are not contaminated? My concept is

24 that there's like an underground aquifer and the
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1 wells all tap into the same aquifer. This is where

2 my education leaves me. And if one well is

3 contaminated, aren't they drawing from the same

4 underground lake or river or aquifer?

5 MR. ALDIS: What I would say about

6 groundwater is that it's all generated by rainfall

7 and snow melt, that it sinks into the ground. It

8 initiates from the point where the rainfall and the

9 snow melts start. And it depends entirely on

10 whether the soils, which have rain and snow melt,

11 passing through have been contaminated.

12 Now, the impact area has been subject to a

13 large number of explosions, but very erratically

14 distributed. And clearly, it's a matter of chance

15 or happenstance if one well happens to be directly

16 downgradient from an explosion that left some

17 unexploded material there.

18 DR. CRAMER: So those areas, those

19 underground pockets of water don't necessarily

20 communicate with each other?

21 MR. ALDIS: They're all interconnected; but

22 groundwater flow is so slow that it's not turbulent,

23 so it doesn't mix. And if you followed the path of

24 a single drop of rain that fell on the surface, it

r
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would go down to the water table, and it would

travel in a single-flow path that would not cross

any other until it reached surface water and

discharge .

So each individual area of the aquifer can

be considered to be unmixed, except for those parts

of the aquifer directly upgradient of it. It's like

a series of streams that run side by side but don't

mix. It's only if you disturb them in some way. If

you place a well in them and you pump the water,

then it will draw water from around it.

DR. CRAMER: So would you at some time

later give me a reading list? I'm interested about

the aquifers and which way the -- what you just

explained to me --

MR. CHRISTOPH: The flow.

DR. CRAMER: The flow, I'd like to read

about that, for somebody that's a beginner like me.

MR. ALDIS: I think the best thing you

could do is probably look at the references in the.

back of the remedial investigation reports for the

South Post Impact Area --

DR. CRAMER: Okay, thank you.

MR. ALDIS: -- as a start.
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1 DR. CRAMER: Thank you.

2 MR. ALDIS: This is repeating what I just

3 said about the three wells being slightly

4 contaminated with explosives, and yet there don't

5 appear to be any explosives leaving the South Post

6 in the groundwater, because at least two wells

7 between those that are contaminated and the rivers

8 are in fact themselves uncontaminated.

9 There is one water supply well on South

10 Post that's used by troops who exercise there, and

11 it was analyzed several times, and it does not

12 contain anything above drinking water standards.

13 There are no risks to human health from the

14 groundwater as a result of existing use, and because

15 the Army is going to retain the area and no new

16 wells will be installed, there cannot be any new

17 wells which will have risks. The existing water

18 supply well will continue to be evaluated and

19 analyzed on a regular basis to make sure that no

20 change occurs which will not be detected.

21 MRS. BIRTWELL: Anne Birtwell, Lancaster.

22 How deep are the wells you're using to test?

23 MR. ALDIS: The D-l well is 65 feet; it's

24 quite shallow.
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MRS. BIRTWELL: That's a drinking water

well?

MR. ALDIS: Yes.

MRS. BIRTWELL: And that's quite shallow.

MR. ALDIS: This was quite shallow. There

was no need for them to go deeper to get the volume

of flow that they needed.

MRS. BIRTWELL: To get water.

MR. ALDIS: Incidentally, it's almost the

same depth as the well which is contaminated

directly offgradient of -- no, I take that back.

It's almost the same depth as the contaminated well

on the South Post near it, so it's clear that the

explosives can reach that depth.

they go.

MRS. BIRTWELL: You don't know how far down

MR. ALDIS: They travel in the groundwater

they're dissolving in the groundwater, and it

depends on the flow patterns of the groundwater.

They're not going to go to any great depth before

they resurface at the river, because they discharge

to the river.

MRS. vom EIGEN: I have a question about

how long has the contaminated well been in use over

DORIS 0. WONG ASSOCIATES
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1 and above the uncontaminated ones, so that is there

2 a pattern of migration of the contamination?

3 MR. ALDIS: The drinking water well I am

4 not sure of the age of. I think it was 1939 or

5 something similar. Can anyone tell me that? It's

6 been there a fairly long time. The monitoring well,

7 which was found to be contaminated, was I believe

8 installed in '93; and you can tell by looking at the

9 name of the well. It's not marked, but I believe it

10 was '93, and certainly it's about that time. So

11 this was installed considerably after the drinking

12 water well.

13 MR. CHRISTOPH: This is not what you would

14 really consider a contaminated well, except as it

15 showed up in the test.

16 CHAIRMAN CHAMBERS: Again, sir, this is a

17 public hearing.

18 MR. CHRISTOPH: Eugene Christoph,

19 Lancaster.

20 MR. ALDIS: What we call "contaminated" is

21 a well which has a detectable level of a foreign

22 substance which is clearly not naturally derived.

23 And, as I said, these wells have less than six parts

24 per billion of detectable explosive in them. So

r
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1 it's at an extremely low level.

2 One of the factors that we also looked at

3 on the South Post was, since the groundwater

4 discharges to surface water, is the surface water

5 and the sediment associated with it also impacted?

6 So we did look at the ecological impact, and some

7 potential risks were identified. The odd thing is

8 that they were not from things which you would

9 expect to be from the ranges, lead and zinc,

10 possibly lead, could come from the ranges. Lead,

11 zinc and DDT were identified as being potential

12 risks to some aquatic invertebrates; but these were

13 regarded as being very marginal. They might have

14 detectable effects, but they were definitely

15 marginal. In fact, the wildlife was found to be

16 flourishing generally in South Post.

17 MR. LIDSTONE: Are aquatic invertebrates

18 more sensitive to lead, zinc and DDT than humans; is

19 that why it's an ecological and not human health

20 risk?

21 MR. ALOIS: No. The reason they're

22 selected is because they are the most widespread and

23 common biological organisms that are used to assess

24 the health of an aquatic system.
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1 . MR. LIDSTONE: So the lead, zinc and DDT

2 could be a hazard to human health if someone were to

3 drink the water, but nobody is planning on drinking

4 the water?

5 MR. ALDIS: No. This was an effect in the

6 sediments, and as far as humans were concerned,

7 there was no significant impact at all from exposure

8 to sediments.

9 MR. LIDSTONE: Because nobody plans to eat

10 the sediment.

11 MR. ALDIS: Well, not so much that, but

12 even trespassers who splash through the mud and in

13 marshy areas might get some on the skin and could

14 presumably absorb a tiny amount. This was

15 considered, and there was no health effect from

16 that.

17 MR. LIDSTONE: That's sediment not in the

18 water itself.

19 MR. ALDIS: That's right.

20 In fact, one of the interesting things, was

21 to see some of the rarer animals you find on South

22 Post. This is a beaver lodge along Slate Rock

23 Brook.

24 And this was a Blanding's turtle which was

______________r
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found at Zulu Ranges.

Now, the individual explosives that were

looked at in the Explosive Ordnance Disposal Range,

EOD Range, this is a picture of it taken from the

air looking southeast. The actual disposal area was

this closed depression which you can see here. You

may be able to detect faintly a track which runs

around it. This was the area that explosives were

disposed of by open burning or other detonation.

Three sides have banks of sand around it that

contain the force of any explosion.

And if you look across the rest of the

South Post Impact Area across to here, this is the

stream and wetland which divides the SPIA into two.

These are the ranges on the other side, and the

trees beyond the wetland along the Nashua River. So

this is looking southeast across the range, just to

give you a feel for it.

There are no boundaries on the South Post

Impact Area, very few fences; this is just an

arbitrary line today drawn around the area where

they disposed of explosives. We put several wells

in here; one, two, three, four, five, six, seven,

eight, nine and ten wells were dotted around the
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1 area. Quite a number of soil samples were taken,

2 bore holes were placed to sample the soils, and in

3 effect what we found was almost nothing.

4 The groundwater discharges through the

5 disposal area and turns to the east and discharges

6 to the unnamed stream and New Cranberry Pond. The

7 only well which showed any contamination at all at

8 the end of the RI was this one, which had minuscule

9 amounts -- again talking parts per billion here --

10 it had the nearly 7 parts per billion of RDX and

11 just 1 part per billion of HRX, which are two

12 explosives that were disposed of on the site.

13 MR. CHRISTOPH: The area that you just

14 described there, is that perhaps an old course of

15 the Nashua River?

16 MR. ALDIS: No. This is an area of a

17 glacial delta into a glacial lake, and the reason

18 there is this depression in the ground is probably

19 because a lot of ice was stranded there, surrounded

20 with sand and melted, and where the ice melted, it

21 left a depression.

22 This shows the effects of the explosive

23 disposal and the surface; it blew holes in it,

24 basically.
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What we did was we tried to determine the

depth of bedrock, to choose the locations to put the

monitoring wells, since we believed the bedrock

determined the flow of groundwater, as it appeared

to do. We installed bore holes, took surface soil

samples and subsurface soil samples. And we did

take one surface water and sediment sample, but it

turned out to be in an area that could not possibly

be impacted by the site.

This gives you an idea of the actual site

itself. The only real impact has been the removal

of the natural vegetation to a large extent.

There were no human health risks found from

exposure to the soils. There was no potential for

exposure to the groundwater and therefore no risks.

And small areas of the soil were obviously

affected, but they were so small that the ecological

effects were minimal, and the surface water and

sediment is not affected by this site, period.

Zulu Range consists of two side-by-side

ranges. This is the spur of a hill seen from the

east; from an aerial view looking west towards the

wetlands along Slate Rock Brook, the forested

wetlands. There's a wetland to the north, a wetland
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1 to the south. This spur was modified with a berm

2 and a couple of amphitheaters of sand here, and

3 there are a couple of positions here, concrete boxes

4 that you could throw grenades from safely. This is

5 the range control .

6 Here is Zulu I, which is the demolition

7 practice area. They have a bunker here where they

8 hide when they're letting off explosives; but

9 basically, they construct things and then demolish

10 them to show people how to practice demolitions.

11 What we found on investigating this, we

12 installed about seven wells, one here, two, three, a

13 pair here at different depths, and two here. All

14 the downgradient wells were contaminated with

15 explosives. So the groundwater flow is from the

16 south to the north. Here's a SPIA well over here,

17 and it appears to indicate the flow is going north

18 to Slate Rock Brook. But these .wells that monitor

19 the groundwater on the range are all contaminated on

20 the north side, which shows that the groundwater is

21 contaminated on the range and is discharging to this

22 wetland on the north side. The soil effects are

23 less.

24 This is a wetland which receives the flow

r
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1 of contaminated groundwater. This is a wetland on

2 the south side which appears to be less affected.

3 This is a view of the grenade range with

4 the berm and the two grenade- throwing positions.

5 This is a shot of the mock bridge that was

6 erected for demolition as a practice exercise on

7 Zulu I. These are just to give you a feeling of the

8 nature of the country. It's been largely open, and

9 of course there's been disturbance where the

10 explosives and the construction modifications have

11 . taken place.

12 We did a seismic survey to determine the

13 depths of bedrock and where to put in monitoring

14 wells. We took a number of surface soil samples, we

15 did a number of test pits, and we took a lot of

16 surface water and sediment samples around the two

17 ranges .

18 One well showed manganese slightly

19 elevated, and this seems to be pretty certainly of

20 natural .origin. We found high manganese in a number

21 of wells around Fort Devens which are clearly not

22 affected by any site activities.

23 The soils have shown some polynuclear

24 aromatic hydrocarbons, PAHs, soot, you might call
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1 it, probably as a result of their burning on-site.

2 They did dispose of some explosives by burning. One

3 soil sample showed Cyclonite (RDX), as well as DDT

4 and its derivatives, and some TPH, total petroleum

5 hydrocarbons, and toluene.

6 MR. BIRTWELL: Toluene?

7 MR. ALDIS: Yes, from fuels. Gasoline

8 contains benzene-toluene-xylene, BTX.

9 MR. BIRTWELL: That's highly --

10 MR. ALDIS: Not highly; we deal with it

11 every day. We breathe it in every time we gas up

12 our cars.

13 MR. BIRTWELL: We had toluene and they shut

14 our plant down.

15 MR. ALDIS: Because of the exposure of the

16 workers to toluene?

17 MR. BIRTWELL: Air. We moved it and then

18 put in a recovery system.

19 MR. ALDIS: However, it's not particularly

20 toxic in comparison to many other compounds; it just

21 depends on the concentration.

22 We did find some explosives in the soil,

23 and this was particularly during the RI, but there

24 were none we discovered during the SI aside- from

__________________________~
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that slight trace of Cyclonite.

There were impacts on sediments but not on

surface water. There were low level hits of

explosives, particularly in the northern wetlands;

again, some other compounds you might or might not

recognize. Where these came from, it's not clear.

Some of them might be breakdowns of explosives; some

might be originating in phenolic herbicides; the

trichloroethylene might have come from some solvent,

perhaps used for cleaning something. But we have no

reason to suppose that these are widely used there.

There were lead levels in the sediment that

were above background, but these did not seem to

come from range activities, and they may be of

natural origin.

When we looked at the risks for that lead,

just to continue with the same thought, the elevated

lead levels in the sediment were tested with aquatic

organisms, and they were found to have no

discernible impact. So they're not bioavailable ,

and they're not toxic to the aquatic invertebrates

that were living in the sediment.

The ecosystems around the ranges appear to

be in good shape; in fact, the turtles may benefit
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1 from the disturbance of the soil and the creation of

2 open sandy areas, because they like to bury their

3 eggs in sand, even though they live themselves in

4 wetlands. The wildlife risks as a whole were

5 minimal. There is no human health impact of any

6 discernible level, because the groundwater is not

7 • being used a.nd will not be used as long as the Army

8 has the area. And the soils levels are well below

9 those that would affect people working on the ranges

10 or visiting the ranges or trespassers or sportsmen.

11 Hotel Range, as I said, was an impact area

12 for small arms. Right now they use it for machine

13 gun firing; but prior to its extensive modification

14 and creation for its present use, it was the site of

15 disposal of explosives by open burning and open

16 detonation.

17 The Cranberry Pond, which is right next to

18 it -- this is a map showing their relationship.

19 This is an embankment in the hill with banks of

20 gravel, natural banks of gravel surrounding it.

21 This is used as a target area for Hotel Range. And

22 formerly at the foot of these gravels banks there

23 was an area where they disposed of explosives by

24 open burning or open detonation, but they also

r
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1 apparently took explosives out onto the ice in

2 winter in Cranberry Pond and detonated there. So

3 once this was discovered during the course of the

4 RI, the Army asked us to take sediments and surface

5 water samples within Cranberry Pond to investigate

6 those possible impacts also.

7 This is a view of the southwest corner of

8 Cranberry Pond. You can see it's really a lovely

9 place.

10 North of the range there is a small stream

11 beginning in a wetland. This area is kept cleared

12 of vegetation, because it's part of the area over

13 where the machine guns were fired; but you can see

14 the stream which starts in this wetlands, and this

15 is the point where the groundwater appears to

16 discharge.

17 The range of our investigation is much the

18 same as the others. We did a seismic survey to try

19 and determine depth of bedrock, to select locations

20 for installing monitoring wells. We did do a

21 geophysical survey looking for scrap metal that had

22 been dumped in Cranberry Pond, and we found quite a

23 bit, primarily steel drums. We did a large number

24 of borings and took a large number of soil samples
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1 over the former disposal and burning area. We

2 installed several monitoring wells. There were

3 already four.from the site investigation.

4 MR. CHRISTOPH: The drums that you found in

5 Cranberry Pond, where are they now?

6 MR. ALDIS: They are mostly rotted out and

7 still lying right there.

8 MR. CHRISTOPH: In the pond?

9 MR. ALDIS: In the pond.

10 DR. CRAMER: What's in the drums?

11 MR. ALDIS: Nothing.

12 DR. CRAMER: What was in them?

13 MR. ALDIS: What was in them, we have no

14 idea. I mean, there are several of them that I have

15 seen photographs of. I didn't take part in this,

16 but several photographs are just rotted steel

17 drums. Mainly you just have the hoops and a few

18 bits of rusted metal between them. I have no idea

19 how they got there or what they contained, but they

20 certainly have not had, as you'll see, an impact on

21 the pond that we can discern. We did collect the

22 surface water and sediment within the pond, and that

23 was the basis for our conclusions.

24 There were no impacts from metals on the
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1 groundwater, but all the wells within the Hotel

2 Range itself, all of them have some level of

3 explosives in them.

4 Because of the location of the disposal

5 area right at the foot of the steep slope we could

6 not put any wells upgradient of them within the

7 range, but we did have a well here which was part of

8 the South Post Impact Area well monitoring system,

9 and this is completely uncontaminated. So all of

10 these wells in this area are either within or

11 downgradient of the disposal area, and they did show

12 low levels of explosives.

13 The same sort of thing, RDX and HMX, as we

14 saw elsewhere. The sediment samples from the bottom

15 of Cranberry Pond did show elevated metals, but they

16 also had a much higher level of organic carbon than

17 the sediments to which we compared them around the

18 South Post. There was no contamination in the

19 surface water, and I'll discuss the risk from the

20 sediments in the next slide.

21 The soils themselves had no trace beyond

22 the very lowest levels of any of the disposal

23 activities. So evidently significant accumulations

24 of either the fuels that we use for burning or the
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1 explosives from South Post were not found in the

2 soil.

3 MRS. vom EIGEN: Florence vom Eigen,

4 Lancaster. Could you please explain the difference

5 between "sediment" and "soil."

6 MR. ALDIS: Well, sediment is found

7 underwater, basically. And the thing that we found

8 around the South Post Impact Area is that most of

9 the sediments have high organic carbon, they have a

10 lot of plant material, rotting plant material in

11 them, leaves and aquatic plants, stems and twigs,

12 and so on. These have an impact on the way in which

13 metals or organics can accumulate in them, because

14 organic carbon tends to absorb materials, and the

15 difference is simply where they're found.

16 MRS. vom EIGEN: Okay. Essentially --

17 MR. ALDIS: In the bottoms of ponds or

18 streams, they're sediment; elsewhere they're soils.

19 MRS. vom EIGEN: Thanks,

20 MR. ALDIS: The human.health risk was found

21 to be negligible as far as the soils were

22 concerned. The groundwater exposure doesn't exist

23 and will not exist as long as the Army retains the

24 base.

r
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The ecological risks were found to be

possible, certainly several of the metals were high

enough and certainly one sediment sample from

Cranberry Pond. They weren't uniformly high, .and

there was 4 - amino- 2 , 6 -dinitrotoluene , which I think

is a derivative from explosives, which was found in

the sediment. The only metal that was found to be

of concern in the sediment was the copper was high

enough it might have some effect on mallards,

although we did find mallards nesting around

Cranberry Pond.

And this is a clutch of mallard eggs

photographed by the biologist.

The whole point around our investigation

was we spent a great deal of time, effort and money;

and we did a very intensive investigation of the

entire area, particularly the ranges, and the levels

of contamination that we found were very slight.

Particularly the explosives, which were disposed of

and have been disposed of and are being used tiiere

in large quantities, we found minuscule amounts of

them in the groundwater, in the soils, in the

sediment. And certainly they do not appear to have

a significant impact, they can't have on human
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1 health at present usage. They don't appear to have

2 a significant impact on the wildlife. Some other

3 slight impacts were noted, but on the whole the

4 ecological situation in South Post is excellent, and

5 the wildlife are flourishing.

6 MR. LIDSTONE: The Cranberry Pond made me

7 think, because of a finding of drums in there, that

8 opens up the point that we don't know what it was

9 that was in those drums. But were there tests done

10 of a wide range of potential contaminants, or were

11 tests only done for the things that we were

12 expecting, like explosives and heavy metals?

13 MR. ALDIS: A wide range of analyses were

14 done. And you see that we took -- these were taken

15 during the site investigation; the other samples

16 were taken during the RI. We did both surface water

17 and sediment samples. Considering the area of the

18 pond, which is only 12 acres, we took a fairly

19 intensive series of samples there. And this sample

20 showed high levels of metals, and that was basically

21 it.

22 MR. LIDSTONE: But you tested for a wide

23 range of potential contaminants?

24 MR. ALDIS: We did, yes, we did.

^f
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1 MR. LIDSTONE: Good.

2 MR. ALDIS: The wells, as you see, the

3 groundwater enters the pond from the south and exits

4 from the north; it's basically an outcrop of the

5 water table, you might say. It's another kettle

6 pond; that is to say, it's the result of a block of

7 ice being stranded there and then melting. And this

8 is in effect an outcrop of the water table. This

9 flows out on the west side and discharges through

10 Hotel Range, so these wells are in fact measuring

11 the water quality coming out of Cranberry Pond.

12 They're also measuring the water quality of

13 the groundwater which is affected by the soils in

14 the area of the disposal. And yes, they do show

15 contamination. But most of it is discharging to

16 this wetland and stream north of here, and whatever

17 is not is going to end up in Slate Rock Pond. So

18 all of it is going to enter the surface water before

19 it exits South Post.

20 MR. LIDSTONE: And that stream flows into

21 Slate Rock Pond also.

22 MR. ALDIS: This also flows into Slate Rock

23 Brook and then to Slate Rock Pond. And as I said,

24 the biological surveys that we did seem to suggest
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1 that the ecology in South Post is flourishing. It's

2 really a wildlife refuge in many ways.

3 MR. CHRISTOPH: In the report that I have

4 read -- and I'm in the process of rereading a second

5 or third time to make sure I can get on top of it --

6 I keep hearing repeatedly that the Army is going to

7 stay here, the Reserves, for the foreseeable

8 future.

9 MR. ALDIS: Yes

10 MR. CHRISTOPH: I doubt that anybody in the

11 room, or perhaps in Northern Worcester County, would

12 have guessed five years ago that Fort Devens would

13 have been closing, since at that time the Congress

14 had voted to enlarge the Intelligence School by

15 bringing facilities here; and all of a sudden, bang,

16 we're on the hit list and Main Post and North Post

17 are vacated.

18 Now, if in fact the Reserves left here in

19 the next five years, for whatever reason,

20 unforeseeable tonight, obviously, what shape would

21 South Post be in? For example, Lancaster's

22 willingness to tap into the big aquifer on South

23 Post related to the Nashua River, so that we could

24 sell that 3 1/2 million gallons a day to Main Post

_______________r
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1 for industrial purposes or to Boston, as has been

2 discussed with the Fish & Wildlife Service. Could

3 you enlighten me at all.

4 MR. ALDIS: As far as the groundwater is

5 concerned, I think I'd be the one to answer that.

6 The Army may want to respond to other issues .

7 MR. CHRISTOPH: That's what I'm after, your

8 response.

9 MR. ALDIS: As far as the groundwater is

10 concerned, as I mentioned in the course of

11 describing this work, there is not a very good basis

12 for estimating the toxicity of explosives in

13 drinking water sources. Because of the EPA's

14 methodology in estimating risks, they always tend to

15 overestimate them, because they take conservative

16 values at every stage of the risk investigation.

17 These levels that have been found in the groundwater

18 may conceivably have some effect on someone drinking

19 them for a lifetime; but the issue is, are these

20 just the declining residual amounts that are there

21 as a result of past activities?

22 In this case of EOD Range, for example, it

23 was very clear during the course of our

24 investigation the explosives levels in the
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1 groundwater were declining.

2 MR. CHRISTOPH: That's good.

3 MR. ALDIS: Yes. In the case of Hotel

4 Range, there were only samples taken twice, and it's

5 not clear that they are declining, but they are at,

6 such low levels it's extremely unlikely they would

7 see any human health impact.

8 The other issue is, of course, the Army

9 maintains responsibility for this no matter what

10 happens to the land in the future, and I think

11 really the Army needs to sort of address the issue

12 of land use.

13 MR. CHRISTOPH: I'm more concerned with

14 water quality, because the Army is less predictable

15 than the water is, I think.

16 MR. ALDIS: None of the water in the South

17 Post is contaminated to a level that I would think

18 is significant. As I said, there may be excedences

19 of no detectable effect levels as derived from

20 certain approaches used by the EPA in estimating

21 risks; but these are very conservative approaches,

22 and they tend to overestimate risk.

23 MR. CHRISTOPH: I'm glad to hear it's a

24 conservative approach, because you mentioned in one
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of the wells there have been two tests. Over how

long a period of time was that?

MR. ALDIS: In the case of Hotel Range, EPA

took the samples during the SI, and we took samples

during the RI, and I think they were separated by

about a year and a half.

MR. CHRISTOPH: In your customary area of

expertise, would that year and a half two samplings

be sufficient to give you satisfaction that the

water there is not contaminated?

MR. ALDIS: But it is contaminated. And

it's because very similar levels were found in both

samplings that we are satisfied that we have a good

understanding of what the levels are based on.

MR. CHRISTOPH: And they are not

increasing?

MR. ALDIS: They're not increasing, and

there are no additional sources. The results that

we found are consistent with the historical disposal

of explosives there, not with the current use.

MR. CHRISTOPH: That current use doesn't

concern me; it's the future use at some point in

time when the Department of Defense vacates South

Post. Now, the foreseeable future, as I said, it
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1 may be five years, it may be ten, it may be fifty;

2 but I'm concerned, will we be able to market that

3 water for drinking purposes, whenever it is

4 vacated?

5 MR. ALDIS: I would refer you to Mr.

6 Byrne.

7 MR. BYRNE: My name is from James Byrne

8 from the EPA Regional Office in Boston. Basically,

9 right now the reason we're making this decision to

10 basically leave things be is because it's under the

11 current foreseeable future use as we discussed.

12 When and if the property changes hands, what we

13 would require under law is that another assessment

14 take place on the status of the water at that point

15 in time, whether it be tomorrow or ten years from

16 now. And at that time we would look at those

17 contaminants, and in fact the record of

18 contaminants.

19 I'm kind of jumping the gun here, but part

20 of this record of decision we.'re signing here is to

21 sign a long-term monitoring plan to measure those

22 contaminants from the Army explosives ordnance

23 disposal. What we plan to do is look at that data

24 and make sure, number one, it is staying on South
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Post. If it were to migrate off Post during the

next five years, say, when the Army still owns the

land, the Army again would be obligated to do

something about that.

So there were basically two trigger points

here. Point one, for the foreseeable future the

Army is using the land, and we're instituting a type

of long-term groundwater monitoring plan to take a

look at this to make sure that none of these

contaminants migrate off Post and cause any harm in

the drinking water supplies.

Point two would be if sometime in the near

future the Army leaves this area, and the property

is going to be transferred or sent to another agency

or back into private hands. We would take a look at

that library of groundwater data, we would take a

look at groundwater data at the current situation

and make an assessment at that point as to whether

this water is safe for Lancaster, for instance, to

tap into and start marketing, or is additional

clean-up or something needed before you could

undertake that activity.

MR. CHRISTOPH: Okay. You can understand

my concern.
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1 MR. BYRNE: Yes, I can.

2 MR. CHRISTOPH: With decreasing

3 availability of good water, especially in this area,

4 our understanding, at least verbally, is that it is

5 the Fish & Wildlife Service on a federal basis who

6 would probably be assuming the property. It is

7 obviously to our advantage and interest to ascertain

8 that enough will be done in the way of monitoring to

9 make sure that we do have in fact a marketable

10 source.

11 MR. BYRNE: What we would do is similar to

12 what we did now. We would look at the situation at

13 the point, what you people intend or something like

14 that, and run these risk numbers, exposure numbers

15 based on the contamination we see. And what would

16 come out of that is, in a sense, a yes, go ahead and

17 use it with no problem; or a maybe, let's hold on,

18 this water might need some additional treatment

19 before you can use it; or worst case, no, forget

20 about it.

21 MR. CHRISTOPH: Well, if worst case ever

22 occurred, who do we sue?

23 MR. BYRNE: The Army would come back;

24 they'd be obligated to do something. The worst case

r
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is if the Federal Government goes broke.

MR. CHRISTOPH: You wouldn't sue.

DR. CRAMER: Two questions. Actually,

three questions. Number one, if, let's say, the

water is to be sold today to Boston or tomorrow,

given the information you have, would they buy it?

Could they drink it?

MR. BYRNE : That's a tough question,

because we really didn't look at that. Basically,

we'd have to look at that scenario. That's one we

did not look at.

MS. WELSH: I can answer that question.

Lynne Welsh from the Massachusetts Department of

Environmental Protection. I've worked with Jim and

Jim on evaluating the results of testing that

they've done. We're three different agencies; we

have three slightly different ways of evaluating the

data that came in.

We have concurred with the EPA and the Army

that, for right now, this is the best way to handle

the situation at Fort Devens . A lot of study has

been done, but because the activities are going to

continue on at the Post, they're going to somehow

slightly alter the results that we have from today
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1 to year one and year two on out. And the Army is

2 going to be here, and they have to have training

3 facilities. But we did some calculations of our own

4 on the water - - the risk from the contamination

5 levels at the worst case that the Army found in

6 their investigations and found that they did exceed

7 our 1-in-100,000 cancer risk factors.

8 So to answer your question, yes. But also

9 the good news is, you can treat this water, these

10 chemicals can be treated. So that if you did need

11 to use the water today, which is not likely and is

12 not going to happen, you could treat it to make it

13 safe.

14 MR. LIDSTONE: I think I'm missing

15 something here. There are no suggestions that

16 there's a substantial aquifer that this water is

17 involved with, correct?

18 MS. WELSH: No, there are.

19 MR. LIDSTONE: We're talking about water on

20 top of slate here.

21 MS. WELSH: No.

22 MR. LIDSTONE: This water could contaminate

23 significant aquifers?

24 MR. ALDIS: May I answer that. For the

I****
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most part the South Post Impact Area has only a thin

and not very productive aquifer, but there is a

fairly productive aquifer under the Nashua River,

and part of this is under the eastern margin and on

the northern side of the South Post Impact Area. So

there's a similar --

MR. LIDSTONE: So while the contamination

would likely get into this aquifer through the

river -- or could 'it get in there -- I guess my

question is, can the aquifer be contaminated without

this water leaving the South Post?

MR. ALDIS: The answer to that is an

aquifer that could be usable and is used in the

South Post water point well could be impacted by

some of the water off the South Post Impact Area,

yes .

MR. LIDSTONE: So there is some significant

aquifer that is at risk.

MS. WELSH: There is glacial outwash sand

and gravel, what we call an aquifer, running through

the South Post, and it does have samples indicating

contamination. One of the things that we have

worked on with the EPA, and we're discussing with

the Army, is to tighten up the monitoring that's
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1 going on, so that we have assurances that that

2 contamination is not moving off Post and is not

3 going to impact either private wells in the area, or

4 we have other wells besides Fort Devens, we have

5 MCI-Shirley that is a significant water supply for

6 this area. So that while there is contamination,

7 the monitoring is going to ensure that it's not

8 going to affect people.

9 MR. LIDSTONE: That it could be getting

10 worse, that it could be spreading.

11 MS. WELSH: That's correct.

12 MR. LIDSTONE: Not to push everyone aside,

13 but are there, I guess, some procedures to be

14 changed, so that this contamination would be reduced

15 in the future compared to what's happened so far, or

16 should we expect this aquifer to remain contaminated

17 for the foreseeable future and we'll simply have to

18 watch it closely as it spreads?

19 MS. WELSH: That is what we hope long-term

20 monit.oring will tell us. There is contamination

21 because of training, but there's also, we think,

22 contamination because of concentrated disposal in

23 the areas that Hussein identified for you. And we

24 have asked and are working with the Army to change
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those concentrated disposal activities so that they

are more environmentally -- happen in a more

environmentally sound way and those are concentrated

areas of emissions disposal. And the Army staff --

and Jim should speak to this -- is looking at the

way they do training, so that it has less

environmental impact than past activities. So this

long-term monitoring plan, again with Army

procedures and with the change of the concentrated

munitions disposal, hopefully doesn't make the

matter worse.

MR. LIDSTONE: And those procedural changes

will be documented in the near future?

MS. WELSH: They will be in some cases.

CHAIRMAN CHAMBERS: I'm not sure I

understand "procedural changes."

MR. LIDSTONE: In the disposal of

munitions. Since there appears to have been some

contamination from past practices, will there be any

attempt to change .future practices so that we reduce

the contamination going into the aquifers?

CHAIRMAN CHAMBERS: Okay. Well, first of

all, yes, past practices is that there were disposal

of munitions. Current practice is there is only
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1 disposal in the event of an emergency or something.

2 Typically, waste munitions are not disposed of.

3 MR. LIDSTONE: Oh, is that right? That's a

4 big change. I have to admit, I haven't heard any

5 bangs lately.

6 CHAIRMAN CHAMBERS: Another thing to be

7 aware of is that there has been a change of activity

8 on the South Post. It continues to be a training

9 area and will continue to be a training area, but we

10 don't have the same type of military units training

11 there. So that a majority of the type of training

12 that involves munitions is small arms training now,

13 rifles and handgun-type training, not so much of

14 explosive munitions.

15 MR. LIDSTONE: Less total explosives to be

16 disposed of?

17 CHAIRMAN CHAMBERS: Yes. The other thing

18 is, you said spreading. There is no evidence of

19 this spreading. That's one of the reasons that

20 we're proposing the groundwater .monitoring, to

21 ensure that there is no spreading. But if that had

22 been the case -- and that will probably be not what

23 we would be proposing -- there will probably be some

24 more proactive action being taken.

DORIS 0. WONG ASSOCIATES



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

53

In answer as far as future use of the

water, I can't really speak to that. But I can say,

from my experience, that the locating of the wells,

we're talking about the impact area here, and where

the location of the well is, whoever does that type

of hydrogeological study that needs to be done to

locate a well probably would have to take into

account Massachusetts regulations as far as where to

locate it -- not probably but we'd certainly have

to -- and where. They would seek the point where

they could get the most production out of that well

but would have to be at a certain distance away and

probably would be minimally impacted by the activity

that's here.

DR. CRAMER: Question 1-B. Or A, because

you made a statement. You say the water as is can

be made fit to drink. In Pennsylvania I had a home

with a water purification system, supposedly we

didn't need it, but for the money I spent, it was

peace of mind. So basically, it was an activated

charcoal system for organics and halogens, and then

there was a three-way system for heavy metals and a

polishing filter and stuff for bacteria, whatever.

So I can relate to that. But on a commercial basis,
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1 how does that water -- let's say, for example,

2 you've got organic pollutants, for lack of a. better

3 word. How does that get taken care of?

4 MS. WELSH: Lynne Welsh from the

5 Massachusetts DEP. The same things you did on your

6 individual home, activated carbon; there's also air

7 stripping, because these are volatile compounds,

8 which can be done on a commercial basis. In fact,

9 several towns also already do that. Acton, for one,

10 has - -

11 DR. CRAMER: Really.

12 MS. WELSH: They have air strippers on

13 their water supply, because there has been past

14 contamination. I'm sorry, I can't speak to the cost

15 of that, but they are available commercially.

16 The statement I was trying to make is that

17 these chemicals, while they are explosive and

18 exotic, have chemical reactions that can be dealt

19 with under present technology.

20 DR. CRAMER: Okay..

21 MR. ALDIS: May I point out that these

22 compounds also naturally biodegrade as a result of

23 bacterial action in the groundwater and in surface

24 water.
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DR. CRAMER: Question number two.

Fantasyland . I'm President of the United

States -- okay, we're all laughing, okay -- and I

say to you folks, "I'm the boss, executive order,

clean it up. I don't want to take anything -- I

won't take no for an answer, just do it." Okay.

What do you do to change it? What are the

alternatives to leaving this the way it is? What's

the opposite?

CHAIRMAN CHAMBERS: Well, first of all,

then, as the - -

DR. CRAMER: I'm not running, by the way.

CHAIRMAN CHAMBERS: - - as I guess the

supreme commander, he would have to say he's not

going to have military training here any longer,

because in order for there not to be this problem,

we would not be able to use the ranges at all down

there.

Now, once that happened, then if that were

to happen, then we would go through it. We would

probably have a good sense of history here, with all

the studies that we've done so far, but now we would

have to go into a process that we call a remediation

investigation feasibility study. The intent of that
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1 is to look at the technology that's available and

2 see how it may be applied to the situation that we

3 have.

4 So that if it involves monitoring, if it

5 involves air stripping, we will evaluate all those

6 alternatives. We would look to evaluating a variety

7 of things, cost being one of them, and not a primary

8 but a parameter to evaluate. We would evaluate risk

9 to human health, risk to ecology, community

10 acceptance. We would be going through the same

11 process that we're doing here this evening,

12 eventually to select a particular remedial action

13 that would allow us to clean the water, if it was

14 deemed necessary.

15 But it would have to be shown that there is

16 a certain level of risk, that there is a certain

17 benefit to having this water available, and then we

18 would choose a remedy. And then we would have to

19 present it to the public and say, "This is how we've

20 chosen to clean this up, this is how much we intend

21 to spend, this is what the results will be." And we

22 would come up with a record of decision then that

23 the Army would be bound by that record of decision

24 to implement that action.
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DR. CRAMER: It would be something like

strip - mining for coal; you just bulldoze the whole

area and take the stuff away?

CHAIRMAN CHAMBERS: Hypothetically, it

would probably involve -- if it was deemed

necessary, it might involve a pump-and-treat system

where we would pump the water out of the ground,

treat it, and then discharge it back to the ground.

And then the ground is nature's best filter, and by

the time the water was redrawn out for consumption

purposes, it would probably be tested again, but it

would prove suitable for human consumption.

MR. CHRISTOPH: I won't play President, but

I would like to play Speaker of the House for a

minute. How comfortable are you that the EPA budget

will not be sliced to ribbons so that your function

will cease to exist? Any assurances at all?

MR. BYRNE: Call your. Congressman.

MS. WELSH: I think what you have are three

agencies, the Army, the EPA and the State; we all

have individual budgets, and we're all working on

this. If EPA, Jim, were to go away tomorrow, I

would still be here. And if the Army were to go

away tomorrow, we'd still be here. I mean, we are
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1 public servants for the Commonwealth of

2 Massachusetts, not the Federal Government or the

3 Army.

4 MR. CHRISTOPH: Gotcha. And you're fairly

5 comfortable?

6 MS. WELSH: I'm fairly comfortable that

7 Governor Weld is not going to do anything

8 problematic.

9 MR. BIRTWELL: Again, first of all, let me

10 preface my remark by saying most of us over the

11 years from the Spec Pond area have been comfortable

12 with Fort Devens and hated very much to see them

13 go. We test our pond every year. I have given

14 copies of that to the Commandant when he was here;

15 the last one went to a ranger. Does anybody know

16 who controls the access to South Post now for

17 fishing or whatever?

18 CHAIRMAN CHAMBERS: Well, there's range

19 control. We also have the natural resources

20 manager; his name is Tom Poole.

21 MR. BIRTWELL: It was this year, I know,

22 limited to the Fort Devens personnel. Prior to that

23 other people would come in, which is fine, and we

24 haven't had any problems; we have handouts on file

PW-'

DORIS 0. WONG ASSOCIATES



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

59

or whatever. The thing that kind of surprises me is

that South Post does border Spec Pond. Apparently

no testing has been done on Spec Pond.

MR. ALOIS: The flow is from Spectacle Pond

to South Post, not the other way around.

MR. BIRTWELL: I understand the aquifer

goes east to west.

MR. ALDIS: The flow is - -

MR. BIRTWELL: We have that little stream

going through, if that's what you mean.

MR. ALDIS: Spectacle Pond is an outcrop of

the water table, but it overflows as a small steam,

as you say. But even so, the water at Spectacle

Pond is from rainfall and snow melt right there, and

the discharge is going away from the pond.

MRS. BIRTWELL: And springs.

MR. ALDIS: Well, the springs, of course,

themselves are generated from rainfall.

MR. ALDIS: Infiltrating through the soil.

deep.

MR. BIRTWELL: You have a well 65 feet

MR. ALDIS: The water circulates; depending

on where it falls, it goes deeper or shallower into

the ground. The point is, though, that South Post
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1 cannot contaminate Spectacle Pond; Spectacle Pond

2 can contaminate South Post.

3 MR. BIRTWELL: How about the wells in the

4 people's homes? There must be 100 homes in the

5 general Spec Pond area.

6 MR. ALDIS: Only if they pump an enormous

7 amount of water could they possibly draw anything

8 out from under the South Post. The volume of water

9 that falls on the average acre around here and

10 infiltrates into the ground I think is of the order

11 of 500,000 gallons per acre per year.

12 MR. BIRTWELL: So what you're saying is,

13 there's absolutely no problem relative to drinking

14 water in the wells surrounding the Spec Pond area.

15 MR. ALDIS: As for being impacted by South

16 Post, yes, there is no problem at all.

17 CHAIRMAN CHAMBERS: Sir.

18 DR. vom EIGEN: I'm thinking about the list

19 of chemicals and contaminants that you mentioned.

20 It seems to me that there are by-products of

21 explosives, and since they are rapidly oxidized

22 chemicals to cause the explosion, they are also

23 probably oxidized in the soil, maybe at a slower

24 rate, but they certainly are.
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MR. ALDIS : They are affected by bacterial

decay, yes, they are acted on by organisms.

DR. vom EIGEN: This is completely

different if you have contamination with lead or

zinc or heavy metal, right, they cannot be

destroyed.

DR. vom EIGEN: So I think any idea of

digging this up or treating it chemically or

anything else would be foolish, because it would

probably improve itself in time, unless you're going

to start shooting a lot of heavy stuff in there

again.

MR. ALDIS: That's correct. The points we

investigated with the greatest detail were all areas

which in the past had been used for open burning or

open detonation. Either they bought explosives or

munitions there, and they covered them with wood and

saturated them with kerosene or something similar

and set fire to them, or they detonated them, and

those were the areas that were most suspect and the

ones that were most intensely evaluated. The

additional work that we did around the South Post

Impact Area was really because the Army just raised

the question that perhaps the overall impact of
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1 firing weapons produces a detectable level of

2 contamination, not from concentrated disposal, but

3 just general impact areas on the ranges. And we did

4 find that there were detectable levels, but they

5 were simply not significant. There is certainly no

6 smoking gun, no public health or ecological concern.

7 DR. vom EIGEN: They would be more likely

8 to be at the point of firing than at the point of

9 impact of the bullet or shell.

10 MR. ALDIS: That I don't know; it depends

11 if they're explosive shells or just projectiles.

12 DR. vom EIGEN: I don't think if they used

13 explosive shells here, perhaps they did, or like

14 bazookas. But I think that the results I've heard

15 sound very encouraging that this is going to be a

16 contained area with minor contamination and will

17 improve in time. But are you going to be able to,

18 or do you feel that you should, retest all these

19 areas over periods of time, in a year or two years?

20 MR. ALDIS: That is the intention.

21 CHAIRMAN CHAMBERS: Yes, sir. That is what

22 we've proposed to do, that we will have a long-term

23 monitoring plan. We're going to test these wells.

24 And I just want to make the point clear that these
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1 wells are not used on a continuing basis, it's not

2 like what we think of as wells at our home where

3 we're constantly pumping water out of them. These

4 wells pretty much have no activity at all until we

5 test them, so the water that's there, it's not like

6 we're cleansing this water by getting fresh water

7 out of it all the time, these are wells that are

8 actually -- we're grabbing samples of what's

9 actually there at that particular time.

10 DR. vom EIGEN: Will there be reports put

11 in these places in cities and towns that you

12 described of these results when they're done?

13 CHAIRMAN CHAMBERS: Yes, sir.

14 DR. vom EIGEN: So it will be available,

15 and if they show improvement, everything goes well.

16 If they start showing things are getting worse, then

17 we have to find out why, I guess.

18 CHAIRMAN CHAMBERS: Any other?

19 MR. JANELL: John Janell, Lancaster. You

20 talked a lot about groundwater. I guess I'm

21 concerned about what hasn't gotten in. Has anyone

22 looked at the landfills? I know it wasn't that many

23 years ago we thought lead paint was safe, PCBs,

24 people would just take transformers and throw them
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1 away. Today you have to drain out the PCBs. Has

2 anyone ever looked what's in the landfills?

3 CHAIRMAN CHAMBERS: Yes, sir, there have

4 been studies done, that's another action that we

5 plan to take. Some of the landfills, there's about

6 half a dozen landfills or so that we've identified

7 on the South Post. Most of them are from

8 homesteaders or people that lived there prior to the

9 Army taking over the land. We found old farm dumps,

10 things like that, where we found the pots and pans

11 from whoever lived there were thrown out the back

12 forty, and there they are. But there are a couple

13 of sites from Army activity as well, and we have

14 identified those. The Army is working with US EPA

15 and the Massachusetts Department of Environmental

16 Protection right now to develop a plan on what we're

17 going to do about those landfills, and it could

18 involve excavating those landfills, or we're looking

19 at what other alternatives there are. But that's

20 one of the ones we're considering right now.

21 MRS. vom EIGEN: Florence vom Eigen,

22 Spectacle Pond. I have a couple incidental - type

23 questions, I think. You haven't mentioned deer, and

24 I've seen deer in the area. I mean, you allow
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1 hunters to go into the area. Have any studies been

2 done on them to know whether they're contaminated in

3 any way, and should and can people who hunt take

4 them home and butcher them and eat them?

5 MR. ALOIS: I think you have to ask someone

6 else about that, because I'm not familiar with that.

7 MR. BYRNE: As part of my former life I did

8 some wildlife biology work; basically, we performed

9 ecological assessments. Basically what we did, the

10 short answer is, no, we didn't take any deer and cut

11 them up and analyze their tissues. What we did is

12 more or less start at the bottom of the food chain,

13 stuff deer might be eating. And what we found

14 there, as you have seen mentioned in the summary,

15 was minimal impacts to the wildlife populations here

16 at Fort Devens.. I mean, there are some contaminants

17 in the soils but not at high enough levels that it

18 would make it all the way to a deer and perhaps make

19 a deer unsafe to eat.

20 MRS. vom EIGEN: It's my understanding that

21 they eat leaves and twigs.

22 MS. McCARTNEY: I'm Sheila McCartney with

23 the Army Environmental Center. I'm from Aberdeen,

24 Maryland, and our agency works with many
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1 installations like Fort Devens. And work has been

2 done at the Aberdeen and Jefferson Proving Grounds

3 with the deer, specifically during hunting season.

4 And we'll have hunters give us some of their deer,

5 and they've done studies on them at those

6 installations, which have similar contamination as

7 South Post here, and they haven't found any risks.

8 MS. vom EIGEN: Another thing that concerns

9 me is that you think nothing of disposing or

10 detonating on ice, which then goes into the water,

11 and you say you tested the sediment.

12 MR. ALDIS: This was a former practice,

13 remember. This was a practice that was discontinued

14 maybe 20 years ago; I don't know.

15 CHAIRMAN CHAMBERS: I can't speak to that.

16 MR. ALDIS: The whole point about these

17 areas that we investigated was that they were areas

18 of heavy disposal of explosives and ordnance of

19 various kinds, and the Army has completely stopped

20 doing this, with the solid exception of emergencies

21 like, for example, a bomb squad wishes to dispose of

22 something suspicious and things like that. The Army

23 is not disposing of explosives; they're simply using

24 them as firing ranges now.
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MRS. vom EIGEN: All right. Then are there

geodetic maps available showing which way the

aquifers flow in this area, and do those arrows

indicate surface water?

MR. ALDIS: I tried to simplify this to

show you the directions of flow, but the individual

remedial investigation reports show specific

groundwater contours. Now, in a sand and gravel

aquifer, the water flows at right angles to the

contours, and we indicate on our maps the

groundwater with arrows showing the direction flow

down the contours; and you can have a look at those

in detail. I know that this is true in general. If

you were to point to any one particular arrow and

say, What's the basis for the evidence, I would

simply have to say that it's higher on the left, and

it's lower on the right, and it flows from left to

right.

MRS. vom EIGEN: That's not the underwater

aquifer that you're, talking about?

MR. ALDIS: No, I'm talking about the

aquifer. This is groundwater. All of the

groundwater in South Post definitely goes into the

Nash.ua River or over here into the North Nashua
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1 River. Now, before it gets to the Nashua River,

2 most of it discharges to smaller streams which

3 themselves discharge to the Nashua. And that we

4 know as just a matter of physical behavior of water

5 in the kind of environment. There's no question

6 about it, in my mind. That's where it goes, it goes

7 into the surface water on South Post, and that

8 drains into the Nashua River.

9 MRS. vom EIGEN: And Spec Pond is a

10 different entity.

11 MR. ALDIS: Spec Pond is up here.

12 MRS. vom EIGEN: And you described that as

13 a different type of water.

14 MR. ALDIS: No, I'm not saying that, I'm

15 saying that Spectacle Pond is full of water which is

16 generated at and immediately around Spectacle Pond,

17 and it is not coming off South Post, it is going on

18 to South Post. As I said, Spectacle Pond could

19 contaminate South Post, but South Post could not

20 contaminate Spectacle Pond.

21 MRS. vom EIGEN: I'm thinking of Spectacle

22 Pond wells and wondering if there's an underwater

23 flow direction that's different.

24 MR. ALDIS: No. The water around Spectacle
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Pond is flowing into Spectacle Pond, so it's the

area immediately adjacent to the pond and the pond

itself which is supplying those wells.

MRS. vom EIGEN: My last question has to do

with your terminology of "no action." Now, I

understand from reading these that the Army is going

to recommend no action, which puts on hold --

MR. ALDIS: What they're doing is

recommending no clean-up action. What they are

recommending is continued monitoring, which is an

action, if you like, but it's not a clean-up

action. It's simply observation.

MRS. vom EIGEN: When you say "no action,"

it doesn't mean a closure of the whole thing.

MR. ALDIS: It doesn't mean that nothing is

going to happen in the future; it means that only

monitoring, no clean-up.

MRS. vom EIGEN: My understanding in

perusing the fact sheets was that no action might

mean

exactly.

MR. ALDIS: Literally that.

MRS. vom EIGEN: -- literally that, right,

MR. ALDIS: That is a little misleading,
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1 but what it means is that no clean-up action will be

2 taken, just monitoring.

3 MRS. vom EIGEN: Thank you very much; it's

4 been very informative.

5 CHAIRMAN CHAMBERS: Okay. I'd like to

6 close this public hearing. Then I guess you have

7 the poster session down here; we could spend a few

8 more minutes there. If anyone else would like to

9 say anything for the record, please do.

10 MR. CHRISTOPH: I would like to thank the

11 Department of Defense and the other organizations

12 for what I consider to be an openness, a willingness

13 to talk to us. I appreciate that.

14 CHAIRMAN CHAMBERS: You're welcome.

15 DR. CRAMER: He stole my thunder.

16 CHAIRMAN CHAMBERS: One more thing, if I

17 might add, please. The public comment period is

18 open to March 1st, so if you would like to submit

19 any comments in written form, the address is on the

20 fact sheet and the proposed plan; you have until

21 March 1st to submit it in writing.

22 (Whereupon, at 8:40 p.m.

23 the hearing was concluded)

24

DORIS 0. WONG ASSOCIATES



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

71

C E R T I F I C A T E

I, Anne H. Bohan, Registered Diplomats

Reporter, do hereby certify that the foregoing

transcript, Volume I, is a true and accurate

transcription of my stenographic notes taken on

February 21, 1996.

An-ne H. Bohan

Registered Diplomate Reporter
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RECORD OF DECISION
South Post Impact Area & AOC 41 Ground water and AOCs 25, 26, & 27 Page E- 1

Table 1

SUMMARY OF ANALYTICAL RESULTS
FOR SPIA WELL D-l

("R/g)

Analyte

Meteb

Arsenic

Barium

Calcium

Copper

Iron

Lead

Magnesium

Manganese

Potassium

Sodium

Zinc

Detection
Frequency

2/4

1/4

4/4

1/4

4/4

2/4

4/4

3/4

4/4

3/4

1/4

Range

Minimum

3.80

-

5,480

-

113

2.17

1,560

3.18

568

2,470

-

Maximum

4.56

2.12

6,200

6.73

188

4.23

1,760

4.02

1,380

2,640

40.5

Local
Background
25M-92-05X

<2.54

13.2

2,745

<8.09

2,640

1.85

914

68.6

1,575

2,105

<21.1

Frequency of
Exceedance of
Background

2/4

0/4

4/4

0/4

0/4

2/4

4/4

0/4

0/4

3/4

1/4

Region mRBC
for Tapwater

Frequency of
Exceedance of

RBCand
Background

11'
0.3T

2,600

NR

1,400'

NR

15'

NR

180'

NR

NR

11,000'

0/4
2/4

0/4

-

0/4

-

0/4

-

0/4

-

-

0/4

Pesticides

Endosulfan sulfate

Endosulfane, B

1/4

1/4

-

-

0.260

0.006

NA

NA

-

-

220"

220'

0/4

0/4
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Table 1

SUMMARY OF ANALYTICAL RESULTS
FOR SPIA WELL D-l

0»g/g)

Analyte
SemtvotatUeOrfuik*

2-Ethyl-l-hexinol

Bis(2-ethylhexyl)phth»laU

Hexanedioic acid
dioctylester

Detection
Frequency

1/4

2/4

1/4

Range

Minimum

-
10.0

-

Maximum

10.0

33.0

9.0

Local
Background
25M-92-05X

NA

NA

NA

Frequency of
Exceedance of
Background

-
-
-

Region m RBC
for Tapwater

NR

4.P

NR

Frequency of
Exceedance of

RBC and
Background

-
2/4

-

VobtfleOrcmlct

Chlorofonn 1/4 - 1.70 NA - 0.15' 1/4
Source: Ecology and Environment, Inc. 1994

Key: NA = Not analyzed NR = Not reported.

* Action level for lead in drinking water
k RBC associated with a noncancer hazard index of 1
* RBC associated with a cancer risk of 10~*
* RBC for endosulfan was used. Toxicities of endosulfan sulfate are similar.
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Table 2

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (FILTERED)
AOC 25 - EOD RANGE

(UB/L)

Chemicals

Metab

Aluminum

Banum

Calcium

Lead

Magnesium

Manganese

Potassium

Silver

Sodium

Zinc

Local Background Concentration

Detection
Frequency

0/1

0/1

1/1
0/1

0/1

1/1
0/1

0/1

0/1

0/1

Range

Minimum

-

-

1,850

-

-

12.4

-

-

-

-

Maximum

•

-

1,850

•

-

12.4

-

•

-

•

DowngradientWelb

Detection
Frequency

2/9

219

919

1/9

8/9

6/9

419

1/9

4/9

1/9

Range

Minimum

31.6

15.3

2,280

1.41

537

5.1

1,190

2.44

1,950

129

Maximum

36

16.8

4,020

1.41

711

35.8

1,370

2.44

2,510

129
Source: Ecology and Environment, Inc. 1994.
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Table 3

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (UNFILTERED)
AOC 25 - EOD RANGE

(ug/L)

Chemical

Metab

Aluminium*

Antimony*

Arsenic*

Barium1

Beryllium'

Calcium1

Chromium*

Cobalt*

Copper-

Iron*

Lead*

Magnesium*

Manganese*

Nickel*

Pottanum*

Selenium

Sodium*

Vanadium*

Zinc

Eimtoatvcs

2.4,6-
Trinitrotoluene'

Cyclonhe(RDX)*

HMX*

PETN*

Local Background Concentration

Detection
Frequency

3/3

0/3

0/3

3/3

0/3

3/3

0/3

0/3

0/3

3/3

2/3

3/3

3/3

0/3

2/3

1/3

2/3

0/3

0/3

0/3

0/3

on
0/3

Range

Minimum

830

-

-

7.6T

•

2.170"

-

-

-

1300

1.79»

693

33.8

-

801*

2.41'

1.990*

-

•

-

-

-

-

Maximum

1,690*

-

-

13.2'

-

2,750*
-
-
-

2,640*

1.85'

914

68.6»

-

1,580*

2.41'

2,110*

-

-

-

-

-

-

Downgradient Wells

Detection
Frequency

19/19

4/19

11/19

18/19

2/19

18/19

14/19

10/19

13/19

19/19

15/19

19/19

19/19

10/19

17/19

0/19

16/19

12/19

14/19

1/19

4/19

1/19

1/19

Range

Minimum

390

3.04

2.95

5.64

6.27

2,780

7.48

11.4

16.2

1.060

1.52

596

15.3

25.1

1.570

-

1.950

12.5

22.1

1.62

0.67

1.01

89.5

Maxmimum

920.000

8.12

87

2,440

9.27

119,000

UOO

610

UOO

1 ,300,000

400

230.000

24,000

1,900

104,000

-

11,100

1,100

3,000

1.62

7.88

1.01

89.5

Source: Ecology and Environment, Inc. 1994

•Selected as a COPC
k Average of field duplicate samples
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Table 4

SUMMARY OF GROUNDWATER RESULTS (FILTERED)
AOC 26 -ZULA RANGE

(Hg/L)

Chemical

Metab

Aluminum

Arsenic

Barium

Calcium

Iron

Lead

Magnesium

Manganese

Potassium

Selenium

Sodium

Zinc

Local Background Concentration

Detection
Frequency

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

Range

Minimum

-
-

•
1,260

•

•

-

-

-

-

-

-

Maximum

-
•

-
1,260

-

-

•

•

-

-

.

-

Downgradient Wells

Detection
Frequency

1/8

1/8

2/8

8/8

2/8

1/8

3/8

7/8

2/8

2/8

7/8

3/8

Range

Minimum

35.8

5.07

5.92

656

48.2

1.74

589

5.8T

704

1.65'

2,070

20.3

Maximum

35.8

5.07

16.4

7,920

65.6

1.74

1,080

62

1,010

3.56

3,850

76.7

Source: Ecology and Environment, Inc. 1994

* Average of field duplicate samples
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TableS

SUMMARY OF GROUNDWATER RESULTS (UNFTLTERED)
AOC-26 - ZULU RANGE

(WJ/L)

Chemical

Mctab

Aluminum*

Arsenic*

Barium*

Calcium*

Chromium*

Cobalt*

Conner*•wyynn

Iran*

Lead*

Magnesium'

Manganese*

Nickel*

Potassium*

Selenium*

Sodium*

Vanadium*

Zinc*

EiBtoarvc*

13-Dinotrobenzeoe*

2,6-Ditrotoluene*

2-Nitrotoluene*

3-Nhrotohiene*

4-Amino-2,6-
dtnhrotoluene*

CyclonheCRDXy

HMX*

Nhroglycin'

Background Well 26M-92-01X

Detection
Frequency

1/1
l/l

1/1

l/l
0/1

0/1

0/1

1/1
1/1
1/1
1/1
0/1

0/1

1/1
0/1

0/1

0/1

0/1

0/1

1/1
0/1

0/1

0/1

0/1

0/1

Range

Minimum

6,600

2.86

14

1,810

-

-

-

1,600

14.9

S91

42.9

-

-

2.11

-

-

-

-

6.02°

-

-

-

-

-

Maximum

DowngradientWell

weicmun
Frequency

-6,600

2.86

14

1,810

-

-

-

1,600

14.9

S91

42.7

-

-

2.11

-

-

-

•

-

6.02"

-

-

-

_

-

18/18

12/18

16/18

18/18

6/18

2/18

3/18

18/18

12/18

18/18

18/18

2/18

14/18

1/18

16/18

2/18

•

2/18

3/18

2/6

1/6

1/6

10/18

9/18

1/18

Range

Minimum

116*

2.88

5.56*

1,240

4.9*

42.4

7.72*

236*

1.41

530"

17.8

10.7

1,173'

2.05

1,900

15

10/18

0.326

0.9

10

1.86

0.501'

3.53

2.35'

36.7*

Maximum

24,200

100

95.8

18,100

26.6

44.8

32

31,300

27

4,830

1.210

57.6

5,470

2.05

6,010

24.9

99.3

1.65

5.42

27

1.86

0.501*

390

23

36.7*
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TableS

SUMMARY OF GROUNDWATER RESULTS (UNFILTERED)
AOC-26 . ZULU RANGE

(Hg/L)

Chemical

PETN"

Background WeU 26M-92-01X

Detection
Frequency

0/1

Range

Minimum

•

Maximum

-

Downgradient Well

Detection
Frequency

1/18

Range

Minimum

17.4'

Maximum

17.4'

Sonhrobtlle OrfMic*

BU(2-«Oiyiexyl)phth«l«le'

Dimethyl phlhiUte'

-
-

•

-

-

-

1/12

1/12

5.55'

7.2

5.55'

7.2

Volatile Orfufct

Acetone

Carbon disulfide*

Carbon telrachloride'

1/1
0/1

0/1

18

-

-

18

•

-

0/12

2/12

1/12

-

4.5

1

-

22

1

Other Ortanks

Butyl Caifaiol*

2-Ethyl-l-hexanor

Benzothi azoic*

Tetracotane*

Total Petroleum*
Hydrocarbons

-
•

-
-

-

-

-

-

-

-

-

-

-

-

-

1/1

1/1

1/1

1/1

2/12

8

20

4

4

143'

8

20

4

4

730»

Source: Ecology and Environment, Inc. 1994

•Selected as a COPC
b Average of field duplicate samples
' Attributed to sampling or laboratory error
u Results not confirmed in a second column
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Tabk6

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (FILTERED)
AOC 27 - HOTEL RANGE

(rig/L)

Chemkal

Metab

Aluminum

Arsenic

Barium

Beryllium

Calcium

Copper

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

Background Well
SPM-93-13X

Frequency
of

Detection

l/l
0/1

071

0/1

1/1

0/1

1/1

1/1

1/1

1/1

1/1

0/1

Concentration

Downgradient Welb

Frequency
of Detection

Range

Minimum

90.1

-

-

-

3,960

-

37.9

836

45.4

1,080

1,950

-

5/7

1/7

1/7

5/7

7/7

in

4/7

7/7

7/7

677

7/7

6/7

9.30

4.96

5.76

0.087

4,530-

3.040

21.6

1,170

1.46

1.020

2,290

7.54

Maximum

72.3

4.96

6.10

0.315

11,400

3.045*

37.35-

2,580

74.1

2^30

10,900

112

Frequency of
Exceedance of
Background

Concentration

0/7

1/7

VI

5/7

7/7

in
on
7/7

2/7

5/7

7/7

6/7
Source: Ecology and Environment, Inc. 1994

* Average of field duplicate samples
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Table?

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (UNFILTERED)
AOC 27 - HOTEL RANGE

(ug/L)

Chemical

Mctab

Aluminum*

Antimony1

Annie*

Barium*

Beryllium*

Calcium*

Chronuuin*

Cobalt*

Cooper*

Iron*

Lead-

Magnesium*

Manganese*

Nickel*

Potassium*

Silver*

Sodium*

Vanadium*

Zinc*

Background WeU
SPM-93-13X

Frequency
of

Detection

l/l
l/l

l/l
l/l
l/l

l/l

l/l

1/1

1/1
l/l

1/1
1/1

1/1
l/l

1/1

0/1

1/1
1/1
1/1

Explosives

Cyclonite'

U-
ii mi i H nj if *gi Wf

HMV

0/1

0/1

0/1

Concentration

34,000

3.06

250

272

1.68

7,820

77.7

106

147

66,000

88.3

10400

2.400

134

6,860

•

2,860

53.7

272

-

•

-

Downgradfent Wells

Frequency
of Detection

14/14

3/14

11/14

14/14

6/14

14/14

11/14

5/14

12/14

14/14

11/14

14/14

14/14

8/14

14/14

1/14

14/14

9/14

14/14

12/14

2/14

5/14

Range

Minimum

148

6.92

3.31'

2.62

0.123

4,250*

5.44*

5.53k

1.62

175

2.95

1,240

29.6

7.7*

1,050

1.49

2,220

3.89*

15.1

0.967

0.288

0.699

Maximum

164,000

12.9

300

806

7.3

22,500

288

282

553

305,000

270

48300

6.540

522

26300

1.49

11,100

264

795

17.9

1.82

4.74

Frequency of
Exceedance of
Background

Concentration

3/14

3/14

1/14

3/14

2/14

9/14

3/14

2/14

2/14

2/14

3/14

3/14

3/14

2/14

6/14

1/14

12/14

3/14

2/14

12/14

2/14

5/14
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Table?

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (UNFILTERED)
AOC 27 - HOTEL RANGE

(ug/L)

Chemical

Background WeU
SPM-93-13X

Frequency
of

Detection Concentration
PotkUes

deHa-BHC* 0/1 -

Downgradient Wells

Frequency
of Detection

Range

Minimum

2/6 | 0.16

Maiimum

0.26

Frequency of
Exceedance of
Background

Concentration

2/6

Other OrtMk Chcnlcab

Total Peroleum
Hydrocarbons*

0/1 - 3/6 350* 3,790 3/6

Source: Ecology and Environment, Inc. 1994

* Selected as COPC
k Average of duplicate samples
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Table 8

CHEMICAL SUMMARY REPORT FOR SURFACE WATERS
AOC 25- EOD RANGE

(HS/L)

Test

TAL METAL

WQP

She ID

Field Sample ID

Simple Date

Parameter

Aluminum

Anenic

Barium

Calcium

Chromium (total)

Copper

Iran

Lead

Magnesium

Manganese

Potassium

Sodium

Vanadium

Zinc

Hardness

Nitrogen. KjeUahl Method

Nitrogen, NO3/NO2

Phosphate

Total suspended solids

Screening Values

N/A

0.018 ugl

N/A

N/A

11

12

N/A

3.2

N/A

N/A

N/A

N/A

N/A

110

N/A

N/A

N/A

N/A

N/A

25D-92-01X

WX2501X1

10/26/92

19,600

19.4

40.1

2.240

24.9

29.7

27,000

18.8

4^50

417

2.430

2,880

24.7

65.6

10,400

2.000

39.5

590

996,000
Source: USAEC IRDMIS Level 3/E & E. 1994 - Codes following values indicate data useability. (See key above)
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Table 9

SUMMARY OF SURFACE WATER RESULTS
AOC 26 - ZULU RANGE (ng/L)

Chemical
Metab

Aluminum*

Arsenic*

Barium*

Beryllium

Cadmium

Calcium

Chromium*

Copper

Iron*

Lead*

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Local
Background

Concentration

773

6.72

40.1

3

4.01

20600

6.02

8.1

1630

8.68

3340

357

0.24

34.4

3150

3.02

RID AT A

Detection
Frequency

7/13

4/13

3/13

0/13

0/13

13/13

1/13

1/13

13/13

12/13

9/13

13/13

0/13

0/13

13/13

1/13

Range

Minimum

162

3.73

5.26

-

•

1,200

7.855

10.4725

81.3

1.63

667

6.65

-

-

560

3.895

Maximum

Frequency of
Exceedance of
Background

SI DATA

Detection
Frequency

3.780

7.18*

309*

-

-

19,300*

7.85*

10.5*

11,500*

106*

236*

101

-

-

2,860*

3.89*

3/13

1/13

1/13

0/13

0/13

0/13

1/13

1/13

2/13

2/13

0/13

0/13

0/13

0/13

0/13

1/13

8/10

8/10

10/10

6/10

5/10

10/10

9/10

9/10

10/10

9/10

10/10

10/10

1/10

5/10

10/10

2/10

Range

Minimum

1620

8.09

2.5

0.403

2.91

2400

4.99

8.01

174

6.54

730

9.52

8.2

11.9

275

4.95

Maximum

Frequency of
Exceedence

of
Background

31000

580

2200

28

170

75000

410

3800

50000

9400

47000

15000

8.2

300

14000

5.54

8/10

8/10

7/10

1/10

4/10

1/10

8/10

8/10

8/10

8/10

3/10

3/10

1/10

1/10

1/10

2/10
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Table 9

SUMMARY OF SURFACE WATER RESULTS
AOC 26 -ZULU RANGE (ug/L)

Chemical

Silver

Sodium

Vanadium*

Zinc'

Local
Background

Concentration

4.6

36300

11

33.4

RIDATA

Detection
Frequency

0/13

13/13

1/13

2/13

Range

Minimum

2,040

17

53.2

Maximum

3,840

17*

90.3*

Frequency of
Exceedance of
Background

0/13

0/13

1/13

2/13

SI DATA

Detection
Frequency

5/10

9/10

8/10

7/10

Range

Minimum
0.745

2380

5.16

78

Maximum
14

3110

340

9100

Frequency of
Exceedence

of
Background

1/10

0/10

7/10

7/10

Eiplorivet

1,3,5-Trinitrobenzene

1,3-Dinitrabenzene

Cyclonite*

HMX1

-

-

-

-

0/13

0/13

3/13

1/13

-

-

5.76

1.8623

-

-

26.7*

1.86*

-

-

-

-

3/10

2/10

3/10

0/10

0.495

0.321

1.46

-

0.747

1.13

21.3

-

-

-

-

-

Pesticide*

p.p'-DDD1 - 1/13 0.086 0.086 - 0/10 - -

SemHolatlle Ortanks

4-Methylphenol

Bis(2-ethylexyl)
phthalate'

-

-

0/13

6/13

-

4.6

-

15

-

•

1/10

0/10

15

-

15

-

-

-
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Table 9

SUMMARY OF SURFACE WATER RESULTS
AOC 26 - ZULU RANGE Qig/L)

Chemical

Local
Background

Concentration

VobtffleOrfmks

1,1,2-Trichloroethine'

Tolune

-
•

RID AT A

Detection
Frequency

1/13

0/13

Range

Minimum

3

-

Maximum

3

-

Frequency of
Exceedance of
Background

-
-

SI DATA

Detection
Frequency

0/10

2/10

Range

Minimum

-
13

Maximum

•
13

Frequency of
Exceedence

of
Background

-
-

Source: Ecology and Environment, Inc. 1994

Note: SI surface water samples contained elevated levels of suspended sediment resulting in artificially high metals concentrations. Metals were selected as COPCs
based on the RI data only.

•Selected as a COPC
k Average of field duplicate samples
' Single exeedance is an average of duplicates from location 26D-92-096X; high result is due to elevated concentration of suspended sediments in one of these
duplicates. Concentrations found in the other duplicates were well below background value.

' Attributed to laboratory or sampling contamination
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Table 10

SUMMARY OF SURFACE WATER ANALYTICAL RESULTS
AOC 27 - CRANBERRY POND

(ug/D

Chemical

Metab

Aluminum

Barium

Beryllium

Calcium

Copper

Iron

Lead*

Magnesium

Manganese

Potassium

Silver

Sodium

Zinc

Detection
Frequency

8/9

679

2/9

9/9

6/9

9/9

9/9

679

9/9

679

1/9

9/9

679

Range

Minimum

10.5

3.1

0.105

760

1.21

482

531

249

7.21

579

2.34

854

6.02

Maximum

274

4.79

0.110

931

2.85

819

18.2

280

11.5

797

2.34

1430

24.5

Local
Background

Concentration

773

40.1

5

20,600

8.1

1,630

8.68

3340

357

3.150

4.6

36300

33.4

Frequency of
Exceedance

of Background

0/9

0/9

0/9

0/9

0/9

0/9

219

0/9

0/9

0/9

0/9

0/9

0/9
Source: Ecology and Environment, Inc.

• Selected as a COPC

1994
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Table 11

CHEMICAL SUMMARY REPORT FOR SURFACE WATERS
AOC 25 - EOD RANGE

(ue/e)

Test

TAL METAL

TCLPest

TOC

Site ID 25D-92-01X

Field Sample ID DX2501X1

Sample Date 10/26/92

Parameter

A 1 u fninum

Anenic

Barium

BeryUium

Calcium

Chromium (total)

Cobalt

Copper

Iron

Lead

Magnesium

ManganeM

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

DDT

Total Organic Carbon

Screening Values

1,000,000 10,300

30 200

72,000 15.6

3.0 1.89

N/A 556

5,000 15.9

N/A 4.64

38,000 14.3

N/A 24,100

500 11.0

N/A 3,100

5,100 291

700 18.6

N/A 240

2,500 0.990

N/A 171

7,200 13.3

5.000 55.5

9.0 0.013

N/A 15,800
Source: USAEC IRDMIS Level 3/E & E, 1994 - Codes following values indicate data useability. (See key above)
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Table 12

SUMMARY OF HI AND SI SEDIMENT RESULTS
AOC 26- ZULU RANGE

(M/g)

Chemical
Detection
Frequency

Mcteb

Aluminum*

Arsenic

Barium*

Beryllium

Cadmium

Calcium

Chromium

Cob.lt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

23/23

18/23

23/23

8/23

2/23

21/23

8/23

6/23

19/23

23/23

22/23

21/23

23/23

1/23

8/23

Range

Minimum Maximum

2,400

0.643

9.3

0.153

1.2

304

8.38

2.24

1.33

1,070

3.66

257

15.56

0.094

4.89

33,100

26

177

2.48

2.4

10,600

35.3

11.4

43.2

24,500

100

4,180

303

0.094

29.5

Local
Sediment

Background
Concentration

10,500

26

26.2

0.5

0.5

1,100

15.9

7.2

14.3

7,900

12.5

3,100

600

0.05

18.6

Frequency of
Exceedance of

Sediment
Background

Local
Soil

Background
Concentration

5/23

0/23

12/23

2/23

2/23

8/23

2/23

1/23

6/23

4/23

13/23

3/23

0/23

1/23

2/23

18,000

19

54

0.81

1.28

810

33

4.69

13.5

18,000

48

5,500

380

0.108

14.6

Frequency of
Exceedance

of Soil
Background

1/23

2/23

5/23

1/23

1/23

11/23

1/23

2/23

6/23

2/23

4/23

0/23

0.23

0/23

2/23
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Table 12

SUMMARY OF RI AND SI SEDIMENT RESULTS
AOC 26- ZULU RANGE

(ME/g)

Chemical
Potassium

Selenium

Sodium

Vanadium

Zinc

Detection
Frequency

16/23

8/23

14/23

15/23

13/23

Range

Minimum
190

0.6

85.2

2.34

16.5

Maximum
1,500

4.29

1,700

31.7

80.8

Local
Sediment

Background
Concentration

292

0.13

289

13.3

55.6

Explosives

2,4,6-Trinhrotoluene

Cyclonite (RDX)

Nhroglycerin

1/22

1/22

1/22

3.71

10.6

10.7

3.71

10.6

10.7

-

•

-

Frequency of
Exceedance of

Sediment
Background

11/23

8/23

7/23

3/23

2/23

Local
Soil

Background
Concentration

2,400

0-992

234

32.3

43.9

Frequency of
Exceedance

of Soil
Background

0/23

6/23

10/23

0/23

4/23

-

•

-

-

-

-

-

-

-

Pesticides

p,p' -ODD

p,p* -DOT

4/23

2/23

0.008

0.016

0.105

0.035

-

-

-

-

-

-

-

-

SemlvobtUe Orfuiks

Bis(2-ethylhexy!)-
phthalate

Diethyl phthalate

3/23

1/23

0.482

0.765

5.9

0.765

•

-

-

-

-

-

-

-
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Table 12

SUMMARY OF HI AND SI SEDIMENT RESULTS
AOC 26 - ZULU RANGE

(MB/g)

Chemical

Volatile Orturics

Acetone'

Ethylbenzene*

Toluene*

Trichlorofluoromethmne

Detection
Frequency

3/23

1/23

4/23

3/23

Other Organic*

Total Petroleum
Hydrocarbons

6/23

Range

Minimum

0.12

0.203

0.012

0.01

52

Maiintum

0.503

0.205

0.6

0.052

Local
Sediment

Background
Concentration

Frequency of
Exceedance of

Sediment
Background

Local
Soil

Background
Concentration

-
-

-
-

397 -

-
-

-
-

-

-
-
-
-

-

Frequency of
Exceedance

of Soil
Background

-
-

-
•

-

Source: Ecology and Environment, Inc. 1994
1 Selected as a COPC
b Average of field duplicate samples
' Elevated above the sediment background value but not above the soil background value; selected as a COPC, but was not carried

through the human health risk assessment.
4 Attributed to sampling or laboratory contaiment
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Table 13

SUMMARY SEDIMENT ANALYTICAL RESULTS
AOC 27 - CRANBERRY POND

(Mg/f)

Chemical
Metab

Aluminum'

Antinomy*

Arsenic-

Barium'

Beryllium'

Calcium

Chromium

Cobalt*

Copper-

Iron'

Lead-

Magnesium

Manganese

Mercury*

Nickel*

Potassium*

Selenium*

Detection
Frequency

919

\I9

919

5/9

6/9

2/9

679

1/9

919

919

919

5/9

919

1/9

919

1/9

1/9

Range

Minimum

2,630

3.59

4.77

8.01

0.383

192

3.67

9.55

7.36

5,060

27

925*

45.7

1.08

4.7

345

2.6

Maximum

18,600

5.59

28.8

76.1

0.750

474

33.6

9.55

839

16,800

1,400

2,810

137

1.08

5.09

345

2.36

Local
Sediment

Background
Concentration

10,300

0.5

26

26.2

0.5

1,100

15.9

7.2

14.3

7,900

12.5

3,100

600

0.05

18.6

292

0.13

Frequency of
Exceedance of

Sediment
Background

6/9

1/9

1/9

119

2/9

0/9

2/9

1/9

7/9

4/9

9/9

0/9

0/9

1/9

5/9

1/9

1/9

Local
Soil

Background
Concentration

18,000

0.5

19

54

0.81

810

33

4.69

13.5

18,000

48

5,500

380

0.108

14.6

2,400

0.992

Frequency of
Exceedance

of Soli
Background

1/9

1/9

1/9

2/9

0/9

0/9

1/9

1/9

119

0/9

8/9

0/9

0/9

1/9

6/9

0/9

1/9
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Table 13

SUMMARY SEDIMENT ANALYTICAL RESULTS
AOC 27 - CRANBERRY POND

(W/g)

Chemical

Sodium*

Vanadium*

Zinc*

Detection
Frequency

3/9

9/9

9/9

Range

Minimum
170

4.85

12.6

Maximum
3.8

68.5

396

Local
Sediment

Background
Concentration

289

13.3

55.6

Frequency of
Exceedance of

Sediment
Background

1/9

6/9

6/9

Local
Soil

Background
Concentration

234

32.3

43.9

Frequency of
Exceedance

of Soil
Background

1/9

1/9

6/9

EiptosKe*

4-amino-2,6-dinitrotoluene> 2/6 1.90' 3.45 - - - -

Volatile Orfmki

Acetone*

2-Butanone*

Tetrachloroethene'

2/9

2/9

1/3

0.81

0.145*

0.002

0.960*

0.160

0.002

-

-

-

-

-

-

-

-

-

-

-

-

SemtvolatUe Orpmks

Benzo(b)flouranthane'

Pyrene*

1/9

1/9

0.33

0.55

0.33

0.55

Pestlddet

p.p'-DDD*

p,p*-DDE*

p,p'-DDT*

Methoxychlor*

2/9

2/9

1/9

1/9

0.017

0.017

0.019

0.088

0.090

0.090

0.019

0.088

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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Table 13

SUMMARY SEDIMENT ANALYTICAL RESULTS
AOC 27 - CRANBERRY POND

0»g/g)

Chemical

ToUl Petroleum
Hydrocarbons'

Detection
Frequency

8/9

Range

Minimum

46.4

Maximum

720*

Local
Sediment

Background
Concentration

-

Frequency of
Exceedance of

Sediment
Background

•

Local
Soil

Background
Concentration

-

Frequency of
Exceedance

of Soil
Background

-

Source: Ecology and Environment, Inc. 1994
1 Selected as a COPC
* Average of field duplicate samples
* Elevated above the sediment background value, but not above the soil background value
* Single exceedance is less than 35% greater than the background value
* Concentration believed to be attributable to blank contamination
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Table 14

SUMMARY OF SURFICIAL SOIL ANALYTICAL RESULTS
AOC 25 - EOD RANGE (ug/g)

Chemkal

Mctab

Aluminum*

Antinomy

Arsenic

Barium'

Beryllium'

Calcium

Chromium"

Cobah*

Copper-

Iron-

Lead'

Magnesium

Manganese*

Mercury*

Nickel*

PoUsrium

Selenium*

Sodium'

Vanadium

Zinc*

Detection
Frequency

l/ll

mi
11/11
11/11
3/11

4/11

10/11

8/11

11/11
11/11
11/11
11/11
11/11
2/11

11/11
8/11

11/11

11/11

11/11

11/11

Range

Minimum

5,170«

2.74

539

10.9

0.602

123

5.49

1.87

3.55

5,550

3.26

476

93.5

0.082

5.00

194

0.412

138

5.12

16.1

Maximum

Local
Background

Concentration

32,000

2.74

12.4

65.4

1.85

301

25.6

6.62

54.8

24,200

54

2360

809

0.397

20.3

669

1.74

252

29.1

92.9

Eiplodvci

Nitrocellulose*

Mnrogrycerin*

Orzuki

Total Petroleum
fiydroctuvons

2/11

1/11

7/11

25.8

7.18

31.1

5550

7.18

45.2

18,000

0.5

19

54

0.81

810

33

4.69

13.5

18,000

48

5,500

380

0.108

14.6

2,400

0.992

234

32.3

43.9

Frequency of
Exceedance of
Background

l/ll

l/ll
0/11

1/11
2/11

0/11

1/11

1/11

3/11

1/11

1/11

0/11

2/11

1/11

1/11

0/11

2/11

1/11

0/11

3/11

-

-

-

-

-

-

Source: Ecology and Environment, Inc. 1 994
• Selected as COPC
k Single exeedance is less than 25% greater than the background value.

and not site related contamination.
" Average of field duplicate samples

This probably reflects natural variability in soil
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Table 15

SUMMARY OF HI SURFICIAL SOIL RESULTS
AOC 26 - ZULU RANGE (ug/g)

Chemical

Mctab

Aluminum

Antimony*

Annie*

Barium

Beryllium1

Cadmium'

Calcium'

Chromium

Cobalt

Copper"

Iron

Lead*

Magnesium

Manganese

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc*

Eimfadvc*

Cyclonhe'

HMX-

Detection
Frequency

9/9

1/9

9/9

9/9

7/9

2/9

9/9

9/9

7/9

9/9

9/9

9/9

9/9

9/9

9/9

4/9

9/9

9/9

9/9

9/9

3/15*

1/15*

Range

Minimum

5,830

U9»

7.03

13

0.588

1.44

146

5.95

2.12

532

5,780

53

474

55.7

4.25

348

0.421

164

6.41

18.5

0.654

1.2

Maiimum

7,780

1.19»

20*

35.5

0.945

1.99

2520

10.9

4.25

30.1

10,600

89.5'

1,400

167

9.86

482

O.T78

227

10.9

143

1.1

1.2

Local Soil
Background

Concentration

Frequency of
Exceedance of
Background

18,000

0.5

19

54

0.81

1.28

810

33

4.69

12.5

18,000

48

5,500

380

14.6

2,400

0.992

234

323

43.9

-

-

0/9

1/9

1/9

0/9

219

2/9

2/9

0/9

0/9

119

0/9

1/9

0/9

0/9

0/9

0/9

0/9

0/9

0/9

2/9

-

-
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Table IS

SUMMARY OF HI SURFICIAL SOIL RESULTS
AOC 26 - ZULU RANGE (wg/g)

Chemical
Detection
Frequency

PCBf

PCB-I254* 1/9

Range

Minimum Maximum

Local Soil
Background

Concentration

Frequency of
Exceedance of
Background

0.161' 0.161' - •

Potfddc*

P.P-DDE'

p.p-DUT

Acenaphthylene*

1/9

3/9

1/9

0.032

0.006*

0.064

0.032

0.037

0.064

-

•

-

-
-

-
ScmhrolatUe Ortuks

Anthracene*

Benzo(a)inthracene<

Benzo(»)pyrenet

Benzo(b)fluoranthene*

BenzoflcXluorarthene1

Chrysene*

Dwi-butyH*thalate*

Fluorantbene*

Pyrene*

119

1/9

1/9

1/9

2/9

2/9

3/9

2/9

1/9

2/9

Votetile Orzaaici

Acetone"

Toluene*

1/9

1/9

0.055*

0.29

0.38

0.81

0.15

0.24

0.085

0.24

0.1

0.13

0.029

0.001

0.065

0.29

0.38

0.81

0.18

0.5

0.145'

0.29

0.1

0.26

0.029

0.001

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-
-

-
-

-
-

-

-

-

-

Other Orfaaks

Total Petroleum
Hydrocarbons'

419 25.1* 34.2 - -

Source: Ecology and Environment, Inc. 1994

*Selected as a COPC
* Average of field duplicate samples
c Single exceedance is less than 25% greater than the background value. This probably reflects natural variability in the
soil and not site-related contamination.

* Includes six surface soil samples from the SI that were analyzed for explosives only
' Attributed to sampling or laboratory contamination
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Table 16

SUMMARY OF SI SUBSURFACE SOIL SAMPLES
AOC 26 - ZULU RANGE (ug/g)

Chemical
Metab

Aluminum

Arsenic'

Barium

Beryllium

Cadmium

Calcium*

Chromium

Copper-

Iron

Lead*

Magnesium*

Manganese

Mercury

Nickel

Potassium

Silver*

Sodium

Vanadium

Zinc*

EiBfcwrves

CydonheOtDX)1

HMX1

Tetryt*

Detection
Frequency

£5/66

64/66

64/66

36/66

1/66

64/66

48/66

64/66

66/66

58/66

66/66

66/66

2/66

7/66

66/66

4/66

60/66

66/66

42/66

6/66

2/66

1/66

Range

Minimum

3,900

4.3

4.69

0.097

0.715

130

4.5

2.31

260

3.14

940

66

0.037

3.25

248

0.124

55.8

2.32

10.7

Maximum

18,000

23

27

0.269

0.715

1,800

29.5

41

18,000

190

5,900

370

0.046

103

1,400

0.61

195

263

220

1.39

1.29

2.54

38

3.11

2.54

Local Soil
Background

Concentration

18,000

19

54

0.81

1.28

810

33

13.5

18,000

48

5,500

380

0.108

14.6

2,400

0.086

234

32.3

43.9

-

-

-

Frequency of
Exceedance of
Background

0/66

1/66

0/66

0/66

0/66

10/66

0/66

7/66

0/66

4/66

1/66

0/66

0/66

0/66

0/66

4/66

0/66

0/66

3/66

-

-

-
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Table 16

SUMMARY OF SI SUBSURFACE SOIL SAMPLES
AOC 26 - ZULU RANGE (ug/g)

Chemical

PotfcUe*

Alpha cUordiM*

alpba-
Benzeaehexichloride*

beU-Benzenehexachloride*

HepUchlot'

pjT-DDT*

Detection
Frequency

1/66

1/66

1/66

1/66

3/66

Range

Minimum

0.005

0.05

0.015

0.001

0.023

Maximum

0.005

0.05

0.015

0.001

0.173

Local Soil
Background

Concentration

-

-

-

-
-

Frequency of
Exceedance of
Background

-

-

-

-
•

SeodvolattleOrtMycs

2,4-Dimethylphenol'

4-Methjrlphenol'

Anthracene*

Bii(2-dhylhexyl)phth»late'

Di-n-butylpUhalate'

Fluoranthene'

PyraW

Volatile Organic*

Toluene'

1/66

1/66

1/66

3/66

2/66

2/66

3/66

1.06

1.12

0.353

0.186

0.495

0.251

0.135

1.06

1.12

0.353

0.465

1.38

0.351

0.239

2/66 0.014 0.027

.

-
-
-

-
-
-

•

-
-
-

-
-
-

- -
Source: Ecology and Environment, Inc. 1994

•Selected as a COPC
k Single exceedance is less than 25% greater than the background value. This probably reflects natural variability in the
soil and not site-related contamination.

" Attributed to sampling or laboratory contamination
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Table 17

SUMMARY OF SOIL BORING ANALYTICAL RESULTS
AOC 27 - HOTEL RANGE

G*g/K)

Chemical

Meteb

Aluminum'

Antinomy*

Ancnic'

Bvium'

Beryllium*

Calcium*

Chromium*

Cobalt1

Copper*

Iron'

Lead

Migncsiuin*

Manganese*

Mercury*

Nickel*

Potassium'

Selenium

Sodium*

Vanadium*

Zinc*

Vohtile Organic*

Tetrachloroethene*

Detection
Frequency

22/22

1/22

22/22

22/22

9/22

12/22

22/22

22/22

12/22

22/22

22/22

20/22

22/22

2/22

22/22

22/22

7/22

11/22

22/22

22/22

Range

Minimum

1,350'

2.84

333

7.04»

0.384

201

2.99"

2.07

12.0

2,800*

1.59*

791

55.6*

0.073

9.69

3.69

0.402

161

3.4

7.51

Maximum

20,000

2.84

24.0

106

1.78

1,770

38.4

60

31.4

29,600

24

6,930

525

0.163

29.9

5,080

0.956

360.0

41.1

78.2

Local
Background

Concentration

18,000

0.5

19

54

0.81

810

33

4.69

13.3

18,000

48

5,500

380

0.108

14.6

2,400

0.992

234

32.3

43.9

Frequency of
Exceedance of
Background

1/22

1/22

2/22

1/22

3/22

4/22

2/22

15/22

10/22

2/22

0/22

1/22

5/22

1/22

10/22

1/22

0/22

2/22

1/22

3/22

- - - - -
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Table 17

SUMMARY OF SOIL BORING ANALYTICAL RESULTS
AOC 27 - HOTEL RANGE

(Mg/E)

Chemkal
Toluene*

Detection
Frequency

-

SemivobtUe Orguiki

DwvbutylphtbaUJe'

Trichloroflouromethine'

PertkUe*

EndoculfaneA'

M>*-DDD*
pjj'-DDT*

Other Ortuik Cheraicali

Total Petroleum
Hydrocarbons*

1/22

3-22

1/22

1/22

1/22

Range

Minimum

-

1.4

0.008

0.006

0.003

0.007

Maximum

-

Local
Background

Concentration

-

Frequency of
Exceedance of
Background

-

1.4

0.01

0.006

0.003

0.007

-
-

-
-

-

-
-

-
-

-

8/22 29.3 75.6 - -

Source: Ecology and Environment, Inc. 1994

•Selected as COPC
k Single exeedance is less than 30% greater than the background value. This probably reflects natural variability in soil

and not site related contamination.
' Average of field duplicate samples
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Table 18

CHEMICALS OF POTENTIAL CONCERN
AOC 25 - EOD RANGE

Chemical

MeteJs

Aluminum

Antimoty

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Comer*"*¥*•**"

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

Surface Soils

X

X

X

X

X

X

X

X

X

X

X

Explosives

Nitrocellulose

Nftroglycerin

2,4,6-Trinhrotoluene

Cyclonite(RDX)

PETN

HMX

X

X

Subsurface Soils

X

X

X

X

X

X

X

Groundwater

X

X

X

X

X _

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Table 18

CHEMICALS OF POTENTIAL CONCERN
AOC 25 - EOD RANGE

Chemical Surface Soils Subsurface SoUs Groundwater

Volatile Organic!

Tetnchloroethene

Other Organic*

Total petreoluem hydrocarbons

X X

X X

Source: Ecology and Environment, Inc. 1994

Note: Groundwater COPC selection is based on unfiltered groundwater data.

Key: X = Selected as a COPC for the human health risk assessment
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Table 19

CHEMICALS OF POTENTIAL CONCERN
AOC 26 - ZULU RANGE

Chemical
Surface

Soil
Mctab

Aluminum

Antimony

Arsenic

Banum

Beryllium

Cadmium

Calcium

Chronium

Cobalt

Copper

Iran

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Explodves

4-Amino-2,6-
dmitrotuluene

1,3-Dinhrotoluene

2,6-Dinitrotooluene

2-Nhratoluene

3-Nrtrotoluene

X

X

X

X

X

X

Subsurface
Soil

X

X

X

X

X

Sediment

X

X

X

X

X

X

X

X

X

X

E

E

X

E

X

X

E

X

Surface
Water

X

X

X

X

Groundwater

1
X

X

X .. ...

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Table 19

CHEMICALS OF POTENTIAL CONCERN
AOC 26 - ZULU RANGE

Chemical
2,4,6 Trinitrotoluene

Nrtroglycenn

Cyclooite(RDX)

HMX

Tebyl

PETN

Pesticidei/PCBi

PCB 1254

p.p'-DDD

p.p'-DDE

p,p'-DDT

Hepuchlor

wptU'Bcnzcnc
hexachloride

Ma-Benzene
hexachloride

Surface
Soil

X

X

Subsurface
SoU

X

X

X

X

X

X X

X

X

X

Sediment

X

X

X

Surface
Water

X

X

X

X

X

Groundwater

X

X

X

X

SenlvolatikOrfMics

2,4-Dimethylphenol

4-Methylpheiiol

Aceoaphthylene

Anthracene

3eozo(a)antlvacene

3enzo(a)pyKne

3enzo(b)fluoranthene

3enzo(k)fluoranthene

Fluonnthene

Phenanthrene

Pyrene

X

X

X

X

X

X

X

X

X

X

X

X

X

X

VohtUeOrfMrici

Acetone X
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Table 19

CHEMICALS OF POTENTIAL CONCERN
AOC 26 - ZULU RANGE

Chemical
Ethytbenzene

1,1,2-Trichloroethane

Toluene

Trichlorofluoromethane

Carbon disulfide

Carbon tetnchloride

Other OrfMla

ToUl petroleum
hydrocarbons

Butyl-carbitol

2-Etbyl-l-hexinol

Benzothiizole

Tetracosane

Surface
SoU

X

X

Subsurface
SoU

X

Sediment
X

X

X

X

Surface
Water

X

Groundwater

X

X

X

X

X

X

X
Source: Ecology and Environment, Inc., 1994.

Note: Groundwater COPC selection is based on unfiltered groundwater data.

Key: E = Elevated above sediment background levels but not soil background levels
X = Selected as a COPC for the human health risk assessment.
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Table 20

CHEMICALS OF POTENTIAL CONCERN
AOC 27 - HOTEL RANGE

Chemical

Metab

Aluminum

Antimony

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

Explosives

Cyclonhe(RDX)

1,3-DmHrobenzene

HMX

Soil*

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Sediment

E

X

X

X

E

E

X

X

E

X

X

X

E

X

X

X

X

Surface
Water

X

Groundwater

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
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Table 20

CHEMICALS OF POTENTIAL CONCERN
AOC 27 - HOTEL RANGE

Chemical
Volatile Organic)

Acetone

2-BuUnone

Tdnchloroethene

Toluene

Soils

X
X

Sediment

X

X

X

Surface
Water Groundwater

Sc^voktfleOrpmics

Benzo(b)fluonntbeiie

Pyrene

Trichlorofluoromethine X

Pesticides

deha-BHC

EndoculfanA

Metboxychlor

p.p'-DDE

p,p'-DDT

p,p'-DDD

f"Uka» fk_____|« f^N^l*«lB

Total petroleum
hydrocaibuui

X

X

X

X

X

X

X

X

X

X

X

X

X

Source: Ecology and Environemnt, Inc. 1994

Note: Groundwater COPC selection is based on unfiltered groundwater data

Key: E = Elevated above sediment background levels but not soil background levels.
X = Selected as a COPC for the human health risk assessment.
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Table 21

RISK FROM USE OF WELL D-l GROUNDWATER
AOC 41 - UNAUTHORIZED DUMPING SITE (SITE A)

Analyte

Arsenic

Barium

Copper

Manganese

Zinc

Bis(2-
ethylhexyl^hthalate1

Endosulfane Sulfate

Endosulfane, B

Chloroform

Maximum
Concentration

Detected
(ne/L)

4.56

2.12

6.73

4.02

40.5

53.0

0.26

0.006

1.7

Non-carcinogenic
Risks
(HI)

1.7 xlO*

3.3 x lO'5

2.0 xlO-4

8.8 xlO-4

1.5 xlO-4

2.9x10°

4.8 xlO'5

l.lxlO*

1.9 x 1C-1

Carcinogenic Risk*

10 Year Exposure
Duration

1.3x10^

-

-

-

-

1.2 xlO'7

1.6x10-*

2 Year Exposure
Duration

2.6 x 10-7

-

-

-

-

2.3 x 10-"

-

-

3.2x10-'°
Source: ABB 1996.

1 Bis(2-ethylhexyl)phthalate is thought to result from sampling or laboratory error.
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Table 22

SUMMARY OF EXCESS CANCER RISKS ASSOCIATED WITH
AOC 25 -EOD RANGE

Pathway
Woiker Soil Contact

Trespasser Soil Contact

Ca«e
RME

Average

RME

Average

Receptor

Adult
i a x 10*
3.3 x 10-"

1.7 x 10*

4.8 x 10*

Adolescent

-
-

4.2 x 10*

1.2 x 10*

Risk Contribution by
Eiposure Route*

Soil Ingestion -76%
Dermal Contact - 24%
Particle Inhalation - <1%

Soil Ingestion - 77%
Dermal Contact -22%
Particle Inhalation - <1%

Source: Ecology and Environment, Inc. 1994

•RME case for receptor showing greatest risk

Table £3

SUMMARY OF ESTIMATED HAZARD INDICES FOR NONCARCINOGENIC
EFFECTS ASSOCIATED WITH

AOC 25 - EOD RANGE

Pathway

Worker Soil Contact'

Trespasser Soil Contact*

Caw
RME

Average

RME

Average

Receptor

Adult
1.1 x 10°

3.6 x 10*

13x10*

4.2 x Iff4

Adolescent

-

-

13 x 10°

4.3 x 10"

Risk Contribution by
Exposure Route*

Soil Ingestion -71%
Dermal Contact -28%
Particle Inhalation - 1%

Soil Ingestion -74%
Dermal Contact -23%
Particle Inhalation - 3%

Source: Ecology and Environment, Inc. 1994

* RME case for receptor showing greatest risk
* Hazard indices for the site worker and adolescent trespasser were calculated using subchronic RfDs.
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Table 24

SUMMARY OF EXCESS CANCER RISKS ASSOCIATED WITH
AOC 26 - ZULU RANGE

Pathway

Worker Soil Contact

Trespasser Soil Contact

Trespasser SffliiiiCTtf
Contact

Recreational Fisherman,
Fish Consumption

Case

RME

Average

RME

Average

RME

Average

RME

Average

Receptor

Adult

5.3 x 10*

1.5 x 10*

5.2 x 10*

1.4x10*

13 x 10-'

2.9x10*

8.9 x 10*

2.1 x 10*

Adolescent

-
-

U x 10*

3.5 x 10*

3.1 x 10*

7.0 x 10*

2.0 10*

5.2 x 10*

Risk Contribution by
Exposure Route*

Soil Ingestion - 78%
Dermal Contact -21%
Particle Inhalation - <1%

Soil Ingestion -80%
Dermal Contact -19%
Particle Inhalation - <1%

Sediment Ingestion - 77%
Dermal Contact -23%

Fish Consumption - 100%

Source: Ecology and Environment, Inc. 1994

*RME case for receptor showing greatest risk

Table 25

SUMMARY OF ESTIMATED HAZARD INDICES FOR
NONCARCINOGENIC EFFECTS ASSOCIATED WITH

AOC 26 - ZULU RANGE

Pathway

Worker Soil Contact

Trespasser Soil Contact

Trespuser Sediment
Contact

Recreational Fisherman,
Fish Consumption

Case

RME

Average

RME

Average

RME

Average

RME

Average

Receptor

Adult

3.2 x 10°

7.5 x 10*

1.0 x 10"

23 x 10*

1.2 x 10°

3.4 x lO"1

2.3 x 10°

5.9 x 10-*

Adolescent*

-

-

1.1x10°

2.5 x 10"

1.4 x 10''

4.0 x 10*

2.9 10°

7.3 x 10"

Risk Contribution by
Exposure Route*

Soil Ingestion -38%
Dermal Contact • 62%
Particle Inhalation - <!•/.

Soil Ingestion -46%
Dermal Contact- 54%
Particle Inhalation - <1%

Sediment Ingestion - 70%
Dermal Contact -30%

Fiih Consumption - 100%

Source: Ecology and Environment, Inc. 1994

•RME case for receptor showing greatest risk
* Hazard indices for the adolescent trespasser were calculated using subchronic RfDs
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Table 26

SUMMARY OF EXCESS CANCER RISKS ASSOCIATED WITH
AOC 27 - HOTEL RANGE

Pathway
Worker Soil Contact

Trespasser Soil Contact

Trespasser Scottncnt
Contact

Cut
RME

Average

RME

Avenge

RME

Average

Receptor

Adult

2.9 x 10*

2.1 x 10*

1.7x10*

1 3 x 10*

1.2 x 10"

7.7 x 10*

Adolescent

-
-
4.1 x 10*

3.0 x 10*

2.8 x 10*

1.9 x 10*

Risk Contribution by
Exposure Route*

Soil Insertion -71%
Dermal Contact - 22%
Particle Inhalation -7%

Soil Ingeition -76%
Dermal Contact- 22%
Particle Inhalation -2%

Sediment Ingestion - 78%
Dermal Contact - 22%

Source: Ecology and Environment, Inc. 1994

•RME case for receptor showing greatest risk

Table 27

SUMMARY OF ESTIMATED HAZARD INDICES FOR
NONCARCINOGENIC EFFECTS ASSOCIATED WITH

AOC 27 - HOTEL RANGE

Pathway

Worker Soil Contact*

Trespasser Soil Contact*

Trespasser Sediment
Contact*

Caw
RME

Average

RME

Average

RME

Average

Receptor

Adult
1.9 x Iff1

1.0x10*

7.7 x 10*

4.2 x 10*

5.0 x 10*

7.9 x 10*

Adolescent

-
-

7.9 x 10*

4.4x10*

5.9 x 10°

9.3 x 10*

Risk Contribution by
Exposure Route*

Soil Ingestion -63%
Dermal Contact. 19%
Particle Inhalation -18%

SoilIngection-76%
Dermal Contact- 19%
Particle Inhalation -5%

Sediment Ingestion -59%
Dermal Contact. 41%

Source: Ecology and Environment, Inc. 1994

•RME case for receptor showing greatest risk
• Hazard indices for the site worker and adolescent trespasser were calculated using subchronic RfDs
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Table 28

SUMMARY OF HAZARD QUOTIENTS FOR ENDPOINT SPECIES
AVERAGE EXPOSURE CASE

AOC 25 -EOD RANGE

Chemkab

Mercury

Zinc

Nitroglycerin

White-footed Mouse

EE

1.38 x 10*

9.95

1.79

TRY
7.0x10*

8x10'

1.72

HQ
1.97 xlO-1

1.24x10'

1.04

KUIdeer

EE
8.3« x 10*

5.47 x 10 '

7.43 x 10*

TRY

1.6 x 10*

1.09 x 10*

NA

HQ
5.24 x 10*

5.02 x 10*

NA

Red Fox

EE

2.93 x 10*

3.52 x 10*

1.74x10*

TRY

5.0 x 10*

4.0 x 10'

4.3 x 10*

HQ
5.86 x 10*

8.81 x 10*

4.04 x JO"1

Source: Ecology and Environment, Inc. 1994

Key: EE = Estimated exposure (mg/kg-day) HQ - Hazard quotient TRV = Toxicity refemce value (mg/kg-day) NA = Not available

Table 29

SUMMARY OF HAZARD QUOTIENTS FOR ENDPOINT SPECIES
RME CASE

AOC 25 - EOD RANGE

Chemkab

Mercury

Zinc

Nitroglycerin

White-footed Mouse

EE

8.54 x 10*

2.87x10'

5.21

TRV
7.0 x 10*

8x10'

1.72

HQ
1.22

3.59x10''

3.03

Killdeer

EE

5.2 x 10*

1.58

2.45 x 10'

TRY

1.6 x 10*

1.09 xlO1

NA

HQ
3.25 x 10*

1.45 x 10*

NA

Red Fox

EE

1.82 x lO"

1.02 x 10*

5.06 x W

TRV

5.0 x 10*

4.0 x 10'

4.3 x 10*

HQ
3.63 x 10*

2.54 x 10"

1.18x10*

Source: Ecology and Environment, Inc. 1994

Key: EE - Estimated exposure (mg/kg-day) HQ = Hazard quotient TRV = Toxicity refemce value (mg/kg-day) NA = Not available
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Table 30

SUMMARY OF HAZARD QUOTIENTS FOR AQUATIC ENDPOINT SPECIES
AVERAGE EXPOSURE CASE

AOC 26- ZULU RANGE

Chemical
Lead

Zinc

2,4,6 trinitrotoluene

Cyclonhe
(RDX)

HMX

Nrtroglyocrin

p,p'-DDD

p,p'-DDT

Aquatic Invertebrates

EE
1.16x10'

NC

1.80x10*

6.34 x 10*

NC

3.56 x 10*

5.00 x 10*

NC

TRY
1.68

NC

4.00x10'

J.59 x Iff

NC

8.60 x 10'

6.00 x 104

NC

HQ
1.34

NC

4.50

2.45

NC

4.14

8.33 x ID"1

NC

Blanding's Turtle

EE
3.77x10*

4.01 x 10*

1.94x10*

9.70 x 10*

3.69 x 10*

4.24 x 10*

7.68 x 10*

1.39 x 10"

TRY
1.50

1.09 x Iff

NA

NA

NA

NA

1.60x10'

1.60 x Iff1

HQ

2.51x10*

3.68x10*

NA

NA

NA

NA

4.80 x ID"1

1.03 x 10*

Mink

EE
1.17x10'

3.47

1.94x10*

2.28 x 10*

1.09 x 10*

3.75 x 10*

3.37 x 10"1

4.80x10*

TRY
6.25

4.00 x 10'

1.00

5.00

1.25 x 10'

4.30x10'

1.25 x 10'

1.25 x 10'

HQ
1.88x104

8.68 x 10*

1.94 x 10*

4.56 x 10*

8.69 x 10*

8.73 x 10*

2.70 x 10'

3.84 x 10*
Source: Ecology and Environment, Inc. 1994

Key: EE = Estimated exposure (mg/kg-day) HQ = Hazard quotient TRY = Toxicity refemce value (mg/kg-day)
NA = Not available NC - Not a COPC, therefore, values were not calculated

C:\PP A ROD\DEL1VER\SPIA\FINALROD\TABLES22.WPD May 30,1996



RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25,26, & 27 Page E - 43

Table 31

SUMMARY OF HAZARD QUOTIENTS FOR TERRESTRIAL ENDPOINT SPECIES
AVERAGE EXPOSURE CASE

AOC 26 - ZULU RANGE

Chemical
Lead

Zinc

Cyclonite
(RDX)

HMX

p.p'-DDT

Herbaceous Vegetation

EE

Z«7xlO'

5.07x10'

1.S2

4.11 xlO'

105 x 10*

TRV

1.00x10*

7.00x10'

NA

NA

NA

HQ
2.S7xlO-'

7.24 xlO-'

NA

NA

NA

White-footed Mouse

EE

2.40 x 10'

1.57x 10'

1.26

1.69 xlO'

1.03 xlO*

TRV

3.90

100x10'

1.18

2.50x10'

2.50x10'

HQ
6.15x10*

1.96x10'

1.07

6 77 x tO'

4.11x10*

Grasshopper Sparrow

EE

6.04x10'

1.72x10'

I.2S

1.76x10-'

3.76xlO*

TRV

1.50

I.09X101

NA

NA

2.90x10'

HQ
4.03x10'

1.51 xlO'

NA

NA

1.30 xlO'

Killdeer

EE

1.02x10'

3.44

2.37 xlO1

3.24 xlO1

6.67x10'

TRV

1.50

1.09xlO'

NA

NA

2.90 xlO'

HQ
6.S x 10'

3.1x10'

NA

NA

2.3x10"

Red Fox

EE

3.29x10"

2.32x10'

489x10""

6.73x10'

1.93 xlO'

TRV

6.25

4.0x10'

2.50

1.25x10'

1.25x10'

HQ

5.26 xlO'

5.81 x 10-"

1.96x10*

5.38 xlO4

1.54x10*

Source: Ecology and Environment, Inc. 1994

Key: EE = Estimated exposure (mg/kg-day) HQ = Hazard quotient TRV = Toxicity refemce value (mg/kg-day)
NA = Not available NC = Not a COPC, therefore, values were not calculated
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Tabk32

SUMMARY OF HAZARD QUOTIENTS FOR AQUATIC ENDPODNT SPECIES
RME CASE

AOC 26 -ZULU RANGE

Chemkal
Lead

Zinc

2.4,6 trinitrotoluene

Cyclonit
(RDX)

HMX

Nitnglycain

p,p'-DDD

p,p'-DDT

Aquatic Invertebrates

EE

1.06X101

NC

1.35 x 10"

4.89 xlO1

NC

143x10"

5.00x1045

NC

TRY

8.6*

NC

4.00x10'

2.S9xlO>

NC

8.60x10'

6.00 xia1

NC

HQ
1.22x10'

NC

3 31 x 10'

l.S9x!0'

NC

1.66x10'

1.33 xlO*

NC

Blanding'i Turtle

EE

2.SSX10-1

1.74

1.76 xia1

1.09

2.36x10*

1.70x10-'

5.31 x Iff"

1.39x10*

TRY

1.50

1.09x10*

NA

NA

NA

NA

1.60x10'

i.eoxia'

HQ
1.90x10'
leoxia1

NA

NA

NA

NA

3.32 xW

868x10"

Mink

EE

8.95 xia'

1.51x10'

1.45 xW

2.53x10-'

6.94x10-'

1.50xia'

2.33 xia'

4.05 xlO*

TRY

6.25

4.00x10'

1.00

5.00

1.25x10'

4.30 xia'

1.25x10'

1.25x10'

HQ

1.43 xia1

3.77 x la'

1.45 xia1

5.06x10'

5.55 xlO1

3.50xia'

1.86x10*

3.24xlO*

Source: Ecology and Environment, Inc. 1994

Key: EE = Estimated exposure (mg/kg-day) HQ = Hazard quotient TRY = Toxicity refernce value (mg/kg-day)
NA = Not available NC = Not a COPC, therefore, values were not calculated
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Table-33

SUMMARY OF HAZARD QUOTIENTS FOR TERRESTRIAL ENDPODST SPECIES
RME CASE

AOC 26 -ZULU RANGE

Chemkal

Lad

Zinc

Cyclonite
(RDX)

HMX

p.p'-DDT

Herbaceous Vegetation

EE

1. 90x10"

2.20 xlO*

3 SO x 10'

3.11

1.73 X 10'

TRY

1.00x10*

7.00x10'

NA

NA

NA

HQ
1.90

3.14

NA

NA

NA

White-footed Mouse

EE

1.60

6. §0x10'

163x10'

l.OS

S.6txlO*

TRY

3.90

(.00x10'

l.ll

2.50x10'

2.50x10

HQ
4.09x10'

150x10'

2.23 x 10'

4.32 xlfr*

3.47 xlO'

Grasshopper Sparrow

EE
4.00

7.45x10'

161x10'

1.12

3.17x10'

TRY

1.50

1.09xlO»

NA

NA

2.90x10'

HQ
2.67

6.S4xlO'

NA

NA

1.09xiaJ

Killdeer

EE

6.7lxlff'

1.49x10'

4.94

2.07 xlfr '

5.63 x Ifr"

TRY

1.50

1.09x10*

NA

NA

2.90 xlfr1

HQ
4.52x10'

1.37x10-'

NA

NA

1.94xlO'

Red Fox

EE

nsxia'
1.01 x ia'
1.02 xlOJ

430x10*

1.63 xlO*

TRY

6.25

4.00x10'

2.50

1.25x10'

1.25x10'

HQ
3.49 xlO4

2.52x10'

4.09x10'

3.44x10'

1.30 xIO1

Source: Ecology and Environment, Inc. 1994

Key: EE = Estimated exposure (mg/kg-day) HQ = Hazard quotient TRY = Toxicity refernce value (mg/kg-day)
NA = Not available NC = Not a COPC, therefore, values were not calculated
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Table 34

SUMMARY OF HAZARD QUOTIENTS FOR AQUATIC ENDPOINT SPECIES
AVERAGE EXPOSURE CASE

AOC 27 - HOTEL RANGE

Chemical
Antimony

Copper

Lead (sedim ents)

Lead (surfac water)

Mercury

Nickel

4-amino-2,6-dinitfotoliiene

Aquatic Invertebrates

EE
1.01

1.05 x 10*

2.18x10*

8.64 (ng/L)

1.97x10'

2.04 x 10'

8.20 x 10'
(Mg/L)

TRY

3.00

7.00 x 10'

3.10 xlO1

8.68 (|ig/L)

6.90 x 10 '

3.50 x 10'

4.00 x 10'
(M8/L)

HQ

3.37 x 10*

1.50

7.03 x 10 '

9.95 x 10^

2.86 x 10 '

5.83 x 10'

2.05

MaUard Duck

EE
7.96 x 10-*

1.45 x 10'

4.69 x 10'

NC

6.09 x 10-*

5.64 x 10J

6.49 x 10*

TRY
NA

1.20x10'

6.00

NC

6.40 xlOJ

3.36x10'

NA

HQ
NA

1.21

7.82 x 10'

NC

9.51x10*

1.68x10"

NA

Raccoon

EE

1.61 x 10'

4.70 x 10*

7.04 x 10*

NC

7.78 x 10*

1.17x10*

5.81 x 10"

TRY

2.60

3.00 x 104

6.25

NC

1.00x10"

1.56

6.90

HQ
6.21 x 10"

1.57x10'

1.13 x 10*

NC

7.78 x 10*

7.52 x 10'

8.41 x 10'

Source: Ecology and Environment, Inc. 1994

Key: EE = Estimated exposure (mg/kg-day) HQ = Hazard quotient TRV = Toxicity refernce value (mg/kg-day)
NA = Not available NC = Not a COPC, therefore, values were not calculated
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Table 35

SUMMARY OF HAZARD QUOTIENTS FOR AQUATIC ENDPOINT SPECIES
RME CASE

AOC 27 - HOTEL RANGE

Chemical
Antimony

Copper

Lead (sediments)

Le«d (surface wtter)

Merrcury

Nickel

4 ' 4roiBO*2,o oiflitrotoiucnc

Aquatic Invertebrates

EE

5.59

8.39x10*

1.40x10*

1.82x10'
(Mf/L)

1.08

5.09x10'

\.69x\tf
(IV/L)

TRV
3.00

7.00x10'

3.10x10"

8.68 xio1

(MtVU

6.90x10'

3.50x10'

4.00x10'
(M*/U

HQ
1.16

1.20x10'

4.52

2.10

1.57

1.45

4.23

Mallard Duck

EE

4.40 xlfr'

1.16

3.02x10'

NC

3.34 xlfr'

1.41 x Ifr1

1.70x10-'

TRV

NA

l.20xlfr'

6.00

NC

6.40 x tfr'

3.36x10'

NA

HQ
NA

9.66

5.03 xlfr '

NC

5.22 xlfr1

4.20x10*

NA

Raccoon

EE

2.17 xia'

2.63 xia'

428x10'

NC

5.85x10*

1.64xl<H

1.07xlfr'

TRV

2.60

3.00x10.,

6.25

NC

l.OOxlfr1

1.56

6.80

HQ
8.35 xlO*

8.77 xia'

684x10'

NC

5.85 xia1

1.05x10'

1.58x10*

Source: Ecology and Environment, Inc. 1994

Key: EE - Estimated exposure (mg/kg-day) HQ » Hazard quotient TRV = Toxicity refemce value (mg/kg-day)
NA - Not available NC = Not a COPC, therefore, values were not calculated

C:\PP A ROD\DELIVER\SPIA\FINALROD\TABLES22.WPD May 30,1996



RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25,26, & 27 Page E - 48

Table 36

SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

HELD
EVENT

SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI
SI

SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI

MATRIX
Water
Water
Soil
Soil

Water
Water
Water
Water
Water
Water
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Water
Water
Water

'

MEDIUM
Surface Water
Surface Water

Sediment
Sediment

Sump Water
Sump Water
Sump Water
Sump Water
Oroundwater
Groundwater

Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Sediment
Sediment
Sediment
Sediment
Sediment

Surface Water
Surface Water
Groundwater

EXPLORATION ID
4ID-92-OIX
41D-92-02X
41D-92-OIX
41D-92-Q2X
4ID-92-03X
41D-92-04X
4ID-92-05X
4ID-92-06X
41M-92-01X
41M-92-01X
41M-92-01X
41S-92-01X
4IS-92-02X
4IS-92-03X
41S-92-04X
41S-92-05X
4IS-92-06X
41D-92-03X
41D-92-04X
41D-92-05X
41D-92-06X
41D-93-07X
41D-93-08X
41D-93-09X
41D-93-IOX
4ID-93-I1X
4ID-93-10X
41D-93-I1X
41M-92-01X

DEPTH

26-28

ROUND

2

3

PARAMETERS
OFF-SITE LABORATORY. PAL ANALYSES

V
O
A
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

s
V
0
A

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

p
/
p
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

1
N
0 t
R o
. t
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

I
N d
O i
R s
- *

X

X

T
c
L
p

T
p
H
g
X
X
X
X

X
X

X
X
X
X
X
X

w
A Q
T U
E A
R L

X
X

X
X
X
X

X
X

T
O
Q

X
X

X

X
X
X
X
X
X
X
X
X

E
X
P
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

X

T
ss

X
X
X
X
X
X

X
X
X
X

X

c
/
A.

X
X

FIELD ANALYTICAL

B
T
Ex

C
H
L
O
R

T
P
H
C
/
I
R
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Table 36

SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

FIELD
EVENT

SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
SSI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI

MATRIX
Water
Water
Water
Water
Water
Soil
Soil
Soil

Water
Water
Soil

Water
Water
Soil

Water
Water
Soil

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

MEDIUM
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater

Soil
Soil
Soil

Groundwater
Groundwater

Soil
Groundwater
Groundwater

Soil
Groundwater
Groundwater

Soil
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S Auger

EXPLORATION ID
4IM-92-OIX
41M-93-02A
41M-93-02A
41M-93-02B
41M-93-02B
4IM-93-02B
41M-93-02B
41M-93-02B
41M-93-03X
41M-93-03X
41M-93-03X
4IM-93-04X
4IM-93-04X
41M-93-04X
41M-93-05X
4IM-93-05X
41M-93-05X

SA410I
SA4102
SA4103
SA4104
SA4105
SA4106
SA4107
SA4IOS
SA4I09
SA4I10
SA4111
SA4I12

DEPTH

2-4
44

30-32

45-47

5-7

5-7
38-43
41-46
37-42
37-42
40-45
39-44
35-40
19-24
26-31
19-24
36-41
38-43

ROUND
4
3
4
3
4

3
4

3
4

3
4

PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES

V
o
A
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

S
V
o
A
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

p
/
f
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

I
N
o t
R o
- t
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

I
N d
O i
R t
- 1
X
X
X
X
X

X
X

X
X

X
X

T
c
L
r

T
p
H
c

w
A Q
T U
E A
R L

T
O
c

X

X

X

X

E
X
P
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

T
Ss
X
X
X
X
X

X
X

X
X

X
X

c
/
A

FIELD ANALYTICAL

B
T
E
x

X
X
X
X
X
X
X
X
X
X
X
X

c
H
L
O
R

X
X
X
X
X
X
X
X
X
X
X
X

T
P
H
C
/
I
R
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Table 36

SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

FIELD
EVENT

Rl
RI
Rl
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
Rl
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI

MATRIX
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

MEDIUM
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Aufer
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
S_Auger
~Soil
Soil
Soil
Soil •
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

EXPLORATION ID
SA4II3
SA4II4
SA4I15
SA4I16
SA4117
SA41IS
SA41I9
SA4120
SA4121
SA4122
SA4123
SA4123
SA4123
SA4I23
SA4I23

41E-94-01X
41E-94-OIX
41E-94-OIX
41E-94-02X
41E-94-02X
41E-94-03X
41E-94-03X
41E-94-04X
41E-94-04X
4IE-94-05X
4IE-94-05X
41E-94-05X
41E-94-06X
41E-94-06X

DEPTH
40-45
44-49
25-30
40-45
45-50
24-29
45-50
31-43
19-24
13-18
50-55
55-60
60-65
65-70
70-75

2
4
10
2
9
2
11
1
3
3
5
10
3
9

ROUND

PARAMETERS
OFF-SITE LABORATORY. PAL ANALYSES

V
O
A

X
X
X
X
X
X
X
X
X
X
X
X
X
X

s
V
0
A

X
X
X
X
X
X
X
X
X
X
X
X
X
X

p
/
f

I
N
0 t
R o
. t

X
X
X
X
X
X
X
X
X
X
X
X
X
X

I
N d
O i
R I
- i

T
C
L
p

X
X
X
X
X
X
X
X
X
X
X
X

T
P
H
c

X
X
X
X
X
X
X
X
X
X
X
X
X
X

w
A Q
T U
E A
R L

T
O
r

X
X
X
X
X
X
X
X
X
X
X
X
X
X

E
Xr

T
Ss

c
/
A

HELD ANALYTICAL

B
T
Ex
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

c
H
L
o
R
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

T
p
H
c
/
I
R

X
X
X
X
X
X
X
X
X
X
X
X
X
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Table 36

SUMMARY OF ANALYTICAL PROGRAM
AOC 41 . UNAUTHORIZED DUMPING AREA (SITE A)

HELD
EVENT

Rl
RI
Rl
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
Rl
RI
RI
RI
RI
RI
RI
RI
Rl
RI
RI
RI

MATRIX
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

. Water
Water
Water
Water

MEDIUM
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Oroundwater
Oroundwater
Oroundwater
Oroundwater
Oroundwater
Oroundwater
Oroundwater
Oroundwater
Groundwater
Groundwater
Oroundwater
Oroundwater
Oroundwater
Groundwater
Groundwater
Oroundwater
Groundwater
Oroundwater
Groundwater
Groundwater
Groundwater
Oroundwater

EXPLORATION ID
4IE-94-07X
41E-94-07X
41E-94-OSX
41E-94-08X
41E-94-08X
4IE-94-09X
41E-94-09X
41M-92-01X
41M-92-01X
41M-93-02A
4IM-93-02A
41M-93-02B
41M-93-02B
41M-93-02C
41M-93-02C
4IM-93-03X
41M-93-03X
4IM-93-04X
4IM-93-04X
4IM-93-05X
41M-93-05X
41M-94-03B
41M-94-03B
4IM-94-06X
41M-94-06X
4IM-94-07X
4IM-94-07X
41M-94-OSA
41M-94-OSA

DEPTH
4
10
4
10
12
4
9

ROUND

5
6
5
6
5
6
5
6
5
6
t
6
5
6
5
6
5
6
5
6
5
6

PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES

V
O
A
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

s
V
O
A
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

p
/
f

I
N
O t
R o
• 1
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

I
N d
0 i
R s
- t

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

T
c
L
p

T
p
H
£
X
X
X
X
X
X
X

w
A Q
T U
E A
R L

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

T
O
g
X
X
X
X
X
X
X

E
X
p

T
S
$

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

c
/
A

FIELD ANALYTICAL

B
T
E
X.

C
H
L
O
R

T
P
H
C
/
I
R
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Table 36

SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

FIELD
EVENT

Rl
R!
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI

MATRIX
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Oat
Oat
Gat
Gas
Ga»
Gai
Oai

MEDIUM
Groundwaler
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwaler
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
Oroundwater

T_Probe
T_Probe
T~Probe
TJ>robe
T_Probe
TJ>robe
T Probe

EXPLORATION ID
4IM-94-08B
4IM-94-48B
41M-94-09A
41M-94-09A
41M-94-09B
41M-94-09B
4IM-94-10X
41M-94-10X
41M-94-11X
41M-94-UX
41M-94-I2X
41M-94-12X
41M-94-13X
41M-94-I3X
41M-94-14X
41M-94-I4X
41M-94-01X
41M-94-02A
41M-94-02B
41M-94-03X
41M-94-04X
41M-94-05X

TS-01
TS-OI
TS-01
TS-01
TS-01
TS-01
TS-02

DEPTH

5-7
7-9

9-11
11-13
13-15
19-21
5-7

ROUND
5
6
5
6
5
6
5
6
5
6
5
6
5
6
5
6

PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES

V
O
A
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

s
V
O
A
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

p
/
p

I
N
O t
R o
- t
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

I
N d
0 1
R i
• 1
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

T
c
L
p

T
p
H
g

w
A Q
T U
E A
R L

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

T
O
c

E
X
P

T
Ss
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

c
/
A

HELD ANALYTICAL

B
T
E
X

X
X
X
X
X
X

c
H
L
O
R

X
X
X
X
X
X

X*
X*
X*
X*
X*
X*
X*

T
P
H
C
/
I
R

X
X
X
X
X
X
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Table 36

SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

FIELD
EVENT

RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI

MATRIX
On
Gti
Gat
On
Gil
On
Gil
Gil
Gil
Gat
Gai
Gas
Gas
Gu
Gai
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

MEDIUM
T_Probe
T~Probe
T~Probe
TJ>robe
T_Probe
T_Probe
TJ»robe
TJ>rooe
T_Prob«
T_Probe
T_Probe
TJtobe
T~Probe
T~Prob*
T~Probe
T_Probe
T_Probe
T_Probe
T_Probe
T~Probe
T~Probe
T~Probe
T_Probe
T~Probe
TJ>robe
T~Probe
T_Probe
T_Probe
T Probe

EXPLORATION ID
TS-03
TS-04
TS-04
TS-04
TS-04
TS-05
TS-06
TS-07
TS-08
TS-09
TS-10
TS-II
TS-I2
TS-13
TS-13
TS-OI
TS-01
TS-OI
TS-01
TS-02
TS-02
TS-03
TS-03
TS-04
TS-04
TS-04
TS-04
TS-OS
TS-05

DEPTH
5-7
5-7

10-12
15-17
20-22
5-7
5-7
5-7
5-7
5-7
5-7
5-7
5-7
5-7
5-7

18-20
23-25
30-32
35-37
30-32
35-37
30-32
35-37
18-20
23-25
30-32
35-37
30-32

-2

ROUND

PARAMETERS
OFF-SITE LABORATORY. PAL ANALYSES

V
O
A

S
V
0
A

p
/
f

I
N
0 t
R •
- t

I
N 4
O 1
R 1
' ^

T
C
L
f

T
P
H
g

W
A Q
T U
E A
R L

T
O
C,

E
X
P

T
S
§

C
/
<V

FIELD ANALYTICAL

B
T
E
X.

C
H
L
O
ft

X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
x«
X*
X*
X*

T
p
H
C
/
I
^
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Table 36

SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

FIELD
EVENT

RI
Rl
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI

MATRIX
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

' Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

MEDIUM
T_Probe
TJ»robe
TJ»robe
T_Probe
TJ»rob«
T~Probe
TlProbe
T_Probe
TJ»robe
TJ*robe
T_Probe
TJ»robe
TJ»robe
TJ»robe
TJ"robe
T_Probe
S. Boring
S.Boring
S. Boring
S.Boring
S.Boring
S.Boring
S.Boring
S.Boring
S.Boring
S.Boring
S.Boring
S.Boring
S.Boring

EXPLORATION ID
TS-06
TS-06
TS-07
TS-07
TS-IO
TS-IO
TS-1I
TS-ll
TS-12
TS-12
TS-I4
TS-I4
TS-15
TS-15
TS-16
TS-16

41M-94-03B
41M-94-03B
41M-9443B
4IM-94-03B
41M-94-03B
41M-94-03B
41M-94-03B
41M-94-03B
41M-94-03B
41M-94-03B
41M-94-03B
41M-94-03B
4IM-94-03B

DEPTH
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2
-2

ROUND

PARAMETERS
OFF-SITE LABORATORY. PAL ANALYSES

V
O
A

S
V
O
A

P
/
f

I
N
0 t
R o
. I

I
N d
0 i
R i
. i

T
C
L
p

T
P
H
fi

W
A Q
T U
E A
R L

T
O
f,

E
X
P

T
S
S

c
/
A

HELD ANALYTICAL

B
T
E
X

X
X
X
X
X
X
X
X
X
X
X
X
X

c
H
L
O
R

X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
X*
x»
X*
X
X
X
X
X
X
X
X
X
X
X
X
X

T
p
H
c
/
I
R
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Table 36

SUMMARY OF ANALYTICAL PROGRAM

HELD
EVENT

RI
RI
RI
RI
RI
RI
RI
RI
RI
RI

MATRIX
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

MEDIUM
S. Boring
S. Boring
S. Boring
S. Boring
S. Boring
S. Boring
S. Boring
S. Boring
S. Boring
S. Boring

AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

EXPLORATION ID
41M-94-07X
41M-94-08A
4IM-94-OSB
4IM-94-09A
41M-9449B
41M-94-IOX
41M-94-1IX
4IM-94-12X
41M-94-13X
41M-94-I4X

DEPTH
-2
-2
-2
-2
-2
-2
-2
-2
-1
-2

ROUND

PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES

V
0
A

S
V
o
A

p
/
p

i
N
0 t
R o
- t

I
N d
0 i
R •
- i

T
C
L
f

T
P
H
V

W
A Q
T U
E A
R L

T
Oc.
X
X
X
X
X
X
X
X
X
X

E
X
p

T
S
fj

C
/
A

HELD ANALYTICAL

B
T
E
P

C
H
L
O
R

T
P
H
C
/
I
R

Source: ABB Environmental Services, Inc. 19%

Notes:

VOA = Volatile Organic Analysis
SVOA = SemiVolatile Organic Analysis
P/P = Pesticide/PCBs
Inorg. = Inorganics
TOC = Total Organic Carbon
EX = Explosives
TSS = Total Suspended Solids

TDS = Total Dissolved Solids
TPHC=Total Petrolium Hydrocarbons
WATER QUAL=Sulfate, Alkalinity, Phosphate, Nitrite as Nitrogen.Total Kjeldhal Nitrogen
BTEX - Benzene,Toluene,ethylbenzene, M/P/O-Xylenes
CHLOR=ChJorinated VOCs
TCLP= Toxicity Characteristics Leachate Procedure
TPHC/IR=Total Petrolium Hydrocarbons by Infared Spectrophotometry
X+=The chlorinated VOCs t-l,2-DCA, C-1.2-DCA, TCE only
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Tabk 37

SOIL GAS FIELD ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Location
ID

TS-01

TS-01

TS-01

TS-01

TS-01

TS-01

TS-02

TS-03

TS-04

TS-04

TS-04

TS-04

TS-05

TS-06

TS4T}

TS-08

TS-09

TS-10

TS-1I

TS-12

TS-13

TS-13

Sample
Depth

5
7

9

11

13

19

5

5

5

10

IS

20

5

5

5

5

5

5

5

5

5

5

RL
(DPb)

i
l
i
i
i
i
i
i
i
i
i
i
i
l
i
i
i
i
l
i
i
i

t-14-DCE
(ppb)

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

c-l,2-DCE
(ppb)

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

TCE
(ppb)

3.9

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

3.6

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0.

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

Date
Analyzed

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/30/95

03/31/95

Comments

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Soil Vapor

Source: ABB Environmental Services, Inc. 19%

Note:

All samples analyzed with a dilution factor of one.
Volatiles analyzed by Modified USEPA Method 8015, Solids Extraction Direct Injection (PID).
RL = Reporting limit.
ppb = parts per billion.
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Table 38

TERRAFROBE SOIL FIELD ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Location
n>

TS-01

TS-01

TS-01

TS-01

TS-02

TS-02

TS-03

TS-03

TS-04

TS-04

TS-04

TS-04

TS-05

TS-05

TS-06

TS-06

TS-07

TS-07

TS-10

TS-10

TS-11

TS-11

TS-12

TS-12

TS-14

TS-14

TS-15

I? 1m

Sample
Depth

18

23

30

35

30

35

30

35

18

23

30

35

30

35

30

35

30

35

30

35

30

35

30

35

30

35

30

i<

RL
(ppb)

i
i
i
i
i
i
i
l
i
i
i
i
i
i
i
l
i
i
l
l
i
i
i
i
i
l
l
i

t-U-DCE
(PDb)

<1.4

<1J

<1.3

<1.3

<1.2

<1.2

2.2

<1.3

<1.4

<1.2

<1.3

<1.3

2.2

<1.2

<1.4

<1.2

<1.0

<1.2

<1J

<1.3

<1.4

4.3

2.6

<1.2

<1.4

<1.2

9.1

1 A

c-l̂ -DCE
(ppb)

<1.4

<1.3

<1.3

<1.3

<1.2

<1.2

<1.3

<1.3

<1.4

<1.2

<1.3

<1J

<1.2

<1.2

<1.4

<1.2

<1.0

<1.2

<U

<1.3

<1.4

<1.6

<1.3

<1.2

<1.4

<1.2

<1.2

^i •>

TCE
(ppb)

<1.4

<1.3

51

67

6.4

1.7

1.4

<1.3

<1.4

<1.2

180

64

49

23

<1.4

<1.2

<1.0

23

<1J

<1.3

<1.4

4.2

22

78

<1.4

7.5

110

•n

Date
Analyzed

04/03/95

04/03/95

03/30/95

03/30/95

03/31/95

03/31/95

04/04/95

04/04/95

04/03/95

04/03/95

03/30/95

03/30/95

03/31/95

03/31/95

03/31/95

03/31/95

03/31/95

03/31/95

04/04/95

04/04/95

04/04/95

04/04/95

03/31/95

03/31/95

04/03/95

04/03/95

04/03/95

ru/m/o<

Comments

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Cn.'t
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Table 38

TERRAPROBE SOIL FIELD ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Location
n>

TS-16

TS-16

Sample
Depth

30

30

RL
(pub)

i
i

t-l^-DCE
(ppb)

4.5

1.5

C-1.2-DCE
(ppb)

<1.3

<1.0

TCE
(ppb)

34

46

Date
Analyzed
04/04/95

04/04/95

Comments
Soil

Soil
Source: ABB Environmental Services, Inc. 1996

Note:

All samples analyzed with a dilution factor of one.
Volatiles analyzed by Modified USEPA Method 8015, Solids Extraction Direct Injection (PID).
RL = Reporting limit.
ppb = parts per billion.
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Table 39

TEST PIT SAMPLE FIELD ANALTYCAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Aiulyte
fel/U

Vnyl chloride

1-1.2-DCE

C-I.2-DCE

Benzene

TncUoroeniene

Toluene

TetncUoroetheae

Ediybenzene

m/p-xyleoe

o-xykne

1.1.2,2-TCA

1 ,2-dichlorobenzeiie

41E-94-01X
02FT

TP40102F

<4.4

<2.2

<2.2

<2.2

<2.2

<2.2

<2.2

<2.2

<4.4

<2.2

<4.4

<2.2

41E-M41X
04 FT

TP401MF

<4.8

<2.4

<2.4

<2.4

<2.4

<2.4

<2.4

<2.4

<4.8

<2.4

<4.1

<2.4

41E44-01X
10 FT

TP40110F

<5.4

<2.7

<2.7

<2.7

<2.7

<2.7

<2.7

<2.7

<5.4

<2.7

<5.4

<2.7

41E4442X
02 FT

TP40202F

<4.4

<2.2

<2.2

<2.2

<2.2

<2.2

<2.2

<2.2

<4.4

<2.2

<4.4

<2.2

41&94-02X
0»FT

TF402WF

<5.6

<2.8

<2.S

<2.l

<2.S

<2.8

<2.l

<2.8

<5.6

<2.S

<S.6

<2.S

41E-94-03X
02 FT

TP40302F

<5.1

<2.5

<2.5

<2.5

<2.5

<2.5

<2.5

<2.S

<5.I

<2.5

<5.1

<2.S

41E-M-03X
11 FT

TP40311F

<5.7

<2.9

<2.9

<2.9

<2.9

<2.9

<2.9

<2.9

<5.7

<2.9

<5.7

<2.9

41E-94-4MX
IFT

TP40401F

<6.1

<3.0

<3.0

<3.0

O.O

<3.0

0.0

O.O

<6.1

O.O

<6.l

O.O

41E-94-04X
3FT

TP40403F

<4.3

<2.1

<2.1

<2.1

<2.1

<2.1

<2.1

<2.1

<4.3

<2.1

<4.3

<2.1

41E-94-05X
3FT

TP40503F

<4.9

<2.4

<2.4

<2.4

<2.4

<2.4

<2.4

<2.4

<4.9

<2.4

<4.9

<2.4

41E-94-05X
5FT

TP40505F

<4.2

<2.1

<2.1

<2.1

<2.1

<2.1

<2.1

<2.1

<4.2

<2.1

<4.2

<2.1

41E-M-05X
10 FT

TP40510F

<5.0

<2.5

<2.5

<2.5

<2.5

<2.5

<2.S

<2.5

<5.0

<2.5

<S.O

<2.5
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Table 40

SOIL BORING FIELD ANALTYCAL RESULTS
AOC 41 -UNAUTHORIZED DUMPING AREA (SITE A)

Anatyte
Gift/L)

Vinyl chloride

1-1,2-DCE

c-l,2-DCE

Benzene

Trichloroethene

Toluene

Tetnchloroethene

Ethybenzene

m/p-xylene

o-xylene

1,1,2,2-TCA

1 ,2-dichlorobenzene

41M94-03B
02 FT

SB40302F

<4.2

<2.1

<2.1

<2.1

<2.1

<2.1

<2.1

<2.1

<4.2

<2.1

<4.2

<2.1

41M-94-03B
TFT

SB40307F

<4.t
<2.I

<2.1

<2.1

<2.1

<2.1

<2.1

<2.1

<4.1

<2.1

<4.l

<2.1

41M-94-03B
12 FT

SB40312F

<4.3

<2.l

<2.1

<2.1

<2.1

<2.l

<2.1

<2.1

<4.3

<2.l

<4.3

<2.1

41M-94-03B
17 FT

SB40317F

<5.6

<2.8

<2.8

<2.8

<2.8

<2.«

<2.8

<2.8

<5.6

<2.8

<5.6

<2.8

41M-94-03B
22 FT

SB40322F

<69.2

<3.1

<3.1

<3.1

<3.l

<3.1

<3.1

<3.1

<69.2

<3.1

<69.2

<3.l

41M-94-03B
27 FT

SB40327F

<5.0

<2.5

<2.5

<2.5

<2.5

<2.5

<2.5

<2.5

<5.0

<2.5

<5.0

<2.5

41M-94-03B
32 FT

SB40332F

<5.2

<2.6

<2.6

<2.6

4.6

<2.6

<2.6

<2.6

<5.2

<2.6

<5.2

<2.6
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Table 40 (continued)

SOIL BORING FIELD ANALTYCAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Analyte
(*a/L)

Vinyl chloride

1-1,2-DCE

C-1.2-DCE

Benzene

Trichloroethene

Toluene

Tetnchlotoethene

Ethybenzene

m/p-xylene

o-xylene

1,1.2,2-TCA

1 ,2-dicMotobenzene

41M-94-03B
37 FT

SB40337F

<5.0

<2.5

<2.5

<2.5

5.3

<2.5

<2.5

<2.5

<5.0

<2.5

<5.0

<2.5

41M-94-03B
42 FT

SB40324F

<5.l

<2.5

<2.5

<2.5

S.6

<2.5

<2.5

<2.5

<5.1

<2.5

<5.1

<2.5

41M94-03B
47 FT

SB40347F

<5.4

<2.7

<2.7

<2.7

<2.7

<2.7

<2.7

<2.7

<5.4

<2.7

<5.4

<2.7

41M-94-03B
52 FT

SB40352F

<5.1
<2.5

<2.5

<2.5

<2.5

<2.5

<2.5

<2.5

<5.1

<2.5

<5.l

<2.5

41M-94-03B
57 FT

SB40357F

<5.0

<2.5

<2.5

<2.5

<2.5

<2.5

<2.5

<2.5

<5.0

<2.5

<5.0

<2.5

41M-94-03B
62 FT

SB40362F

<5.1

<2.6

<2.6

<2.6

<2.6

<2.6

<2.6

<2.6

<5.1

<2.6

<5.1

<2.6

41M-94-03B
67 FT

SB40367F

<5.1

<2.6

<2.6

<2.6

<2.6

<2.6

<2.6

<2.6

<5.1

<2.6

<5.1

<2.6
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T.Me 41

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS

SITE ID:
DEPTH:

FIcM Sample Number:
Aluminum
Arsenic
Barium
BeryBJum
"»_•_•-.__i~uciuin
r^l • JI.«H.I«11Mi~ni uiiinun
CobaH
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc
PAL SEMIVOLATILE ORGANIC
Acenaphthylene
Benzo|b|Fmoranthene
Benzo|k)Fraoranthene
•Bb) (2-tthymeiyl) Phtnalate
Chrysene
•Din butyl Phthalate

Phenanlhrene
Pyrene

FORT DEVENS
BACKGROUND

CONCENTRATIONS
1KUUU

19
54

0.81
sto
33
4.7

13.5
18000

48
5500
380
14.6

2400
234

32.3
43.9

5(M/t)

41E-94-01X
in

EX410I01
ooyo
8.83
7.94
<.5
259
8.43
3.07
6.9

7990
4.2

1390
81.1
9.03
351
314
7.8

17.4

AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
41E-94-01X

2ft
EX410101

NA
<2.54 1

245
NA
NA

<6.02
NA
NA
NA

<I8.6
NA
NA
NA
NA
NA
NA
NA

<.6J5
<21

<066
<.62
<.12

<-061
<.068
<.033
<.033

NA
NA
NA
NA
NA
NA
NA
NA
NA

4IE-94-01X
4ft

EX410103
jyiu
5.24
11.4
<.5
166
5.88
2.31
5.81
5840
2.88
1250
104

6.19
555
300
6.5

14.7

<.033
<21

<.066
<.62
<.12

<.061
<.068
<.033
<.033

41E-94-01X
4ft

EX410103
NA

<2.54 1
302
NA
NA

<6.02
NA
NA
NA

<18.6
NA
NA
NA
NA
NA
NA
NA

41E-94-Q1X
10ft

EX410109
ivjuu

13.5
70.3

0.943
552

28.8
10.4

19
23500

12.1
5630
412
26.6

2830
513
29.2
56.2

41E-94-01X
10ft

EX410109
NA

<2.54 I
542
NA
NA

<6.02
NA
NA
NA

<18.6
NA
NA
NA
NA
NA
NA
NA

RX
NA
NA
NA
NA
NA
NA
NA
NA

<.033
<.21

<.066
<.62
<.12

<.061
<.068
<.033
<.033

NA
NA
NA
NA
NA
NA
NA
NA
NA

41E-94-02X
2f t

EX410201
NA

<2.54 1
277
NA
NA

<6.02
NA
NA
NA

<I8.6
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

PAL VOLATILE ORGANICS (ug/g)
1,1,2,2-tetrachloroethaite
•Acetone
•Methylene Chloride
Toluene
• Trichlorolluoromethane
OTHER (ug/g)
Total Organk Carbon
Total Petroleum Hydrocarbons

<.0024
<.017
<.OI2

<.00078
0.016*

2870
<28.2

NA
NA
NA
NA
NA

NA
NA

<0024
<.017
<.012

<.00078
0.017*

NA
NA
NA
NA
NA

<28.1 NA

<.0024
<.OI7
<.OI2

<.00078
0.0084*

<28.1

NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA

NA
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Table 41

SOIL BORING OFP-SITE LABORATORY ANALYTICAL RESULTS

SITE ID:
DEPTH:

Field Simple Number:
Aluminum
Anente
Barium
BeryBlnm
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganeie
Nickel
Potaaatam
Sodium
Vanadium
Zinc
PAL SEMI VOLATILE ORGANIC
Acenaphthylene
Beiuo|b|FluorantheM
Benzo|k|Fluoranthene
•Bb (2-ethylheiyt) Phthalate
Chrjnene
•W-n-butyl Phthalate
Fluoranthene
Phenanthrene
Pyrene

FORT DEVENS
BACKGROUND

CONCENTRATIONS
18 WO

19
34

0.81
810
33
4.7

13.5
18000

48
5500
380
14.6

2400
234
32.3
43.9

»(MC/K)

AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
41E-94-Q2X

2ft
EX410201

2JOU

4.68
<5.I8

<.5
318

<4.05
1.96
5.24
3770
2.09
633
70.3
4.97
338
344

<3.39
<8.03

41E-94-02X
9ft

EX410209
B4JU

15
30.7
<.5

1930
18.1
6.5

14.5
15100

6.5
3490
276
19.5

1300
505

15
34.9

41E-94-02X
9ft

EX410209
NA

5.12 1
347
NA
NA

<6.02
NA
NA
NA

<I8.6
NA
NA
NA
NA
NA
NA
NA

<.033
<.21

<066
<.62
<.12

<.06I
<.068
<.033
<.033

<.033
<.21

<.D66
<.62
<.12

<.06I
<.068
<.033
<.033

NA
NA
NA
NA
NA
NA
NA
NA
NA

PAL VOLATILE ORGANICS Qif/t)
1,1^,2-tetrachloroetnane
•Acetone
•Methytene Chloride
Toluene
•Trichlorofluoromemane
OTHER (u|/f )
Total Organic Carbon
Total Petroleum Hydrocarbon*

<.0024
<.017
<.012

<.00078
0.0059*

1330
<28.5

<.0024
<.017
<.OI2

<.00078
0.011*

1970
<28.3

NA
NA
NA
NA
NA

NA
NA

41E-94-03X
2ft

EX410301
J14UU

12.9
92.2
1.76
459
35.4
9.33
20.4

30400
11

6640
280
25.7

4410
532

48.4
65.9

<.033
<.21

<.066
<.62
<.12

<.06I
<.068
<.033
<033

<.0024
<.017
<.012

<.00078
0.0059*

41E-94-03X
lift

EX410310
NA

2.54 I
506
NA
NA

<6.02
NA
NA
NA

<18.6
NA
NA
NA
NA
NA
NA
NA

41E-94-03X
lift

EX410310
^BOUU

17
132
1.68

2010
48.3
22.9
25.4

35300
11.3

8720
625
38.8
6670
691
56.5
90.8

41E-94-04X
1ft

EX410400
fiw
6.41
20.1

0.777
305
S.I9
8.24
8.3

37700
II. 1
1000
335
7.03
372
446
11.9
21.5

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

3720
<28.1

NA
NA

<.033
<.21

<.066
<.62
<.I2

<.061
<.068
<.033
<.033

<0024
<-017
<.OI2

.0012*
0.013 B*

3020
<28.3

<033
<-21

<.066
<.62
<.12

<.06I
0.48
0.36
0.44

<.0024
<.017
<.012

<.00078
<.0059

11600
47.9
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TaMe41

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SITE ID:
DEPTH:

FleM Sample Number:
Aluminum
Arsenic
Barium
Beryttram
Calcium
Chromium
Cobalt
Copper
ron

Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc
PAL SEMIVOLATILE ORGANIC
Acenaphlhylene
Benzo|b|F1uoranthene
Benxo|k|Fluoranthene
•Bis (J-ethynieiyl) Phlhalate
Chrysene
•Di n-butyl Phlhalale
Fraoranthene
Pneiuuithrene
Pyrene

FORT DEVENS
BACKGROUND

CONCENTRATIONS
IBUUU

19
54

0.81
810
33
4.7

13.J
18000

48
5300
380
14.6

2400
234

32.3
43.9

41E-94-04X
1ft

EX410400
NA

2.54 I
260
NA
NA

<6.02
NA
NA
NA

<18.6
NA
NA
NA
NA
NA
NA
NA

41E-94-04X
1ft

ED410400
NA

<2.45
285 D

NA
NA

<6.02 D
NA
NA
NA

<18.6 D
NA
NA
NA
NA
NA
NA
NA

41E-94-04X
3ft

EX410402
441U
6.33
7.»8
<.5
263

6
2.25
5.87

6750
1.81

1160
86

6.49
372
326

6.56
13.8

41E-94-04X
3ft

EX410402
NA

<2.4S
277
NA
NA

<6.02
NA
NA
NA

<18.6
NA
NA
NA
NA
NA
NA
NA

5(ui/i)
<.033 D
<21 D

<.066 D
<.62 D
<.12 D

<.06I D
0.38 D
0.17 D
0.37 D

NA
NA
NA
NA
NA
NA
NA
NA
NA

<.033
<.21

<.066
<.62
<.I2

<.061
<.068
<.033
<.033

NA
NA
NA
NA
NA
NA
NA
NA
NA

PAL VOLATILE ORGANICS (ug/g)
M^-tetncbJoroetnuie
•Acetone
•Methykne Chloride
Foluene
•Trichlorofluoronwthane

<0024 D
<.017 D
<.012 D

<00078 D
<.0059 D

NA
NA
NA
NA
NA

<.0024
<.017
<.012

<.00078
<.0059

NA
NA
NA
NA
NA

OTHERfott
Fotal Organic Carbon "•
Total Petroleum Hydrocarbons

12300 I)
<28.5 D

NA
NA

1980
<21.1

NA
NA

41E-94-05X
3ft

EX410S02
34UU

5.5
14.4
<.5
204

5.05
<1.42

8.9
4710

43
616

75.3
3.93
380
344

7.77
95.8

41E-94-05X
3ft

ED410402
41SU U

5 D
12.1 D
<.5 D
370 D

<4.05 D
1.69 D
6.31 D
4730 D

18 D
752 D
90 D

4.16 D
477 D
310 D

9.24 D
40.4 D

0.048
0.3
0.2

<.62
0.24

<06I
0.26

0.066
0.28

<.033 D
<-21 D

.12 D
<.62 D

.16 D
<061 D

.19 D
I\AA nM^^ U

.16 D

<.0014
<.017
<.012

0.0017*
<.0059

.065 D
.1 D*

.052 D»

.023 D*
.02 D

—————— 5U55 —————————
1450

7050 D
53.8 D

41E-94-05X
3ft

EX410502
NA

<2.45
252
NA
NA

<6.02
NA
NA
NA

45.9
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

————— ira
NA
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Table 41

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SITE ID:
DEPTH:

Field Sample Number:

Anenlc
Barram
BeryUfam
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Mafneshmi
Manganese
Nickel
Potanhun
Sodhira
Vanadium
Zinc
PAL SEMIVOLA TILE ORGANIC'
Acenaphthylene
Benzo|b]F1uoranthene
Benzo|k)Fluoranihene
•Bb (2-ethyDieiyl) Phthakte
Chrysene
•Dl-n-butyl Phlhalale
Huoranthene
Phenanthrene
Pyrene

. FORTDEVENS
BACKGROUND

CONCENTRATIONS
IVUUU

19
34

0.81
810

33
4.7

13.5
18000

48
5500
380
14.6

2400
234

32.3
43.9

S(nj/tf

41E-94-OSX
3ft

ED410502
NA

<2.45
268 D

NA
NA

<6.02 D
NA
NA
NA

35.2 D
NA
NA
NA
NA
NA
NA
NA

41E-94-05X
sn

EX410S04
Z94U

3.8
6.71
<.5
165

<4.05
<l.42

3.91
3870
2.14
875

62.5
4.64
463
305
3.96
15.3

NA"
NA
NA
NA
NA
NA
NA
NA
NA

<033
<.21

<.066
<.62
<.12

<.061
<068
<.033
<.033

41E-94-OSX
sn

ED410504
2(OU U

5.2 D
7.37 D
<.5 D
166 D

<4.05 D
1.66 D
3.52 D
3930 D
1.96 D
771 D

67.9 D
4.3 D
529 D
372 D
4.63 D
13.7 D

<.033 D
<.21 D

<.066 D
<.62 D
<.I2 D

<.061 D
<.068 D
<.033 D
<.033 D

41E-94-05X
5ft

EX410504
NA

<2.45
319
NA
NA

<6.02
NA
NA
NA

<18.6
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

4IE-94-05X
5ft

ED410504
NA

<2.45
320 D

NA
NA

<6.02 D
NA
NA
NA

35.2 D
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

41E-94-05X
10ft

EX410509
2i4u

3.8
<5.18

<.5
203

<4.05
<l.42

3.47
3890
3.37
757
58.9
3.1
501
356
4.5

<8.03

<.033
<.21

<066
<62
<.12

<06I
<068
<033
<033

PAL VOLATILE ORGANICS 0>|/f)
1,1,24-telrachloroelhane
•Acetone
•Methylene Chloride
Toluene
•Trlchlorofhioromelhane
OTHER Wt>
Total Oif ante Carbon
Total Petroleum Hydrocarbons

NA
NA
NA
NA
NA

<.0024
<017
<.012

<00078
<.0059

<.0024 D
<.017 D
<.OI2 D

<.00078 D
<.0059 D

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

<.0024
<017
<012

<.00078
<.0059

NA
NA

697
<28.5

613 D
<28.5 D

NA
NA

NA
NA

1000
<28.3

41E-9445X
10ft

EX410509
NA

<2.45
301
NA
NA

<6.02
NA
NA
NA

<18.6
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
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Table 41

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SITE ID:
DEPTH:

Field Sample Number:
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
ron

Lead
Magnesium
ViUtf UM9C

Nickel
Potassium
Sodhun
Vanadium
Zinc
PAL SEMIVOLATILE ORGANIC
Acenaphthylene
Bemo|b]Fhtoranthene
Benio|k|Fhtoranthene
•Bb (2-ethylheiyl) Phthalate
Chrysene
•M-n-butyl Phthalate
Ftuoranthene
Phenanthrene
Pyrene

FORT DEVENS
BACKGROUND

CONCENTRATIONS
ivuOu

19
54

0.81
810
33
4.7

13.5
18000

48
5500
380
14.6

2400
234
32.3
43.9

41E-94-06X
3ft

EX410603
23JU
3.96
10.8
<.5
298

<4.05
1.9

3.32
4470

2.2
719
158

4.52
422

<IOO
4.29
10.1

S(Mt/f)
<.033

<.21
<.066
<.62
<.12

<.061
<.068
<.033
<.033

PAL VOLATILE ORGANICS (Mg/f)
1,1,2,2-tetrachloroelnane
•Acetone
•Methykne Chloride
Toluene
•Trichloronuoromethane

<.0024
<.OI7
<.012

<.00078
<.0059

OTHER (ug/g)
Total Organic Carbon
Total Petroleum Hydrocarbons

2170
<28

41E-94-06X
9ft

EX410610
262U
3.57
9.48
<5
374

<4.05
1.84
2.84
4440
1.96
890
63.5
3.84
517

<IOO
4.74
10.8

<.033
<.21

<.066
<.62
<.I2

<.061
<.068
<033
<.033

<.0024
<.017
<.012

<.00078
<.0059

2660
<28

41E-94-07X
4ft

EX410704
243U
3.97
7.22
<.5
292

<4.05
<1.42
2.67
4270
1.99
790
61.2
4.26
432

<100
3.99
10.3

41E-94-07X
10ft

EX410710
22MI
3.69
8.82
<5
278

<4.05
1.79
3.86
3950
1.92
802
61.3
3.84
523
369
4.55

11

41E-94-08X
4ft

EX410804
2J/U
3.15
6.94
<.5
149

<4.05
<1.42

2.83
4810
3.28
707
65.7
2.89
492

<100
4.19
9.67

41E-94-08X
10ft

EX41M10
246U
6.34
8.08
<.5
436

<4.05
<1.42

3.1
. 4550

2.64
855
67.7

2.4
478
128

4.65
10.6

41E-944MX
12ft

EX410812

4.2S
11.5
<.5
276

6.44
2.02
3.41

4540
2.6

1150
61.3
4.49
664

<IOO
5.61
10.9

<.033
<.21

<.066
<.62
<12

<.061
<.068
<.033
<.033

<.033
<.21

<066
1.3

<.I2
£ fUCI*».UOI

<.068
<.033
<033

<.033
<.21

<.066
<62
<.12

<.061
<.068
<.033
<.033

<.033
<.21

<.066
<.62
<.12

<.06I
<.068
<.033
<.033

<.033
<.2I

<.066
<.62
<.I2

<061
<.06S
<.033
<.033

<.0024
<.017
<.012

<.00078
<0059

<.0024
<.017
<012

<.00078
<.0059

<.0024
<.017
<.OI2

<.00078
<.0039

<.0024
<017
<.OI2

<.00078
<.0059

<.0024
<.017
<012

<.00078
<.0059

753
<27.8

1200
<27.8

738
<27.8

780
<28

668
<27.8
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Table 41

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SITE ID:
DEPTH:

Field Sample Number:
Aluminum
Anenlc
Barium
Beryflmm
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Mat£HCttttlll

Manganese
Nickel
Potassium ,
Sodium
Vanadium
Zinc
PAL SEMI VOLATILE ORGANIC
Acenaphthylene
Benzo|b|Fmorantliene
Bcnzo|k|Fluoranthcne
*Bls (2-ethyUieiyl) Plrthalate
Chrysene
•M-n-butylPliUialate
Ftaoranthene
Phcnanthrene
Pyrene

FORT DEVENS
BACKGROUND

CONCENTRATIONS
1SUUU

19
54

0.11
810
33
4.7

13.5
18000

48
5500
380
14.6

2400
234
32.3
43.9

41E-94-O9X
4ft

EX410904
JU4U
3.76
10.4
<.5
229
5.87
2.26
3.57
5280
2.54
1100
80.3
5.29
614

<100
5.43
12.3

41E-94-09X
9ft

EX410910
25»3U
3.81
7.54
<.5
336

<4.05
2.14
3.33
4330
2.33
879
77.7
4.67
466

<100
4.43
10.2

5(U|/O

PAL VOLATILE ORGAN1CS (u|/e)
1,1,2,2-tetrachloroethane
•Acetone
•Methykne Chloride
Toluene
•TrlcMorofluoromethane

<.033
<.21

<.066
<.62
<.12

<.06I
f fUCffv.Uoo

<.033
<.033

<.033
<.21

<.066
<.62
<.12

<.061
<* AKftv.UOo

<.033
<.033

<.0024
<.017
<.012

<.00078
<.0059

<.0024
<.017
<.012

<00078
<.0059

41E-94-09X
9ft

ED410910
2K8U U
3.73 D
7.84 D
<.5 D
299 D

<4.05 D
1.72 D
3.64 D

4150 D
2.45 D
802 D
60.1 D
4.27 D
473 D

<100 D
4.27 D
9.98 D

<.033 D
<.21 D

<.066 D
<.62 D
<.12 D

<.061 D
<.068 D
<.033 D
<.033 D

<.0024
<.017 D
<.012 D
<.00078

<.0059 D
OTHER <Wt>
Total Orfankrarbon
Total Petroleum Hydrocarbons

7M
<27.8

811
<27.8

948T5
<28 D

41M-92-01X
26-28 ft

BX410126

————— m
NA

41M-93-02B
2-4 ft

BX410204
I44UU

14
80.5
<5

1370
24.8
9.78
16.1

24100
9.5

5500
392
19.5

4140
449
33.9
66.3

<.033
<.21

<.066
<62
<.I2

<.061
4* fwrti<,0oa
<.033
<.033

<.0024
<.017
<.012

<.00078
<.0059

——————— FTX
NA

41M-93-02B
4^ ft

BX410206
J/bUU

25
224
1.95

2280
70.3

17
40.4

50300
22

12700
541
51.5

11500
669
87.7
148

<.033
<.21

<.066
<62
<.12

<.061
* fi£.9<.OO5

<.033
<.033

41M-93-02B
30-32 ft

BX410232
tJyd

24
29.7
<0.5
1970
15.6
7.09
10.1

11700
6.05
2700

384
16.3

1380
458
12.1

28

<.033
<.2I

<.066
<.62
<.12

.62 B
«*• n/i^.Uo
<.033
<.033

<.B534
<.017
<.012

<.00078
<.0059

——————— RT
NA

<.0024
<.017
<.012

<00078
<.0059

1 ————————— JSB
NA
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Table 41

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SITE ID:
DEPTH:

Field Sample Number:
Aluminum
Anenk
Barium
BeryUum
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnethnn
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc
PAL SEMIVOLATILE ORGANIC
Acenaphthylene
venzoi B| f luoramnene
Benio|k|Fraonuitnene
•Bis (2-ethyflteiyt) Phthahtc
Chrysene
•Dl-n-bntyl Phthalate
Flnoranthene
Phenanthrene
Pyrene

FORT DEVENS
BACKGROUND

CONCENTRATIONS
ISUUU

19
34

0.81
810
33
4.7

13.3
18000

48
3300
380
14.6

2400
234

32.3
43.9

4IM-93-02B
30-32 ft

BX410232
M>UU U

18 D
29.3 D
<.3 D

2080 D
17.7 D
6.44 D
11.1 D

12400 D
7.93 D
2900 D

188 D
16.9 D

1370 D
497 D
12.4 D
34.3 D

41M-93-03X
45-47 ft

BX410345
<HIBU

13
23.4
<.3

1200
11.7
3.28
7.39
7900
3.94
2030

147
13.1
839
388
8.28
22.4

41M-93-04X
5ft

BX410405
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

SOig/g)
<.033
<2I

<.066
<.62
<I2

.30 B
<.068
<.033
<.033

<.033
<.21

<.066
<.62
<12

30 B
<.068
<033
<.033

NA
NA
NA
NA
NA
NA
NA
NA
NA

41M-93-05X
5ft

BX410505
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

41M-94-02C
29-31 ft

BX412C29
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

41M-94-07X
5-7 ft

BX410705
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

4IM-94-08A
24-26 ft

BX418A25
"A
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

PAL VOLATILE ORGA1NICS (ug/g)
1,1^^-tetrachloroetnuie
•Acetone
•Methylene Chloride
Tohiene
•TrichJorofluoromeUuuie
OTHER (ug/g)
Total Organic Carbon
Total Petroleum Hydrocarbons

<.0024
<.017
<.012

<-00078
<.0039

700
NA

<.0024
<.017
<.012

<.00078
<0039

659
NA

NA
NA
NA
NA
NA

643
NA

NA
NA
NA
NA
NA

743
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

3900
NA

4380
NA

243U
NA
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Table 41

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SITE ID:
DEPTH:

Field Sample Number

Arsenic
Barton
BeryUum
Caldum
"«L ____•____^nnHnium
Cobalt
Copper
Iron
Lead
Magnesium
Manfaneie
Nlckrf
Potassium
Sodium
Vanadium
Zinc
PAL SEMIVOLATILE ORGANIC'
Acenaphthylene
Benzo[b|Fhioranthe*e
Benzo[k|Fluoranthene
•Bis (2-ethylheiyl) Phthabte
Chrysene
•Din butyl Phthalate
Fluoranthene
Phenuithrene
Pyrene

FORT DEVENS
BACKGROUND

CONCENTRATIONS
I8UUU

19
54

0.81
810
33
4.7

13.1
18000

48
5300
380
14.6

2400
234

32.3
43.9

41M-94-08B
39-41 ft

BX4I8B40
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

S(nr/f)
NA
NA
NA
NA
NA
NA
NA
NA
NA

PAL VOLATILE ORGANICS (|lf/f)
1,1,2,2 -tetrachloroetnane
•Acetone
•Methylene Chloride
Toluene
•Trkhlorofluoromethane
OTHER (uj/t)
Total Organic Carbon
Total Petroleum Hydrocarbon*

NA
NA
NA
NA
NA

2340
NA

41M-94-09A
35-37 ft

BX419A35
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

41M-94-09B
40-42 ft

BX419B40
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

41M-94-10X
40-42 ft

BX411040
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

41M-94-11X
34-36 ft

BX41H3S
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

41M-94-12X
40-42 ft

BX411240
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

41M-94-13X
19-21 ft

BX411320
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NX
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

1900
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

1880
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

1330
NA

NA
NA
NA
NA
NA

1070
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

1390
NA

NA
NA
NA
NA
NA

1290
NA
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SITE ID:
DEPTH:

bzr11
BBwtam
HBcryBhm
llfn'al»lnnBMUL^HKl^ni

UchrwnhMi
ILfAlhalM

llcoppcr
HiroH
||Lea4
lIMagiiciMni
HMMIUMM
HNickel
HPotatHlwi
Hsodhim
HVuuMUiim
llZInc

||Beiixo|b|FhM>ranthene
|Bcazo(k)F1aonuitheiie
•Bta (I-rthyflieijI) Phth^tc

Pj'**11' naaMt

Innonnthen*
llPhenuithmie
Pyretic

||PAL VOLATILE ORGANICS (HJ/
1,1^-trtracMorocthane
•Acetone
•MethykMCMoiMe
rdnene
•TrichloroflHorometluuie
OTHER (HC/t)
Total Organic Carbon
Total Petroleum Hydrocarbons

FORT DEVENS
BACKGROUND

CONCENTRATIONS
KUUU

19
54

O.SI
*10
33
4.7

13.3
18000

48
5300
380
14.6

2400
234
32.3
43.9

5(Hf/|)

1)

Table 41

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

41M-94-14X
4-lft

BX411404
tort
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

1180
NA
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Table 42

SCREENED AUGER AND EXISTING MONITORING WELL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA SITE A)

Analyte
UO/L)

Vinyl chloride

1-1,2-DCE

C-1.2-DCE

Benzene

Trichlotoethene

Toluene

Tetrachloroelhene

Ethybenzcne

m/p-xylene

o-xylene

1,1,2,2-TCA

1 ,2-dichlorobenzene

41M-92-01X
MW401X2W

<4.0

<2.0

<2.0

<2.0

16

<2.0

<2.0

<2.0

<4.0

<2.0

13

<2.0

41M-93-02A
MW402AXW

<4.0

<2.0

<2.0

<2.0

28

<2.0

<2.0

<2.0

<4.0

<2.0

14

<2.0

41M-93-02B
MW402B2W

<8.0

<4.0

<4.0

<4.0

23

<4.0

<4.0

<4.0

<8.0

<4.0

<8.0

<4.0

41M-93-03X
MW40300W

<100

<50

<50

<50

450

<50

<50

<50

<100

<50

<100

<50

41M-93-04X
MW404XXW

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

41M-93-05X
MW405XXW

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4101
38 FT

SA40138W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0
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Table 42 (continued)

SCREENED AUGER AND EXISTING MONITORING WELL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Analyte
(M(/L)

Vinyl chloride

M.2-DCE

C-1.2-DCE

Benzene

Trichloroethene

Toluene

Tetnchloroethene

Ethybenzene

m/p-xylene

o-xylene

1.1,2.2-TCA

1 ,2-dichlorobenzene

SA4102
41 FT

SA40241W

<40

<20

<20

<20

87

<20

<20

<20

<40

<20

<40

<20

SA4103
37 FT

SA40337W

<4.0

<2.0

<2.0

<2.0

30

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4104
37 FT

SA40437W

<100
<50

<50

<50

496

<50

<50

<50

<100

<50

<100

<50

SA4105
40 FT

SA40540W

<20
<10

<IO
<10

48

<10

<10

<10

<20

<10

<20

<10

SA4106
39 FT

SA40639W

<4.0

<2.0

<2.0

<2.0

6.3

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4107
35 FT

SA40735W

<20
<10

<10

<10

16

<IO

<10

<10

<20

<10

<20

<10

SA4108
19 FT

SA40819W

<4.0

<2.0

2.5

<2.0

37

<2.0

<2.0

<2.0

<4.0

<2.0

27

<2.0
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Table 42 (continued)

SCREENED AUGER AND EXISTING MONITORING WELL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Analyte
(MC/L)

Vinyl chloride

M.2-DCE

C-1.2-DCE

Benzene

Trichloroethene

Toluene

Tetnchloroethene

Ethybenzene

m/p-xylene

o-xylene

1,1.2.2-TCA

1 ,2-dichlorobenzene

SA4109
26 FT

SA40926W

<40

<20

<20

<20

48

<20

<20

<20

<40

<20

<40

<20

SA4110
19 FT

SA41019W

<40

<20

<20

<20

54

<20

<20

<20

<40

<20

43

<20

SA4111
36 FT

SA41136W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4112
38 FT

SA41238W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4113
40 FT

SA41340W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4114
44 FT

SA41444W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4115
25 FT

SA41525W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0
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Table 42 (continued)

SCREENED AUGER AND EXISTING MONITORING WELL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Analyte
(nft/L)

Vinyl chloride

1-1,2-DCE

c-l,2-DCE

Benzene

Trichloroethene

Toluene

Tetnchloroethene

Ethybenzene

m/p-xylene

o-xylene

1,1,2,2-TCA

1 ,2-dichlorobenzene

SA4116
40 FT

SA41640W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4117
45 FT

SA41445W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4118
24 FT

SA41824W

<20

<10

21

<10

49

<IO

<10

<10

<20

<10

32

<10

SA4119
45 FT

SA41945W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4120
38FFT

SA42038W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4121
19 FT

SA42119W

<40

<20

<20

<20

45

<20

<20

<20

<40

<20

<40

<20

SA4122
13 FT

SA42213W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0
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Table 42 (continued)

SCREENED AUGER AND EXISTING MONITORING WELL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Anatyte
(*C/L)

Vinyl chloride

M.2-DCE

C-1.2-DCE

Benzene

Trichlotoethene

Toluene

Tetnchloroethene

Ethybenzene

m/p-xylene

o-xylene

1,1,2,2-TCA

1 ,2-dichlorobenzene

SA4123
SOFT

SA42350W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4123
55 FT

SA42355W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.e
<2.0

SA4123
60 FT

SA42360W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4123
65 FT

SA42365W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0

SA4123
TOFT

SA42370W

<4.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<4.0

<2.0

<4.0

<2.0
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Dcplk!

r At. TATIONI/ANIONI (M/LJ

1*0,

r AL MFTAI J (M/14
AlaMMVB
AMiw4qr
Aiw.r
BMW*
llnylm
Olrma
C%fn«w»
rufcift
C«W»
l.n.
L*M|
Mtt*ni»
Mft^tww
Mnmtjr
Nrlrl
Palmira
SiW
Snlnia
Vt.lJill.1

ZBC
PAL PBSTICIDBS iM/Lt
C>*«i
PAL IXPLOtlVU (M/U
Nto^mt •

Foil DIWM

4410
101
10.1
M4

1
14100

141
tl

lot
• 100
4.19
944*
]•!

a 141
14.9
1910

4.4
10400

II
11. 1

PALIIMIVOLATIU OROANK3 |M/L|
•••(1-lM.cnnPklMitt 1
PAL VOLATILE OROANId (M/L)
U-ilirUanrtM'OTl'ioAMlTfuilM
•ylrMt
t.l.ll-lr*nrUB».rlkM4i
drto. DkijrMt
CflAa* Tt*iellarM»
•rklaotoa
•MHk^MCUoUt

•Tdnrat
(••MM
Ti»Mon.ifc|l"< /TVfcHoHMlW^
lU-Tli.fcold.oc
WATIR QUALITY PARAkOTIM 1
Aiu.tr
Niklr. Nkrafc-M Sf~»ic
Nikog** 0)7 KjiltkM MrlfcW
Tort DIM**.- Mi*
TobJ HvAww
To«rfl~m<t«lloli*

m)

M/L)

4IU-tl-*Ml
M/ia/ti

*
DX4IOM4)

ROUND 1
4ID-M-04X

M/io/n
*

DX4I040*

4ID-H-OJX

DX4I050*

410-tl-MX
00/IOft)

•
DX4IMOO

NA
IMO

11100

99100.0
1.11
11.1
II*

<»0
4NOO.O

94.9
< 15.0

44.1
II 100.*

41.1
14*004
II90.4J
<0.149
449

11900.0
<44

94IOO
11.4
"*9

NA
Ml

< 100000

IJ400.0
< 1.01
1.44
41.0)
<9.0

9900L*
I9J

<15.0
4J4

IJ400J
104

H40.0
at.*
<0141
<541
sito*
<4I
an*
M.4
M.O

NA
in

< 100000

NA
191

< 100000

5410.0
<l.*9
M.»
n.4
<5.t
11000
<4.0
< X9.*
<•.**

UtOO.0
4\1t

MM.*
ai-t
<ai49
<949
HIM
<4I
irrno
< it.*
<n.i

4MO.O
<109

40.9
111
O.«
lino
<i*
< t9.0
< l.0t
M9W.I
4M

1310.0
M10
<ai4i
041
144*.*
<4I
11440
< 11.0
Ol.l

41M-92-OIX
•HUM

tl
MX4IIIXI

IIM
NA

10000

WOO
41
M5
Ml
4.01
IIM
14*
JM
»9.1

note*
444
MM
14M .
0141
111
IIM
U
MM

' |l*
Ml

4IM-tl-OIX
oi/n/ti

11
WX4IMX1

4IM-tl-*IX
oi/vim

11
MX4IOIX1

« 1110 1 NA
NA 1 NA

• 10000 1 NA

3*00
• 1.01

M.1
IM

• 9
11*00
111
444
lit

14400
411
into
m

• 0.141
HI

moo
• 44

11940
101

.: lit

901
• 101

4M
• 9

9
9910

• 4.01
• 19
« tot

199
• I.M

I4M P
51.4

• O14I
« 141

ttlO
« 44

4440
II
il.l F

ROUND 1 1 ROl
4114-tl-OIX

10/15*1
M

MX4IMX1

NA
NA
NA

M.Ob
1.09
M.9
191

9
14*00
411
XI

91
44400

919
I9M

411
O144

19.1
MM

41
•no

49.1
140

4IM-tl-OIX| 4IM-H-OIX
Itlliln OI/J4/M

M 1 90
HX4IOIX9 1 MX4IOIX1

4IM-M-OIX
Ol/14(t4

90
MX4IOIX1

NA
NA
NA

141
9.14
194

9
9

9110
• 4.01

19
l.ot
ttj F
I.M
1440 F
40.9
0.144

94.9
IIM F
44 F

4410 F
• II

11.1 F

NA I NA
NA 1 NA
NA | NA

11*00
M4
91.1
441
9

ItM
141
M.1
141

IIOOOO
44.4

HOMO
IIM
0.149
in

woo
< 44

tl.O
141
44*

141 1
909 f
1H4 >

9 1
1 F

9MO F
I.OI F
11

19.1
111 F
I.M
1940

• 144
0.149

94.9
1400 F
44 F

4190
II

• 11.1

< 0.014 <0*M <OOM 1 < 0.014 • O.OD* tail NA • OOBI NA 1- aOU4 NA

<l* 1 <IO <IO <IO • H> « 10 NA 10 1 NA • 10 | NA

<4I 1 <4I <44

<O9
<O.I4
<01
<09
< 0.9
<O9
<ll

<l.l
<O9
<09
<O9
<»49

IMOOO
29.5
4lt
NA

119000
moooo

<OJ
<OM
<O5
<01
<OI
1.4

<19

<l.l
<01
<09
<O5
<oa
14000
< 10.0

110
NA

14400
9*1000

<O9
<OI4
< A9
<05
<OS
< 09
0.1

0.1
<09
<O5
<O9
<»49

14000
< 10.0
I4M
NA
IM

iioooo

<4I • 44 . 41 NA 14

<0.9
<OM
<O9
<09
<09
<O5
411

<l.4
<OJ
<09
<*J
<O41

11000
<iao
IIIO
NA

10*00
17X00

• as
• OM

110
09
O5

05
19
4.4
1*
05

• O9
M

0111

nooo
11000
NA
NA
NA
NA

0.9
414
1.1
09
0.9

0.9
11

I.I
*9
4.9
14

« Oil

9MOO
44.1
NA
NA
NA

1110000

NA
NA

NA
NA
NA

NA
NA

NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA

05
014
99
09
09

• 09
• 11

11
OS
O9
40

• on
NA
NA
NA
NA
NA

1IMOOO

NA [• 41 1 NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

09
0.14
14
01
0.1
09
11

I.I
09
0.9
II

019

NA
NA
NA

IIOOOO
NA

1*00000

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

lit* ID:

Deflk:
PkMSM_»NiM*«r:

P«ID«.M
•MÎ IVM'

r AL CATIONWANION! bv/L)
rw,.«ir I

IJU- |
PAL METAL! fM/LI
M*mmtm
AHimaay
An*.r
R*liN«
Rft)fl*vv
Cilrma
Ctin-iim
fohtk
('*W*
ho.
l**l

MtfBnmi
Mt*j»M*r
Mnrwf
Nrkrf
PaUuin_
ItW
IfMlMIBl
Vl.uk..

tmt

H10
10)
10.3
N.I

9
14100

141
19

104
tin)
4t<
14W
Itl

414)
94.9
1J10
41

IOMO
II

ll.l

ROIINI) 9

10/19/09
IT

MD4IMAI

NA
NA
NA

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

NA
NA
NA
NA
NA
NA

ROUND 4

oinovM
IT

MX4I01A1

NA
NA
NA

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

NA
NA
NA .
NA
NA
NA

10/19/01
IT

MX4IREI

NA
NA
NA

14400
1.09
141
13,1

9
111*
MJ.
13
».T

14MO
IU
T4M
.941
0.141

• HI
IIW

• 41
10000
JI.1
9X1

IT
lj0C4|01B|

NA
NA
NA

• 141
IT)
9J
9

• 9
3110 P

• 401
• 19
• 100

II*
• I.W P

MTO P
19.4 P

• 4141 P
• 141 P

. mo P
« 44 P

1910 P
• II P
• ll.l

•I/N/I4
IT

MX4I0111

NA
NA
NA

41308
119
Tl
ai

• 9
IMOO
IU
411
TS.T
TIM
141
ItM
1110

• 1414)
M.T
I44M

• 44
11100
TM

• W

IT
MX4IOUI

NA
NA
NA

141
103
ITT

• )
i 9

33V
1.01
13

l.0>
144
14t P
1300
J1.4
4141
941
1106 F

• 41
MM P

• II P
11.1

10/14*1
10

MX4IWXI

NA
NA
NA

1)00
109
t.4
90
)

4100
149
19
14

1)40
411
9190
ITI

414)
• 149

tut
41

tOM
in

... J4«

ROUND 1

IOSI4/M
If

MX4KBXI

NA
NA
NA

141
1M
134 f
3 F
3

)440 F
1.01 F
13 F

• 100 F
111 F
I.M F
I4JO F
l.t F

• 414) F
• M.) F

1110 F
• 4.4

3140 F
• II F

ll.l

IWI4A1
11

MD4I09XI

NA
NA
NA

DM
1.01
111
M

• . 3
4MO 1
1.41
13
ll.f II
I3M t
411 t
1IM [
111 t

0.14) t
14.) t
av> t
4.4 E

4010 E
IT E

M) .t

4IM-t)-0)X
IWI4/M

It
MD410IX1

NA
NA
NA

141 DF
• 9.0) DF

134 DF
3 DF
3 DF

3410 DF
101 DF
11 I1F

l.0t I)F
94.1 DF
IM DF
I4M Dl
11) DF
414) DF

• M.) DF
IIW DF
41 DF

5410 DF
• II DF
• ll.l DF

PAL PESTICIDE! fM/L)
E.A1. | | NA 1 HA !• 401M NA « 4«M 1 NA • 0.0134 1 NA 1- O.OIM Dl NA
ML EXPLOSIVE! (M/U
Ntt^V- I NA NA l« 10 NA 1 « 10 NA I • 10 1 NA 1 • 10 Of NA
PAL IEMIVOLATILI O ROAN 1C! (M/L)
•••(l-riWkailirkiMM* F
PAL VOLATILE ORGANIC! IM/LI
l.l-<kU«lvt>|l>M> (rit A«4mui IM
q4r>n
l.l.ll-lrtrM>yaretl_ka*
Ctfl>e« D__T irfff
tH4j«« Tr4r«cllaiMr
*CW«elai«j
•MMkykM CM«t«W
"— fci*il|̂  ̂ [iim / ] tuiiuii
Tfti.cMar«HM*M /TiliMyMMlfciM
•T-ww
0>Hr.«
Ti^Mm^lAtT f TV*rMiriTllii-
14*- TfJMkal-OTM
WATER aUALmr PAKAMETEM (i
All-l.*,
N^jf n_Lli tamtftttk
N*«9t • ly R>ia^U Mrtloj
Tetol DMa>w4 Mi4i
Ttttl IlinbM

m)

mll.1

NA

• as
• 0.44

0.5
• OJ
• OJ

OJ
• 11

II
. 1.1

41
OJ

• 0.5
• an

NA
NA
NA
NA
NA
NA

NA

OJ
4M
U
OJ
OJ

49
11

14
I.I
OJ
U

OJ
an

NA
NA
NA
NA
NA
NA

41 NA 11

a)
ao4
13
a>
0.5

a)
19

14
1.4
49
43
•.1
449

NA
NA
NA
NA
NA

1HOOO

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

NA
NA
NA
NA
NA
NA

1.1
• 404

10
49
43

49
11

14
1.1
OJ
49

T.t
« 411

NA
NA
NA

14000
NA

1MOOO

NA

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

NA
NA
NA
NA
NA
NA

TJ

1
414

1
1
1
1

14
10
1
1

49
100
449

NA
NA
NA
NA
NA

441000

NA ( <4.l D| NA

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

NA
NA
NA
NA
NA
NA

1 t
0.14 I

[
r
r
t

4 I
i c

E
t

49 r
an E
14) E

NA E
NA E
NA E
NA C
NA t

340000 C

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

NA
NA
NA
NA
NA
NA
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Sta ID:
*••?)• D.lt:

Ocplk:
PUihMl«N«Bk*:

f At CATIONSMNIONI (M/U
CkloMr
rw.pt.ir
liJTrt.
rAL METALS (M/l)

ArtiMay
Anriir
•«»
t*t>«™.
CdrNM
drama
C<*.»
few-.
hM
Vnl
MMWtfHM

Muptwtr
Mnrnf
NirM
PMMiin
SKn
Mim
VMMliMi

z«
rALrimcioniM/Li
E«kte

C ROUND 4
H-M-4SX
oino/M

M
OC4I01X1

1 NA
NA

1 NA

4110
).i»
in
N.I

J
14100
m
n

lot
tin)
48

1440
m

Oli4i
Hi
1110

4.4
IOMO

II
111

JMOO
1.U
OM
IM

>
IXOB
M.I

O
M

1UOO
nt
•MO
mo
»J4J
4JJ

M40
4.4

mo
IM
1*1

4IM-M-01X
OlftO/M

M
MX4IWXI

NA
NA
NA

141 T
IM t

• nt T
t r
t

IIM r
• 40J r
• » r
• 0.00 r

IN r
• I.M r

MOO r
in r

O.M1 P
KJ r
tm t
44 r

4440 r
• ii r

>i.i r

ROUND 1
4IM-H-04X

10/14/1!
4J

MX4IMXI

NA
NA
NA

• 141
in '
IM
111
1

mo
• 4.01
• a
• 100

1M10
1.14
m
m

• 0.14J
• Ml

1)40
4.4
IIM
II

• il.l

4IM-M-04X
ion4m
u

MX4I04XI

4IM-M-04X
Olttlffl

1.)
MX4104X1

NA
NA
NA

« 141
• Ml

IM
111

. J
V»

• 101
• 8
• IN

M40
« 1.14
• m

IM
• O.MJ
• Ml

1440
• 4.4

I1M P
• II P
« M.I P

NA
NA
NA

1410
• 1.01

no.1
ni

• )
810
111

« 8
• 101

MM
M
Ofl
04.1

• 0.14J
• Ml

I4N
• 44

I4»
• II

415

4D4
4IM-M-04X

oim/M
i.i

MX4I04X1

NA
NA
NA

• 141
1.01
154
119

5
1440
4.01
8

10>
10(0
1.14
MO
M

1141
Ml
1110

• 4.4
1410 P
II P

M.4 P

„„••„- »°l

4IM-M-OSX
itnin*
ij

HX4KBXI

<0.»
4IM-M-MX

ions/*)
I.)

KX4I09XI

NA
NA
NA

1900
101
Ml
9*.4

5
9440
14.4
8

ll.»
8500
111
1140
IM
IM)
M)

MM
44

840
Ml*
Ml

NA
NA
NA

• 141
101
IU
111
)

UN
1.01
8

• l.w
480

• I.M
900
)))

• 114)
M)
1110

• 44
IIM P
ii 'r

11.1 P

|. 1081 1 NA 1- (.001 1 NA « tMM 1 NA . 0.001 NA

not
4IM-M-MX

OIM4/M
4.)

MX4I05X1

NA
NA
NA

1HMO
10)
411
114

9
1910
>l.1
8
ll.»

MKJO
I1T
58«
4)1

114)
IM)
54*
41
810
1».1
544

4D 4
4IM-N-03X

0104*4
4.5

MXII05X1

NA
NA
NA

141 f
9.0)
lit
1.) F
»

8)0
1.01
8 F

4.04 F
1J»0 F
I.M F
III F
ID F

1>4>
M)
I4W
44 F
1110
II

8.4

O.OU4 NA
pALBxrLoiivMb.fl.1
Nhtvrpna 1 I MJ NA • 10 NA l« 10 I NA |. 10 1 • 10 I NA
fAL IIMIVOLATJU OROANICI (r
•••(l-«Mtfnl»rkiMMt

,/U_. .
J.) NA • ' U NA l« 4.1 NA | M

fAL VOLATILE ORGANIC* |M/U
l.l-4»U«Mt)lcMi frii A*4 THM Im

I.I.I. l-mvUoottk.tr
rutaOnlMr
0*<»Trkiry<»Ur
TUorfoB
•MrlkfbMCUori*

TfMcMaartkHtx /THrarMvMWw
T<im>
•*•»•>
TtrtfcH •rtk)ttM ' TllrlUrartWw
14,4-IVMMdMM

MUM*
Nrkb. N»Mr-w tywHc
N»<«» * KJHMI M«i*4
Tottl DiMt«4MiA
Tokt MM turn
Told IMKWM MA

•..)

tn.)

0.9
«M
O.J
M
0.)

O.J
11

4.4
1.4
0.1
OJ

IM
0.41

NA
NA
NA

i4on
NA

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

NA
NA
NA
NA
NA
NA

OJ
• O.M

0.1
• ai

OJ
• OJ

11
• 14
• 1.4

0.4
OJ
OJ
0.11

NA
NA
NA
NA
NA

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

NA
NA
NA
NA
NA
NA

• 0.9
• O.M
• 05

U
« 1)
• 0.)
• 11
• 14
• 1.1
• 0.1
• 0.5
« 0.9
• 141

NA
NA
NA

1)000
NA

11000

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

NA
NA
NA
NA
NA
NA

19
IM
15
15
15

OJ
1)

14
1.1
11
15

15
14)

NA
NA
NA

8000
NA

DOOM

NA !• 41 [ NA

NA
NA

NA
NA
NA

NA
NA

NA
NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA

1)
144
OJ
19
19
19
1)
4.4
1.4
11
19
19
11)

NA
NA
NA
NA
NA

TOOM

NA

NA

NA

NA
NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Site ID:
(••fit D.I.:

Dt4tt:
PltMfewUNrakv:

r At cAtioNWANioNi IM/LI
CUttrir
rv»,*.,,
Mh»r
FALMCTALKM/U
AIWMW

A.UMT
Aimt
••**»•
0<iiNia»
Cilrm
CboBiw
ft**
Cop ,̂
kt*
U««l

M«v»nt
Mnr«ty
Nirttl
folMiMIB

Mm

V»t»
VlMltM

ZBC
rALrirnciDti IM/LI
Mi.
rAi ixrLosivu IM/U
NkKrtnfto
PAL IIM1VOLATILI OROANKt f»
•MO-oWWnh PMMrti
rAl VOLAT1LB OHOAMC* <M/L|
l.l-«cll«rtH<M>(ri<A>41>Mihai
•»»FM
1.1.11-fcMUmrtUM
CutM DnlTito
CiftolWnrMiriii
TUorfBB

•MnMtMCM«i*
MttkyMM KctaM / 1-toMM
TmrltBMtlfbM /tttnrllnrtkra*
Tdww
•»>•••

14,4-IVbiMdwM
WAT» QUALITY PAHAMBTIM t
Alkbir
Nfcfe. NkMt-M Vdft
Nkn««* IrKicfaUl M«M
T«UPbi*«<»<<i*
T<*IHifih<i>
ToMl l«Mr«M Wî

!>>riO<wM
•wl«ra«U

C«M<>kMiM<

I»W
in
1*1
».<

j
I4K»
10
n

10»
IIW
4.15
MM
ill

(U«
M.)
on

14
IOMO

II
11.1

~'~ " . . _
. ..

r .

••)

MA.I

IM1/N
M

MX4IOIX4

IIW
non
imn

IIIOM
I.U
4U
JIJ
in
41M
NO
m
»

1540M
915
iuoa
1IM
H4J
»M

mw
4.4

ant
«i
01

NA

NA

4.4

4.3
(.44
>4
M
M
4l44
11
4.4
11
4.4
t)

44
44J

mo*
54.4
w>
NA

114004
]«OOOD

ii/or/M
N

MX4IOIX4

NA
NA
NA

471
in
4.M
)H
1

UN
4.41
a
t!4
«4f

• 1.14
IM*
444
4.M1
M.1
I4M

• 44
41N
II

414

HA

NA

NA

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

NA
NA
NA
NA
NA
NA

•M4M
M

MX4IMXI

IIW
14000
10000

M40I
1.0)
>».!
Ill

• J
14100
44.1
M.<
411

41404
M

UNO
4*1
0.141
41.4
wno
44

4tM
ll.l
IM

NA

NA

< 44

0.1
0.44
V

4.1
0.9
4.)
11

4.4
1.4
41)
0.5
14
0.41

row
11.4
4W
NA

40500
15400000

•HUM
M

MC4IOIU

NA
NA
NA

• 141
« 1.09
• U4
. )
• 5

1110
. 4.01
• 0
• 4.04

414
• 1.14

IMS
I4J

• O.MJ
• M.J

441
• 44

4440
• II
• ll.l

NA

NA

NA

NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA

—— & ———— ——

IM4/M
4

MX4I01AJ

• IIW
11.5

44000

BOO
• 1.01
• 154

41.4
• 5

M40
• 4.01
« 15
• 4.0»

mo
< I.M

MM
41.1

• 0.141
« M.J

11*4
• 44

I1MO
• II

1J.4

NA

NA

• 44

0.9
0.44
4JI
4.5
as
0.3
11

4.4
1.4
1
0.5

»S
0.41

MOO
« 10

114
NA

14400
40000

'"> . ,
4IM-ktlM01A

IMM/M
4

KX4IHA1

NA
NA
NA

• 141
1.09

• 1.14
IM
1

4J40
4.01
15
to»
41.1
1.14
I4W
4.14
0.141
M.1 P
MO P

• 44
4440 P
II

... nn ...
NA

NA

NA

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

NA
NA
NA
NA
NA
NA

4IM-91-01A
09/14/M

1
MX4I01A4

1510
MS

10000

1110
1.01
154
11.1
1

5500
4.01
11

4.04
1450
1.41
1140
149
0.141
Ml
441

• 44
MM
II
ll.l

NA

NA

41

OJ
044
0.51
OJ
0)
(J
11

44
1.4
OJ
0.9

OJ
0.41

23000
10
111
NA

IHOO
4190000

ID 4
4IM-M-01A

09/14/41
4

MX4I01A4

NA
NA
NA

141
JO)
114
1.14

• 5
4100
4.01
11

4.W
941
I.M
441
4.11

0.145
14.1
l«
4.4

9040
II
ll.l

NA

I::.".HA-~.
NA

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

NA
NA
NA
NA
NA
NA

—— HOUND J
4IM-D-01I

11/04/44
«

MX4I01B1

1IW
inoo
10000

IOMOO
1.15
441
144
9

M400
114

41.4
140

imw
41J

1MOO
mo

• O141
HI

woo
4.4

19400
110
451

NA

NA

Mi

1.4
0.41
1.4

05
05
05
11

4.4
1.4
11

• 09
10

• 041

41000
144
414
NA

44400
11500000
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

tilt ID:
b_f)« D.I.:

Dtplk!
PM«l»il< N.Bk«:

PAt CATIONl/ANIONt lft/L)
CWoMr
fko*pk*l«
t«Milf
PALMRTAU(M/LI
AlvBloWM

AMiM,
Ari»t
!«»•
Rnyl..
TikinB
CkrciaM»
c*»k
C^T"
bo
Uxl
MlfMUM

H«^*B*«V

M«ri«f
Nrtrl
rau>»«
Mm
le*»
Vm<k»
Z»t
PALpRmaDniMA.!
E«k.
PAL cxptonvn owu
NikMllrnil
PAL 1BMIVOLATILB OROANIC1 It
••^U-rtMWnO PMMik
PAL VOLATIU OMOANIC* IM/LI
U-feUoortby. M (ti< A«< Tt « IM
•nlfaioi

l.l.tl-M»rllmO>lM
C«to. D>«*<
CxioTtvicyori*
•nimfoB
•MO^hMCUetMt
Mrtkjtrtlrt KMaw 1 1-kMnaw
Tf*Kyo<t(k|feM /TftnclhrartWw
TdwM
•«•!»••

Tl ilkxortkAx / IVirlkf Btkrai
X<«-TiMkMlMM

AlUailr
ll]h ii. 1131 lU tin Ijiifk
Nlk r̂* ft •*•*« MMkoi
TdrfD«d«4*di*
T>UIH>c^cM
•MrilmmMMi*

P«l Dr»«
fccl|ran4

C«Ktalr *li«M

U10
101
It9
W.4

9
i«no

14.1
tl

• n»
Hot
419
14N
Ml

O.J41
M.)
I)*

4.(
IMOO

II
-- .....».l

.:. : •;:.:....... .
•«JL _
-_ . _

"•)

MA.I

MOUND 1
4IM-M-01*

IMt/H
IT

14X41 MM

NA
NA
"* .

141
)0)
4.M

9
)

4MO
in
8

• 1W
IX
I.M
MM
111

O.J49
14.1
H90
It

1100
II
H

NA

NA

NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

4IM-t)-01t)
OWI4/I9

XI
MX4IOM4

• JIM
not

• 10000

Itono
10)
14
•J.9

9
1100
19.1
19
ttt
moo
•j)
OOM
41)
0.14)
Ml
9101

• 44
MM
tu
At

NA

NA

4t

M
O.M

0.9
OJ
OJ
11

14
1.1
OJ
OJ
11

• 0.11

MOM
10
lit
NA

MOO
«"•*» ———

4IM-t)-01l
oa/itm

it
MX4IOW4

NA
NA
NA

• 141
xrf

• 194
• 1
• 9

MM
141

« M
• lot

M)
• I.M

rot
lit

• . 0.14)
• Mt

1110
« 44

MM
• II
• Jl.l

NA

NA

NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

4IM-f4*ftC
IVW/M

4tJ
MX4IMCI

lilt
111
10000

Ml
• la

1.04
i
i

1110
• 101

B
< lot
• HI

I.M
m
1M
O.J4)
HI
»9

4.4
1IM

• II
11.1

HA

NA

M 1

U
M4

1.1
U
OJ
U

14
1.1
OJ
OJ
1.1

• »•!

14000
11.1
111
NA
10,0

• 4000

4IM-I4-01C
IIWM

4(J
MX4IOC1

NA
NA
NA

141
141
194

>
5

15M
• 101
• »

1W
W.I
I.M
110
rti

0.141
Mi
1440 P
41 P

MIO P
II P

Jl.l

NA

NA

NA

NA
NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

——— tan
4IM-M-OJC

•VI 4M
4»J

MX4I01C4

< 1110
ni
10000

141
101
141

9
9

1410
in

19
lOf
U.I
I.M
14»
1.11
0.141
94.1

1011
44

MOO
II

• Jl.l

NA

NA

w
OJ
OJ4

0.9
OJ
OJ
U

14
1.4
OJ
OJ
19

441

1000
10

909
NA
4KB—— usa — I

£i ————————
4IM-I4-01C

OMIOVM
4tJ

MX4IO1C4

NA
NA
NA

• 141
• 101
• 194

lit
« 9

»W
« 101
• 19
• io»

XI
• I.M
• 900

11.1
• 0141
• 14.1

4 If
. 44

1410
• II

191

NA

NA

NA

NA
NA
HA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

4IM-M-OIX
ll/MVM

If
UX4IOUC)

11 JO
104

loom

1170
< 1.0)

9.11
1.11

• 9
4100
10.)
19
14

1120
I.M
WO
Mil
0.149
14.)
MM
44
»»
11

4J.1

NA

NA

• 4.1

1
1

|
1
1
9

10
1
I
I

100
0.4)

MOO
irao
ID
NA

M400
Mint

IDj ————————
4IM-D-01X

II/OW4
M

MX4IOJX)

NA
NA
NA

141
»>»
HI

9
9

4)40
• 01
»

I.W
Ml
I.M
IMO
i.n
O.I4I
M.)
iiw
4<

9410
II

17.1 I

NA

NA

NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

•to ID:
•••fit D.I.:

Dtplk:
rU4h«I.N~k.:

r AL CATIOm/ANIONl tai/LI

f«l DOTH
BKhjran*

CMttlbMim

CMmMr 1
rbxqfek
«-««. 1
PALMBTAUfM/L)
AlwMM*
AMlMf
AiMtr '
• •1MB

BrtjftiM*
Ctkim
rtoeviM
C<**
co»n
hex
UM!
MM*M!«*M
M>Mianr
Mnr«j
N.M
r«u»>»
MvW

MIMI '
V.MliMi

Z«

(170
l.M
10.5
M.t

]
I4H»

14.)
£1

lot
tin
4.8
MM
m

O.MJ
HI
OK

«,<
IOM*

II
Il.l

——— .. *°v
4IM-t9-MX

I1AM/I4
It

MO4I01XI

141*
us

IOW

IMO
1.0)
4.Jt
IM
104
IMM
15.1
t)
M
Jit
tit
141*
Jl.«
»M1
41.1
U4»
4.1
m*
M.4
M

!SJ ——————
4IM-M-01X

IMM4
M

MO4IWX1

NA
NA
NA

• 141 OF
• 1.01 DF

MI DF
• J DF

9 DF
IIW DF

• «.n OF
• 11 DF

Lot DF
m DF

• I.J« DF
IN* DF
til DF

• »I4J DF
• HI DF

tl*t DF
4.1 DF

444» DF
• II DF

11.1 DF

——— ssa
4IM-M-01X

tt/!*/P5
If

MX4I01X4

tuo
IM

10000

ire
in
4J4
HI
1

Ml*
(.01
a
t*»
UN

• l.M
in*
id

• . AMI
HI
ION

• 4.4
54W
II

«J ... ..

4IM-M-OSX
9rltV9$

J*
MX41MX4

NA
HA
HA

IMO
IM
tit
tM
1

JOM
• tot

B
• tM

ItM
• I.M

MM
II f

• tjo p
• HI

l*«
• 4.4

JMO r
• ii
• ILI r

4IM-M-*!B
It/MVM

M
MX4IUM

ll»
11.9

• 10000

• 141
• 101

Ml
J
1

Ul*
• 4.01
• XI
. tM
• M.I
• I.M

IM*
• 1W
• t>41
• HI

I4M
• 4.4

9910
• II

m .

1SJ ——— ___.
4IM-V4-MB

IMI/N
(4

MX4I01II

NA
NA
NA

4IM-M-MB
OI/M/19

(4
UX4I01S4

1149
im
10000

141
IM
IM

9
9

91M
4.01
a
tM
J1.I
I.M
IMO
iij r
no r
HI P
ni p
44

99W P
II

11.1

»4IO
IM
IM
14.7

9
44 JO
14.4
tl

11.4
10709
179
4010
If*
t!41
HI
MM

• 4.1
97M
II

JM

ID 4
4IM-M-01I

•imas
M

MX4IMI4

MOUND 1
4IM-M-04X

IM7A4
4.5

NA I • ll»
NA 11.1
NA | • 10000

141
1.01
4.M
1

• 9
4HO
101
19
101
Ml
I.M
1710
111 F
0.1U F
HI
I4M
44

1100
II

11.1 P
pALPimciDBitaSu
E«4ii 1 1 HA MA 1 NA 1 NA 1 HA 1 NA 1 NA 1 NA
FAL Bxrtoiivu IM/U
NMimii HA NA NA HA NA NA NA 1 NA

141
1.01
]

111
9

JJ 1*
• 101

11
l.0t
5170
t.M
9M
115
t»l
HI

1540
4.1

I7»
II

11.1

NA

NA
FALlEMIVOLATIUi OROANK1 (MA.)
•(•ll-MMWnlirhlUi* f 1 M N NA 1 U t HA 1 NA 1 HA !• 4.1 ] NA
f AL VOLAHLB OHOANIC1 IM/LI
l.l-4rkknrik)liM»frMAMl1V>Mb«i
•yWatt
l.l.ll-MirUm»*M4«
CM*,*. Outfit
rM»»T<«nrM«Uk
TUmteB
•MnlttncCIUri*
MHtyMtH KftaM / l-k>hMM
T<t>«Wmrtk|lm /TtlnrllmriktM
TiteM
BrutM
ItkHmrthtlnt/iyirlkrartkM
14.4-TibtMHlMM
WATIR QUALITY PARAMBTOBS I
AlUMy
Nfa».. Nink-m lt»r»«
Htk r̂i By M*M MrttW
ToulD»rf««JMî
TeulHvJMM
Tod luiiiX Mi*

»•>

•ai

M
tM
asi
*l
M
»
11

(.4
l.(
1
H
M

• »4>

NA
NA
NA

MOM
NA

M0001

HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

NA
HA
HA
HA
NA
NA

1
1
1

«.)
*.J
1
J

1*
1
1
*.J

IN
• to

Mono
ITOO
111
NA

1MOO
IUOM

HA
HA
HA
HA
HA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA

»s
tM
Ml
t9
tl
t9
tl
14
1.4
t(
ts
tl
Ml

IMM
191

• 111
NA
IMM

J10JI ———

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

NA
NA
NA
NA
NA
HA

tl
014
011
01
tl
0.1
11

14
I.I
0.1
01
til
• 41

rooo
1100
914
NA

1MOO
••50000

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

NA
NA
NA
NA
NA
NA

4.1

01
014
til
t5
tl
11
11

14
I.I
til
tl •
1.1
t41

NA
NA
NA
NA
NA
9000

C:\PP ft ROD\DEUVER\SPIA\FINALROD\TABLE42.WPD May 30, 1996



RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25,26, & 27 Page E - 82

Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SMc ID:
ttmfl, D.li:

D«plk:
PU«luMrf«NMl»r:

f At CATIONMANIONS (H/LI

r«l D«WM
»ICI|»M4

rtlnUr 1
Ft<.pt*i,
S«>k |_
rALMCTAU(M/L)
Al •••••
AM.̂
Almr
•urn
BfnVriM
Cikim
CtnwM
C<*.k
c«w»
Ira
UMl
MUM!..
MMIIMW
Mnrwr
NirM
roMMia
Mwf
Min
V»M<t»

zii*

MK
1.1)1
101
N.I

^
H*»

I4.t
»

in
•100
*.»
MM
ifl

a 141
M.1
1110

41
lOMt

II
11. 1

4IM-M-MX
ll/W/M

I.J
MX4IMXI

NA
NA
NA

141
>.M r

s r
in r
i

MM P
Ml
a T

tM r
M4t
I.M r
MO
in r

0,141 P
M.J P
IMO P
4.1 P
I1M P
II P

11.1 P

4IM-M-04X
WIVM

I.J
M*«'"X«

1140
Ml

• loom

M10
• 10>

Ml
10.1

1
DM
1.11
0

• *.*>
MM
141
Ml
M.I
••141
Ml

I4M
• 4.1

KM
• II

414
pALPifnciDM(M/u
E«k» 1 1 NA NA

4IM-I1-04X
oinim

1.5
MX4I04X4

NA
NA
NA

• 141
• 100
• 154

IOJ
<• >

1440
• 1.01
• »
• 101 P

ION
• I.M P
• JOO F

M
• 0,14)
• Ml P

IIM P
• 44

1110 P
« II P

M.4 . P

4IM-M-04X
OVIVM
IJ

MV4IMC4

14M
111

• 10000

141
101
iu
4.»»
1

not
1«

15
tot
4140
I.M

• 501
IU
0.141
MI

1410
41

1440
II
ll.l

NA NA
pALixriosrvMiM/u
Ntoiohnib 1 MA NA 1 NA NA
PAL IIMIVOLAT1LI ORGANIC) |M/L|
•••(l-rlkitkaal) PMMifc r 1 NA 4J 1 NA 1 *l
f At VOLATIU ORGANIC! (Mfl.1
l.l-<bU««rtM«*<« (««« A««m..4 Uo<
ij1r«M
M.ll-MirU<»<»lt»f
Ciito D>«i*
C«»nT>*Klhikb
•CtfarfM
•MflbrfcMCtlaM'
Mrttynkyt KttoM 1 1-kMWM
TcntUdoMtibM /T€*«U««IW.t
TdlMM
•*•!•••

TkcWMnrtVtx 1 TtrlfenrtWM
IM-IVMMriMM
WATIR quAurv PAIMMBTIM (.
AIUM*
Nitkt. NfeMt-mtflfe
Nikcttl §T Kj4*y MttWJ
TcklDaMM4Mi*
TeHlHM*Mi
TMl*»«t>*4l<Mi

•»)

M%)

NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

OJ
t!4
HI
0.9
OJ
OJ
11

4.4
I.I
OJ
OJ
OJ
0.11

ION
10

5M
NA

IWOO
noooo

NA
NA

.NA
NA
NA
NA
NA
NA
NA
NA

. NA
NA
NA

NX
NA
NA
NA
NA
NA

OJ
»M
OJI
OJ
OJ
OJ
11

4.4
14
OJ
OJ
OJ
0.11

11000
« 10

411
NA

14000
100000

4IM-M-04X
mum

(.1
MD4I041C4

NA
NA

NA

141 DF
10) DF
t.M DF
5.11 DF
1 DF

WO DF
• i.a DF

15 DF
l.0» DF
mo DF
I.M DF
WO DF
111 DF

• 0.141 DF
Ml DF
1110 DF
41 DF
IIM DF

« II DF
. *M . i*

———— »OU
4IM-M-43X

IMt/M
4J

MN
111

• 10000

IM09
1.01
7.01
M.4

5
M40
144
»

11.0
H5W
I.M
1140
550
0.141
M)

MM
41

UN
10,1

... Ml ..

«*——— L
4IM-M-05X

lt/01/*4
1.1

,„ -•«-'
4IM-M-Q5X

•nuns
I.S

1 MX4I03X4

«P4
4IM-M-03X

01«I4/I5
4.5

NA I- 1IW 1 NA
NA 1 111 1 NA
NA I- 10000 1 NA

141
101
154
111
5

1110
1.01
15

< l.0»
IIM

• I.M
500
151

0.141
• Ml

1110 F
41
IIM F
II

11.1 F

utoo
in
411
11.4

5
1510
11.1

15
ll.t

15TN
I.M
51M
411
0.141
141

J41»
44

1110
».1
5*4

141 f
1.05 f
111 f
1.54 F

5 r
UM F
401 F
15 F

4.W t
13N
I.M F
III F
111 F

0.141 F
141
I4N
41
ino F

• II F
15.4 F

NA NA NA NA NA

NA NA NA NA NA

NA 1 IJ NA 15

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

NA
NA
NA
NA
NA
NA

OJ
0.14
OJI
OJ
OJ
OJ
11

4.4
U
OJ
OJ
OJ
0.11

10000
11.1
III
NA
M

BOOM

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

NA
NA
NA
NA
NA
NA

0.1
O.M
0.51
05
05
0.5
11

14
I.I
0.5
0.5
0.5
an

NA
NA
NA

15001
NA

•noooo

NA

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

NA
NA
NA
NA
NA
NA
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

•to ID:
iMVlt DMi:

Dtplfe
PhMlMrf<N«»»v:

FAL CATIONS/ANION! (M/L)
ru»«v
rw>rkic
I .NiM
FALMRTAU(M/U

AMiMr
Ararat
lUriM

rdriw
CtVAMNM

COM
c«p»«t
llM

l*Ml
M*0w*Ma
MlVMW
Mnray
NrlH
robot..
Mwf
Sofcw
VtM«m

ZiM

Pol D««M
•xl|Mn4

CfMukMiMi

MID
1BJ
IH3
Jt.4
]

I4IOI
H.1

15
tw
•100
«.»
MM
Itl

HO
M.J
UK

4.4
IOMO

II
JI.I

FALrunciDM(MA.t
!•»• 1
rAL IXPUIMVI1 IM/U
Nitt<»br« |
r AL IEMIVOIA1U OMANKt IrfM
'••fl-HMfcayl)fb1Mita p
rAL VOLAT1U OKOANIC* (M/LI
l.l-*klmlMeM.(riiA»ITn«b<.
QtTM.
1.1.1.1-MrarMmltm
CtttoDidfi*
OAMTMmUvifc
•CkhMlm

•MttMtnCMaUl
Mrtkjittk)! Ibtox/I-kibMM
Tffcj_l" -"-•- "f^ . ihlMBllhlBI

•T«h»M
•rum
TV*1 MM MtfcvlifM / lYfeHoMtMfW**
XM-TfMMdMM
WAirn ouAurr PAHAMITIM t.
AJUMr
Ntotf. Ntmt-M VtHTc
Nb«ora *r M*U MrtfeJ
T«»ilP»i*iWlJi*
T<olH««nw
TKillinniUliJiA

m)

Mfl.1

.... ., *OU
4IM*94-MX

IVtT/14
M.J

MX4IMU

XIM
11.1
loon

Ml
1«
1M

»
J

an
• 101

a
• 1W

M.I
I.M
JM
Itt
kM
M.5
Ml
«
I«M
II

11.1

4IM-M-04X
IMI/14

I4J
MX4IMXI

4IM-M-MX
41/ll/M

HJ
MX 4104X4

4IM-M~04X
•V»VW

I4J
MX4IOIX4

4IM-M-07X
ItWHM

1
MX4IOTKI

NA
NA
NA

Ml
l.OJ
154

5
5

11 JO
in
a
(.«
Ml
I.M
M*
II

H«J
XI
4tl

• 4.4 r
BOO r

• u
44.1

MM
J40

« 1*000

NA
NA
NA

1T4*
111
10000

• Ml
• 1»

1M
• J
• 1

1IM
• 101

IS
• 1«*

144
• I.M
« m

it
• M4»
• Kl
• m
• 4.4

ISM
• II
• 11.1

Ml
141
154

. 5
• 1

MM
4.M
(5

4.4*
M.I

• tM
• M

154 r
»M>
HI
m

• 4.4 r
1540 F

• u r
U.I P

NA NA I NA 1 NA

NA NA 1 NA 1 NA

t.l 1 NA 1 4.4 | NA

a)
t(4
4LJI
«>
111
•J
1>

(.4
IJ

»14
M
HI
»(1

1000
10.4
III
NA
4.1

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

NA
NA
NA
NA
NA
NA

415
M4
«JI
»J
U
U
tl

4.4
1.4
M
M
»J
&4I

5000
I*

400
NA
4000

M90M

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA

111
• in
• 154
• 5

5
n»

• 4.01
• 15
• 10»

Ml
I4J

• 500
14.1
0.141
M.I
in

• 44
1740

• II
• 11.1

4iy*l4-*7X
WW/M

1
MX4IOTX1

NA
NA
NA

Ml
101
U4
1«T

• 5
XIW
4.01

• 15
• 101

HI
I.M
500
i5 r

• «14>
Kl
4M P
u r

BIO P
u r
ii.i... P

4IM-M-07X
(I/IMS

1
MX4I07X4

4IM-M-07X
M/lt/M

4
MX4II7X4

• 1110 1 NA
410 1 NA

« 10000 1 NA

• Ml
• in
• 154

441
« 5

1540
• 101
• XI
« 101

50.4
« I.M
• sw

II.I
« 0.10
• 141
« 175
• 4.4

14M
• II
• 11.1

Ml
SOS
1J4

5
5

r»
4.01
11
i.n
S4.I
I.M
500
11.1

0.145
MS
S1J
4.1 F

1410 F
II »

11.1 F

HOUND 5
4IM-M-04A

I1WIM
1IJ

MX4I04A1

1110
J5.J

10000

IOTO
10)
154
144

5
•«00
1.01

• »
• 1.01

1410
I.M
SI70
541
0.141
Kl
4M

• 4.4
ll»
II

11.1

NA 1 NA 1 NA 1 NA 1 NA

NA 1 NA 1 NA | NA 1 NA

41 | NA 1 IT 1 NA

as
4144
0.11
«J
4L5
0.1
11
4.4
1.4
as
OJ
OJ
1141

5000
11.4
II)
NA
1

1000

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

NA
NA
NA
NA
NA
NA

0.5
an
0..1I

415
15
U
11

14
1.4
IS
0.5
0.5

0.41

5000
10

541
NA
Tm

114000

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

NA
NA
NA
NA
NA
NA

11

1.5
• ai4

41
OJ
151

OJ
IS
14
I.I
ais
15
71
I'll

JJOOO
10
111
NA
Kl
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25,26, & 27 Page E - 84

Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

D«rlki
FklJI.nl. NM».:

r At CATIONSMNIONI (f(O.)

'̂ TJkL.
ijt.i.
rALMBTAUliWU

AMJBMf

•vim

Cdrn.

bo.
UW

Nkkrf

Mm

ZiM

tALVIfnCIDBS (M/tt
!«<*•
FAt MFLOttVM <M/U
N*«linii>
FAL IIMIVOLATIUI OROANK1 ta
•K»(l-<4MlK«n FMMM
rAL VOLATIU OROANICt (M/LI

•MrtkrbMCttei*

Trfurx
•MMM

WATM QIIALITV FAKAMmM 1
Attdi-ly
Nfckr.Nikito-M.lFKft

E*z:

I.M
101
M.I

5
Mm

141
15

Mt
*IO»
4.15
Ml*
ni

•.149
M9
111*
41

10400
II

111

•:.....::;:.
'*A»
m)

ttfl.1

MX4IMAI

NA
NA
NA

Ml
4,41

• 194
lit
1

MM
Ml
15

• Ml
HI

• I.M
Ml*
4M

•.141
• Ml

tn*
• 41

Ml*
II

M.4

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

M/IS/M
M.I

MX4IMA4

IIM
111

• ion*

IIM
in
114

t
in*

• Ml

IM
MM
UI
VI*
Ml
tMI
Ml
*5*

44
MM

• II
• HI

NA

NA

U

tl
•tM
t*
U
15
U
It

U
•J
n
tn

4MM
n
III
NA

M4M
MM

•WI5/H
MJ

MX4IMA4

NA
NA
NA

• Ml
« M>
• 154

Itl

MM
• Ml
• 15
• Ml

• I.M
i5i* F
54*

< tMi F
• Mt r

M*
• 4.1 r

1*W
• II

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

(MUM
41

MK4WM

IIM
Ml

IMM

111*
• ia

••: II*
14.4

S
IIM
Ml

• 15
> IM

III*
in
B4*
54.1
tM!
Mt

' •' **»
• 41

*1M
II

11.1

NA

NA

M

tl
tM
til
tl
tS
U
It

1.1
tl
ts
t)
til

"4MM
M
111
NA

ISM*

11/04/N
41

UX4MJW

NA
NA
NA

• Ml
1.05
111
I

• 5
IIM
Ml
19

• M.1
I.M
IM*
11}

MI
55W
4.1

mot
u

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

*!fl«M
41

MX4IMB4

IIM. £
ni
la

1.44
i

MM
Ml
11
It
HI
I.M

41J
tMI
Ml
44W

4.1
MM
II
ll.l

NA

NA

M

•J
tM

0.51
ts
tl
ts
11

tl
tl
ti
ta

44*0*

Ml
NA

ino*
nut

r°!.irM «..
' toVM/H

41
MX4IMM

NA
NA
NA

• Ml
' ia

itt
« i
« i

1511
. Ml
*| Jf

• lot
• 11.1
« I.M

Ml*
M.1

• HI
44*

• 44 r
IIM F

• II F
« 11.1 r

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA

MA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

IMX/M

"1 MX4IWAI

I 1010
m

[• loan

Ml
1.01
154

9

IIM
401
IS
lot
M.1
I.M
SO*
1.51
t!41
J4.1
101
41

1440
II

11.1

NA

NA

«
as
tM
tsi
ts
OJ
ts
11

1.4
ts
*.S

ts
tis

iiooo
110
us
NA
1.4

4000

ll/M/M

MX4IMA1

C NA
NA
NA

141
!,*!
154
1
5

414*
4.01
15
101
M.1
I.M
sn
it

O.J4)
Ml
141*
41

1540
II
If*

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

mum
It

MX4IWA4

1 . JMO
111
ion*

• 141
J0>

J

110
1.01
11

tot
Ml
I.M
no
9.SI

0.141
MI
1100

• 4.1
1410
II

• .... 'M. .....

- NA

NA

5.9

tl
014

01
tl
11

tl
tl
tl
til

loom
IW
in
NA

MOO
14000

M/ll/M
»»

I NA
NA
NA

• 141 F

154
« 5 F

5 F
M10 F
1.01 F

• 15 F
• lot F

M.1 F
I.M
500
5.41

« t!41
Ml
101

< 41
M40

• II

ll.l

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SlulO:
SM|ih Diu:

t»p*:
fUUSiBffcNwbM:

PnrtDmu
t*A*aui

CoKmh*««M
fAI. CATIONVAN10NJ (H/L1
dilorldt I
rhoffikiw 1
Sulhu 1
TAI. METALS (MA.1
AlttHllllMfM

Anfooiy
Armlc
MM!IMI
BHTllhm
ClMuni
Oironln
CeMl
Conwf
Iroi
U«d
Mi|n<ilu»
M f̂lncM
Mcroiry
Mdld
roMrivm
SUm
Sodlvn
VMXIIOK

Ztae

6170
J.OJ
10.5
394

3
14700

14.7
15

I.W
»IOO
4.15
MM
191

0.74J
34J
U70

4.«
IMOO

II
ll.l

4111— 94— 09B
IMW/94
n

MX4109B)

1740
149

10000

101
• )JO)

J.61
«.4
5

3650
«41
15
10*
10*
u«
500
95J

• 0.14)
34J
1750

• 44
MM

• II
• ll.l

4IU-94-09B
IVDV94

U
MX4I09B)

NA
NA
NA

130
3.0)
1.77
5J»

5
1570
«.01
15

I.W
It)
U6
500
30J

0.143
34J
MO
44
))M
II

11.1

4III.-94-09B
oins/ts

M
HX4I09B4

1(50
10)

• 10000

141
3.0)
1J4
5J4

5
H40
4J01
15

1.09
314
IM
5M
1IJ
0.14)
14J
510
4.«

1740
II

11.1

4IM-94-09B
03/IV95

St
MX4I09B4

NA
NA
NA

« 141
• J.OJ
« 1J4

5.11
• 5

MM
« «.M
« 15
« IM
« JIJ
« I.M
« 500

11.1
« 0.143
« )O

94*
• 44

11 JO
« II
« 11.1

4IM-94-IOX
limn*

S7J
lOMIItOD

1)10
15000
45000

M50)
)M
»M
J37

« 5
49MO
IJ5
«17
111

144000
4*4

40MD
M70

< . 0.143
I7J

199M
• 44

t«MO
15)

,«»•;:,:

4IM— M-IOX
iimvM

37J
UX4IIOX5

NA
. NA

NA

« 141
« J.OJ

4.05
«.»!

« 5
I4MD

« |J01
• 15
< 1.0*

157
« I.M

«MO
510

« 0.14)
< MJ

5100
« 44

IJJOO
« II
: «J

ROUND*
4IU-V4-IOX

OVI7/M
)TJ

MX4IIOX4

4IM-M-IQX
OVI7/«5

S7J
KX4IIOX4

1110 1 NA
7)00 NA
1)00) | NA

NIO
J.OJ
JJ4
11.7
)

7710
«.01
1)

B.OV
J09ft
1.17
4010
IM

OJ««
)4.)
7»IO

• 4.«
moo

• n
n.i

FAL nsncn>n«ic»s (M/L)
Endrte NA 1 NA NA NA NA NA NA

141
).0)
4.41
4.«7
)

7910
6.01
1)

1.09
H.4
IJ6
KM
Ml

0.14)
J4J
4150
44

HOD 1
< II

ll.l

NA
rAL ExnanvBS f ««A.t
Nl.o4K.ri.
TAL SBiavoLjmiJi OBOAMICS (MA.)
•BHI-KMbmltrkMM* 1
rAL VOLATttH OROANICS (MA.)
1 .l-<flddonwik|l«M (di AMI Trtoi Imam;
IjlMM
l,tJ.l-u*MUonM*ii«
0>bo«DlnlM<
CMtmTindUaUt
•Cktenftn
•M««ijlMtCUorU<
M«*)l«di|l K<MMH-taMim
T*ndU«RM*jkM>Tt«MUai»*M»
•TolvaM
•tWM
TH<MORM«I)I«U / IXddvottMM

2.4.6-TtW»«ohiM«
FAL WA1VR OUAUTT r AKAUBreU
•Iktlinlry
•IdH. Mnn-raSptdk
iilvetniBrKictlddMitMd
kMdlllHolMdSolUt
MM HvAlCM
MftJ JMMIMII|«II| <|JU«

I*V

NA 1 NA NA NA NA 1 NA NA NA

44 | NA 1) NA 1.7 NA

ROUND)
4IM-94-IIX

ll/OVM
49J

UX4IIIX)

4IM-94-IIX
I1AX/94

49J
MX4IIIX1

1120 1 NA
111 NA

10000 | NA

)040
}»)
I7J
14
J

<070
7JJ
1)

LOT
47M
IM
1910
)7.4

• 0.14)
)4.)
1790
46

JJOO
II

4IJ

141 1
).0) 1
D.9 1
) 1
5

7040
•41
1) 1

1.09
4)
I.M
1110
3.41

0.14)
)4J
1990
4.6

5550
II

J9J

NA 1 NA
1

NA | NA

).4 NA II 4 NA

OJ
044
OJI
OJ
Jl
3
U
*.4
U

Oj65
OJ
OJ
04)

14000
400
113
NA

11400
4000

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

NA
NA
NA
NA
NA
NA

OJ
044
OJI
OJ
Jl
J
U
«.4
14
045
OJ
OJ
OJ)

11000
550

• U)
NA

IOMD
MOO

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

NA
NA
NA
NA
NA
NA

OJ
044
OJI
OJ
Jl
J
1J
«.4
14
41

« OJ
IJ

« 043

SJOOO
10
Ml
NA

IMOOO
IIMOOOO

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

NA
NA
NA
NA
NA
NA

OJ
OJ4
OJI
OJ
Jl
J
2J
6.4
16
OJ
0.)
II

04)

4)000
10

J14
NA

JIMO
J5IOOO

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

NA
NA
NA
NA
NA
NA

OJ
014
OJI
OJ
Jl
J
IJ
6.4
14
M 1
OJ
J

04)

JIOOO
10
II)
NA
11.1

41000

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

NA
NA
NA
NA
NA
NA
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
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LIST OF ACRONYMS
r

AOCs areas of contamination
AOC 25 The Explosive Ordnance Disposal Range
AOC 26 The Zulu Ranges
AOC 27 The Hotel Range
AWQC Ambient Water Quality Criteria
BRAC Base Realignment and Closure
CAC Citizens Advisory Committee
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
COPCs contaminants of potential concern
DCE Dichloroethylene
EBS Environmental Baseline Survey
EOD Explosive Ordnance Disposal
FS Feasibility Study
HI hazard index
HMW Hinkley-Merrimac-Windsor
HMX cyclotetramethylene tetranitramine
IAG Federal Facilities Interagency Agreement
IRP Installation Restoration Program
MADEP Massachusetts Department of Environmental Protection
MCL Maximum Contaminant Level
MEP Master Environmental Plan
MMCLs Massachusetts Maximum Contaminant Level
MUSEPA Massachusetts Environmental Policy Act
NCP National Contingency Plan
NPL National Priorities List
OB/OD Open bum/open detonation
OSWER Office of Solid Waste and Emergency Response
PA Preliminary Assessment
PAH polycyclic aromatic hydrocarbons
PCE Tetrachloroethylene
PETN pentaerythritol tetranitrate
ppb parts per billion
QC Quality Control
RAB Restoration Advisory Board
RCRA Resource Conservation and Recovery Act
RDX cyclonite
RfD reference dose
RI Remedial Investigation
RME Reasonable maximum exposure
ROD Record of Decision
SARA Superfund Amendments and Reathorization Act
SAs study areas
SI Site Investigation
SSI Supplementary Site Investigation
SPIA South Post Impact Area
SVOC Semivolatile organic compounds
TAL Target Analyte List
TCA Trichloroethane
TCE Trichloroethylene
TCL Target Compound List
TCLP Toxicity characteristic leaching procedure
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TNT trinitrotoluene
TOC total organic carbon - >
TPHC total petroleum hydrocarbons
TRC Technical Review Committee x

USAEC U.S. Army Environmental Center
USEPA U.S. Environmental Protection Agency
VOC volatile organic compounds
fig/L micrograms per liter
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