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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 USEPA-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 P12, 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

C M 27 JUPE 199 <

AMES C. CHAMBERS Date
ort 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

C/Y (el o?%LW /9%

H. Carter Hunt, Jr. Date
Commander
Devens Reserve Forces Training Area (RFTA)
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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 ENVIRONMENTAL PROTECTION AGENCY

b Ih Y7, g
aM. MurphZ? //M/ /74/ ﬁﬁe /

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 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 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 Rl 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 humnan 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-
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1. Well D-1, which is located near the northeast edge of the SPIA monitored-area, is used on a
limited basis by military personnel during training activities. Aliso, 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-1 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-1 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 S 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

L 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 Rl 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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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page 2

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.

IL 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.

RlIs 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.

III. 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 MADEDP, local officials, and the community.
The committee provided review and technical comments on work products, schedules, work
plans, and proposed activities for the SAs 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, MADEDP, 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 S

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 II, II1, 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 noncommunity’ supply well, Well D-1, 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.

! 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-1 show that no chemicals or metals were
detected at concentrations above USEPA guidelines. Specifically, five samples have been
collected from Well D-1 (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 value’(50
ug/L). Several explosives or explosive-related organic compounds (RDX, HMX, and TNT) were
also detected in these samples. RDX at 390 pg/L exceeded its health-based screening value*(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 pg/L) exceeded the screening
value of 50 pg/L. In addition, aluminum at concentrations up to 72.3 pg/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 ug/L) and 1,3-dinitrobenzene (up to 1.82 pg/L)
exceeded their screening values®(2 ug/L and 1 pg/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)®. 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.

¢ 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 pg/L (AWQC of 0.018 ug/L) and
lead at a maximum concentration of 106 pg/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 ng/L) that
exceeded the AWQC (0.00083 pg/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 pg/L., which exceeded the AWQC (3.2 pg/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 bt
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 pg/g). None of the
substances detected exceeded the health-based soil screening criteria established for the RT.
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 pg/g),
exceeded the screening concentration®(0.7 pg/g). RDX and TPHC were also detected. The
maximum concentration of RDX in subsurface soil (38 pg/g) exceeded the health-based screening
level’(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 I1I 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. ~—
? 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 ug/g), below the screening level of 5,000 ug/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.

V1. 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 11, 111, 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
e  Direct contact with sediment and surface water in the adjacent wetlands
Hotel Range (AOC 27)

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

e 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 SP1A 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, Blanding'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 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 to 10, 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-1 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-1 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™ to 10 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-1
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 for 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 to 10 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 for site worker exposures to soil to 1.1 x 107 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” for an adolescent site trespasser’s exposure to sediment to
8.9 x 10°® for an adult’s consumption of fish. These numbers are all below the 10 to 10 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 107 for adults and 4.1 x 10™® for adolescents, still below the 10
level.

The HIs for potential RME scenarios involving noncarcinogenic COPCs from the Zulu Ranges
ranged from 1.0 x 107 for adult trespasser exposure to soil to 3.3 x 107 for site worker soil
exposures. All were well below USEPA’s benchmark value of 1.0. The total Hls 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 for an adolescent site trespasser’s exposure to soil to 1.7 x
10°® for an adult trespasser’s exposure to sediment. These numbers are all below the 10 to 10
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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 107 for adults and 3.2 x 10°® for adolescents, still well below the
10 level.

The HIs for potential RMEs to carcinogenic COPCs for the Hotel Range ranged from 7.7 x 10™
for the adult trespasser exposures to soil to 1.9 x 107 for site worker soil exposures. All were
well below USEPA’s benchmark value of 1.0. The total Hls 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

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



A4

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

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.

VI. 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.

VIII. 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:

e 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, 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-1 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 S year reviews. During a 5 year review, an
assessment is made as to whether the implemented no action alternative remains protective of

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

-



A4

RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page 19

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 Rl 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 v
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 part 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-1,2-DCE,; ¢-1,2-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, SVOC:s, 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. SVOC:s detected during both rounds were identified as laboratory contaminants.
Several inorganic analytes (antimony, arsehic, 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-1,2-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. Itis
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-1), 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-1 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 1x10™ 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 1x10™ to 1x107, a decision about whether to take action or not is
a site-specific decision. This range of 1x10™ to 1x107 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 1x10™. For one exposure
scenario, assuming a 10-year exposure duration, the cancer risk slightly exceeds 1x107, at
1.3x10. 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-1 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-1 (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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Figure 7 Organics in Groundwater at AOC 27
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Figure 8 Location of Surfaee Water and Sediment Samples at AOC 26
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Figure 11 Location of AOC 41 in South Post
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Lt. Governor

Y

COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

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-1; 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

Fax (508)792-7621 {$ Printed on Recycled Paper TTD #(508)767-2788

A CENTRAL REGIONAL OFFICE
WILLIAM F. WELD TRUDY COXE
Governor Secretary
ARGEO PAUL CELLUCCI DAVID B. STRUHS

Commissioner
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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. 1In 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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ccC:

We look forward to continuing to work with EPA and the Army
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

792-7653, ext. 3851.

Sincerely,

Prchipra

E. darl Suchman
Regional Director
DEP-CERO

Fort Devens Mailing List (cover letter only)

Informational Repositories
Jim Chambers, Fort Devens BEC
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

Yo#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. 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-1. Well D-1, 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 i1s 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-1 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.

2



Viae”

A4

Y

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 (EBS) will be
conducted. The EBS will be provided to the USEPA-New England and MADEP for
comment .
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COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION
CENTRAL REGIONAL OFFICE

TRUDY COXE
Secretary

ARGEO PAUL CELLUCCI DAVID B. STRUHS
Lt. Governor Commissioner
MEMORANDUM
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

W The Record of Decision (ROD) addresses AOCs 25 (Explosive Ordnance Disposal
(EOD) Range), 26 (Z2ulu 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
0ld 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 0l1d 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¢. 21E and the regulatory requirements of the MCP. wu»
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.

i
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ITI. PREFERRED REMEDIAL ACTION ALTERNATIVE

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.

‘“’The 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-1, 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 (EBS) will be conducted. The EBS will be
provided to both the USEPA and MADEP for comment. A4

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.
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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
are 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, 2Zulu, 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 l-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. 2Zulu 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.

‘“ﬂﬁotel 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 0ld 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 (ACO 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
AQC 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 Environmentases”
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 19952.

-

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

w"RIs 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

Weinto 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-1,
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-1 show that no chemicals
or metals were detected at concentrations above USEPA guidelines.
Specifically, five samples have been collected from Well D-1 (May 1991, S
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 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. L P

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

“w’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, (ug/L)) exceeded
the screening value (50 ug/L}. Several explosives or explosive-related
organic compounds (RDX, HMX, and TNT) were also detected in these samples.
RDX at 390 ug/L exceeded its health-based screening value (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

w“ysamples. 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 pug/L. In addition, aluminum at concentrations up to 72.3 ug/L exceeded
the screening value (50 ug/L) in some filtered samples. All wells in this
area indicated some level of explosives contamination. RDX (up to 17.9
pg/L) and 1,3-dinitrobenzene (up to 1.82 ug/L) exceeded their screening
values (2 pg/L and 1 ug/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 ug/L, PCE was detected at a
maximum concentration of 10 pug/L and TCE at a maximum concentration of 220
ug/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. e

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 hd
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.
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Several metals were detected in the surface water samples collected in the

vuw”’ HOtel Range. One metal, lead, was detected at a concentration of 18.2

YT

ug/L, which exceeded the AWQC (3.2 upg/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
soill 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, TOC, 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
oncentrations 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.

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 ug/g), exceeded the
screening concentration (0.7 ug/g). RDX and TPHC was also detected. The
maximum concentration of RDX in subsurface soil (38 ug/g) exceeded the
health-based screening level (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 Appendix A shows borehole locations. None
of the metals exceeded the screening values. Low levels of TPHC (maximum
concentration of 75.6 ug/g), below the screening level of 5,000 ug/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 soll particles within the zone of the water

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

IVv. 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

Wt RC 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 BRAC 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. A0OC 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

W€ 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

Wfurther 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 DDT; 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 accept%ble risks use
by the USEPA under current Superfund guidance. These are 1-" 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 AQC 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,eww
and were not present in groundwater which only showed low levels of delta-
BHC (0.045 ug/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 0ld 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 liﬂits 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
w‘,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.

Y The 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-1) is minimal.

v
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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-1. The risk
assessment concluded that there are no unacceptable risked to human health
from the groundwater at Well D-1 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 41l1l-related contaminants in the analysis of the
groundwater samples from Well D-1.
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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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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 1.
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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 IL," 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 L,"
ABB Environmental Services, Inc. (May 1993).

7. "Final SI Report, Groups 2 & 7 and Historic Gas Stations, Volume IL"
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, I, 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

C:\0102\DELIVER\SPIA\FINALRODANDEX2&7.DOC July, 1996
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17.

18.

19.

20.

21.

Order (Site Investigation) Work Plan - Historic Gas Stations," ABB
Environmental Services, Inc.

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.

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.

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.

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.
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.

23.

24.

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.

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].

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.

26.

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.

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

C:\0102\DELIVER\SPIA\FINALROD\INDEX2&7.DOC July, 1996
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Data Package, Groups 2, 7, and Historic Gas Stations, Fort Devens, Ma.

2.0 Removal Response

22

29

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.

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).

"Addendum - Revision 3 for Final Contract Design Plan & Specifications
Contaminated Soil Removal, Various Sites, Fort Devens, Massachusetts,"
ABB Environmental Services, Inc. (September 16, 1994).

"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).
"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.

10.

11.

12.

13.

14.

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.

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.

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.

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.

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.

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.).

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.

17.

18.

19.

20.

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.

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.

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).

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.

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, 43G,
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].

"Data Comparison Report, Group 2 & 7 Sites Through Round 1
Sampling," CDM Federal Programs Corporation (March 1993).

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

34 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].

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

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

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].

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, IT 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 N

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
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).

2. "Final Task Order Work Plan Area of Contamination (AQC) 41, AOC
43G, and AOC 43], Fort Devens, Final Remedial Investigations/Feasibility —r
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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 43], 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 43], 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 43J 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 43).

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 43].

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 43].

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].

C:\0102\DELIVER\SPIAFFINALRODAINDEX2&7.DOC July, 1996



RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page C-10

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 Welshl

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 1B Sites Administrative Record Index.]

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 1B Sites Administrative Record Index.]

54 Record of Decision

Reports

1.

10.

11.

Yo 12.

"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).

"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).

"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).

"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).

"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).
"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).
"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).
"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).

"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).

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

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

"No Further Action Decision Under CERCLA, Study Area 43E, Historic
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13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

Gas Station Sites, Fort Devens, Massachusetts," ABB Environmental
Services, Inc. (January 1995).

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

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

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

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

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

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

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

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

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

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

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

"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).
Cross Reference: “Draft Final ROD for the South Post Impact Area and
AOC 41 Groundwater and AOCs 25, 26, and 27, Fort Devens,
Massachusetts,” Horne Engineering (April 1996), [Filed and cited in minor
break 5.4 Record of Decision (ROD) of the Fort Devens Group 1B Sites
Administrative Record Index.]
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Comments
26. Comments Dated September 30, 1993 from James P. Byrne, EPA Region 1

27.

28.

29.

30.

31

32.

on the August 1993 "Draft Decision Document, Fort Devens Study Area
58, Buildings 2648 and 2650 Fuel Qil Spills," ABB Environmental
Services, Inc.

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 Qil Spill," ABB Environmental Services, Inc.
Comments Dated September 30, 1994 from James P. Byrne, EPA Region 1
on the August 1993 "Draft Decision Document, Fort Devens Study Area
28, Waste Explosives Detonation Range (Training Area 14)," ABB
Environmental Services, Inc.

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 Historic
Gas Stations, Study Area 43C.E,F KL M,P,QR, and S," ABB
Environmental Services, Inc.

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. KL M,P,Q,R, and S," ABB Environmental
Services, Inc.

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.

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.

34.

35.

36.

37.

38.

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.

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

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,” Horne
Engineering (February, 1996), [Filed and cited in minor break 5.4 Record
of Decision (ROD) of the Fort Devens Group 1B Sites Administrative
Record Index.]

Cross Reference: Comments dated on March 25, 1996 from John Regan
(MADERP) on the “Preliminary Draft ROD for the South Post Impact Area
Groundwater and AOCs 25, 26, and 27, Ft. Devens, Mass." (Horne,
February 1996), [Filed and cited in minor break 5.4 Record of Decision
(ROD) of the Fort Devens Group 1B Sites Administrative Record Index.]
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" (Horne, April 1996), [Filed
and cited in minor break 5.4 Record of Decision (ROD) of the Fort Devens
Group 1B Sites Administrative Record Index.]

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." (Horne, April
1996), [Filed and cited in minor break 5.4 Record of Decision (ROD) of
the Fort Devens Group 1B Sites Administrative Record Index.]

Response to Comments

34.

35.

36.

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.

Responses Dated January 1995 from U.S. Army Environmental Center on
the following documents: Draft No Further Action Decision Under
CERCLA SA43C,E, F,L, M, P, Q, R, S - Groups 2, 7, and Historic Gas
Stations, Fort Devens, Massachusetts.

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.
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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 RegionIto 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.

2.

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

"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].
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.

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.]

Comments Dated March 11, 1994 from D. Lynne Welsh, Commonwealth
of Massachusetts Department of Environmental Protection on the January -
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17.9

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.]

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

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.]

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.

whw

10.

11.

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.

USATHAMA. Geotechnical Requirements for Drilling Monitoring Well, Data

Acquisition, and Reports, March 1987.
USATHAMA. IRDMIS User's Manual, Version 4.2, April 1991.

USATHAMA. A OQuality Assurance Program: PAM-41, January 1990.

USATHAMA. Draft Underground Storage Tank Removal Protocol - Fort Devens,
Massachusetts, December 4, 1992.
U.S. Environmental Protection Agency. Guidance for Preparation of Combined

li rance Project Plans for Environmental Monitoring: A-1

May 1984.
U.S. Environmental Protection Agency. Office of Research and Development Interim

idelin ifications for Prepari li rance Proj lans: OAMS-

005/80, 1983.

U.S. Envnronmental Protection Agency Oﬂice of Emergency and Remedial Response
Interim Final for in ial In i nd Feasibili i
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 PageD -1
1. Originating Organization of Document : U.S. Army Environmental Center i i i R
2 i Document Title: Draft Final Record of Decision for the South Post Impact Area and Area ol' Contamlmﬂon 41 Groundwater, and Areas of Contamlnntion 25, 26, lnd 21
3. : Date Comments Required: Response document ) : i
4. Reviewed 8 i ] 65 Toso &Commem
by: Page ] Llne Seetlon

PROPOSBD PLAN for SPIA Groundwater and AOCs 25, 26, lnd 27 Janulry 30, 1996

concentrations of heavy metals will likely prove ecologically significant.

Nashua River 7 Groundwater Investigations Results, p.7 - What is the Army’s degree of confidence for its stated Sampling was done in accordance with our approved
Watershed conclusion that “...contamination found in the southern SPIA wells are not impacting the Nashua QA/QC plan. D-1 has been sampled for the complete
Association, River.” Even if performed over four consecutive years, once annual sampling at one site (Well D-1) for list of TAL, VOCs, semivolatiles, PCBs, explosives,
Feb. 21, 1996 one set of contaminants (“explosive-related organics™) seems inadequate. Were other contaminants and semi-volatiles.

sampled for during this four year period? If so, what do their results show?
Nashua River & Groundwater Monitoring and Ecological Management Plans, pp. 8 & 9. The Army’s decision to The Army, USEPA-New England, and MADEP will
Watershed 9 develop and implement such plans is welcome re-assurance. NRWA requests that the monitoring develop the details of the Integrated Natural Resources
Association, reports mandated by these plans be submitted as well to local Boards of Health and Conservation Management Plan. This plan will be developed within
Feb. 21, 1996 Commissions. In addition, these plans should prescribe mitigation measures to be taken in the event that 6 months of ROD signature. This issue will be

EPA thresholds for any of the contaminants sampled are exceeded. addressed in the plan,
Nashua River 10 EOD Range Risk Assessment, p. 10—This plan should adequately describe the worst case scenario The Army, USEPA-New England, and MADEP will
Watershed projected. The plan assumes that continuing habitat disturbance will keep animals and plants off the develop the details of the Integrated Natural Resources
Association, range and for this reason continuing contaminant accedences will be ecologically insignificant because Management Plan. This plan will be developed within
Feb. 21, 1996 potential receptors will not be present. However, periods of inactivity will very likely bring about the re- 6 months of ROD signature. This issue will be

establishment of animals and plants long before heavy-metal concentrations fall below EPA’s thresholds. addressed in the plan
Nashua River 12 Zulu Ranges Risk Assessment, p. 12— What laboratory test was performed (And what were its results?) The {aboratory tests performed were surface water
Watershed that showed water samples were not toxic to aquatic invertebrates and fish despite lead accedences? chronic toxicity tests with invertebrates and fathead
Association, Again, if animals and plants retum to disturbed habitat during these times of disuse, excessive minnows. tests were performed according to EPA
Feb. 21, 1996

guidance. Results are provided in Appendix K to
Volume V of the Ft. Devens Functional Area I RI
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
Ievels of contamination in wetlands associated with the
Zulu site.

The Amy, 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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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D -2
1. : Orlglnnung Organization of Document : U.S. Army Environmental Center = i R ‘ : B : R
- 2, .- Document Title: Draft Final Record of Decision for the South Post Impact Am and Ares of Contamlnnﬂon 41 Groundwater, lnd Arus of C‘onhmlnndon 25, 26, lml 27
3. - Date Comments Required: Responu document : :
4.Reviemd e Bl L6 T l.Comment
by- R _ -Plge' " Lin Section 5 :
Nashua River 13 Hotel nge Risk Assessmen', p. 13—This section’s phrasing suggests that water samples were not Six samples were collected in the RI and 3 in the SI at
Watershed taken from Cranberry Pond. If not, why not? How can the Amy be sufficiently confident that samples Cranberry Pond. As stated in the ecological risk
Association, from Zulu Range are comparable to any that might be taken from Cranberry Pond? Once again, there is assessment for Hotel Range, the lack of toxicity of lead
Feb. 21, 1996 concern about the ecological consequences of the settling of disturbed habitat and the reappearance of in nearby Zulu surface water samples suggests that the
animals and plants. 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. DO, Fish AOC 25 (Explosive Ordnance Disposal Range) The following text has been added to the ROD “Should
and Wildlife Elevated levels of metals were reported in the RI (Vol. I pg. 5-1, Line 45) at sampling location 255-92- the Army close and/or transfer this property, an
Service, 06X. This portion of AOC #23 is an area designated for emergency disposal of waste ordnance. The Environmental Baseline Survey (EBS) will be
Feb. 29, 1996 proposed Plan (pg. 10) discusses conducting an additional human health risk assessment if the Army conducted. The EBS will be provided to the USEPA-
were to relinquish control of AOC #25 and release the land for other purposes. This type of language New England and MADEP for comment.”
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 The Army, USEPA-New England, and MADEP will
concentrations at AOC #25 may not warrant immediate removal actions, but subsequent military develop the details of the Integrated Natural Resources
activities since the Rl investigation may cause additional contamination requiring reexamination. Management Plan. This plan will be developed within
6 months of ROD signature. This issue will be
addressed in the plan.
U.S. DO, Fish AOC 25 (Explosive Ordnance Disposal Range) No surface water resources are located within AOC 28.
and Wildlife In the Nature and Extent section of the RI (Vol. I1, page. 5-33, Table 5-5), copper ( 29.7 ug/l) and lead A natural spring and its associated stream are located
Service, Feb. (18.8 pg/l) at AOC #25 exceed the acute and chronic freshwater Ambient Water Quality Criteria, west of the site across Firebreak Road, which flows into
29, 1996 respectively. These elevated concentrations were not discussed in the RI ecological risk assessment Slate Rock Brook. This spring was very shallow and
(ERA). The ERA summary in the Proposed Plan (pg. 10) also does not mention these contaminants the sample collected from it 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.
U:\PP_& ROD\DELIVER\SPIA\FINALROD\COMRES22.DOC June 18, 1996
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 PageD -3
1i . Originating Organization of Document : U.S. Army Environmental Center R S L T e
2. Document Title: Draft Final Record of Decision for the South Post Impact Area lnd Area ol‘ Contamlnatlon 41 Gmundwater, lnd Arels of Contamlnndon 25, 26, lnll 27
3 Date Comments Regulmi‘ Response document o . L
- 4. Reviewed . 80 @] heiie s | B, Comment
Cbys " Page. | Line | Section
U.S. DO, Fish AOC 25 (Explosive Ordnance Disposal Range) The presumed lack of PAH contamination in surface
and Wildlife In the RI (Vol. 11, pg. 9-1, Line 44), we found an inconsistency in the discussion of potential polycyclic s0ils was based on the fact that TPHCs were found at
Service, Feb. aromatic hydrocarbon (PAH) contamination in surface soils. The ERA stated that since PAHs were not approximately the same concentration in both surface
29, 19960 detected in subsurface soils, the same organic analytical results would be expected in surface soils, soil and subsurface soil, yet PAHs (a component of
which were not anatyzed for PAHs. This logic in the ERA for soil PAHs did not make sense. We could petroleum hydrocarbons) were not detected in
accept the opposite (i.e., if the surface was uncontaminated the subsurface would likely be subsurface samples.
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.
U.S. DO, Fish AOC 26 (Zulu Ranges) The concentrations of these chemicals was equivalent
and Wildlife We pointed out that elevated contaminant concentrations were omitted from the RI (Vol IIL, pg. 5-1, to the local background concentrations. However, the
Service, Feb. Line 12) discussion if they could not be related to the site. If an environmental contaminant was found Army, USEPA-New England, and MADEP will
29, 1996 at concentrations likely to cause a biological effect, the RI should have mentioned the elevated level and develop the details of the Integrated Natural Resources
its consequences even if the contaminant could not be directly attributable to military training or Management Plan. DOI concerns of data gaps will be
demolition activity 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 AOC 26 (Zulu Ranges) The Ammy, USEPA-New England, and MADEP will
and Wildiife The RI ERA (Vol. IIL, pg. 9-23) recommended additional toxicity tests, chemical analysis of sediment develop the details of the Integrated Natural Resources
Service, pore water, and/or other ecological investigations in the Zulu wetlands. The Proposed Plan (pg 12), Management Plan. This plan will be developed within
Feb. 29, 1996 however, only mentions that water samples were not toxic to aquatic invertebrates and fish. 6 months of ROD signature. This issue will be
addressed in the plan.
U.S. DOL Fish AOC 26 (Zulu Ranges) No response required.
and Wildlife The USFWS concurred with the Anny that remediation was not necessary at AOC #26 if exploslve and
Service, ordnance training were to continue (Vol. I, pg 5-2, Line 32). We qualified this statement in our letter
Feb. 29, 1996 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 Rl findings that
further investigation is warranted to evaluate risk to ecological receptors using the Zulu wetlands (Vol.
1L, pg. 9-23, Line 11).
U.S. DOI, Fish AOC 27 (Hotel Range) Subsurface soils were coltected in the RI, and in the SI
and Wildlife Surface soil contamination at AOC #27 requires further evaluation. In the review of the RI (see 10 soil samples were collected at depths of 0 to 20 feet.
Service, USFWS comments for Vol. IV, pg. 5-1 and 9-8), it was unclear to us how the subsurface soil boring Both the SI and RI data were evaluated in the
Feb. 29, 1996 data related to potential surficial contamination. Although, we recommended limited surface soil ecological risk assessment, and no COPCs were
sampling to resolve the issue, it apparently was never conducted. identified. In addition, the entire former disposal area
has been deeply buried as a resuit 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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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D -4
) PN Oﬂjlnatlng Organization of Document : U.S. Army Environmental Center S b
2. = Document Title: Draft Final Record of Decision for the South Post Impact Area and Are- oI‘ Contamlnatlon 41 Groundwater, lnd Arus of Conuuninntlon 25, 26, and 27
3. - Date Commems Required: Response document 3
4, Rcvkwed 50 6. 7o 8. Comment
bys gt Page Line Scctlol‘nv : :
uUs. DOl, Fish AOC 27 (Hotel Range) As discussed in section 9 of Volume IV of the Fort
and Wildlife The ERA focused on potential risks to aquatic invertebrates in Cranberry Pond (Vol. 1V, pg. 9-14, Line Devens Functional Area I RI Report, page 9-12, line
Service, 17). Although lead was detected in surface water, the ERA did not include a discussion of possible risks

Feb. 29, 1996

to the warm water fish community in the pond.

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.

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
fanguage 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.

U.S. DOI, Fish AOC 27 (Hotel Range) The Army, USEPA-New England, and MADEP will
and Wildlife The RI (Vol. 1V, pg. 9-16, Line 5) suggested that toxicity tests conducted for AOC #26 may also be develop the details of the Integrated Natural Resources
Service, applicable to AOC #27. The Proposed Plan (pg. 13) also attempts to make this connection. As we Management Plan. This plan will be developed within
Feb. 29, 1996 noted, site-specific conditions and variations in concentrations of inorganic and other contaminants 6 months of ROD signature. This issue will be

between the sites may make this an invalid hypothesis. We agreed with a conclusion in the ERA (Vol. addressed in the plan.

1V, 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

Mana Monitoring Plan.
U.S. DOL, Fish AQOC 27 (Hotel Range) The Army, USEPA-New England, and MADEP will
and Wildlife The RI ERA (Vol. 1V, pg. 9-18, Line 9) recommended additional sediment sampling to define the nature | develop the details of the Integrated Natural Resources
Service, and extent of contamination in Cranberry Pond. The Proposed Plan (pg. 12) mentions that only one Management Plan. This plan will be developed within
Feb. 29, 1996 sediment sample showed clevated metals and dismisses the need for additional sampling. We concur 6 months of ROD signature. This issue will be

with the recommendations in the ERA, and restate our opinion that additional sediment sampling is addressed in the plan.

warranted in Cranberry Pond.
U.S. DOJ, Fish AOC 27 (Hotel Range) No response required.
and Wildlife In the Proposed Plan (pages 10,12, & 13), the summaries of Ecological Risk Assessments for all three
Service, AQCs state that the risk at these sites would not be ecologically significant due to the disturbed nature of
Feb. 29, 1996 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.
U.S. DOI, Fish We reiterate our strong beliefs that the issues and concerns discussed above (and the other issues we Additional work as recommended by DOI will be
and Wildlife mentioned in our April 27, 1995 letter) should have been addressed before a No Action plan were discussed during development of the Integrated Natural
Service, adopted for the SPIA. While the USFWS has no desire to delay the cleanup/remedial process at Fort Resources Management Plan.
Feb. 29, 1996 Devens, we cannot support the Proposed Plan in its present form. If the recommendations and data gaps
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 PageD-5§
1. - Originating Organization of Document : U.S. Army Environmental Center -~ - L e : i ; B s PR
2. -.. . Document Title: Draft Final Record of Decision for the South Post lmpnct Arﬂ and Area of Contamlmtlon 41 Groundwa(cr, lnd Area.s of Contamlnndon 25, 26, tll(l 27
3. Date Comments Reguired: Response document . . ; - .
4. Reviewed R (5 8. Comment ..
by- - Page | Line | Section L
MADEP 6 Par. 1 The proposed plan shouid note that the ROD does not affect assessment or remedial activities on the The following text was added to the ROD Declaration
Feb. 29, 1996 other South Post sites. These sites include AOC 41 (Beer Can Landfill), SA 6 (household Landfill), SA statement and Executive Summaries “This ROD does
12 (Range Control Landfill), SA (Popping Fumace), and RCRA closure of SA 28. not affect assessment or remedial activities on areas not
specifically mentioned herein.”
MADEP 7 Par. § The MADEP recommends that the proposed plan note the location of the groundwater divide. The purpose of the fact sheet and proposed plan is to
Feb. 29, 1996 Additionally, the plan should note that an explosive related organic, dinitrobenzene is found in summarize the information on each AOC. For detailed
monitoring wells SPM-93-8X, SPM-93-10X, and SPM-93-16X which are north of the New Cranberry information, the RI Report should be consulted. Even
Pond Groundwater divide. though explosives and other contaminants were found
in the referenced wells, no exposure exists at these
points based on the cutrent and future use (Army
training activities). The ecological concems will be
addressed in the Integrated Natural Resources
Management Plan which will be developed post-ROD.
MADEP 9 Par. § Please note that explosives were analyzed in groundwater samples collected from EOD-1 and metals The purpose of the fact sheet and proposed plan is to
Feb. 29, 1996 were present in groundwater samples collected from EOD-4. 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 10 Par. 7 The MADEP recommends that the plan note the presence of explosives and metals in AOC 26 The purpose of the fact sheet and proposed plan is to
Feb. 29, 1996 groundwater. 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 concems will be
addressed in the Integrated Natural Resources
Management Plan which will be developed post-ROD.
MADEP 12 Par. 4 Although the proposed plan notes the presence of metal contamination in one Cranberry Pond sediment The purpose of the fact sheet and proposed plan is to
Feb. 29, 1996 sample, the analytical data indicates numerous accedences of background and sediment criteria in other summarize the information on each AOC. For detailed
Cranberry Pond sediment samples. The MADEP recommends that the Army review the available information, the RI Report should be consulted. Even
sediment data and include language in the proposed plan noting the accedences. Additionally the though explosives and other contaminants were found
proposed plan should note the presence of explosives in groundwater on the site. 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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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 6
1..i - Originating Organkzation of Document : U.S. Army Environmental Center SO : : L
2. - . Document Title: Draft Final Record of Decision for the South Post Impact Area and Arn ol‘ Contamlmtlon 41 Groundwnter, md Area.s of Conlamlnatlon 25, 26, lnd 27
3 Date Comments Required: Response document
4. Revkwcd & ) 6 7. ;.. | 8 Comment
by: ;- Page | Line | Section
FACT SHEET SPIA Groundwater and AOC 25, 26, and 27 - Januaty 30, 1996 2 e )
MADEP 1 Please note that the “no-action” ROD does not preclude ﬁlture assessment and remednatlon acuvnty The Army undcrstands and ngrees wnh MADEP that
Feb. 29, 1996 should implementation of the monitoring plan detect any increase in contamination or threat to human any future actions will need to be assessed to determine
health or the environment. their potential impact and the need for additional
investigations.
MADEP 2 The MADEP recommends that the fact sheet state that the ROD does not affect assessment or remedial The following text was added to the ROD Declaration
Feb. 29, 1996 activities on the other South Post sites. These sites include AOC 41 (Beer Can Landfill), SA 6 statement and Executive Summaries “This ROD does
(Household Landfill), SA 12 (Range Control Landfill), SA 42 (Popping Fumnace) and RCRA closure of not affect assessment or remedial activities on areas not
SA 28. specifically mentioned herein.”
MADEP 2 The MADEP recommends that this section be corrected to note that dinitrobenzene was found in The purpose of the fact sheet and proposed plan is to
Feb. 29, 1996 groundwater in wells north of the groundwater divide. This explosive related organic was found in summarize the information on each AOC. For detailed
monitoring wells SPM-93-8X, SPM-93-10X, SPM-93-16. information, the RI Report should be consulted. Even
though explosives and other contaminants were found
Other instances of contamination that should be discussed in this section include: in the referenced wells, no exposure exists at these
points based on the current and future use (Army
AOC 25: Heavy metal groundwater contamination in EOD-4 and 25M-93-10X, explosive groundwater training activities). The ecological concems will be
contamination in EOD-1 and surficial soil contamination in 255-92-05X and 25S-92-06X. addressed in the Integrated Natural Resources
Management Plan which will be developed post-ROD.
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.
MADEP 2 The MADEP recommends that the fact sheet note that the risks posed (o human health are within the The Army agrees that the risks are within USEPA
Feb. 29, 1996 EPA’s standard for acceptable use based on current use. standards based on current and future use. The Army
has included statement to that effect in the ROD.
MADEP 3 Although the MADEP acknowledges that there is no threat to human health associated with SPIA The Ammy did address groundwater as a contaminant
Feb. 29, 1996 groundwater based on risk assessments and current use, we recommend that the fact sheet note that the pathway in the RL.
risk assessments did not consider goundwatct asa eontummm pntl\wty .
DRAFT ROD for SPIA Grotindwater and AOC 285, 26, and 27 - February 14, 1996 - : i S e R e
USAEC Public 7 4 Explain what is meant by local background samples Added the following text after first mention of local
Affairs Office background samples “Background samples are those
collected in a similar medium (i.e., water, soil,
sediment) that are not believed to be contamina
USAEC Public 7 21 More space is needed between “L” and the superscript “2.” Changed text to “screening vatue' (50 ug/L)”
Affairs Office
USAEC Public 7 23 More space is needed between “L” and the superscript *3.” Changed text to “screening value’ (2 pg/L).”
Affairs Office
USAEC Public 7 35 More space is needed between “L™ and the superscript “4.” Changed text to “screening value! (50 ug/L)”
|_Affairs Office
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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 7

1. - - Originating Organization of Document : U.S. Army Environmental Center

2. Document Title: Draft Final Record of Decision for the South Post lmgact Area and Am of Conhmlnation 41 Groundwau.-r, -nd Areu of Conhmlmmon 5,_6, lnll .’2

Date Comments Required: Response document : 2 Ny

4 Reviewed. - |- & .o b6 i | T B.Comment

by' 3 o Page: Line Secdon_ _

EPA-New Gen. Please delete “deemed acceptable by USEPA-New England” and change to read “deemed acceptable” in Global senrch done to remove “deemed wcepuble by
England all section of the ROD that have this statement. USEPA-New England™ and replace with *“‘deemed

(no date) acceptable.”

EPA-New ES-1 20 Please change this line; the sentence is duplicative. Changed sentence to read “The SPIA is

England approximately..”

(no date)

EPA-New ES-1 23 Please add that this will be the use for the foreseeable future also. Changes text to read “SPIA is and will be for the
England foreseeable future an active..”

(no date)

EPA-New ES-2 4 Please add at the end of the sentence: “within 6 months of ROD signature.” Text was added.

England

(no date)

EPA-New ES-2 18 Please add the additional parameters that this will be sampled for (i.e.,, MCLs'MMCLs). The following text was added to the end of this bullet
England “Massachusetts and Federal drinking water

(no date) requirements (MMCLs/MCLs).”

EPA-New ES-2 20 Please make the development of this plan a separate paragraph. Please add “the details of this plan will Bullet was not changed. Text was separated from a
England be developed jointly by the Army. EPA New England, US Fish and Wildlife Service, and MADEP subsequent paragraph and made a stand alone

(no date) within 6 months of ROD signature.” _paragraph that focuses on this plan.

EPA-New ES-2 24 Please add to the end of the sentence: “annually.” Text was added.

England

(no date)

EPA-New ES-2 36 Please add a sentence describing the Army’s responsibilities if the Jand use changes as a result of closure The following text has been added to the ROD “Should
England and/or transfer. the Army close and/or transfer this property, an

(no date) Environmental Baseline Survey (EBS) will be

conducted. The EBS will be provided to the USEPA-
New England and MADEP for comment.”

EPA-New ES-2 38 Please add to the end of this sentence: “as required under CERCLA.” Texi was added.

England

(nodate)

EPA-New 3 Par.3 Please reference the fact that the SPIA was retained and will continue to be used as a training range. The following text was added “ However, the SPIA wiil
England be retained by the Army for continued use as a training

_(no date) range.”

EPA-New 4 9 The TRC was established in March, 1991. The text was modified to read correctly.

England

(no date)

EPA-New 5 20 Please specify what the “future activities” are (i.e., military training). The text was modified to read “..future military training
Engfand activities..”
no date)

EPA-New 14 18 1E-6 is 1/1,000,000 not 1/100,000. Please change. The text was modified to read cotrectly.

England

(no date)
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B Originating Orpanization of Document : U.S. Army Environmental Center : e e T e e e
2 ;2 Document Title: Draft Final Record of Decision for the South Post Impact Area and Area of Contamlmtlon 41 Groundwnicr and Arus of Conumlnatlon 25. 26, -nd 27
3. - Date Comments Reguired: Response document . . ; ) 2
Sy 6 | T B.Commen(
Page | Line | Section :
16 12 1.2E-1 isnot wilhin or below the EPA’s risk range. Is this a typo? Please clmfy v Number was entered incorrectly, the Wate valuveu
1.7 x 10™™" has been entered.
17 35 How does the Army Range Control restrict access? Are there security patrols, etc.? Please expand this Text adequately describes restrictions.
section.

18 1 vl Please add at the end of the sentence: “within 6 months of ROD signature.” The desired text has been added.

18 22 Under this bullet, I would suggest not listing specific wells; this plan still needs to be negotiated between Specific reference has been removed.
Army, EPA, and MADEP.

18 29 Please add that the Plan will be developed within 6 months of the ROD. The following text was added to this paragraph “The
plan will be developed within 6 months of ROD
signature.”

18 37 Please make this a separate paragraph and explain that this plan will be jointly developed by the Army, The desired text was added.

EPA, US Fish and Wildlife Service, and MADEP within six months of ROD signature.
18 41 Please add at the end of the sentence: “annually.” The desired text was added.
19 3 Par. 1 Who will implement the long term groundwater monitoring plan? This needs to be mentioned also. The details of the ghround water monitoring plan
Also in this paragraph, please reference the Army’s responsibilities under CERCLA as a result of (including number and location of monitoring points)
closure and/or transfer. ) will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
EPA-New A-E Please add the risk tables to the appendix. The appropriate tables have been added to Appendix E.
England
(no date)
MADEP Recommends further review of South Post groundwater flow directions, hydraulic conductivity, well The details of the ghround water monitoring plan
Mar. 25, 1996 construction details and analyzed contaminant levels in the development of the final 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,
MADEP D1 43 Add at the end of the sentence “for the pathways that were assessed.” The desired text has been added.
Mar. 25, 1996
MADEP D2 6 Please note that the no-action ROD does involve long term monitoring of groundwater. The following sentence was added to the end of the
Mar. 25, 1996 subject paragraph “Long term groundwater monitoring
will be conducted at the site under this “no action”
ROD.”
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 PageD -9
1. . .- Originating Organization of Document : U.S. Army Environmental Center o i : BRI i -
2. - .7 Document Title: Draft Final Record of Decision for the South Post lmpact Area and Arn of Contamlm'lon 41 Gmundvntcr, lnd Areu ol' Contamlmtlon 25, 26, uul 27
3. . Date Comments Regulnd Responsé document . . ; . D
4. Reviewed 6o LT ) 8 Comment
L : Line | ‘Section | i .
MADEP D2 16 Add at the end of the sentence “unless the land use changes.” The desired text was added.
Mar. 25, 1996
MADEP ES-1 32 Add at the end of the sentence “cven though levels exceeded Army and EPA action levels.” The desired text was added.
Mar. 25, 1996
MADEP ES-1 35 Add to end of sentence “due to the absence of a pathway for any known ecological receptor to access The desired text was added.
Mar. 25, 1996 SPIA groundwater.”
MADEP ES-1 38 Add at the end of sentence “for assessed pathways.” The desired text was added.
Mar. 28, 1996
MADEP ES-2 1 Add to end of sentence “to incorporate data from new sentinel well (s) and ascertain any potential The desired text was added.
Mar. 25, 1996 impacts to MCI Shirley.”
MADEP ES-2 13 Please note that the Groundwater Monitoring Plan will be completed within six months of ROD The following text was added to the end of the
Mar. 25, 1996 signature. paragraph “The groundwater monitoring plan will be
completed within 6 months of ROD signature™
MADEP ES-2 20 Please note that the Ecological Monitoring Plan will be completed within six months of ROD This information is incorporated in a paragraph
Mar. 25, 1996 signature. dedicated to the Integrated Natural Resources
Management Plan, following the specified bullet.
MADEP - ES-2 33 Please change the text to note that reviews may be needed on a more frequent basis than five years The following sentence was added to the end of the
Mar. 25, 1996 should site conditions change. An example of this would be evidence of transport of a contaminant off- paragraph “More frequent reviews may be conducted
post or a sharp rise in a contaminant concentration in a sampled monitoring well. should site conditions change.”
MADEP 1 24 Please check the acreage figure stated in this sentence. A review of the area indicates that the acreage Total SPIA acreage is 1450 to 1500 acres, however, in
Mar. 25, 1996 for the SPIA could be 50% higher than stated. 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.
MADEP 1 28 Please note that the SPIA also encompasses several study areas The text has been modified to read “..as well as several
Mar. 25, 1996 study areas (SA’s), and a number of other..”
MADEP 4 43 Please note that there are information repositories in the Lancaster, Shirley, Harvard and Ayer libraries The following text was added to the end of this section
Mar. 25, 1996 that contain information relative to ongoing Fort Devens environmental actions. “In addition, there are information repositories in the
Lancaster, Shirley, Harvard, and Ayer libraries that
contain information relative to ongoing Fort Devens
environmental actions. *
MADEP L] 17 Please note that the Ecological Monitoring Plan will be completed within six months of ROD signature. The following sentence was added 10 the end of this
Mar. 25, 1996 paragraph “This plan wiil be completed within 6
months of ROD signature.”
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RECORD OF DECISION

South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 10
1. - Originating Organization of Document : U.S. Army Environmental Center L i : S iR
2. ... 7. Document Title: Draft Final Record of Decision for the South Post Impact Area lnd Ares of Contnmlmlllon 41 Groundwatcr, lllil Anu ol' Contamlmtlon 25, 26, und 27
3. Date Comments Required: Response document
4. Revkwd -8 | HETe Ry N B.Comment
by: . hgé Line - | Section. |’
MADEP 6 1 Please note in this paragraph that more than 50% of the SPIA overlies a medium yield aquifer whichisa | The following text was added to this paragraph “More
Mar. 25, 1996 potential source of drinking water. Therefore, MADEP concurrence with the ROD constitutes than 50 percent of the SPIA overlies a medium yield
MADEP's agreement that the site is adequately regulated under the provisions of 310 CMR 40,000, the aquifer which is a potential source of drinking water.
Massachusetts Contingency Plan. 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.”
MADEP 9 40 The MADEP recommends that the metal concentrations of sediments from Cranberry Pond and Zulu The sentence has been rewritten and the subject text
Mar. 25, 1996 Range be reviewed and compared and the sentence corrected as necessary. Cranberry Pond sediment removed.
metal concentrations for arsenic, copper, chromium lead, mercury, nickel and zinc appear to be
generally higher than those analyzed in Zulu Range sediments.
MADEP 12 38 Please note that any future use of SPIA groundwater will require a human health risk assessment. The following text was added to the end of the
Mar. 25, 1996 paragraph “Any future use of the SPIA groundwater
will require a human health risk assessment.”
MADEP 16 30 The MADEP notes that although the section contains a discussion of SPIA groundwater, the section Appropriate text has been added.
Mar. 25, 1996 cannot be considered complete unless it 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.
MADEP 18 16 The MADEP recommends the installation of the following additional monitoring wells to facilitate The details of the ghround water monitoring plan
Mar. 25, 1996 SPIA groundwater monitoring and enhance the South Post Groundwater Model: Install a monitoring (including number and location of monitoring points)
well between SPM-93-08X and the drinking water well, D-1. The installation of this well was will be developed jointly by the Army, USEPA-New
recommended on December 7, 1994 by the Agency for Toxic Substances and Disease Registry England, U.S. Fish and Wildlife Association, and
MADEP.
MADEP The MADEP recommends the installation of the following additional monitoring wells to facilitate The details of the ghround water monitoring plan
Mar. 285, 1996 SPIA groundwater monitoring and enhance the South Post Groundwater Model: Add wells south of (including number and location of monitoring points)
New Cranberry Pond to detect potential transport of contaminants off-post. The MADEP recommends will be developed jointly by the Army, USEPA-New
the installation of three monitoring wells northwest of Trainfire Road. England, U.S. Fish and Wildlife Association, and
MADEP.
MADEP 18 18 The MADEP concurs with the inclusion of EPD-1 in the LTMP. However, we recommend that 26M- The details of the ghround water monitoring plan
Mar. 25, 1996 92-03X due to the proximity of the two wells, and the variance in contaminants analyzed in the wells’ (including number and location of monitoring points)
groundwater samples as well as the variance in the screening depth of the two wells. The inclusion of will be developed jointly by the Army, USEPA-New
both wells in the LTMP will greatly enhance the Army’s ability to detect contaminant transport. England, U.S. Fish and Wildlife Association, and
MADEP.
MADEP The MADEP recommends that 27M-92-01X be enhanced in the LTMP with the inclusion of both 27M- The details of the ghround water monitoring plan
Mar. 25, 1996 93-05X or 27M-93-06X. Both of these latter wells are adjacent to 27M-92-01X and are screened at (including number and location of monitoring points)
varying depths and contain disparate contaminants which may be related to their screening level. will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 11
1. . . . QOriginating Orpanization of Document : U.S. Army Environmental Center : : G g
L2 Document Title: Draft Final Record of Decision for the South Post lmgﬂd Area and Area of Conhmlmﬂon 41 Groundwater, aml Arna of Contam!nntion 25, 26, lnd 27 5 I
3. Date Comments Regulred Response document :
4. Reviewed &8 i b Ge 7 - o ..Cm S
by: : Pa g o e | Sect S ;
MADEP 18 22 The MADEP recommends the inclusion of SPM-93-12X in the LTMP. This well provides better The details of the ghround water monitoring plan
Mar. 25, 1996 screening of the southern portion of the SPIA and intercepts groundwater flow from AOC 25. (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.
MADEP 18 29 Please note that the Groundwater Monitoring Plan will be completed within six months of ROD Text was added.
Mar. 28, 1996 sipmure.
MADEP 18 37 Please note that the Ecological Management Plan will be developed within six months of ROD This information is incorporated in a paragraph
Mar. 25, 1996 signature. dedicated to the Integrated Natural Resources
Management Plan, following the specified bullet.
CHPPM for 13 2 Comment: “Redfox” in this paragraph should be two words. Recommendation: Replace with “red fox™ The desired changes has been made.
0SG
(no date)
CHPPM for 14 B Comment: In this paragraph, an example of scientific notation is given in the parentheses. To The text was modified to read correctly.
0sG correspond to the 1x10-6, the 1/100,000 should be 1/1,000,000.
(no date) Recommendation: Please make correction.
CHPPM for 18 2 Comment: The RME is defined here as exposure to the “‘maximum contaminant concentrations™ at a The text in this section was modified to read *“and the
0SG site. This is misleading because the RME’s only equivalent to the maximum detected concentration average exposure cases evaluated in the human health
(no date) when the 95 percent UCL exceeds the maximum. risk assessment were based on the maximum and
Recommendation: If a decision was made to use the maximum concentration as the RME (not the 95 average chemical concentrations in the exposure media,
percent UCL) in the risk assessment, this shouid be stated ciearly in the ROD. in accordance with USEPA-New England (USEPA
1989) guidance.”
CHPPM for 16 4 Comment: The cancer risk for an adult exposed to sediment is reported to be 1.2x10-1. This must be a Number was entered incorrectly; the appropriate value
OSG typo considering the combine risk to an adult is 1.4x10-7. “1.7 x 10*” has been entered,
(no date) Recommendation: Please correct.
CHPPM for 17 C2 Comment: In both of these sections, the statement is made that some COCs exceeded USEPA Subject text was removed.
OSG guidelines, but the ecological risks were deemed acceptable by USEPA-New England. This appears that
(no date) 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.
CHPPM for 18 vil Comment: According to this section, the Groundwater Monitoring Plan will be further developed but is The details of the ghround water monitoring plan
OSG stated that Well D-1 will be sampled annually. Well D-1 is currently a potable water source to transient (including number and location of monitoring points)
(no date) personnel while training for two week periods. will be developed jointly by the Army, USEPA-New
Recommendation: As part of the Groundwater Monitoring Plan, in accordance with the suggestion of England, U.S. Fish and Wildlife Association, and
the Agency for Toxic Substances and Disease Registry, a sentinel well should be installed between MADEP.
SPM-93-08X and Well D-1 to detect contaminant migration. This will allow for actions such as
prohibiting the use of D-1 as needed if significant concentrations of contaminants should be migrating in
that direction.
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RECORD OF DECISION

South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 12
1. = Originating Organization of Document ¢ U.S. Army Environmental Center Lo T s D e 2 Sk
2. - . Document Title:.Draft Final Record of Decision for the South Post lmpad Area and Area of Contamlmlllon 41 Groundwater, and Areas of Conlamlnatlon 25, 26, lnd 21
-3, - Dlte Commenu Required: Respome document ; R :
4, Reviewed 8 b Qe | 8. Comment
by' s Page m s““o- .....
CHPPM for GelL Throughout the text, the term “Contaminants of Potential Concern” is used. However, Tables 18-20 in COPC stands for “Contaminants of Potential Concem™,
0SG Appendix E are entitled “‘Chemicals of Potential Concem”. Since the use of “chemicals” is much less therefore the titles Tables 18-20 in Appendix E will be
(no date) negative, suggest replacing *‘contaminants” with “chemicals” in the ROD. corrected.
CHPPM for Gen. Overall, concur that the “No Action” altemnative is sufficiently protective of human health under current No response required.
0SG and reasonable anticipated future use scenarios.
(no date)
GENERAL - T - T e T e s 2
Ms. Early Iam requemng that the Army msull test wells at regullr mterv:ls uummndmg the Fon s penmeter at The deulls of the ghround water momtonng plan
Feb. 29, 1996 variable depths, and test for all possible pollutants including explosives. (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
DRAFT PROPOSED PLAN Unauthorized Dumping Area, AOC 41 - February 1996 . - ] e “
MADEP 1 2 Please clarify the scope of the monitoring plan presented in lhxs paugnph. The mted momtonng of The demls of the ghround water momtonng plm
Mar. 27, 1996 only well D-1 conflicts with the long term monitoring plan information provided in the description of the (including number and location of monitoring points)
proposed groundwater monitoring presented on page 20. will be developed jointly by the Army, USEPA-New
England, U.S. Fish and Wildlife Association, and
MADEP.
MADEP L) 1 Please note that the implementation of the Landfill Consolidation Plan will alleviate the problems Not applicable. Subject text was omitted or rewritten.
Mar. 27, 1996 associated with contaminated soil on the site.
Please note in this h that the source of the chlorinated solvents in the groundwater is unknown.
MADEP 8 3 The results of the Field Investigation should include a discussion of surface water sediment Not applicable. Subject text was omitted or rewritten.
Mar. 27, 1996 contamination. A review of data contained in the Final Site 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.
MADEP 12 4 The MADEP recommends that the Army review groundwater flow data for the area and provide The details of the ghround water monitoring plan
Mar. 27, 1996 additional groundwater information as necessary. As we noted in our comments on the final remedial (including number and location of monitoring points)
investigation, the MADEP agrees that regional groundwater flow is in an easterly direction and will be developed jointly by the Army, USEPA-New
discharges to the Nashua River. However, an inspection of groundwater data levels of site groundwater England, U.S. Fish and Wildlife Association, and
monitoring wells indicates at least some local groundwater flow towards New Cranberry Pond. A MADEP.
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 topo ndwater,
MADEP 20 S The MADEP concurs with the inclusion 41M-94-09A, 41M-94-09B, and 41M-94-11X in the long term The details of the ghround water monitoring plan
Mar. 27, 1996 monitoring plan. However, we recommend the provision of further rationale for the inclusion of 41M- (including number and location of monitoring points)
94-12X in the plan. Additionally, we recommend inclusion of a monitoring well on the southern portion will be developed jointly by the Army, USEPA-New
of the site for incorporation into the plan. Either 41M-94-04X or 41M-94-14X would be appropriate for England, U.S. Fish and Wildlife Association, and
the detection of any potential contaminant transport. MADEP.
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 13
1 -_Originating Organization of Document : U.S. Army Environmental Center i : FE R e TRt e
2. -+ Document Title: Draft Final Record of Decision for the South Post Impact Ares and Am of Conumlmtlon 41 Gmundwmr, md Auu of Contam!nadon 25, 26, and 2
3. . Date Comments Required: Response document . ) .
4Revlewed 8 6o | 8. Comment -
by: P:ge .Line: | Section
AEC 1 Par. 1 Spell out AOC. “AOC is in the “Acmnyms section of the ROD
(unspecified)
AEC 1 Par. 2 Change “the groundwater will be monitor at the” to “the groundwater will be monitored at the” Not applicable. Subject text was omitted or rewritten.
(unspecified) ,
AEC 1 Par. 2 Change “adversely effect” to “adversely affect” Not applicable. Subject text was omitted or rewritten.
(unspecified)
AEC 2 Par. | Why are we saying this twice. Not applicable. Subject text was omitted or rewritten,
{unspecified)
AEC 3 Par. 1 Add address info and/or phone numbers. Not applicable. Subject text was omitted or rewritten.
(unspecified)
AEC 4 Par. 1 Speil out MADEP. MADERP is defined in the ROD.
(unspecified)
AEC 8 Par. 2 Define “fluvial” or use simpler term. Not applicable. Subject text was omitted or rewritten.
(unspecified)
AEC 8 Par. 7 Add “micrograms per liter, or” prior to pg/L. Not applicable. Subject text was omitted or rewritten.
(unspecified)
AEC ' 8 Par. 7 Is there some more descriptive way that these numbers can be presented so that the public understands? Not applicable. Subject text was omitted or rewritten.
(unspecified)
AEC 10 Tab. 1 Spell out c-1,2-DCE Not applicable. Subject text was omitted or rewritten.
(unspecified)
AEC 10 Par. 6 Spell out “VOCs” and reference in glossary. “VOCs"” is in the “Acronyms” section of the ROD
(unspecified)
AEC 12 Par. 6 What is the allowable level of TCE? Might want to include. Not applicable. Subject text was omitted or rewritten.
(unspecified)
AEC 13 Par. | Define “based on the blank data assessment” Not applicable. Subject text was omitted or rewritten.
(unspecified)
AEC 18 Par. 4 Need to put risks in terms the public can understand - for example if risks are 1x10-6, say “The risk is Not applicable. Subject text was omitted or rewritten.
(unspecified) that one person in one million of developing cancer.” See Section B, P.14 of ROD for AOCs 25, 26,
and 27.
DRAFT FINAL ROD SPIA and AOC 41 Groundwater and AOCs 25, 26, and 27 - April 29; 1996 R T i Dol
MADEP DS-2 3 Please change “three AOCs™ to “four AOCs” The indicated change is not appropriate. However, the
May 10, 1996 text has been changed to read “SPIA groundwater,
AOC 41 groundwater, and the three AOCs”
MADEP DS-2 4 Please note that the Groundwater Monitoring Plan and Ecological Monitoring Plan are to be The desired change has been made.
May 10, 1996 Implemented within 6 months of ROD signing.
MADEP ES-2 3 Please note that the Ecological Management Plan will be completed and implemented within 6 months. No change was made since this is stated in the 9nth
May 10, 1996 paragraph on that page.
MADEP 5 1 The public meeting transcript is not included in the Responsiveness Summary as stated in the text. They will be included in the Final ROD.
May 10, 1996 Please include them in the final draft.
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RECORD OF DECISION

South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 14
1. :#i - Originating Organization of Document U.S. Army Environmental Center ' T o Sl R s
-2, .. i Document Title: - Draft Final Record of Decision for the South Post Impact Area and Aru ol' Contamlmﬂon 4l Groundwnter, lnd Arus of Con(amlmtlon 25, 26, anll
3. .. - Date Commenn Requlred Response document -
4. Reviewed . Koo b Gee I i 8. Comment -
by: T v _P.l¢ T Seetlom |
MADEP 6 2 Please discuss South Post Impact Area (SPIA) groundwater discharge in this paragraph. Although it is A pangraph from the Rl which discusses thls issue w:ll
May 10, 1996 noted that groundwater from the ranges does not leave the SPIA, some discussion regarding flows of be incorporated into the ROD in its entirety.
groundwater from the SPIA itself would be appropriate.
MADEP 17 5 Although information regarding AOC 41 is noted in the Documentation of No Significant Changes, & All information regarding AOC 41 is included in the
May 10, 1996 description of the remedial altenative for the site should be included in Section VII in order to enhance Documentation of Significant Changes in accordance
the continuity of the report. with EPA-New England guidance
MADEP 18 1 Please note that wells will be used to monitor the southem portion of the SPIA as well as the other sides Mention of specific groundwater monitoring wells are
May 10, 1996 mentioned in the paragraph. The MADEP considers the inclusion of wells located on the southern not made in the ROD. The details of the ghround water
portion of the SPIA to be an integral part of any long term monitoring plan in that there are off-post monitoring plan (including number and location of
areas in this direction that are impacted by SPIA groundwater flow prior to flow reaching the Nashua monitoring points) will be developed jointly by the
River. Army, USEPA-New England, U.S. Fish and Wildlife
Association, and MADEP.
MADEP 18 3 Please note that further assessment of remedial action will be required if implementation of the longterm |  An evaluation of all monitoring data will be conducted
May 10, 1996 monitoring plan indicates an increase or transport of contaminants. every 5 years in accordance with EPA guidance.
MADEP 18 s Please note that the Ecological Management Plan will be developed and implemented within six months No change was made since this is stated in the 7nth
May 10, 1996 of ROD signature. complete paragraph on that page.
MADEP 18 s Please add an additional paragraph stating that the South Post Groundwater model will be refined to The South Post groundwater model will not include
May 10, 1996 include MCI Shirley and to provide better resolution of the southem portion of the South Post. MCI Shirley. The Army will share the data with MCI
Shirley if they should chose to run their own model.
MADEP 18 7 Please change “three AOCs” to “four AOCs” The indicated change is not appropriate. Only AOC
May 10, 1996 41 groundwater is addressed in this ROD. The 5fth
paragraph on the previous page was altered to reflect
this comment.
MADEP 18 9 The MADEP recommends a review of data generated by the long term monitoring plan on an annual Monitoring will be conducted annually and the data
May 10, 1996 basis. A five year review is insufficient to be protective of human health and the environment. will be evaluated every S years in accordance with EPA
guidance.
MADEP 20 s The off-site laboratory results should be presented for AOC 41 in this paragraph as was done for the This will be included in the ROD.
May 10, 1996 other AOCs rather than referring the reader to the RI report.
MADEP 21 3 Please present the results of the baseline risk assessment in this section as opposed to referring the reader This will be included in the ROD
May 10, 1996 to other documentation.
MADEP 21 4 The MADEP’s review of groundwater data indicates that New Cranberry Pond surface water is not The Army disagrees with this statement. New
May 10, 1996 recharging AOC 41 groundwater, therefore the Army’s statement that groundwater from AOC 41 Cranberry Pond is man made. Because of these
cannot impact New Cranberry Pond ecological receptors may be flawed. MADEP recommends that this artificial surface water elevations, New Cranberry
issue be resolved before this statement is included in the ROD. Pond recharges to the AOC 41 groundwater.
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 15
1. . Originating Organization of Document : U.S. Army Environmental Center : SR T
Document Title:: Draft Final Record of Decision for the South Post Impact Area and Area of Contamlnallon 41 Groundwaur, lnd Amels of Contamimtlon 25, 26, aml 21
3. Date Commenu Requlred Response document R
- 4, Reviewed ... Ky A I.Comment
by: .. Section. | :
MADEP D-5 The MADEP disageu with the Army’s statement that a number of MADEP comments regarding the The MADEP comments received by the Army that
May 10, 1996 : Proposed Plan were received subsequent to the Proposed Plan’s finalization. The MADEP forwarded its were not addressed pertained to the content and
comments on the Proposed Plan within 30 days of our January 31, receipt of the plan. The MADEP wording of the Proposed Plan or Fact Sheet. When
recommends that the Army respond to our comments. these were published in January 1996 they were final.
All comments received following their publication were
incorporated, as appropriate, into the ROD.
USEPA-New DS The first sentence should read “...SPIA groundwater, AOC 41 groundwater, and the three AOCs...” The desired change was made.
England
May 14, 1996
USEPA-New ES-1 2 Please mention that the landfill portion of AOC 41 will be handles separately (under State solid waste The following text was added to the end of this
England program?). paragraph “The landfill portion of AOC 41 will be
May 14, 1996 addressed under a scparate action.”
USEPA-New ES-2 1 In the fourth sentence, please delete “by EPA New England™. The indicated text was deleted.
England
May 14, 1996
USEPA-New ES-2 Ist At the end of the third sentence, delete the word “annually”, we have not decided on the sampling The indicated text was deleted.
England bullet frequency as of yet.
May 14, 1996
USEPA-New ES-2 3rd Delete the word “annually”, we have not decided on the sampling frequency as of yet. The indicated text was deleted.
England bullet
May 14, 1996
USEPA-New 5 1 Please add the public meeting summary and responsiveness summary to appendix D. They will be included in the Final ROD.
England
Magyl' 14, 1996
USEPA-New 17 In the first sentence please add “...SPIA groundwater, AOC 41 groundwater, and the three AOCs...” The desired changes was made.
England
Mag)ll 14, 1996
USEPA-New 18 1st and Please delete the word “annually™, we have not decided on the sampling frequency as of yet The indicated text was deleted
England 3rd
May 14, 1996 bullets
USEPA-New 19 1 Please mention that the landfill portion of AOC 41 will be handles separately (under State solid waste The following text was added to the end of this
England program?). paragraph “The landfill portion of AOC 41 will be
May 14, 1996 addressed under a separate action.”
USEPA-New 20 Please briefly discuss the sampling results in the same level of detail you do for other AOCs. This will be included in the Final ROD.
England
May 14, 1996
USEPA-New 21- Please briefly discuss the sampling results in the same level of detail you do for other AOCs. This will be included in the Final ROD.
England 22 )
May 14, 1996
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RECORD OF DECISION

South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 16
1.~ - Originating Organization of Document : U.S. Army Environmental Center
- Document Title: - Draft Final Record of Decision for the

3. - ... . Date Comments Required: Response document :

4. Reviewed 8o 306 s | 8 Comment.

USEPA-New A On Page 1, this map should be larger and clearer in detail. It is difficult to read as presented. There This will be included in the Final ROD.

England should also be a maps of AOC 41 similar to the ones you have for the other AOCs (sampling and

May 14, 1996 monitoring locations, results, etc.) On Page 1, this map should be larger and clearer in detail. It’s

difficult to read as presented.

USEPA-New D Please add the public meeting transcript and responsiveness summary to Appendix D. This will be included in the Final ROD.

England

May 14, 1996

USEPA-New E There are a number of AOC 41 tables missing in the Appendix. Please insert the appropriate AOC 41 This will be included in the Final ROD.

England results tables (groundwater, soils, COPCs, risk, etc.).

May 14, 1996

Conservation Gen. We request that the monitoring stations be placed such that migration can be detected in any direction The details of the ghround water monitoring plan

Comission, and will be detected well before it could travel off post, regardless of new well development in (including number and location of monitoring points)

Lancaster, MA Lancaster. will be developed jointly by the Army, USEPA-New

May 29, 1996 England, U.S. Fish and Wildlife Association, and
MADEP.

Conservation Gen. We would like to know at what point a clean-up would be initiated. If contamination is detected off site, remedial action

Comission, will be initiated by the Army with consultation with

Lancaster, MA EPA-New England and MADEP.

May 29, 1996

Conservation Gen. We also request that a report of findings be provided on an annual basis and that it be submitted to the The Army agrees. The Conservation Commission as

Comission, Conservation Commission as well as the Board of Health, Planning Board, Board of Selectmen, as well well as the Board of Health, Planning Board, Board of

Lancaster, MA as the Town Library. This report should contain a summary and/or benchmarks for comparing data so Seclectmen, and Town Library will be added to the

May 29, 1996 they can be understood by people outside the hazardous waste profession. 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 plan.

Conservation Gen. We suggest that provisions for meetings and public information activities be reserved in the event that The Army conducts Restoration Advisory Board

Comission, migration or increased contamination is detected. Public involvement notices and legal notices should mectings monthly. These are open to the public and

Lancaster, MA be placed in newspapers that serve the Town of Lancaster instead of surrounding towns which has serve as a forum for the public to comment on Army

May 29, 1996 apparently been the case. restoration activities and obtain information. The Ft.
Devens BEC can provide the interested parties with the
schedule and location of these meetings.

Conservation Gen. We beleive that the addition of site #41 afier the public meeting was somewhat confusing and the Section IX of the ROD states that “The landfill portion

Comission, information about this site is not clearly presented in the report. During the public meeting a question of AOC 41 will be addressed under a separate action.”

Lancaster, MA was raised concering what would be done at the landfills on the South Post. It was stated that a plan was | The Army intends to address this under the

May 29, 1996 being developed that would include consideration of excavation and other altemetives. We understand Massachusetts solid waste regulations.

that #41 is a landfill and yet the report makes no mention of landfill cleanup.
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page D - 17
B K ﬁ Orlglmting Organization of Document : U.S. Army Environmental Center
2, © Document Title:
Date Commelm Requlrcd Response document
. ¥ % v:-:‘ it &Comment
Conservation “Gen We respectﬁllly request that the Town be kept informed of proposed actions for the cleanup of dumps The Ammy agrees the Conservation Commission as
Comission, and landfills, as well as groundwater monitoring. well as the Board of Health, Planning Board, Board of
Lancaster, MA Selectmen, and Town Library will be added to the
May 29, 1996 distribution list if not already listed.
FINAL ROD SPIA and AOC 41 Groundwater and AOCs 25; 26, and 27 < May 30, 1996 . R A S =0 SRR
USEPA-New Decl. Last Suggested change: “Should the Anny close of tnnsfer or clunge the use of tlm property an EBS will be Suggested change was made.
England Pg 2 Para. conducted, and the “no action” decision in this ROD will be re-examined in light of the changed use and
June 11, 1996 risk factors resulting from this closure/transfer.
USEPA-New ES-2 Suggested change: Risk assessment refers only to EOD, Zulu, and Hotel Ranges. Please discuss the Additional text was added.
England AOC 41 risk assessment briefly.
June 11, 1996
USEPA-New ES-3 Suggestd change: If on-site hazardous substances, pollutants or contaminants that may present an Suggested change was made.
England imminent and substantial endangennem to the public health and welfare..”, This statement should also
June 11, 1996 appear in the body of the ROD, in DumptlonoftheNoacumAlmmuves Section.
USEPA-New ES-3 Suggested change: If the Army closes or transfers or changes the use of the property, an EBS will be Suggested change was made.
England conducted, and the “no action” decision of this ROD will be re-examined
June 11, 1996
USEPA-New 1 2 Please add that the landfill portion of AOC 41 will be handied under s separate action as you have done Suggested text was added.
England in the Executive Summary.
June 11, 1996
USEPA-New 4 Commu Correction: A typo - public meetings Correction was made.
England nity
June 11, 1996 Particip
ation
USEPA-New 5 Sect1V, Change: “additional assessments may be required” to additional assessments will be required™ Suggested text was added.
England last full
June 11, 1996 line
USEPA-New 17 Sect. Please add “...and AOC 41 groundwater” Suggested text was added.
England VIII,
June 11, 1996 1st sent.
USEPA-New 18 Last Please add: “...an assessment is made as to whether the implemented no action alternative remains Suggested text was added.
England ara, protective”
June 11, 1996 2nd line
USEPA-New 18 Last Please change to: “If on-site hazardous substances, pollutants or contaminants that may present an Suggested change was made.
England para,, immenent and substantial endangerment to public health and welfare..”.
June 11, 1996 4th line
USEPA-New 18 Last Please change to:“If the Army closes or transfers or changes the use of the property, an EBS will be Suggested change was made.
England para,, conducted, and the “no action” decision of this ROD will be re-examined.” '
June 11, 1996 7th line
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RECORD OF DECISION

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

Page D - 18

1. o Originating Organization of Document : U.S. Army Environmental Center R R A BEEs L : G
2 Document Title: Draft Final Recoird of Decision for the South Post Impact Area and Area of Contamlnallon 41 Groundmter' lml Areas of Cont-mln-don 25, 26, nml 27
3. . ' Date Comments Reqnlnd° Response document : L i ]
4, Rcvlcwed Iy Tin 8. Comment
bys ‘ Secdou L .
USEPA-New 24 Please ndd: *_..an assessment is made whether the no action alternative remams protective of human...” Suggested text vﬁs added.
England
June 11, 1996
USEPA-New 28 1st It is not appropriate to speak of a “no action” decision as “‘using permanent solutions to the maximum Text was deleted and added as suggested.
England para,, extent practicable.” Please delete this sentence, and state that “no action is necessary to ensure
June 11, 1996 last protection of human heaith and the environment.”
sent.
USEPA-New App. Please add maps of AOC 41 similar to the ones you have for the other AOCs (sampling & monitoring Maps were added. They are as similar as possible.
England A location, results, etc.) On page A-11 - please improve the quality of this map, it is difficult to interpret. However, two separate firms prepared the RI's for
June 11, 1996 AOC 25, 26, and 27 and AOC 41each in their own
format, therefore the maps will not be identical in their
information content and presentation.
MADEP ES-2 4 The MADEP recommends that the description of the remedy include the following: A preclusion of The Army will preclude the development of drinking
June 14, 1996 further development of drinking water supplies in the monitored areas. water sources in the monitored area.
MADEP ES Add AOC 41 to the list of sites where groundwater monitoring will be conducted. The first paragraph of The Army will add AOC 41 to this list.
June 14, 1996 the remedial description notes that monitoring will be conducted at EOD, Zulu and Hotel Ranges. AOC
' 41 should be included in that Section IX, Documentation of Significant Changes, includes no provisions
for groundwater monitoring at AOC 41.
MADEP ES The MADEP requests that the remedial description note that the sites will be subjected annual reviews The desired text was added.
June 14, 1996 and that any indications of contaminant transport, emanating from the AOCs, within the SPIA or off the
SPIA will precipitate further assessment actions.
MADEP ES Any change of use will require further assessment action. Although this is mentioned in Section IV of The desired text was added.
June 14, 1996 the document, it should be listed as a component of the remedy.
MADEP 1 4 Please refine the description of the area to be covered by the ROD. The description currently presented The text was modified.
June 14, 1996 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 areal scope of the ROD.
MADEP ] 1 Please delete references to any Feasibility Study (FS) having been conducted for the ROD sites. The The indicated text was deleted.
June 14, 1996 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.
MADEP ] 3 Please explain how continued use of the SPIA makes the risks to on-site ecosystems acceptable. The text was modified.
June 14, 1996 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.
MADEP 16 Please note Comment 4 regarding the Ecological Risk Assessment Section. The text was modified.
June 14, 1996
MADEP 16 s Please correct the paragraph heading that notes Hotel Range as AOC 25. The EOD Range is the correct The change was made.
June 14, 1996 designation for AOC 25. .
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" Originating Organlzation of Document ¢ U.S. Army Environmental Center. -

. Document Title:- Draft Final Recoid of Decision for the South Post lmpact Are- -nd Am of Contamlmtlon 41 Gmundwntcr, and Arus of C'ontamlnation 25, 26, aml 27

Date Commems Required: Responu document

MADEP 17

7

8.C

June 14, 1996

Plense correct the pmg:ph descnbmg conduct of toxncology tests on AOC 27 surfaoe w:ter A review
of the RI indicates that the toxicology tests were conducted on AOC 26.

The toxicity testing did take place at AOC 26. This
paragrapgh referes to the results of that testing for

comparison purposes.
MADEP 17 L) Please describe the Army's plan for future explosive ordnance disposal. No UXO disposal activities are occuring at this time.
June 14, 1996
MADEP 18 1 See Comment #1. The text was modified.
June 14, 1996
MADEP 25 1 Please describe how the remedial alternative would "use permanent solutions to the maximum extent The text was modified.
June 14, 1996 possible”. The MADEP is of the opinion that the lack of source identification and control inherent in the
no-action altemnative is a temporary solution.
MADEP 25 |} See Comment #3. The text was modified.
June 14, 1996
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PROCEEDTINGS

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 topight.

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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would ask everybody who’s in attendance to sign the
attendance sheet, because this is a matter of public
record, so we want to know who is at the meeting
this evening. If you choose to speak, please
announce your name and what town or organization you
are from.

So I’'1l1l start by asking if there are any
questions right now before we start the
presentation.

I would also like to thank you all for
coming out tonight. I know the weather is quite
horrible out there, we’ve had a number of public
meetings, and I must say that this is one of the
more attended ones that we’ve had. So I do thank
you all for coming out this evening.

MR. CHRISTOPH: Actually, we came to check
the water contamination; that’s why we’re all here.
Never mind.

CHAIRMAN CHAMBERS: Mr. Hussein Aldis from
Ecology and Environment.

MR. ALDIS: First Qf all, I would like to
explain that all of this material which I am
presenting is taken directly from the remedial

investigation reports that are available in the
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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 thé 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 BRAC 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
qgquestion. 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.

DORIS O. WONG ASSOCIATES
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MRS. vom EIGEN: Florence vom Eigen of
Lancaster.

CHAIRMAN CHAMBERS: Well, we do maintain
repositories of information at public libraries, and
Lancaster is one of them. If this particular
information is not there, I’'m not aware of that.

MRS. vom EIGEN: Well, I was told by
someone that it was not in the Lancaster Library,
and I'1ll have to check that out.

MR. LIDSTONE: Is there some way that
people should refer to this body of documentation
when they talk to the library? Maybe the librarian
didn’t understand what they’re looking. I'm Bob
Lidstone, Lancaster Conversation Commission.

CHAIRMAN CHAMBERS: Some of you know, but
because this is a public hearing, it’s part of the
process that you must announce your name.

Again, we make regular distributions to the
four towns: Ayer, Harvard, Shirley and Lancaster,
as well as the Davis Library here on Post. And
there’s an administrative record maintained in the
Town Hall in Ayer. So what they should do is ask
for -- we refer to it as the "information

repository." And we make a periodic notification in

T

DORIS O. WONG ASSOCIATES



Vg

A~

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

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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along the Nashua River, as you probably are aware,
and across to the North Nashua to the west. But
this area outlined with the red dashed line is
what’s known as the South Post Impact Area, and it’'s
the impact area for weapons firing in the South
Post. They have fired antitank weapons; they have
fired shells from the Main Post across Route 2 into
this area; they have fired bazookas and mortars and
small arms of all kinds. This has been the area
which has received the impacts of those weapons.

The four ranges that we specifically
investigated were, from the south to the north, the
Explosives Ordnance Disposal, the EOD range, AOC 25
as it’'s known, which is the area of contamination or
area of concern.. Then the Zulu Ranges on the west
side of the impact area; one of them is a grenade
range, and one is a demolitions practice area. The
Hotel Range is now a small arms firing range, but it
was formerly used for the disposal of explosives and
munitions. And Cranberry Pond, right next to Hotel
Range, it was discovered during the course of the RI
had been used to dispose of explosives by detonating
them on the surface of the pond when it was frozen

in winter. So that area was expanded to include
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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 dnly 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
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South Post Impact Area leaves the South Post without
first discharging to surface water. The only
possible impact area are a few acres along the very
southeast side, and this is not the impact area of
the ranges here but the firing point of the ranges
down here.

Now, what I’'d like to do is run briefly
through this slide show, and I really will make it
brief.

(Whereupon, there was a slide presentation)

MR. ALDIS: I think most people who are
members of the public around here have not probably
been on South Post. It is open for fishing and for
hunting under certain conditions with certain
permissions and certain times, but most people
probably aren’t aware of what the South Post Impact
Area looks like. Let me see if I can show you
something.

This is what most people see, the public, I
mean. That’s the entrance, and if you’re going in
there to hunt or fish with specific permission at
specific times, you’re not going to see anything
much else of the South Post Impact Area except.by

looking through the fencing that otherwise surrounds

I~
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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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mortar and antitank fire.

This is another area which is kept in a
mowed and controlled state; it’s used as a sniper
range.

Other areas are wetlands. As you saw,
there are streams on either side and in the middle
of the South Post Impact Area.

And some parts of it are quite forested.

This is a beaver pond on Slate Rock Brook.

One of the things that’s rather obvious tb
people who visit the South Post is it’s really a
nice, natural area, and it’s become almost a
wildlife refuge. The scope of our investigation is
outlined in these slides where we have the writing,
but I don’t want to go into it iﬁ great detail. You
can read up on .that yourself.

What we found as a result of the studies
that we had done on the groundwater was that the
major control for groundwater flow is not the
surface topography, which consists of glacial sands
and gravels, but the underlying bedrock. You may
not be able to see this very well, but the bedrock
contours show a ridge of phyllite or slate that runs

underneath here, underneath the area colored green,

i
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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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without going off the Post?

MR. ALDIS: The Nashua River is a gaining
stfeam, which means groundwater is discharging to
the river, not the river to the groundwater, at any
point along its course. Fortunately, the only place
that can possibly happen is where there is a pump
well, and the only instance I know of that is the
McPherson well in North Post, which is nearithe
river. If the McPherson well is pumped at high
volume for a long period of time, it did induce some
flow from the Nashua River into the well.

MR. LIDSTONE: But the only way for this
water to get into the aquifer of the Main Post would
be through the river?

MR. ALDIS: Through the river, that is
correct.

MR. LIDSTONE: Good.

MR. ALDIS: Going backwards again. The
nature and extent of contamination that we found on
investigation was in the wells that were placed
around the SPIA and within the SPIA; that is, not
specifically at an individual range. It was very
low levels of explosives, low levels of pesticides,

like DDT 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'1l1l cover that later.

DR. CRAMER: ".I\)r. Cramer, David Cramer. I
have a question. Contaminated with explosives?

MR. ALDIS: Yes.

DR. CRAMER: Excuse my ignorance. What's

an "explosive"?
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MR. ALDIS: They’'re usually oxygen and
nitrogen organic compounds. They contain their own
oxygen, and, consequently, when they react
violently, the explosive basically decomposes very
rapidly burning the oxygen within the molecule of
the explosive. 1It’s the rapidity of reaction which
distinguishes them from other compounds.

DR. CRAMER: So what’s left over?

MR. ALDIS: Nitrous oxide, carbon dioxide,
oxygen; just simple molecules usually. What we ha?e
found is actual molecules of the explosive, HRX,
RDX, these are fairly complex molecules, with
nitrate groups attached, which provide the oxygen
result which causes them to be reactive. They’re
relatively unstable; that’s their distinguishing
mark. They could be set off by other explosives or
by simple heat or friction or impact.

DR. CRAMER: Okay. Now, when you say that
one well is contaminated -- two wells are
contaminated with the explosives, so these are
unspent chemical.compounds ;hat are in there? Let’s
say, for example, stuff that’s leached out of shells
or éompounds that have not exploded, not reacted; is

that what I hear you saying?
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MR. ALDIS: That’s the assumption, that
these were explosives that were in part of the
munitions, and they just didn’'t react at the time
that they were fired. Either they never exploded at
all, or they were not completely destroyed in the
explosion. We are talking about micrograms per
liter; that’s parts per billion, low-level parts per
billion. Nothing more than 6 parts per billion of
any explosive was found in any groundwater well.

DR. CRAMER: Okay. So you could drink that
water, and you wouldn’t get sick?

MR. ALDIS: Oh, yes. The fact is that not
a great deal is known about the long-term medical or
health impacts of drinking water contaminated with
explosives, because there'’s very little data on it.
But as far as risks are concerned, they’re extremely
low, even if they were being drawn.

DR. CRAMER: The next question for my own
education. You have wells in that area, and certain
wells are contaminated with low volumes -- low
concentrations of the pollu;ants, or whatever you
want to call it. Now, how come the other wells in
the same area are not contaminated? My concept 1is

that there’s like an underground aquifer and the
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wells all tap into the same aquifer. This is where
my education leaves me. And if one‘well is
contaminated, aren’t they drawing from the same
underground lake or river or aquifer?

MR. ALDIS: What I would say about
groundwater is that it’s all generated by rainfall
and snow melt, that it sinks into the ground. It
initiates from the point where the rainfall and -the
snow melts start. And it depends entirely on
whether the soils, which have rain and snow melt,
passing through have been contaminated.

Now, the impact area has been subject to a
large number of explosions, but very erratically
distributed. And clearly, it’s a matter of chance
or happenstance if one well happens to be directly
downgradient from an explosion that left some
unexploded material there.

DR. CRAMER: So those areas, thoée
underground pockets of water don’t necessarily

communicate with each other?

MR. ALDIS: They'’'re all interconnected; but

groundwater flow is so slow that it’s not turbulent,
so it doesn’'t mix. And if you followed the path of

a single dfop of rain that fell on the surface, it

e
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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 surfacé 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. 1It’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 toime - -

MR. CHRISTOPH: The flow.

DR. CRAMER: The flow, I’'d 1like 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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DR. CRAMER: Thank you.

MR. ALDIS: This is repeating what I just
said about the three wells being slightly
contaminated with explosives, and yet there don’'t
appear to be any explosives leaving the South Post
in the groundwater, because at least two wells
between those that are contaminated and the rivers
are in fact themselves uncontaminated. |

There is one water supply well on South
Post that’s used by troops who exercise there, and
it was analyzed several times, and it does not
contain anything above drinking water standards.

There are no risks to human health from the
groundwater as a result of existing use, and because
the Army is going to retain the area and no new
wells will be installed, there cannot be any new
wells which will have risks. The existing water
supply well will continue to be evaluated and
analyzed on a regular basis to make sure that no
change occurs which will not be detected.

MRS. BIRTWELL: Anpe Birtwell, Lancaster.
How deep are the wells you’re using to test?

MR. ALDIS: The D-1 well is 65 feet; it'’s

quite shallow.
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e d 1 MRS. BIRTWELL: That’s a drinking water
2 well?
3 MR. ALDIS: Yes.
4 MRS. BIRTWELL: And that’s quite shallow.
5 MR. ALDIS: This was quite shallow. There
6 was no need for them to go deeper to get the volume

7 of flow that they needed.

8 MRS. BIRTWELL: To get water.

"] MR. ALDIS: Incidentally, it’s almost the

10 same depth as the well which is contaminated

11 directly offgradient of -- no, I take that back.

12 It’s almost the same depth as the contaminated well
Nt 13 on the South Post near it, so it’s clear that the

14 explosives can reach that depth.

15 MRS. BIRTWELL: You don’t know how far down

16 they go.

17 MR. ALDIS: They travel in the groundwater,
18 they’re dissolving in the groundwater, and it
19 depends on the flow patterns of the groundwater.

20 They’re not going to go to any great depth before

21 they resurface at the river, because they discharge
22 to the river.

23 MRS. vom EIGEN: I have a question about
24 how long has the contaminated well been in use over
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and above the uncontaminated ones, so that is there
a pattern of migration of the contamination?

MR. ALDIS: The drinking water well I am

not sure of the age of. I think it was 1939 or
something similar. Can anyone tell me that? It’s
been there a fairly long time. The monitoring well,

which was found to be contaminated, was I believe
installed in ‘93; and you can tell by looking at the
name of the well. It’s not marked, but I believe it
was ‘93, and certainly it’s about that time. So
this was installed considerably after the drinking
water well.

MR. CHRISTOPH: This is not what you would
really consider a contaminated well, except as it
showed up in the test.

CHAIRMAN CHAMBERS: Again, sir, this is a
public hearing.

MR. CHRISTOPH: Eugene Christoph,
Lancaster.

MR. ALDIS: What we call "contaminated" is
a well which has a detectable level of a foreign
substance which is clearly not naturally derived.
And, as I said, these wells have less than six.parts

per billion of detectable explosive in them. So

I
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it’s at an extremely low level.

One of the factors that we also looked at
on the South Post was, since the groundwater
discharges to surface water, is the surface water
and the sediment associated with it also impacted?
So we did look at the ecological impact, and some
potential risks were identified. The odd thing is
that they were not from things which you would
expect to be from the ranges, lead and zinc,
possibly lead, could come from the ranges. Lead,
zinc and DDT were identified as being potential
risks to some aquatic invertebrates; but these were
regarded as being very marginal. They might have
detectable effects, but they were definitely
marginal. In fact, the wildlife was found to be

flourishing generally in South Post.

MR. LIDSTONE: Are aquatic invertebrates
more sensitive to lead, zinc and DDT than humans; is
that why it’s an ecological and not human health
risk?

MR. ALDIS: No. The reason they’re
selected is because they are the most widespread and
common biological organisms that are used to assess

the health of an aquatic system.
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MR. LIDSTONE: So the lead, zinc and DDT
could be a hazard to human health if someone were to
drink the water, but nobody is planning on drinking
the water?

MR. ALDIS: ©No. This was an effect in the
sediments, and as far as humans were concerned,
there was no significant impact at all from exposure
to sediments.

MR. LIDSTONE: Because nobody plans to eat
the sediment.

MR. ALDIS: Well, not so much that, but
even trespassers who splash through the mud and in
marshy areas might get some on the skin and could
presumably absorb a tiny amount. This was
considered, and there was no health effect from
that.

MR. LIDSTONE: That'’s seéiment not in the
water itself.

MR. ALDIS: That'’s right.

In fact, one of the interesting things. was
to see some of the rarer animals you find on South
Post. This is a beaver lodge along Slate Rock_
Brook.

And this was a Blanding’s turtle which was
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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, juét 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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area. Quite a number of soil samples were taken,
bore holes were placed to sample the soils, and in
effect what we found was almost nothing.

The groundwater discharges through the
disposal area and turns to the east and discharges
to the unnamed stream and New Craﬁberry Pond. The
only well which showed any contamination at all at
the end of the RI was this one, which had minuscule
amounts -- again talking parts per billion here --
it had the nearly 7 parts per billion of RDX and
just 1 part per billion of HRX, which are two
explosives that were disposed of on the site.

MR. CHRISTOPH: The area that you just
described there, is that perhaps an old course of
the Nashua River?

MR. ALDIS: No. This is an area of a
glacial delta into a glacial lake, and the reason
there is this depression in the ground is probably
because a lot of ice was stranded there, surrounded
with sand and melted, and where the ice melted, it
left a depression.

This shows the effects of the explosive
disposal and the surface; it blew holes in it,

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 Eherefore 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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to the south. This spur was modified with a berm
and a couple of amphitheaters of sand here, and
there are a couple of positions here, concrete boxes
that you could throw grenades from safely. This 'is
the range control.

Here is Zulu I, which is the demolition
practice area. They have a bunker here where they
hide when they’re letting off explosives; but
basically, they construct things and then demolish
them to show people how to practice demolitions. |

What we found on investigating this, we
installed about seven wells, one here, two, three, a
pair here at different depths, and two here. All
the downgradient wells were contaminated with
explosives. So the groundwater flow is from the
south to the north. Here’s a SPIA well over here,
and it appears to indicate the flow is going north
to Slate Rock Brook. But these .wells that monitor
the groundwater on the range are all contaminated on
the north side, which shows that the groundwater 1is
contaminated on the range and is discharging to this
wetland on the north side. The soil effects are
less.

This is a wetland which receives the flow
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of contaminated groundwater. This is a wetland on
the south side which appears to be less affected.

This is a view of the grenade range with
the berm and the two grenade-throwing positions.

This is a shot of the mock bridge that was
erected for demolition as a practice exercise on
Zulu I. These are just to give you a feeling of the
nature of the country. It’s been largely open, and
of course there'’'s been disturbance where the
explosives and the construction modifications havé
taken place.

We did a seismic survey to determine the
depths of bedrock and where to put in monitoring
wells. We took a number of surface soil samples, we
did a number of test pits, and we took a lot of
surface water and sediment samples around the two
ranges.

One well showed manganese slightly
elevated, and this seems to be pretty certainly of
natural origin. We found high manganese in a number
of wells around Fort Devens which are clearly not
affected by any site activities.

The soils have shown some polynuclear

aromatic hydrocarbons, PAHs, soot, you might call
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it, probably as a result of their burning on-site.
They did dispose of some explosives by burning. One
soil sample showed Cyclonite (RDX), as well as DDT
and its derivatives, and some TPH, total petroleum
hydrocarbons, and toluene.

MR. BIRTWELL: Toluene?

MR. ALDIS: Yes, from fuels. Gasoline
contains benzene-toluene-xylene, BTX.

MR. BIRTWELL: That’s highly --

MR. ALDIS: Not highly; we deal with it
every day. We breathe it in every time we gas up
our cars.

MR. BIRTWELL: We had toluene and they shut
our plant down.

MR. ALDIS:' Because of the exposure of the
workers to toluene?

MR. BIRTWELL: Air. We moved it and then
put in a recovery system.

MR. ALDIS: However, it’s not particularly
toxic in comparison to many other compounds; it just
depends on the concentration.

We did find some explosives in the soil,
and this was particularly during the RI, but there

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 watef. 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 1lead,
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 aguatic 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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from the disturbance of the soil and the creation of
open sandy areas, because they like to bury their
eggs in sand, even though they live themselves in
wetlands. The wildlife risks as a whole were
minimal. There is no human health impact of any

discernible level, because the groundwater is not

"being used gnd will not be used as long as the Army

has the area. And the soils levels are well below
those that would affect people working on the ranges
or visiting the ranges or trespassers oOr sportsmen.
Hotel Range, as I said, was an impact area
for small arms. Right now they use it for machine
gun firing; but prior to its extensive modification
and creation for its present use, it was the site of
disposal of explosives by open burning and open
detonation.
The Cranberry Pond, which is right next to
it -- this is a map showing their relationship.
This is an embankment in ﬁhe hill with banks of
gravel, natural banks of gravel surrounding it.
This is used as a target area for Hotel Range. And
formerly at the foot of these gravels banks there
was an area where they disposed of explosives by

open burning or open detonation, but they also
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apparently took explosives out onto the ice in
winter in Cranberry Pond and detonated there. So
once this was discovered during the course of the
RI, the Army asked us to take sediments and surface
water samples within Cranberry Pond to investigate
those possible impacts also.

This is a view of the southwest corner of
Cranberry Pond. You can see it’s really a lovely
place.

North of the range there is a small stream
beginning in a wetland. This area is kept cleared
of vegetation, because it’s part of the area over
where the machine guns were fired; but you can see
the stream which starts in this wetlands, and this
is the point where the groundwater appears to
discharge.

The range of our investigation is much the
same as the others. We did a seismic survey to try
and determine depth of bedrock, to select locations
for installing monitoring wells. We did do a
geophysical survey looking for scrap metal that had
been dumped in Cranberry Pond, and we found quite a
bit, primarily steel drums. We did a large number

of borings and took a large number of soil samples
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over the former disposal and burning area. We
installed several monitoring wells. There were
already four from the site investigation.

MR. CHRISTOPH: The drums that you found in
Cranberry Pond, where are they now?

MR. ALDIS: They are mostly rotted out and
still lying right there.

MR. CHRISTOPH: 1In the pond?

MR. ALDIS: In the pond.

DR. CRAMER: What’s in the drums?

MR. ALDIS: Nothing.

DR. CRAMER: What was in them?

MR. ALDIS: What was in them, we have no
idea. I mean, there are several of them that I have
seen photographs of. I didn’t take part in this,
but several photographs are just rotted steel
drums. Mainly you just have the hoops and a few
bits of rusted metal between them. I have no idea
how they got there or what they contained, but they
certainly have not had, as you’ll see, an impact on
the pond that we can discern. We did collect the
surface water and sediment within the pond, and that
was the basis for our conclusions.

There were no impacts from metals on the
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groundwater, but all the wells within the Hotel
Range itself, all of them heve some level of
explosives in them.

Because of the location of the disposal
area right at the foot of the steep slope we could
not put any wells upgradient of them within the
range, but we did have a well here which was part of
the South Post Impact Area well monitoring system,
and this is completely uncontaminated. So all of
these wells in this area are either within or
downgradient of the disposal area, and they did show
low levels of explosives.

The same sort of thing, RDX and HMX, as we
saw elsewhere. The sediment samples from the bottom
of Cranberry Pond did show elevated metals, but they
also had a much higher level of organic carbon than
the sediments to which we compared them around the
South Post. There was no contamination in the
surface water, and I’'ll discuss the risk from the
sediments in the next slide.

The soils themselves had no trace beyond
the very lowest levels of any of the disposal
activities. So evidently significant accumulaeions

of either the fuels that we use for burning or the
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explosives from South Post were not found in the
soil.

MRS. vom EIGEN: Florence vom Eigen,
Lancaster. Could you please explain the difference
between "sediment" and "soil."

MR. ALDIS: Well, sediment is found
underwater, basically. And the thing that we found
around the South Post Impact Area is that most of
the sediments have high organic carbon, they have a
lot of plant material, rotting plant material in
them, leaves and aquatic plants, stems and twigs,
and so on. These have an impact on the way in which
metals or organics can accumulate in them, because
organic carbon tends to absorb materials, and the
difference is simply where they’re found.

MRS. vom EIGEN: Okay. Essentially --

MR. ALDIS: In the bottoms of ponds or
streams, they’re sediment; elsewhere they’re soils.

MRS. vom EIGEN: Thanks.

MR. ALDIS: The human. health risk was found
to be negligible as far as the soils were
concerned. The groundwater exposure doesn’t exist
and will not exist as long as the Army retains the

base.
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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 timé, 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 there
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

DORIS O. WONG ASSOCIATES




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

38

health at present usagde. They don’t appear to have
a significant impact on the wildlife. Some other
slight impacts were noted, but on the whole the
ecological situation in South Post is excellent, and
the wildlife are flourishing.

MR. LIDSTONE: The Cranberry Pond made me
think, because of a finding of drums in there, that
opens up the point that we don’t know what it was
that was in those drums. But were there tests done
of a wide range of potential contaminants, or were
tests only done for the things that we were
expecting, like explosives and heavy metals?

MR. ALDIS: A wide range of analyses were
done. And you see that we took -- these were taken
during the site investigation; the other samples
were taken during the RI. We did both surface water
and sediment samples. Considering the area of the
pond, which is only 12 acres, we took a fairly
intensive series of samples there. And this sample
showed high levels of metals, and that was basi;ally
it.

MR. LIDSTONE: But you tested for a wide
range of potential contaminants?

MR. ALDIS: We did, yes, we did.

—"
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MR. LIDSTONE: Good.

MR. ALDIS: The wells, as you see, the
groundwater enters the pond from the south and exits
from the north; it’s basically an outcrop of the-
water table, you might say. It’s another kettle
pond; that is to say, it’s the result of a block of
ice being stranded there and then melting. And this
is in effect an outcrop of the water table. This
flows out on the west side and discharges through
Hotel Range, so these wells are in fact measuring
the water quality coming out of Cranberry Pond.

They’re also measuring the water quality of
the groundwater which is affected by the soils in
the area of the disposal. And yes, they do show
contaminat;on. But most of it is discharging to
this wetland and stream north of here, and whatever
is not is going to end up in Slate Rock Pond. So
all of it is going to enter the surface water before
it exits South Post.

MR. LIDSTONE: And that stream flows into
Slate Rock Pond also.

MR. ALDIS: This also flows into Slate Rock
Brook and then to Slate Rock Pond. And as I said,

the biological surveys that we did seem to suggest
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that the ecology in South Post is flourishing. It’'s
really a wildlife refuge in many ways.

MR. CHRISTOPH: In the report that I have
read -- and I'm in the process of rereading a second
or third time to make sure I can get on top of it --
I keep hearing repeatedly that the Army is going to
stay here, the Reserves, for the foreseeable
future.

MR. ALDIS: Yes

MR. CHRISTOPH: I doubt that anybody in the
room, or perhaps in Northern Worcester County, would
have guessed five years ago that Fort Devens would
have been closing, since at that time the Congress
had voted to enlarge the Intelligence School by
bringing facilities here; and ali of a sudden, bang,
we’'re on the hit list and Main Post and North Post
are vacated.

Now, if in fact the Reserves left here in
the next five years, for whatever reason,
unforeseeable tonight, obviously, what shape would
South Post be in? For example, Lancaster’s
willingness to tap into the big aquifer on South
Post related to the Nashua River, so that we could

sell that 3 1/2 million gallons a day to Main Post

l\_ w»
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for industrial purposes or to Boston, as has been
discussed with the Fish & Wildlife Service. Could
you enlighten me at all.

MR. ALDIS: As far as the groundwater is
concerned, I think I’'d be the one to answer that.
The Army may want to respond to other issues.

MR. CHRISTOPH: That’s what I'm after, your
response.

MR. ALDIS: As far as the groundwater is
concerned, as I mentioned in the course of
describing this work, there is not a very good basis
for estimating the toxicity of explosives in
drinking water sources. Because of the EPA’'s
methodology in estimating risks, they always tend to
overestimate them, because they take conservative
values at every stage of the risk investigation.
These levels that have been found in the groundwater
may conceivably have some effect on someone drinking
them for a lifetime; but the issue is, are these
just the declining residual amounts that are there
as a result of past activities?

In this case of EOD Range, for example, it
was very clear during the course of our

investigation the explosives levels in the
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groundwater were declining.

MR. CHRISTOPH: That'’s good.

MR. ALDIS: Yes. In the case of Hotel
Range, there were only samples taken twice, and it’s
not clear that they are declining, but they are at,
such low levels it’s extremely unlikely they would
see any human health impact.

The other issue is, of course, the Army
maintains responsibility for this no matter what
happens to the land in the future, and I think
really the Army needs to sort of address the issue
of land use.

MR. CHRISTOPH: I'm more concerned with
water quality, because the Army is less predictable
than the water is, I think.

MR. ALDIS: ©None of the water in the South
Post is contaminated to a level that I would think
is significant. As I said, there may be excedences
of no detectable effect levels as derived from
certain approaches used by the EPA in estimating
risks; but these are very conservative approaches,
and they tend to overestimate risk.

MR. CHRISTOPH: I'm glad to hear it’'s a

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

DORIS O. WONG ASSOCIATES




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

44

may be five years, it may be ten, it may be fifty;
but I’'m concerned, will we be able to market that
water for drinking purposes, whenever it is
vacated?

MR. ALDIS: I would refer you to Mr.
Byrne.

MR. BYRNE: My name is from James Byrne
from the EPA Regional Office in Boston. Basically,
right now the reason we’re making this decision to
basically leave things be is because it’s under the
current foreseeable future use as we discussed.
When and if the property changes hands, what we
would require under law is that another assessment
take place on the status of the water at that point
in time, whether it be tomorrow or ten years from
now. And at that time we would look at those

contaminants, and in fact the record of

contaminants.

I'm kind of jumping the gun here, but part
of this record of decision we’'re signing here is to
sign a long-term monitoring plan to measure those
contaminants from the Army explosives ordnance
disposal. What we plan to do is look at that data

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 fiye 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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MR. BYRNE: Yes, I can.

MR. CHRISTOPH: With decreasing
availability of good water, especially in this area,
our understanding, at least verbally, is that it is
the Fish & Wildlife Service on a federal basis who
would probably be assuming the property. It is
obviously to our advantage and interest to ascertain
that enough will be done in the way of monitoring to
make sure that we do have in fact a marketable
source.

MR. BYRNE: What we would do is similar to
what we did now. We would look at the situation at
the point, what you people intend or something like
that, and run these risk numbers, exposure numbers
based on the contamination we see. And what would
come out of that is, in a sense, a yes, go ahead and
use it with no problem; or a maybe, let’s hold on,
this water might need some additional treatment
before you can use it; or worst case, no, forget
about it.

MR. CHRISTOPH: Well, if worst case ever
occurred, who do we sue?

MR. BYRNE: The Army would come back;

they'd be obligated to do something. The worst case
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is if the Federal Government goes broke.

MR. CHRISTOPH: You wouldn't sue.

DR. CRAMER: Two guestions. Actually,
three questions. Number one, if, let’s say, the’
water is to be sold todéy 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 ﬁhe results that we have from today
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to year one and year two on out. And the Army is
going to be here, and they have to have training
facilities. But we did some calculations of our own
on the water -- the risk from the contamination
levels at the worst case that the Army found in
their investigations and found that they did exceed
our 1-in-100,000 cancer risk factors.

So to answer your question, yes. But also
the good news is, you can treat this water, these
chemicals can be treated. So that if you did need
to use the water today, which is not likely and is
not going to happen, you could treat it to make it
safe.

MR. LIDSTONE: I think I'm missing
something here. There are no suggestions that
there’s a substantial aquifer that this water is
involved with, correct?

MS. WELSH: No, there are.

MR. LIDSTONE: We're talking about water on
top of slate here.

MS. WELSH: No.

MR. LIDSTONE: This wéter could contaminate
significant aquifers?

MR. ALDIS: May I answer that. For the

A
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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 agquifer through the
river -- or could’ ‘it get in there -- I guess my
gquestion 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
conﬁamination. One of the things that we have
worked on with the EPA, and we’re discussing with

the Army, 1s to tighten up the monitoring that’s
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going on, so that we have assurances that that
contamination is not moving off Post and is not
going to impact either private wells in the area, or
we have other wells besides Fort Devens, we have
MCI-Shirley that is a significant water supply for
this area. So that while there is contamination,
the monitoring is going to ensure that it’s not
going to affect people.

MR. LIDSTONE: That it could be getting
worse, that it could be spreading.

MS. WELSH: That’'s correct.

MR. LIDSTONE: Not to push everyone aside,
but are there, I guess, some procedures to be
changed, so that this contamination would be reduced
in the future compared to what's*happened so far, or
should we expect this aguifer to remain contaminated
for the foreseeable future and we’ll simply have to
watch it closely as it spreads?

MS. WELSH: That is what we hope long-term
monitoring will tell us. There is contamination
because of training, but there’s also, we think,
contamination because of concentrated disposal in
the areas that Hussein identified for you. And we

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 intq 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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disposal in the event of an emergency or something.
Typically, waste munitions are not disposed of.

MR. LIDSTONE: Oh, is that right? That'’s a
big change. I have to admit, I haven’t heard any
bangs lately.

CHAIRMAN CHAMBERS: Another thing to be
aware of is that there has been a change of activity
on the South Post. It continues to be a training
area and will continue to be a training area, but we
don’'t have the same type of military units training
there. So that a majority of the type of training
that involves munitions is small arms training now,
rifles and handgun-type training, not so much of
explosive munitions.

MR. LIDSTONE: Less total explosives to be
disposed of?

CHAIRMAN CHAMBERS: Yes. The other thing
is, you said spreading. There is no evidence of
this spreading. That’'s one of the reasons that
we’'re proposing the groundwater monitoring, to
ensure that there is no spreading. But if that had
been the case -- and that will probably be not what
we would be proposing -- there will probably be some

more proactive action being taken.
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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 aréa here, and where
the location of the well 1is, whoever does that type
of hydrogeological study that needs to be done to
locate a well probably wouid 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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how does that water -- let’s say, for example,
you’ve got organic pollutants, for lack of a. better
word. How does that get taken care of?

MS. WELSH: Lynne Welsh from the
Massachusetts DEP. The same things you did on your
individual home, activated carbon; there‘s alsc air

stripping, because these are volatile cocmpounds,

which can be done on a commercial basis. In fact,
several towns also already do that. Acton, for one,
has - -

DR. CRAMER: Really.

MS. WELSH: They have air strippers on
their water supply, because there has been past
contamination. I'm sorry, I can’t speak to the cost
of that, but they are available commercially.

The statement I was trying to make is that
these chemicals, while they are explosive and
exotic, have chemical reactions that can be dealt
with under present technology.

DR. CRAMER: Okay.

MR. ALDIS: May I point out that these
compounds also naturally biodegrade as a result of

bacterial action in the groundwater and in surface

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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is to look at the technology that’s available and
see how it may be applied to the situation that we
have.

So that if it involves monitoring, if it
involves air stripping, we will evaluate all thbse
alternatives. We would look to evaluating a variety
of things, cost being one of them, and not a primary
but a parameter to evaluate. We would evaluate risk
to human health, risk to ecology, community
acceptance. We would be going through the same
process that we’'re doing here this evening,
eventually to select a particular remedial action
that would allow us to clean the wéter, if it was
deemed necessary.

But it would have to be shown that there is
a certain level of risk, that there is a certain
benefit to having this water available, and then we
would choose a remedy. And then we would have to
present it to the public and say, "This is how we’ve
chosen to clean this up, this is how much we intend
to spend, this is what the results will be." And we
would come up with a record of decision then that
the Army would be bound by that record of decision

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 inveolve -- 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 assﬁrances 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. BAnd if the Army were to go

away tomorrow, we’d still be here. I mean, we are
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public servants for the Comménwealth of
Massachusetts, not the Federal Government or the
Army.

MR. CHRISTOPH: Gotcha. And you’re fairly
comfortable?

MS. WELSH: I'm fairly comfortable that
Governor Weld 1is not going to do anything
problematic.

MR. BIRTWELL: Again, first of all, let me
preface my remark by saying most of us over the
yvyears from the Spec Pond area have been comfortable
with Fort Devens and hated very much to see them
go. We test our pond every year. I have given
copies of that to the Commandant when he was here;
the last one went to a‘ranger. Does anybody know
who controls the access to South Post now for
fishing or whatever?

CHAIRMAN CHAMBERS: Well, there’s range
control. We also have the natural resources
manager; his name is Tom Poole.

MR. BIRTWELL: It was this year, I know,
limited to the Fort Devens personnel. Prior to that
other people would come in, which is fine, and we

haven’t had any problems; we have handouts on file

i
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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. ALDIS: 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.

MR. BIRTWELL: You have a well 65 feet
deep.

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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cannot contaminate Spectacle Pond; Spectacle Pond
can contaminate South Post.

MR. BIRTWELL: How about the wells in the
people’s homes? There must be 100 homes in the
general Spec Pond area.

MR. ALDIS: Only if they pump an enormous
amount of water could they possibly draw anything
out from under the South Post. The volume of water

that falls on the average acre around here and

infiltrates into the ground I think is of the order

of 500,000 gallons per acre per year.

MR. BIRTWELL: So what you’re saying is,
there’'s absolutely no problem relative to drinking
water in the wells surrounding the Spec Pond area.

MR. ALDIS: As for being impacted by South
Post, yes, there is no problem at all.

CHAIRMAN CHAMBERS: Sir.

DR. vom EIGEN: I'm thinking about the list

of chemicals and contaminants that you mentioned.
It seems to me that there are by-products of
explosives, and since they are rapidly oxidized
chemicals to cause the explosion, they are also
probably oxidized in the soil, maybe at a slower

rate, but they éertainly 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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firing weapons produces a detectable level of
contamination, not frpm concentrated disposal, but
just general impact areas on the ranges. And we did
find that there were detectable levels, but they
were simply not significant. There is certainly no
smoking gun, no public health or ecological concern.

DR. vom EIGEN: They would be more likely
to be at the point of firing than at the pgint of
impact of the bullet or shell.

MR. ALDIS: That I don’t know; it depends
if they’re explosive shells or just projectiles.

DR. vom EIGEN: I don’t think if they used
explosive shells here, perhaps they did, or like
bazookas. But I think that the results I’ve heard
sound very encouraging that this is going to be a
contained area with minor contamination and will
improve in time. But are you going to be able to,
or do you feel that you should, retest all these
areas over periods of time, in a year or two years?

MR. ALDIS: That is the intention.

CHAIRMAN CHAMBERS: Yes, sir. That is what
we'’'ve proposed to do, that we will have a long-term
monitoring plan. We'’re going to test these wells.

And I just want to make the point'clear that these

A
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wells are not used on a continuing basis, it'srnot
like what we think of as wells at our home where
we're constantly pumping water out of them. These
wells pretty much have no activity at all until we
test them, so the water that’s there, it’s not 1like
we’'re cleansing this water by getting fresh water
out of it all the time, these are wells that are
actually -- we’'re grabbing samples of what'’s
actually there at that particular time.

DR. vom EIGEN: Will there be reports put
in these places in cities and towns that you
described of these results when they’re done?

CHAIRMAN CHAMBERS: Yes, sir.

DR. vom EIGEN: So it will be available,
and if they show improvement, everything goes well.
If they start showing things are getting worse, then
we have to find out why, I guess.

CHAIRMAN CHAMBERS: Any other?

MR. JANELL: John Janell, Lancaster. You
talked a lot about groundwater. I guess I'm
concerned about what hasn't_gotten in. Has anyone
looked at the landfills? I know it wasn’t that many
years ago we thought lead paint was safe, PCBs,

people would just take transformers and throw them
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away. Today you have to drain out the PCBs. Has
anyone ever looked what’s in the landfills?

CHAIRMAN CHAMBERS: Yes, sir, there have
been studies done, that'’s another action that we -
plan to take. Some of the landfills, there’s about
half a dozen landfills or so that we’ve identified
on the South Post. Most of them are from
homesteaders or people that lived there prior to the
Army taking over the land. We found old farm dumps,
things like that, where we found the pots and pans
from whoever lived there were thrown out the back
forty, and there they are. But there are a couple
of sites from Army activity as well, and we have
identified those. The Army is working with US EPA
and the Massachusetts Department of Environmental
Protection right now to develop a plan on what we'’'re
going to do about those landfills, and it could
involve excavating those landfills, or we’'re looking

at what other alternatives there are. But that'’s

one of the ones we're considering right now.

MRS. vom EIGEN: Florence vom Eigen,
Spectacle Pond. I have a couple incidental-type
questions, I think. You haven’'t mentioned deer, and

I've seen deer in the area. I mean, you allow

—
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hunters to go into the area. Have any studies been
done on them to know whether they’re contaminated in
any way, and should and can peopie who hunt take
them home and butcher them and eat them?

MR. ALDIS: I think you have to ask someone
else about that, because I'm not familiar with that.

MR. BYRNE: As part of my former life I did
some wildlife biology work; basically, we performed
ecological assessments. Basically what we did, the
short answer is, no, we didn’'t take any deer and cut
them up and analyze their tissues. What we did is
more or less start at the bottom of the food chain,
stuff deer might be eating. And what we found
there, as you have seen mentioned in the summary,
was minimal impacts to the wildlife populations here
at Fort Devens., K I mean, there are some contaminants
in the soils but not at high enough levels that it
would make it all the way to a deer and perhaps make
a deer unsafe to eat.

MRS. vom EIGEN: It’s my understanding that
they eat leaves and twigs.

MS. McCARTNEY: I'm Sheila McCartney with
the Army Environmental Cenﬁer. I'm from Aberdeen,

Maryland, and our agency works with many
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installations like Fort Devens. And work has been
done at the Aberdeen and Jefferson Proving Grounds
with the deer, specifically during hunting season.
And we’ll have hunters give us some of their deer,
and they’ve done studies on them at those

installations, which have similar contamination as
South Post here, and they haven’t found any risks.

MS. vom EIGEN: Another thing that concerns
me is that you think nothing of disposing or
detonating on ice, which then goes into the water,
and you say you tested the sediment.

MR. ALDIS: This was a former practice,
remember. This was a practice that was discontinued
maybe 20 years ago; I don’t know.

CHAIRMAN CHAMBERS: I can’'t speak to that.

MR. ALDIS: The whole point about these
areas that we investigated was that they were areas
of heavy disposal of explosives and ordnance of
various kinds, and the Army has completely stopped
doing this, with the solid exception of emergencies
like, for example, a bomb squad wishes to dispose of
something suspicious and things like that. The Army
is not disposing of explosives; they’re simply using

them as firing ranges now.

~

kL —
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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

Nashua River or over here into the North Nashua
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River. Now, before it gets to the Nashua River,
most of it discharges to smaller streams which
themselves discharge to the Nashua. And that we
know as just a matter of physical behavior of water
in the kind of environment. There’s no question
about it, in my mind. That’s where it goes, it goes
into the surface water on South Post, and that
drains into the Nashua River.

MRS. vom EIGEN: And Spec Pond is a
different entity.

MR. ALDIS: Spec Pond is up here.

MRS. vom EIGEN: And you described that as
a different type of water.

MR. ALDIS: No, I'm not saying that, I'm
saying that Spectacle Pond is fuil of water which is
generated at and immediately around Spectacle Pond,
and it is not coming off South Post, it is going on
to South Post. As I said, Spectacle Pond could
contaminate South Post, but South Post could not
contaminate Spectacle Pond.

MRS. vom EIGEN: I'm thinking of Spectacle
Pond wells and wondering if there’s an underwater
flow direction that’s different.

MR. ALDIS: No. The water around Spectacle
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Pond is flowing into Spectacle Pond, so it’s the
area immed;ately adjacent to the pond and the pond
itself whicﬁ is supplying those wells.

MRS. vom EIGEN: My last question has to do
with your terminoclogy 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 - -

MR. ALDIS: Literally that.

MRS. vom EIGEN: -- literally that, right,
exactly.

MR. ALDIS: That is a little misleading,
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but what it means is that no clean-up action will be
taken, just monitoring.

MRS. vom EIGEN: Thank you very much; it’s
been very informative.

CHAIRMAN CHAMBERS: Okay. I'd 1like to
close this public hearing. Then I guéss you have
the poster session down here; we could spend a few
more minutes there. If anyone else would like to
say anything for the record, please do.

MR. CHRISTOPH: I would like to thank the
Department of Defense and the other organizations
fbr what I consider to be an openness, a willingness
to talk to us. I appreciate that.

CHAIRMAN CHAMBERS: You’re welcome.

DR. CRAMER: He stole my thunder.

CHAIRMAN CHAMBERS: One more thing, if I
might add, please. The public comment period is
open to March 1st, so if you would like to submit
any comments in written form, the address is on the
fact sheet and the proposed plan; you have until
March 1st to submit it in writing.

(Whereupon, at 8:40 p.m.

the hearing was concluded)
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CERTTIVFIOCATE
I, Anne H. Bohan, RegisterediDiplomaté
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.

JMM

e 1.
Anme H. Bohan

Registered Diplomate Reporter
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E - 1
Table 1
SUMMARY OF ANALYTICAL RESULTS
FOR SPIA WELL D-1
(rg/p)
Frequency of
Range Local Frequency of Exceedance of
Detection Background Exceedance of Region Il RBC RBC and
Analyte Frequency Minimum Maximum 25M-92-05X Background for Tapwater Background
R — — 3
Metals
Arsenic 2/4 3.80 4.56 <2.54 2/4 n 0/4
037 2/4
Barium /4 - 2.12 132 0/4 2,600 0/4
Calcium 44 5,480 6,200 2,745 44 NR
Copper /4 - 6.73 <8.09 0/4 1,400° 0/4
Iron 4/4 113 188 2,640 0/4 NR -
Lead 2/4 217 423 1.85 2/4 15 0/4
Magnesium 4/4 1,560 1,760 914 4/4 NR -
lManglnese - 3/4 318 4.02 68.6 0/4 180° 0/4
II Potassium 44 568 1,380 1,575 0/4 NR
Sodium 3/4 2470 2,640 2,105 3/4 NR
Zinc 1/4 - 40.5 <211 1/4 11,000* 0/4
Pesticides
Endosulfan sulfate 1/4 - 0.260 NA - 220% 0/4
Endosulfane, B 1/4 - 0.006 NA - 220 0/4
—
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PageE - 2

Table 1

SUMMARY OF ANALYTICAL RESULTS
FOR SPIA WELL D-1

—
Source: Ecology and Environment, Inc. 1994
Key: NA =Not analyzed NR = Not reported.

* Action level for lead in drinking water

® RBC associated with a noncancer hazard index of 1

¢ RBC associated with a cancer risk of 10

4 RBC for endosulfan was used. Toxicities of endosulfan sulfate are similar.

(rg/g)
Frequency of
Range Local Frequency of Exceedance of
Detection Background Exceedance of Region Il RBC RBC and
Frequency Minimum 25M-92-05X Background for Tapwater Background
E— i S —— ey e —
| Semivolstile Organics
2-Ethyl-1-hexanol /4 . 10.0 NA NR
Bis(2-cthylhexyl)phthalata 24 10.0 53.0 NA 48 2/4
1/4 - 9.0 NA NR
1/4 - 1.70 NA 0.15¢ 1/4 I
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RECORD OF DECISION

South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 PageE-3
Table 2 ]
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (FILTERED)
AOC 25 - EOD RANGE
(ng/L)
Local Background Concentration Downgradient Wells
Range Range
Detection Detection

Chemicals Frequency Minimum Maximum Frequency Minimum Maximum
Metals

Aluminum o/l . . 29 316 36
Barium 0/1 . - 219 153 16.8
Calcium 11 1,850 1,850 99 2,280 4,020
Lead 01 . . 19 141 141
Magnesium 01 . - 8 537 m
Manganese n 124 12.4 %) 5.1 358
Potassium 0/1 . - 49 1,190 1,370
Silver 01 - . 19 244 2.44
Sodium 0/1 - - an 1,950 2,510
Zinc 0/1 - - 19 129 129

L
Source: Ecology and Environment, Inc. 1994.
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RECORD OF DECISION

South Post Impact Area & AOC 41 Groundwater and AOC:s 25, 26, & 27 PageE-4
Table 3 o |
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (UNFILTERED)
AOC 25-EOD RANGE
(rg/L)
Local Background Concentration Downgradient Wells
Range Range
Chemical Detection Detection
an"engz Minimum Maximum Frequen Minimum Maxmimum

Metals |
Aluminium® K 830 1,690 19119 3%0 920,000
Antimony* 03 - - 4n9 3.04 8.12
Arsenic* 03 - - 1ne 2.95 87
Barium' n 167 13.2* 18/19 5.64 2,440
Beryllium* 03 - - 219 627 9.27
Calcium" 33 2.170* 2,750 18119 2,780 119,000
Chromium* 03 - - 1419 7.48 1,200
Cobalt* 03 - - 10/19 114 610
Copper* 03 . - 13/19 162 1,200
Iron® kJx 1,300 2,640 19119 1,060 1,300,000
Lead" 23 179 188 1519 1.52 400

“LIMM' n 693 914 19119 596 230,000
Mangancse* n 338 68.6* 1919 15.3 24,000
Nicke!* 03 - - 1019 25.1 1,900
Pottasium' 213 o1 1,580* 179 1,570 104,000
Selenium 13 241° 241 0/19 - -
Sodium* 273 1,990" 2,110* 16119 1,950 11,100
Vanadium® 03 - - 12119 12.5 1,100
Zinc 03 - - 1419 221 3,000
Explosives
2.4.6- 03 - . 119 1.62 1.62
Trinitrotoluene®
Cyclonite (RDX)* 03 . - 419 0.67 7.88
HMX" 03 - - 119 1.0 1.01
PETN® 073

Source: Ecology and Environment, Inc. 1994

* Selected as a COPC

* Average of field duplicate samples
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 PageE-5

]
SUMMARY OF GROUNDWATER RESULTS (FILTERED)
AOC 26 - ZULA RANGE
(ng/L)
Local Background Concentration Downgradient Wells
Range Range
Detection Detection
Chemical Frequency Minimum Maximum | Frequency Minimum Maximum
T L S -

Metals

Aluminum 0/1 - - 18 35.8 358

Ansenic o1 - . 178 5.07 5.07

Barium on - - 218 592 16.4

Calcium 0/1 1,260 1,260 8/8 656 7,920

Iron 0/1 - - 2/8 48.2 65.6

Lead 01 . - 178 1.74 1.74

Magnesium 01 - . 3/8 589 1,080

Manganese 0/1 - - 8 587 62
|| Potassium o1 - - 8 704 1,010

Selenium 0/1 - - P4 1.63* 3.56

Sodium 01 - - "8 2,070 3,850

Zinc 0/1 - - 38 20.3 76.7

——= e P e

Source: Ecology and Environment, Inc. 1994

* Average of field duplicate samples
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RECORD OF DECISION

South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 PageE -6
Table §
SUMMARY OF GROUNDWATER RESULTS (UNFILTERED)
AOC-26 - ZULU RANGE
(ug/L)
Background Well 26M-92-01X Downgradient Well
Range Range
Detection ] Detection
Aluminum* : n 6,600 6,600 1818 116 24,200
Arsenic* n 2.86 2.86 12/18 2.88 100
Barium' n 14 14 1618 5.56* 95.8
Calcium' m 1,810 1,810 1818 1,240 18,100 ||
Chromium" /1 . . 618 49 266 n
" Cobalt* 0/1 - - 2/18 4224 448“
Copper* o . - ns 7712 32 H
Iron* " 1,600 1,600 18/18 236" 31,300 ﬂ
Lead® n 149 149 1218 141 27
Magnesium* n 391 so1 1218 s30* 4,830
Mangancse* n 29 27 1818 17.8 1210
Nickel* o . - 218 10.7 576
Potassium® o/ . . 1418 1173 5,470
Selenium* n 2.11 211 118 2.05 205
Sodium* o/ . . 1618 1,900 6,010
Vanadium' on - - 218 15 249
Zinc* on . . 10/18 993
Explosives
1,3-Dinotrobenzene* o . . 218 0.326 165
2,6-Ditrotoluenc* o1 . . 318 0.9 542
2-Nitrotoluene® n 6.02° 6.02° 26 10 27
3-Nitrotoluene* on . . 16 1.86 1.86
4-Amino-2,6- o . . 16 0.501* 0.501°
dinitrotoluenc®
Cyclonite (RDX)" o1 - . 1018 353 3% II
HMX on . - 918 235 23 II
Nitroglycin® 0/1 - - 1/18 36.7 36.7
May 30, 1996
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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E-7
Table §
SUMMARY OF GROUNDWATER RESULTS (UNFILTERED)
AOC-26 - ZULU RANGE
(g/L)
Background Well 26M-92-01X Downgradient Well
Range Range
Detection Detection

Chemical Frequency | Minimum | Maximum | Frequency | Minimum | Maximum
PETN* 011 - - 118 17.4 174
Semivolatile Organics
Bis(2-cthylexyl)phthalate® . .- . 112 555 s.55
Dimethy! phthalate* - - . 112 72 72
Volatile Organics
Acetone n 18 18 0/12 - -
Carbon disulfide* 0N - - 212 4.5 22
Carbon tetrachloride® 01 - - 112 1 1
Other Organics
Buty! Carbiol* - - - 1/1 8 8
2-Ethyl-1-hexano!l* - - - 11 20 20
Benzothjazole* - . - 1 4 4
Tetracosane® - - - in 4 4
Total Petroleum® - - - 2/12 143* 730*
Hydrocarbons

* Selected as a COPC

® Average of field duplicate samples

¢ Attributed to sampling or laboratory error

U Results not confirmed in a second column
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PageE-8

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (FILTERED)

Table 6

AOC 27 - HOTEL RANGE

(ng/L)
Background Welil
SPM-93-13X Downgradient Wells
Frequency of
Frequency Range Exceedance of
of Frequency Background
Chemical Detection glcentration of Detection | Minimum | Maximum | Concentration
Metals

Aluminum in 90.1 sn 9.30 723 077
Arsenic 0/1 - 17 4.96 4.96 177
Barium o - 1 1) 5.76 6.10 21
Beryllium 0/1 - 5n 0.087 0.315 sn
Calcium m 3,560 7”7 4,530* 11,400 Y/
Copper o/1 - 177 3.040 3.045° 177
Iron i 379 477 21.6 373s* 077
Magnesium i 856 n 1,170 2,580 m
Manganese i 454 n 1.46 74.1 277
Potassium | 1)1 1,080 67 1,020 2,330 sn
|| Sodium m 1,950 n 2,290 10,900 mn

Zinc 0/1 -

Source: Ecology and Environment, Inc. 1994

* Average of field duplicate samples

C:\PP_& ROD\DELIVER\SPIA\FINALROD\TABLES.WPD

May 30, 1996

g ¥
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South Post Impact Area & AOC 41 Groundwater and AOC:s 25, 26, & 27 PageE-9
had Table 7
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (UNFILTERED)
AOC 27 - HOTEL RANGE
(ng/L)
Background Well
SPM-93-13X Downgradient Wells
Frequency Range l'l:x':gel:le::cye(:.f
of Frequency I Background
Chemical Detection | Concentration | of Detection | Minimum | Maximum | Concentration
Metals
il Aluminum® 11 34,000 14/14 148 164,000 3/14
Antimony* m 3.06 34 6.92 129 3N4
Arsenic* mn 250 1114 331° 300 114
Barium* ”n Y173 14114 2.62 806 3N4
Beryliium* n 1.68 6/14 0.123 73 2/14
Calcium* ”n 7,820 14/14 4,250 22,500 9/14
Chromium* n 1 1114 5.4 288 314
L Cobalt* 11 106 5/14 5.53* 282 2/14
Copper* 11 147 12/14 1.62 553 2/14
Iron* in 66,000 14/14 175 305,000 2/14
Lead 111 883 11/14 295 270 3/14
Magnesium* 1”1 10,300 14/14 1,240 48,300 314
Manganese* m 2,400 14/14 29.6 6,540 3/14
Nickel" n 154 &/14 7.7 522 2/14
Potassium' mn 6,860 1414 1,050 26,300 6/14
Silver* 0/1 - 1/14 1.49 1.49 1/14 Il
Sodium* m 2,860 14/14 2,220 11,100 12/14 l'
Vanadium* n 53.7 9/14 3.89* 264 314
Zinc* n m | 14114 15.1 ‘ 795 214
Explosives
Cyclonite* 0/1 - 12/14 0.967 179 12/14
l?-. 0/1 - 2/14 0.288 1.82 2/14
___ 5/14 |
Y
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”
Table 7
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (UNFILTERED)
AOC 27 - HOTEL RANGE
(ug/L)
Background Well
SPM-93-13X Downgradient Wells
Frequency of
Frequency Range Exceedance of
of Frequency Background
Chemical Detection | Concentration | of Detection | Minimum | Maximum | Concentration
Pesticides
deita-BHC* 0/t - 26 0.16 0.26 26

* Selected as COPC
® Average of duplicate samples
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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E - 11
- —
CHEMICAL SUMMARY REPORT FOR SURFACE WATERS
AOC 25 - EOD RANGE

| —— | O M—— -
Site ID 25D-92-01X
Field Sample ID WX2501X1
Sample Date 10/26/92

Test Parameter Screening Values
TAL METAL Aluminum N/A 19,600
Arsenic 0.018 ugl 19.4
Barium NA 40.1
Calcium NA 2,240
Chromium (total) n 24.9
Copper 12 297
Iron N/A 27,000
Lead 32 183
Magnesium N/A 4350
Manganese NA 417
| Potassium N/A 2,430
Sodium N/A 2,880
Vanadium NA 247
Zinc 110 656
wQP Hardness NA 10,400
Nitrogen, Kjeldahl Method NA 2,000
Nitrogen, NO3/NO2 N/A 39.5
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— e e = —
Table 9
SUMMARY OF SURFACE WATER RESULTS
AOC 26 - ZULU RANGE (ug/L)
RIDATA SIDATA

Range Range Frequency of

Local Frequency of Exceedence

Background Detection Exceedance of | Detection of
Chemical Concentration | Frequency | Minimum | Maximum Background | Frequency | Minimum | Maximum | Background
Metals -

Aluminum' m 3 162 3,780 313 8/10 1620 31000 810
Arsenic* 612 413 3 718 113 8/10 8.09 580 8/10
Barium® 40.1 n3 5.26 309 113 10/10 23 2200 710
Beryllium s 0/13 - . 013 6/10 0.403 28 1710
Cadmium 401 013 . . 0/13 $/10 291 170 410
Calcium 20600 13/13 1,200 19,300 013 10/10 2400 75000 V10
Chromium’ 602 113 7.858 7.85% 113 9/10 499 410 8/10
8.1 113 10.4725 10.8 113 9/10 8.01 3800 8/10
1630 1313 81.3 11,500* 213 10/10 174 50000 810
268 1213 1.63 106* 13 910 6.54 9400 8/10
Magnesium 3340 913 667 236 013 10/10 730 47000 310
Manganese 387 1313 6.65 101 0/13 10/10 9.52 15000 3/10
Mercury 0.24 0/13 - - 0/13 /10 82 82 110
Nickel 344 013 . . 013 sno 119 300 1110
Potassium 3150 1313 560 2,860° 013 10/10 275 14000 1710
Selenium 30 1113 3.895 3.89* V13 2/10 4.95 3.54 210

C:\PP_& ROD\DELIVERSPIA\FINALROD\TABLES.WPD
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Table 9
SUMMARY OF SURFACE WATER RESULTS
AOC 26 - ZULU RANGE (ug/L)
RIDATA SIDATA
Range Range Frequency of
Local Frequency of Exceedence
Background Detection _ Exceedance of | Detection of
Chemical Concentration | Frequency | Minimum | Maximum | Background | Frequency | Minimum | Maximum | Background

Sitver 46 0/13 013 5Nno 0.745 14 1/10

Sodium 36300 13/13 2,040 3,840 0/13 9/10 2380 3110 0/10
andium' 11 1/13 17 17 1/13 8/10 5.16 340 710
nZ'mc" 334 213 3.2 90.3* 2113 mo 78 9100 M0
H Explosives

1,3,5-Trinitrobenzene - 0/13 - - 3/10 0.495 0.747 -

1,3-Dinitrobenzene - 0/13 - - - 2/10 0.321 1.13 -

Cyclonite* - 33 5.76 26.7 - 3/10 1.46 213 -

HMX - 113 1.8625 1.86* - 0/10 - - -

Pesticides

pp’-DDD* - 13 0.086 0.086 . 0/10 - - .

Semivolatile Organics

4-Methylphenol - 0/13 - - - 1/10 15 18 -

Bis(2-ethylexyl) . 6/13 46 15 . 0/10 - .

thalate!
—=oS = -

C:\PP_&_ ROD\DELIVER\SPIAFINALROD\TABLES.WPD
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Page E - 14
Table 9
SUMMARY OF SURFACE WATER RESULTS
AOC 26 - ZULU RANGE (pg/L)
RIDATA SIDATA
Range Range Frequency of
Local Frequency of Exceedence
Background Detection Exceedance of | Detection of
7 Concentration | Frequency | Minimum | Maximum | Background | Frequency | Minimum | Maximum | Background |
II 1,1,2-Trichloroethane® - 113 3 3 - 0/10 - - - “
“ Tolune - 0/13 - . - 2/10 13 13 -
— SR

Source: Ecology?hd Environment, In:T994

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

® 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.

4 Attributed to laboratory or sampling contamination

May 30, 1996
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RECORD OF DECISION

South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E - 15
A
SUMMARY OF SURFACE WATER ANALYTICAL RESULTS
AOC 27 - CRANBERRY POND
(»g/)
Range Local Frequency of
Detection Background Exceedance
Chemical Frequency Minimum Maximum Concentration | of Background
Metals
Aluminum 89 10.5 274 73 09
Barium 69 il 4.79 40.1 09
Beryllium 29 0.105 0.110 5 09
Calcium (] 760 931 20,600 09
Copper 69 121 2.85 8.1 09
Iron LY, 482 819 1,630 09
Lead* . 99 531 18.2 8.68 29
Magnesium ,] 249 280 3,340 09
Manganese 99 721 11.5 357 09
) Potassium 69 79 797 3,150 (1],
™ 4
Silver 19 234 234 46 (i%,]
Sodium 9 854 1,230 36,300 09
Zinc 69 6.02 24.5 334 0/
Source: Ecology and Environment, Inc. 1994
* Selected as a COPC
A 4
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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E - 16
CHEMICAL SUMMARY REPORT FOR SURFACE WATERS
AOC 25 -EOD RANGE
- — Gy
Site ID | 25D-92-01X
Field Sample ID | DX2501X1
Sample Date | 10/26/92
Test Parameter Screening Values
TAL METAL Aluminum 1,000,000 10,500
Arzenic 30 200
Barium 72,000 15.6
Beryllium 3.0 1.89
Calcium N/A 556
Chromium (total) 5,000 159
Cobalt N/A 4.64
Copper 38,000 143
Iron N/A 24,100
Lead 500 11.0
Magnesium ' N/A 3,100
Manganese 5,100 291
Nickel 700 186
Potassium N/A 240
Selenium 2,500 0.990
Sodium N/A 17
Vanadium 7,200 133
Zinc 5,000 55.5
TCL Pest DDT 9.0 0.013
. . N/A_ 15,800

,1994 - Codes ollogvalues indicate bility. (See key above)

C:\PP_& ROD\DELIVER\SPIAFINALROD\TABLES. WPD May 30, 1996
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Table 12 1
SUMMARY OF RI AND S1 SEDIMENT RESULTS
AOC 26 - ZULU RANGE
(ng/e)
Local Frequency of Local Frequency of
Range Sediment Exceedance of Solil Exceedance
Detection Background Sediment Background of Soil
Chemical l"reqnenc;_=== Minimum Maximum Concentration Background Concentration Background
Metals
Aluminum® 23/23 2,400 33,100 10,500 3/23 18,000 1/23 "
Arsenic 18/23 0.643 26 26 0/23 19 2/23
Barium® 23/23 93 177 26.2 12/23 34 s/23
Beryllium 8123 0.153 2.48 0.5 223 0.81 1723 n
Cadmivm 223 1.2 24 0.5 2/23 1.28 1723
Calcium 21123 304 10,600 1,100 8/23 810 11/23 ||
Chromium 8/23 8.38 353 159 2/23 33 1723
Cobalt 623 2.24 114 72 1723 469 2/23 I
Il Copper 19/23 1.33 43.2 143 6/23 13.5 6/23 Il
Il Iron 23/23 1,070 24,500 7,900 4/23 18,000 2/23 ll
Lead 22723 1.66 100 125 13/23 48 4/23 i
Magnesium 21/23 257 4,180 3,100 3/23 5,500 0/23
Manganese 23/23 15.56 303 600 0/23 380 0.23
Mercury 123 0.094 0.094 0.05 1/23 0.108 0/23
Nickel 31 4.89 29.5 18.6 2/23 14.6 2/23

C:\PP_&_ROD\DELIVER\SPIAFINALROD\TABLES.WPD

May 30, 1996



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

Page E - 18

Table 12

SUMMARY OF RI AND SI SEDIMENT RESULTS
AOC 26 - ZULU RANGE

(sg/g)
Range se:ol:.:l Frequency of Local Frequency of
nt Exceedance of Soil Exceedance
Detection Background Sediment Background of Soll
Chemical l-‘reqnency}.'== Minimum Maximum Concentration Background Concentration Background
Potassium 16/23 190 1,500 292 11/23 2,400
Selenium %23 0.6 4.29 0.13 8/23 0-992
Sodium 1423 85.2 1,700 289 723 234 10/23 “
Vanadium 15/23 234 31.7 133 3/23 323 023
Zinc 13/23 16.5 80.8 55.6 223 439 423
Explosives
2,4,6-Trinitrotoluene 122 an 3 - . . .
Cyclonite (RDX) 122 10.6 10.6 . - - .
Nitroglycerin 122 10.7 107 - - - -
[ pevtcae i
";,p' -DDD 423 0.008 0.105 - - - - "
p.p’ -DDT 123 0.016 0.035 - . - —“
Semivolatile Organics l
Bis(2-ethythexy!) - 323 0.482 59 . . - .
phthalate
Diethyl phthalate 1/23 0.765 ___0765 - . - - -

C:\PP_& ROD\DELIVER\SPIAFINALROD\TABLES.WPD
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Table 12

SUMMARY OF RI AND SI SEDIMENT RESULTS
AOC 26 - ZULU RANGE

(rg/g)
Local Frequency of Local Frequency of
Range Sediment Exceedance of Soil Exceedance
Detection Background Sediment Background of Soil
Frequency Minimum Maximum Concentration Background Concentration Background
3/23 0.12 0.505 - - - II
123 0.205 0.205 . . -
4/23 0.012 0.6 - -
3123 0.01 0.052 - . .
Total Petroleum 6/23 52 397 - - -
H —

—
Source: Ecology and Environment, Inc. 1994

* Selected as a COPC
® 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.

¢ Attributed to sampling or laboratory contaiment

C:\PP_& ROD\DELIVER\SPIAFFINALROD\TABLES.WPD
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Table 13 n
SUMMARY SEDIMENT ANALYTICAL RESULTS
AOC 27 - CRANBERRY POND
(rg/p)
R Local Frequency of Local Frequency of
ange Sediment Exceedance of Soll Exceedance
Detection Background Sediment Background of Soil
Chemical Frequency Minimum Maximum Concentration Background Concentration | Background
99 2,630 18,600 10,500 619 18,000 19 II
19 .59 5.59 0.5 1”9 0.5 119 I
99 4m 288 26 1”9 19 19
59 8.01 - 761 262 29 54 219
69 0385 0.750 0.5 29 0.8t 09
29 192 474 1,100 0/9 810 0/9
Chromium* 619 .67 336 159 29 33 19
Cobalt* 19 9.58 9.55 72 19 469 19
Copper* 99 7.36 839 143 79 13.5 79§
Iron* 99 3,060 16,800 7,900 4/9 18,000 0/9
Lead* 99 27 1,400 12.5 99 48 8/9
Magnesium 59 925 2,810 3,100 0/9 5,500 0/9
Manganese 9/9 45.7 137 600 0/9 380 0/9
n Mercury* 19 1.08 1.08 0.05 19 0.108 19
Nickel* 99 47 5.09 186 s | 146 69
Potassium* 19 345 348 292 19 2,400 0/9
Selenium® 19 2.6 2.36 0.13 19 0.992 1/9
—— e — o

C:\PP_& ROD\DELIVER\SPIAFINALROD\TABLES.WPD May 30, 1996
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Table 13

SUMMARY SEDIMENT ANALYTICAL RESULTS
AOC 27 - CRANBERRY POND

(ng/D) '
Range sedl»':lal Frequency of Local Frequency of
ent Exceedance of Soil Exceedance
Detection Background Sediment Background of Soil
Chemical Frequency Minimum Maximum Concentration Background Concentration | Background
Sodium' =====T 170 37: .=;9 1% 234
Il Vanadium' 99 4385 68.5 133 6/9 323
u Zinc* 99 126 396 5.6 69 439
p—
II 4-amino-2,6-dinitrotoluene’ 2/6 1.90* 345 - - -
“ Volatile Organics
II Acetone® 29 0.81 0.960" - - -
n 2-Butanone* 29 0.145* 0.160 - - - -
“ Tetrachloroethene® 173 0.002 0.002 - - - -
“ Semivolatile Organics
ﬂ Benzo(b)flouranthane* 19 033 0.33 - - - .
Pyrene* 19 0.55 0.5S - - - -
Pesticides
H p.p’-DDD* 2/9 0.017 0.090 - . . .
p.p"-DDE* 29 0.017 0.090 . . . .
I pp-DDT* 19 0.019 0.019 - . - - I
H Methogchlor‘ 19 0.088 0.088 — | - - - ]

C:\PP_& ROD\DELIVER\SPIA\FINALROD\TABLES.WPD
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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E - 22
Table 13
SUMMARY SEDIMENT ANALYTICAL RESULTS
AOC 27 - CRANBERRY POND
(ng/p)
Local Frequency of Local Frequency of
Range Sediment Exceedance of Soil Exceedance
Detection Background Sediment Background of Sofl
Frequency Minimum Maximum Concentration Background Concentration Background
8 464 7200 . . ]

Source: Ecology and Environment, Inc. 1994 i
* Selected as a COPC
® Average of field duplicate samples
° Elevated above the sediment background value, but not above the soil background value
4 Single exceedance is less than 35% greater than the background value
¢ Concentration believed to be attributable to blank contamination
C:\PP_& ROD\DELIVER\SPIA\FINALROD\TABLES.WPD May 30, 1996
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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E - 23
- e —— —
Table 14
SUMMARY OF SURFICIAL SOIL ANALYTICAL RESULTS
AOC 25 - EOD RANGE (ug/g)
Range Local Frequency of
Detection Background Exceedance of
L Chemical Frequency Minimum Maximum Concentration Background
Metals
Aluminum* 17111 5,170° 32,000 18,000 11
Antinomy* m 274 274 0.5 111
Arsenic i 539 124 19 011
Barium® 1 109 65.4 54 V11
Il Beryltium* nm 0.602 1.85 0.81 2m
Calcium a1 123 301 810 011
Chromium" 10/11 5.49 25.6 33 1
Cobalt* 11 1.87 6.62 4.69 Y
Copper* un 3.55 54.8 13.5 k7Y
Iron* 1111 5,550 24,200 18,000 11
Lead® 11/11 3.26 54 48 1/11
Magnesium 111 476 2,360 5,500 0/11
Manganese* 1111 93.5 809 380 211
Mercury” 1 0.082 0.397 0.108 1711
Nickel* 11711 5.00 203 14.6 111
Potassium 811 194 669 2,400 0/11
Selenium® 1m 0.412 1.74 0.992 21
Sodium® nm 138 252 234 1/11
Vanadium 11/11 512 29.1 323 ont §f
Zinc* 1111 16.1 929 439 3/11
Explosives
Nitrocellulose® 11 25.8 5550 - -
Nitroglycerin® m 7.18 718 - -
Orgaaics
Total Petroleum -m 311 452 . -

* Selected as COPC
* Single exeedance is less than 25% 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 1§
SUMMARY OF RI SURFICIAL SOIL RESULTS
AOC 26 - ZULU RANGE (ng/g)
Range Local Soil Frequency of
Detection Background Exceedance of
Chemical Frequency Minimum Maximum Concentration Background

Metals

Aluminum L] 5,830 7,780 18,000 0/

Antimony* 19 L19* L19* 0.5 ;)

Arsenic* 99 7.03 20° 19 1,
" Barium 99 13 35.5 54 9
" Beryilium' 19 0.588 0.945 0.81 29

Cadmium* 29 1.44 1.99 128 29

Calcium? 99 146 2520 810 29
II Chromium 99 5.9 109 33 09
'%c«:un " 212 425 4.69 )

Copper* 99 532 30.1 12.5 29

Iron 99 5,780 10,600 18,000 (;"

Lead 9 53 89.s* 48 19 “

Magnesium 99 474 1,400 5,500 %] ’

Manganese 99 55.7 167 380 09

Nickel 99 4.25 9.86 14.6 09

Potassium 49 348 482 2,400 09

Selenium 99 0.421 0.778 0.992 o’

Sodium 99 164 227 234 09

Vanadium 99 6.41 10.9 323 09
rzw 99 18.5 143 439 ;]

Explosives

Cyclonite* Ins 0.654 11 - -
C:\PP_& ROD\DELIVER\SPIAFFINALROD\TABLES.WPFD May 30, 1996
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—
Table 18
SUMMARY OF RI SURFICIAL SOIL RESULTS
AOC 26 - ZULU RANGE (ug/g)
Range Local Soil Frequency of
Detection Background Exceedance of
Chemical Frequency Minimum Maximum Concentration Background
PCBs
PCB-1254* Y. 0.161 0.161° . .
Pesticides
p.p-DDE* ” 0.032 0.032 . .
p.p-DDT* Y. 0.006 0.037 . -
| Acenaphthylene® ” 0.064 0.064 . .
Semivolatile Organics ' f
Anthracene* 29 0.055* 0.065 - -
Benzo(a)anthracene* 1 0.29 029 - .
Benzo(a)pyrene* 19 038 038 - .
Benzo(b)fluoranthenc® 1 0.81 0.81 - -
Benzo(k)luoranthenc* 2 0.15 0.18 - -
Chrysene 2/ 0.24 0.5 - -
Di-n-butyl-phthalate* s 0.085 0.145* - -
Fluoranthene* 29 0.24 0.29 - -
Phenanthrenc* » 0.1 0.1 - -
Pyrenc® 29 0.13 0.26 . .
Volatile Organics
Acetonc’ 1” 0.029 0.029 - -
Folume‘ 19 0.001 0.001 - T“

* Selected as a COPC

* Average of field duplicate samples

¢ 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

C:\PP_& ROD\DELIVER\SPIAFFINALROD\TABLES.WPD May 30, 1996
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Table 16

SUMMARY OF SI SUBSURFACE SOIL SAMPLES
AOC 26 - ZULU RANGE (ug/g)

Range Local Soil Frequency of
Detection Background Exceedance of
Minimum Concentration

Aluminum 65/66 3,900 18,000 18,000 0/66

Arsenic® 64/66 43 23 19 1/66

Barium 64/66 4.69 27 54 0/66

Beryllium 36/66 0.097 0.269 0.81 0/66

Cadmium 1/66 0.715 0.715 128 0/66

Calcium® 64/66 130 1,800 810 10/66
Chromium 48/66 4.8 29.5 33 om;h

Copper* 64/66 231 4 13.5 7166
Iron 66/66 260 18,000 18,000 o/ﬂ
Lead 58/66 314 190 48 wes ||

Magnesium® 66/66 940 5,900 5,500 1/66

Manganese 66/66 66 370 380 0/66

Mercury 266 0.037 0.046 0.108 0/66

Nickel 766 3.25 103 146 0/66

Potassium 66/66 248 1,400 2,400 0/66
fi sitver /66 0.124 0.61 0.086 el
H Sodium 60/66 LLE 195 234 0/6:“

Vanadium 66/66 232 263 323 0/66

Zinc 42/66 10.7 220 49 3/66

38 . -

3 - -

2.54 - .

C:\PP_& ROD\DELIVER\SPIAFINALROD\TABLES.WPD May 30, 1996
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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E - 27
Table 16
SUMMARY OF SI SUBSURFACE SOIL SAMPLES
AOC 26 - ZULU RANGE (ug/g)
Range Local Soil Frequency of
Detection Background Exceedance of
Chemical Frequency Minimum Maximum Concentration | Background L
Pesticldes ]
" Alpha chiordane* 1/66 0.005 0.005 -
“ alpha- 1/66 0.05 0.05 -
Benzenchexachloride*
beta-Benzenchexachloride® 166 0.015 0.015 .
Heptachlor* 1/66 0.001 0.001 .
pp-DDT* 3/66 0.023 0.173 .
Semivolatile Organics
2,4-Dimethyiphenol* 1/66 1.06 1.06 .
4-Methyiphenol* 1/66 112 1.12 -
Anthracene* 1/66 0.353 0.353 -
Bis(2-ethythexyl)phthalate* 3/66 0.186 0.465 .
Di-n-butyl phthalate* 2/66 0.495 1.38 -
Fluoranthene® 266 0.251 0351 -
Pyrenc* 3/66 0.135 0.239 .
Volatile Organics
| Toluene 266

* Selected as a COPC

* Single exceedance is less than 25% greater than the background value.

soil and not site-related contamination.
¢ Attributed to sampling or laboratory contamination

Source: and Environment, Inc. 1994

This probably reflects natural variability in the

C:\PP_&_ROD\DELIVER\SPIAFINALROD\TABLES.WPD
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SUMMARY OF SOIL BORING ANALYTICAL RESULTS
AOC 27 - HOTEL RANGE
(ng/®)
Range Local Frequency of
Detection Background Exceedance of
Frequency Minimum l Maximum Concentration Background

" Aluminum® 22722 1,350 20,000 18,000 122

Il Antinomy" 1722 284 284 0.5 1722

Arsenic® 2272 333 24.0 19 222
Barium'* 22122 7.04* 106 54 1722 L'
H Beryllium?* 922 0.584 1.78 0.81 302]
II Calcium* 12722 201 1,770 810 4/22 “
" Chromium® 2222 299 384 33 2122 “
“ Cobalt* 22122 207 60 4.69 15722 II

“ Copper* 12722 120 31.4 13.5 10722

II Iron* 22122 2,800 29,600 18,000 22

“ Lead 2222 1.59* 24 48 0722
" Magnesium* 20122 »1 6,930 5,500 122 H
Manganese* 22122 55.6° 525 380 522 II
Mercury® 2/22 0.073 0.163 0.108 1722 Il

Nickel* 22122 . 9.69 299 14.6 10/22

Potassium* 22122 3.69 5,080 2,400 1722

Selenium 77122 0.402 0.956 0.992 0/22
Sodium* 11122 161 360.0 234 222 f

Vanadium* 22/22 34 41.1 323 1222

Zinc* 22122 7.51 782 49 522
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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 PageE - 29
Table 17
SUMMARY OF SOIL BORING ANALYTICAL RESULTS
AOC 27 - HOTEL RANGE
(rg/e)
Range Local Frequency of
| Detection Background Exceedance of
Chemical Frequency ini Background
Toluene* -
Semivolatile Organics
Di-n-butylphthalate® 122 14 14 . .
Trichloroflouromethane* 3-22 0.008 0.01 - -
Pesticides
Endosulfane A* 122 0.006 0.006 - - "
pp>-DDD* 122 0.003 0.003 - - “
pp™-DDT* 122 0.007 0.007 - . f'

* Selected as COPC
* 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

Subsurface Soils Groundwater

e
L AR R E R A A R E R R E R S

Nickel X X

Potassium

Sclenium X

Sodium X

Vanadium

Zinc X X X |
Explosives
Nitrocellulose
Nitroglyceri
2,4,6-Trinitrotoluene

Cyclonite (RDX)
PETN

C:\PP_& ROD\DELIVER\SPIAFFINALROD\TABLES.WPD May 30, 1996
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Table 18

CHEMICALS OF POTENTIAL CONCERN
AOC 25 - EOD RANGE

Groundwater :

Other Organics

Total petreoluem hydrocarbons 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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May 30, 1996



RECORD OF DECISION

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

Page E - 32

CHEMICALS OF POTENTIAL CONCERN
AOC 26 - ZULU RANGE

Table 19

Subsurface
Soil

Surface

Groundwater

(N B I I I IO I B B

XX ]m

L Selenium

Silver

Sodium

»

Vanadium

Zinc

Explosives

4-Amino-2,6-
dinitrotuluene

1,3-Dinitrotoluene

2,6-Dinitrotooluene

2-Nitrotoluene
3-Nitrotoluene

C:\PP_& ROD\DELIVER\SPIAFFINALROD\TABLES.WPD
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Table 19
CHEMICALS OF POTENTIAL CONCERN
AOC 26 - ZULU RANGE
Surface Subsurface Surface
\_V.=ater Groundwater |
x|
PCB 1254 X ﬁ
h p.p’-DDD X X ||
pp'-DDE X
H;—DDT X X X
Il Heptachior X
ﬂ alpha-Benzene
bexachloride
beta-Benzene X
hexachloride
2,4-Dimethyiphenol X H
4-Methyiphenol
[ Acespttyiee x
" Anthracene X X
Benzo(s)anthracene X
Benzo(e)pyrene X j
Benzo(b)fhuoranthene X |
Benzo(k)fluoranthene X |
Fiuoranthene X X
" Phenanthrene X
= ¥ :
|| Volatile Organics

C:\PP_& ROD\DELIVER\SPIAFFINALROD\TABLES.WPD May 30, 1996
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CHEMICALS OF POTENTIAL CONCERN
AOC 26 - ZULU RANGE
Surface Subsurface Surface
Chemical Soil Soil Sediment Water Groundwater
Ethylbenzene X
1,1,2-Trichloroethane X
Toluene X X X
Trichlorofluoromethane
Carbon disulfide
Carbon tetrachloride
Other Organics
Total petroleum X X X i
hydrocarbons
Butyl-carbitol x
2-Ethyl-1-bexanol X
Benzothiazole X
Tetracosane X —

e — -
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.

C:\PP_&_ROD\DELIVER\SPIAFINALROD\TABLES.WPD May 30, 1996



Vg’

RECORD OF DECISION

South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E - 35
- - Table 20
CHEMICALS OF POTENTIAL CONCERN
AOC 27 - HOTEL RANGE
Surface
Chemical Soils Sediment Water Groundwater
(Mes —

Aluminum E X
Antimony X X X
Arsenic X X
Barium X X X
Beryllium X E X
Calcium X X
Chromium X E X
Cobalt X X X
Copper X X X
Iron X E X
Lead X X X
Magnesium X
Manganese X X
Mercury X X

Nickel X X

Potassium X E

Selenium X

Sitver X
Sodium X X
Vanadium X
Zinc X X

C:\PP_& ROD\DELIVER\SPIAFINALROD\TABLES.WPD
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I' o Table 20 ]
CHEMICALS OF POTENTIAL CONCERN
AOC27-HOTEL RANGE
Surface
Chemical Soils Sediment Water Groundwater

Volatile Organics |

Acetone

2-Butanone

Tetrachloroethene

Toluene

Semivolatile Organics
|| Benzob)iuoranthen
[ 2y X
" Trichlorofluoromethane X

Pesticides

delta-BHC X
II Endosulfan A X
f Methoxychlor X

p.p'-DDE X

p.p-DDT X

p.p"-DDD X

Other Organic Chemicals

Total petroleum 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 hurnan health risk assessment.
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Table 21
RISK FROM USE OF WELL D-1 GROUNDWATER
AOC 41 - UNAUTHORIZED DUMPING SITE (SITE A)
Maximum Carcinogenic Risks
Concentration | Non-carcinogenic
Detected Risks -10 Year Exposure 2 Year Exposure
. ___(pg/L) SE! Duration Duration
Arsenic 4.56 1.7x10? 1.3x10, 2.6x107
Barium 2.12 33x10% - -
Copper 6.73 20x10* - -
Manganese 4.02 88x10* - -
Zinc 40.5 1.5x 10" - -
Bis(2- 53.0 29x10? 1.2x107 23x10%
ethylhexyl)phthalate*
Endosulfane Sulfate 0.26 48x10% -
Endosulfane, B 0.006 1.1x10% -
Chioroform 117 1ox0e L LOX10° S:2x 107

! 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
Receptor
Risk Contribution by
Pathway Case Adult Adolescent Exposure Route*
— o
Worker Soil Contact RME 12x10* . Soil Ingestion - 76%
Dermal Contact - 24%
Average 33x10% - Particle Inhalation - <1%
Trespasser Soil Contact RME 1.7x10* 42x10* Soil Ingestion - 77%
Dermal Contact - 22%
Averag d48x10 i 12x10° ] Panticleinhalation-<1%

Source: Ecology and Environmc. 1994

*RME case for receptor showing greatest risk

Table 23

SUMMARY OF ESTIMATED HAZARD INDICES FOR NONCARCINOGENIC
EFFECTS ASSOCIATED WITH
AOC 25 - EOD RANGE

Receptor
Adult Adolescent
1.1x10° .
Average 3.6x10* - Particle Inhalation - 1%
Trespasser Soil Contact® RME 13x10° 1.3x10° Soil Ingestion - 74%
Dermal Contact - 23%
A 4.2x10* 43x10* 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
Receptor
Risk Contribution by
Pathway Case Adult Adolescent Exposure Route*
e e
Worker Soil Contact RME 53x10* - Soil Ingestion - 78%
Demmal Contact - 21%

Average 1.5x10* . Particle Inhalation - <1%

Trespasser Soil Contact RME s2x10* 13x10* Soil Ingestion - 80%
Demmal Contact - 19%

Average l14x10°* 3.5x10° Particle Inhalation - <1%
Trespasser Sediment RME 1.3x107 3.1x10* Sediment Ingestion - 77%
Contact Dermal Contact - 23%

Average 29x10* 7.0x10°
Recreational Fisherman, RME 89x10* 2.010* ) Fish Consumption - 100%
Fish Consumption

Averag 2.1x10* 52x10°

| == = — = —

—_— et
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

Receptor

Risk Contribution by

Pathway

Adult

32x10°

Particle Inhalation - <1%

7.5x10*

1.0x10° 1.1x10°

Soil Ingestion - 46%
Dermal Contact - 54%

Average 23x10* 2.5x10" Particle Inhalation - <1%
Trespasser Sediment RME 1.2x10° 14x10° Sediment Ingestion - 70%
Contact Dermal Contact - 30%
Average 34x10* 4.0x10*

Recreational Fisherman, RME 23x10° 2910° Fish Consumption - 100%
Fish Consumption

Source: Ecology and Environment, Inc.

*RME case for receptor showing greatest risk
b 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
Receptor ‘
Risk Contribution by
Pathway Case Adult Adolescent Exposure Route* i
— . . - . _ - -~ ——
Worker Soil Contact RME 29x10* . Soil Ingestion - 71%
Dermal Contact - 22%
Average 2.1x10* . Particle Inhalation - 7%
Trespasser Soil Contact RME 1.7x10* 41x10* Soil Ingestion - 76%
Dermal Contact - 22%
Average 1.2x10* 3.0x10* Particle Inhalation - 2%
Trespasser Sediment RME 1.2x107 2.8x10* Sediment ingestion - 78%

Table 27
SUMMARY OF ESTIMATED HAZARD INDICES FOR
NONCARCINOGENIC EFFECTS ASSOCIATED WITH
AOC 27 - HOTEL RANGE
Receptor
Risk Contribution by
Case Adult Adolescent Exposure Route*
RME 19x10° - Soil Ingestion - 63%
Dermal Contact - 19%
Average 1.0x10? - Particie Inhalation - 18%
RME 7.7x10* 7.9x10° Soil Ingestion - 76%
Dermal Contact - 19%
Average 42x10* 4.4x10° _ | Particle Inhalation - 5%
RME 50x10° 5.9x10° Sediment Ingestion - 59%
! Contact® Dermal Contact - 41%
Am 7.9x10* 9.3 x 10*

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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— —— e — —
Table 28
SUMMARY OF HAZARD QUOTIENTS FOR ENDPOINT SPECIES
AVERAGE EXPOSURE CASE
AOC 25 - EOD RANGE
White-footed Mouse Killdeer Red Fox
Chemicals EE TRV HQ EE TRV HQ EE TRV HQ
e — m e 2
Mercury 1.38x 10* 7.0x10? 1.97x10* 838x10* 1.6x10? $.24x10? 293x10°* sox1o? 5.86x10° i
H Zinc 9.95 8$x10 1.24x 10" 547x10? 1.09x 10 5.02x10° 352x10° 40x10 8.81x10* n
Ni cefin 1.79 1.72 1.04 7.43 x 10* NA NA 1.74 x 10* 43x10* 4.04 x10* “
- — —
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
s — L e e —
Table 29
SUMMARY OF HAZARD QUOTIENTS FOR ENDPOINT SPECIES
RME CASE
“‘AOC 25 - EOD RANGE
‘ White-footed Mouse Killdeer Red Fox
TRV HQ EE TRV HQ EE TRV HQ
8.54x10? 7.0x10? 1.22 52x10? 1.6x10? 3.25x 10! l.;2 x 10* s.0x10?* 3.63x10?
H Zinc 2.87x 10 g x 10 3.59x10" 1.58 1.09 x 10 1.45x10? 1.02 x 10? 40x10' 2.54 x 10
Nitro; 5.21 1.72 3.03 2.45x10* NA NA 5.06 x 10°* 43x10* 1.18 x 10°
e ——

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
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Table 30

SUMMARY OF HAZARD QUOTIENTS FOR AQUATIC ENDPOINT SPECIES
AVERAGE EXPOSURE CASE
AOC 26 - ZULU RANGE

Aquatic Invertebrates Blanding’s Turtle Mink
Chemical EE TRV HQ EE TRV HQ EE TRV
1.16x10' | 8.68 1.34 3.77x10° | 150 251x10° 1.17x10* 6.28 1.88 x 102
NC NC NC 401 x10* 109 x 10° 368x10° 3.47 400x10' - | 868x10?
| 2,46 trinitrototuene 1.80x10° | 4.00x10' 4.50 194x10® | NA NA 1.94x10* 1.00 1.94x10? u
‘ 634x10* | 259x10° 245 9.70x10° | NA NA 228x10? 5.00 456x10°
NC NC NC 369x10° | NA NA 1.09x10° 1.25x 10 8.69x10°
3.56x10° | 8.60x10' 4.14 424x10° | NA NA 3.75x10* 430x10° 273 x10?
500x10* | 6.00x10® | 833x10* 768x10° 1.60 x 10* 4.80x 10° 337x10* 1.25x 10* 2.70x 10°
ne  dwve  fwe  liwxiee Lioswior  lasoxior | iasxier  Jssexioo |

Source: logy 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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Table 31
SUMMARY OF HAZARD QUOTIENTS FOR TERRESTRIAL ENDPOINT SPECIES
AVERAGE EXPOSURE CASE
AOC 26 - ZULU RANGE
Herbaceous Vegetation White-footed Mouse Grasshopper Sparrow Killdeer Red Fox i
Chemical EE TRV HQ EE TRV HQ EE TRV HQ EE TRV HQ EE TRV HQJ
— . L =

Lead 287x10t | 100x10° | 287x10" | 240x10" | 390 615x10* | 60ax10* | 1.50 403x10" 1o2x10* | 150 6sx10® | 329x10* | 628 5.26x 10°
Zinc s07x10' | 700x10' | 724x10" | 1.57x10t | soox10t | 196x10" | 1mx10t | 1.09x10* | 1.58x10" 344 109x10° | 31x10? | 232x10* | 40x10' | ss1x104
Cyclonite 1.82 NA NA 126 118 107 128 NA NA 237x10t | NA NA 4s9x10* | 250 1.96x 10*
(RDX)
HMX 487x10" | NA NA 169x10¢ | 250x10' | 677x10° | 176x10" | NA NA 324x10* | NA NA 6mx10® | 125x10' | 5.38x10°¢
p.p'-DDT 205x10* | NA NA 1o3x10t | 250x100 | annxior | 37ex10t | 200x100 | 130x10° 667x10° | 200x10° | 23x10* | 193x107. | 1.25x10' } 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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Table 32

SUMMARY OF HAZARD QUOTIENTS FOR AQUATIC ENDPOINT SPECIES
RME CASE
AOC 26 - ZULU RANGE

Aquatic Invertebrates Blanding’s Turtle Mink ll
Chemical EE TRV HQ EE TRV HQ EE TRV HQ
Lead 106x 10° 868 1.22x10 285x 10" 1.50 190x 10° 895x10" 625 143x10°

IIZinc NC NC NC 1.74 1.09x10° 160x 10? 1.51x10! 400x 10" 37x 10"
2,46 trinitrotoluene 135x10° 400x 10' 338x10' 1.76x 10" NA NA 145x10° 1.00 145x 10"
Cyclonit 439x10° 259x10° 1.89x10' 1.09 NA NA 253x10° 5.00 5.06x 10°
(RDX)

“me NC NC NC 236x10? NA NA 694x10° 125x 10" 5.55x10°
Nitroglycerin 143x10° 60 10" 1.66x 10* 1L70x 10" NA NA 1.50x 10° 430x10" 350x 10"
p.p'-DDD $.00x10-08 600x10° 833x104 $31x10* 1.60x 10 332x10° 233x10° 125x 10 186x10%

ﬂ pp'-DDT NC NC NC 1.39x10* 1.60x 10" 8.68 x 10* 405x10* 1.25x 10" 3.24x10*

Source: Ecology and Environment, Inc. 1994

Key:  EE = Estimated exposure (mg/kg-day) HQ =Hazard quotient TRV = Toxicity refemce value (mg/kg-dz{ny)
NA = Not available NC = Not a COPC, therefore, values were not calculated
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Table-33
SUMMARY OF HAZARD QUOTIENTS FOR TERRESTRIAL ENDPOINT SPECIES
RME CASE
AOC 26 - ZULU RANGE
Herbaceous Vegetation White-footed Mouse Grasshopper Sparrow Killdeer Red Fox 1
Chemical EE TRV HQ EE TRV HQ EE TRV HQ EE TRV HQ EE TRV HQ
e R — o

Lesd 190x1¢8 | 100x10t | 190 1.60 3.9 a09x10® | 400 1.50 267 61x10' | 150 452x10" 218x10° | 628 349x10°
Zine 220x1¢¢ | 700x100 | 3.4 680x10' | 8.00x10' | 8s0x10' | 74sx100 | 109x10 63ax10" | 149x10' | 109x10* | 137x10! Lo1x10' | 400x100 | 252x10° I
Cyclonite 3sox10' | NA NA 263x10' | 118 23x10' | 268x10' | NA NA 494 NA NA 1o2x10® | 250 409x 107 I
(RDX)
HMX i NA NA 108 250x10' | 432x10t | 112 NA NA 207x10" | NA NA 430x10* | 125x100 | 3.44x10° I
pp’-DDT 1.73x10° | NA NA sesx10* | 2.50x10 | 347x10" | 317x10° | 290x10° 109xl0® | se3x10* | 250x10* | 194xl0 163x10¢ | 125x100 | 130x10° n

— -
Source: Ecology and Environment, Inc. 1994

Key:

EE = Estimated exposure (ng/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 34
SUMMARY OF HAZARD QUOTIENTS FOR AQUATIC ENDPOINT SPECIES
AVERAGE EXPOSURE CASE
AOC 27 - HOTEL RANGE
Aquatic Invertebrates Mallard Duck Raccoon “
EE TRV H EE TRV HQ EE TRV H
1.0t 3.00 337x10? 7.96x10* NA NA 1.61x10? 2.60 6.21x10*
1.0 x 10° 7.00 x 10 1.50 1.45x10? 1.20x 10" 1.21 4.70x 10? 300x10* 1.57x10* II
2.18x10 3.10x10? 7.03 x 10" 4.69 x 10* 6.00 782x10° 7.04x10? 6.25 1.13x10?
Lead (surfac water) 864 (ugll) | 8.68(ugl) 9.95 x 10° NC NC NC NC NC NC
Mercury 1.97x 10" 6.90x 10" 2.86x 10" 6.09 x 10° 6.40x10° 9.51 x10? 7.78x 10* 1.00x 10* 7.718x10?
Nickel 2.04x10 3s0x10 583 x 10* 5.64x10° 3.36x10 1.68x10* 1.17x10* 1.56 7.52x10°
&m2,MnMolum 8.20x 10 400x 10 208 6.49 x 10° NA NA 5.81 x10* 6.90 8.41x10?
e I o1 —
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
C:\PP_& ROD\DELIVER\SPIAFFINALROD\TABLES22. WPD May 30, 1996
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e -
Table 35 ]
SUMMARY OF HAZARD QUOTIENTS FOR AQUATIC ENDPOINT SPECIES
RME CASE
AOC 27 - HOTEL RANGE
Aquatic Invertebrates Mallard Duck Raccoon
= *,,,V_,,,,, E—:EHL= HL ===Hg==== # ==T£L= ===L?=-= =_’I:Ry_ HQ
 Antimony $.59 3.00 1.86 440x10* NA NA 217x10* 260 835x104
L(:oppa 8.39x10 7.00x 10 1.20x 10! 1.16 1.20x 10* 9.66 263x10" 300x10, 8.77x 10"
Lead (sediments) 1.40x10° 310x10 ‘1 452 3m:x10" 6.00 $.03x10? 428x 10" 6.25 6.84x10?
Lead (surface water) 1.82x 10 868x 10 210 NC NC NC NC NC NC
(1gL) (hgl)
Memewy 1.08 6.90x 10" 1.57 334x10° 6.40x 10* $.22x 10" 5.85x10* 1.00x 10 5.85x10?
li Nickel 5.09x 10' 3.50x10' 1.45 141x10? 336x10 420x 10* 1.64x10* 156 1.05x10?
4-amino-2,6-dinitrotoluene 1.69x 10 4.00x 10 423 1.70x10" NA NA 1.07x 10" 6.30 1.58x10*
——

Source: Ecology and Environment, Inc. 1994

Key:

NA = Not available NC = Not a COPC, therefore, values were not calculated

EE = Estimated exposure (mg/kg-day) HQ =Hazard quotient TRV = Toxicity refemce value (mg/kg-day)
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Table 36
SUMMARY OF ANALYTICAL PROGRAM
AQOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES FIELD ANALYTICAL
T
) P
| 1 w C H
S N N} T|T AQ B H C
viviplOt {Oi}]C | P TU TIE|TIC| T L !
FIELD OlO|/|] RoeJRs|L]H EA JO|X]|S|/|] E] O I
EVENT MATRIX MEDIUM EXPLORATION ID DEPTH ROUND Al APl - ¢ -4 Ccl RL lcleplsiaAl X | R | R
si Water Surface Waler 41D-92-01X X x| x X X X [ | ]
St Water Surface Water 41D-92-02X X X X X X X
St Soil Sediment 41D-92-01X X X X X XiX
Sl Soil Sediment 41D-92-02X X X X X X1X
Si Water Sump Water 41D-92-03X 1 X X] X X XX
| Water Sump Water 41D-92-04X 1 X X| x X XX
Sl Water Sump Water 41D-92-05X 1 X X X X Xix
S1 Water Sump Water 41D-92-06X t X X X X X|x
si Water Groundwater 41M-92-01X 1 X X|X X X IX]Xx
SI Water Groundwater 41M-92-01X 2 Xi X|IX X X X XXX
sl Soil Soil 41M-92-01X 26-28 X
Sl Soil Sucface Soil 418-92-01X X| XiIXx X X X
sl Soil Surface Soil 418-92-02X Xi X|X X X X
b | Soil Surface Soil 418-92-03X Xl X |X X X X
sl Soil Surface Soit 418-92-04X Xl X|x X X X
SI Soil Surface Soil 418-92-05X X! XX X X X
SI Soil Surface Soil 415-92-06X X| X|X X X X
sl Soil Surface Soil 41D-92-03X Xl Xi{Xx X X X
Sl Soil Surface Soil 41D-92-04X X1 X|X X X X
Si Soil Surface Soil 41D-92-05X X1 XX X X X
Si Soil Surface Soil 41D-92-06X X] XX X X X
SSI Soil Sediment 41D-9307X Xt XX X X
Ss1 Soil Sediment 41D-93-08X X{ X|X X X
ssl Soil Sediment 41D-93-09X x| x|x| x X i
SSl1 Soil Sediment 41D-93-10X Xl Xlx X X
Ssi Soil Sediment 41D-93-11X X1 XX X X
SSl1 Water Surface Water 41D-93-10X X| X|Xx X X
LY | Water Surface Water 41D-93-11X X| X|X X X
sst Water Groundwater 41M-92.01X 3 Ix]xix] x | x J Ixix] | ] _
A\TABLE36.WPD May 30, 1996
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Table 36
SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES FIELD ANALYTICAL
I I w C
S N Nd|T|T AQ B|H
vivipiot joijC| P TU |TIE|T|IC| T | L
FIELD : OjlOj/| Ro|Rs|LIH EA |O|X|S{/| E}| O
EVENT MATRIX MEDIUM EXPLORATION ID DEPTH ROUND lALAIPL -t -2l PlCl RIL §= [ PISIAL X | R |
Ssi Water Groundwater 41M-92-01X 4 X1 X |X X X XX
Ssi Water Groundwater 41M-93-2A 3 X1 X|X] X X XX
SS1 Water Groundwater 41M-93-02A 4 X1 X|X] X X XX
Ssi - Water Groundwater 41M-93-02B 3 X X1X|] X X XX
sst Water Groundwater 41M-93-02B 4 X1 x|x] x X X|x
ssi Soil Soil 41M-93-02B 24 x| xix}j x X
Ssl Soil Soil 41M-93-02B 4-6 X1 X |X X X
Ssl - Soil Soil 41M-93-02B 30-32 X| XX X XlX
SSI Water Groundwater 41M-93-03X 3 X| X |X X X XX
Sst Water Groundwater 41M-93-03X 4 X1 X|X} X X XX
sst Soil Soil 41M-93-03X 4547 X| XX X X1X
§st Water Groundwater 41M-93-04X 3 X| X |X X X XiXx
SSI Water Groundwater 41M-93-04X 4 X| X |IX X X XX
SS1 Soil Soil 41M-93-04X 5-7 X
SSI Water Groundwater 41M-93-05X 3 X1 X|x] X X X|x
SsI Water Groundwater 41M-93-05X 4 X| X X X X|x
SSI Soil Soil 41M-93-05X §-7 X
RI Water S_Auger SA4101 is-43 X1 X
RI Water S_Auger SA4102 41-46 X| X
RI Water S_Auger SA4103 3742 X1 X
RI Water S_Auger SA4104 3742 X| X
RI Water S_Auger SA4108 40-45 x| x
Water S_Auger SA4106 39-44 X1 X
Water S_Auger SA4107 35-40 X| X
Water S_Auger SA4108 19-24 X1 X
Waler S_Auger SA4109 26-31 X1 X
Water S_Auger SA4110 19-24 X{X
Water S_Auger SA4l1l 3641 X)]| x
Water S Auger SA4111 38-43 . . . Ll __X_
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Table 36
SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES FIELD ANALYTICAL
T
P
I I w C H
S N Nda|T}T AQ B|H C
vivirjOt jJOoi|C}|P TU |T|{E|TIC}J T | L /
O0]O0J]/|]Roe|JRs|L|H EA JO|X|S|]/|E]| O 1
MATRIX MEDIUM EXPLORATION 1D DEPTH ROUND J A} AP -t ! s LP1C RL_ICIPISIAL X | R R
Water S_Auger SA4I11) : 4045 [ | X| X
Water S_Auger SA4114 44-49 X] X
Water S_Auger SA411S 25-30 X1 X
Water S_Auger SA4116 40-45 Xl Xx
Water S_Auger SA4117 45-50 X1X
Water S_Auger SA4118 24-29 XlXx
Water S_Auger SA4119 45-50 X|X
Water S_Auger SA4120 3843 X|1X
Water S_Auger SA4121 19-24 XX
Water S_Auger SA4122 13-18 X| X
Water S_Auger SA4123 50-55 X|X
Water S_Auger SA4123 55-60 X| X
Water S_Auger SA4123 60-65 X1 X
Water S_Auger SA4123 65-70 X| X
Water S_Auger SA4123 70-75 X| X X
Soil Soil 4]1E-94-01X 2 X] X X XX X X| X X
Soil Soil 41E-94-01X 4 X] X X X|x X X1 X X
Soil Soil 41E-94-01X 10 X| x X X|Xx X X! X X
Soil Soil 41E-94-02X 2 X| X X Xt x X X| X X
Soil Soil 41E-94-02X 9 X| X X Xi X X X | X X
Soil Soil 41E-94-03X 2 X| X X X1 x X X| x X
Soil Soil 41E-94-03X n X] X X X|X X X| x X
Soil Soil 41E-94-04X 1 X1 X X X|X X X1] X X
Soil Soil 41E-94-04X 3 X] X X X]Xx X X X X
Soil Soil 41E-94-05X 3 X1 X X XX X X X X
Soil Soit 41E-94-05X 5 X| X X XX X X| x X
Soil Soit 41E-94-05X 10 X} X X X|X X x| x X
Soil Soil 41E-94-06X 3 X1 X X X X
Soil Soil 41E-94-06X 9 X| X X X X
e ——— T — e — — — |
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Table 36
SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES FIELD ANALYTICAL
T
P
1 1 w C H
S N Nd|T|T AQ B H (o}
ViviPpjOotct joi|C}|P TU T|EJT|IC| T L I
FIELD ) OJ]O{/] Ro|Rs|L}H EA J]O]X|S]/| E 0 1
EVENT MATRIX MEDIUM EXPLORATION ID DEPTH ROUND [ A ___A Pl - ¢ -s1 P R !! é; .E A -é- =L R
Rl Soil Soil 41E-94-07X 4 X1 X X X X
RI Soil Soil 41E-94-07X 10 X1 X X X X
RI Soil Soil 41E-94-08X 4 Xl X X X X
Rl Soil Soil 41E-94-08X 10 X1 X X X X
RI Soil Soil 41E-94-08X 12 X1 X X X X
Rl Soil Soil 41E-94-09X 4 Xl X X X X
RI Soil Soil 41E-94-09X 9 X1 X X X X
Rl Water Groundwater 41M-9201X 5 Xl X X X X X
RI Water Groundwater 41M-92-01X 6 Xt X X X X X
Rl Water Groundwater 41M-93-02A 5 Xi Xx X X X X
RI Water Groundwater 41M-93-02A 6 X1 X X X X X
Rl Water Groundwater 41M-93-02B s X1X X X X X
RI Water Groundwater 41M-93-02B 6 X1 X X X X X
RI Water Groundwater 41M-93-02C s X1 X X X X X
R1 Water Groundwater 41M-93-02C 6 X| X X X X X
R1 Water Groundwater 41M-93-03X 5 X1 X X X X X
RI Water Groundwater 41M-93-03X 6 X1 X X X X X
RI Water Groundwater 41M-93-04X L X1 X X X X X
Rl Water Groundwater 41M-93-04X 6 Xl x X X X X
RI Water Groundwater 41M-93-05X s X| x X X X X
RI Water Groundwater 41M-93-05X 6 Xl X X X X X
RI Water Groundwater 41M-94-03B s X| X X X X X
RI Water Groundwater 41M-94-03B 6 Xl X X X X X
RI Water Groundwater 41M-94-06X s X| X X X X X
RI Water Groundwater 41M-94-06X 6 X1 X X X X X
RI . Water Groundwater 41M-94-07X s X| X X X X X
RI Water Groundwater 41M-9407X 6 X1 X X X X X
RI Water Groundwater 41M-94-08A 5 Xt X X X X X
RI Water Groundwater 41M-94-08A 6 x| x =_j= X X X X
—— e _ e e — — —
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T Table 36 e =1
SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES FIELD ANALYTICAL
T
P
I | w C H
S N N} T| T AQ B H C
ViVvIPLOt jOi]C ]| P TU T TIC] T L /
FIELD . OJO}|]/IRe]J]Rs|L}H EA O S]/] E (4) 1
EVENT MATRIX MEDIUM . EXPLORATION ID DEPTH ROUND ££ =t -3 1P C Rl C P é A X | R R
Rl Water Groundwater 41M-94-08B 5 X] X X X X
Rl Water Groundwater 41M-94-08B 6 X] X X X X X
RI Water Groundwater 41M-94-09A 5 X1 X X X X X
RI Water Groundwater 41M-94-09A 6 X| x X X X X
Rl Water Groundwater 41M-94-09B s X| X X X X 11X
RI Water Groundwater 41M-94-098 6 X| X X X X X
Rl Water Groundwater 41M-94-10X L) X1 X X X X X
RI Water Groundwater 41M-94-10X 6 X| X X X X X
RI Water Groundwater 41M-94-11X 5 X| x X X X X
Rl Water Groundwater 41M-94-11X 6 X} X X X X X
RI Water Groundwater 41M-94-12X 5 X| x X X X X
Rl Water Groundwater 41M-94-12X 6 X| x X X X X
Rl Water Groundwater 41M-94-13X 5 Xl x X X X X
RI Water Groundwater 41M-94-13X 6 Xl x X X X X
RI Water Groundwater 41M-94-14X s X| X X X X X
RI Water Groundwater 41M-94-14X 6 X| X X X X X
RI Water Groundwater 41M-94-01X X X X
RI Water Groundwater 41M-94-02A X X X
RI Water Groundwater 41M-94-02B X X X
RI Water Groundwater 41M-94-03X X X X
Rl Water Groundwater 41M-94-04X X X X
R1 Water Groundwater 41M-94-05X X X X
RI Gas T_Probe TS-01 5-7 Xe
RI Gas T_Probe Ts-01 79 Xe
RI Gas T_Probe TS-01 9-11 X+
Ri Gas T_Probe TS-01 11-13 X*
Rl Gas T_Probe TS-01 13-15 Xe
RI Gas T_Probe TS-01 19-21 Xe
RI . Gas T Probe TS-02 5-7 - 1 I xe
A\TABLE36.WPD May 30, 1996
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Table 36

SUMMARY OF ANALYTICAL PROGRAM
AQC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES FIELD ANALYTICAL

T

P

1 1 w C H

S N Nda|T|T AQ B|H C

YiViPlOt |JOi]|]C P TU |T]E|T|IC} T | L /

OJO|]J/fIRe JRs}L|H EA JOjX]|S}/|E{ O 1

MATRIX MEDIUM EXPLORATION ID DEPTH ROUND (AL ALPL - ¢ |- sl P} C RL _ICIP MLL
Gas T_Probe TS-03 5-7 X
Gas T_Probe TS-04 5-7 X
Gas T_Probe TS-04 10-12 Xe
Gas T_Probe TS-04 15-17 Xe
Gas T_Probe TS-04 20-22 Xe
Gas T_Probe TS-0$ 57 X
Gas T_Probe TS-06 57 Xe
Gas T_Probe TS-07 57 X*
Gas T_Probe TS-08 57 X*
Gas T_Probe TS-09 5-7 Xe*
Gas T_Probe TS-10 57 Xe
Gas T_Probe TS-1t 57 Xe
Gas T_Probe TS-12 s-7 X
Gas T_Probe TS-13 5-7 X+
Gas T_Probe T5-13 57 X*
Soil T_Probe TS-01 18-20 Xe
Soit T_Probe T5-01 2325 Xe
Soil T_Probe T5-01 3032 X*
Soil T_Probe TS-01 35-37 X+
Soil T_Probe TS-02 30-32 X
Soil T_Probe T8-02 35-37 X
Soil T_Probe TS-03 30-32 X+
Soil T_Probe TS-03 35-37 X*
Soil T_Probe TS-04 1820 Xe
Soil T_Probe TS-04 23-2§ X
Soil T_Probe TS-04 30-22 X*
Soil T_Probe TS-04 35-37 X*
Soil T_Probe TS-0§ 3o-n X+
Soil T Probe TS-05 -2 M| X*
S = T L X S——
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Table 36

SUMMARY OF ANALYTICAL PROGRAM
AQC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES FIELD ANALYTICAL
T
P
I I w C H
s N Nd|T|T| AQ B|H C
viv|rloct|oilclr] Tu {T|E|T|C| T | L /
FIELD ) olol/|roe|rs|{Llul EA lolxis}/]E]O 1
EVENT | MATRIX MEDIUM EXPLORATION ID pepTH | ROUND falaldpl . o | ., RL lcleplslal x
RI Soil T_Probe TS-06 2
RI Soil T_Probe TS-06 2
RI Soil T_Probe TS-07 2
Rl Soil T_Probe TS-07 2
RI Soil T_Probe TS-10 2
RI Soil T_Probe Ts-10 2
RI Soil T_Probe TS-11 2
RI . Soil T_Probe TS-11 2
RI Soil T_Probe TS-12 2
RI Soil T_Probe Ts-12 2
RI Soil T_Probe TS-14 2
RI Soil T_Probe TS-14 2
RI Soil T_Probe TS-1$ 2
RI Soil T_Probe TS-1$ 2
RI Soil T_Probe TS-16 2
RI Soil T_Probe TS-16 2
RI Soil S.Boring 41M-94-03B 2 x| x
RI Soil $.Boring 41M-94-03B 2 x| x
RI Soil $.Boring 41M-94-03B 2 x| x
RI * Soil $.Boring 41M-94-03B 2 x| x
RI Soil $.Boring 41M-94-03B 2 x| x
RI Soil $.Boring 41M-94-03B 2 X | x
RI Soil S.Boring 41M-94-03B 2 x| x
RI Soil $.Boring 41M-94-03B 2 x| x
RI Soit S.Boring 41M-94-03B 2 x| x
R Soil $.Boring 41M-94-03B 2 x| x
RI Soil S.Boring 41M-94-03B 2 x| x
Soil $.Boring 41IM-94-03B 2 x| x
Soil S.Boring - 41M-94-03B 2 : _ . A1l x]x
AA\TABLE36.WPD May 30, 1996
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Table 36

SUMMARY OF ANALYTICAL PROGRAM
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

PARAMETERS
OFF-SITE LABORATORY- PAL ANALYSES FIELD ANALYTICAL
T
| 4
I I w C H
S N Nd|T]|T AQ B H C
ViVvi|ppOt ]|JOi|C] P TU TIEJT|C| T L /
) OJ]O|J/|] Ro |Rs|L]H EA O|X|Sj/{]E| O I
MATRIX MEDIUM EXPLORATION ID DEPTH ROUND ALAIPL - ¢t 1 -1 PICI| RL CIPISIAL X | R
Soil S.Boring 4IM-94-07X 2 [ ] X
Soil S.Boring 41M-94-08A 2 X
Soil S.Boring 41M-94-08B 2 X
Soil S.Boring 41M-94-09A 2 b ¢
Soil S.Boring 41M-94-09B 2 X
Soil S.Boring 41M-94-10X -2 X
Soil $.Boring 41IM-94-11X 2 X
Soil S.Boring 41M-94-12X -2 X
Soil S.Boring 41M-94-13X -1 X
Soil S.Bodg 41M-94-14X =-2 . _— X
Source: ABB Environmental Services, Inc. 1996
Notes:
VOA = Volatile Organic Analysis TDS = Total Dissolved Solids
SVOA = SemiVolatile Organic Analysis TPHC=Total Petrolium Hydrocarbons
P/P = Pesticide/PCBs WATER QUAL =Sulfate, Alkalinity, Phosphate, Nitrite as Nitrogen, Total Kjeldhal Nitrogen
Inorg. = Inorganics BTEX =Benzene, Toluene,ethylbenzene, M/P/O-Xylenes
TOC = Total Organic Carbon CHLOR =Chlorinated VOCs
EX = Explosives TCLP= Toxicity Characteristics Leachate Procedure
TSS = Total Suspended Solids TPHC/IR=Total Petrolium Hydrocarbons by Infared Spectrophotometry

X*=The chlorinated VOCs t-1,2-DCA, c-1,2-DCA, TCE only
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Table 37
SOIL GAS FIELD ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
TS-01 [ 1 <1.0 <1.0 3.9 03/30/95 Soil Vapor
Ts-01 7 1 <1.0 <1.0 <1.0 03/30/95 Soil Vapor
Ts-01 9 1 <1.0 <1.0 <1.0 03/30/95 Soil Vapor
Ts-01 11 1 <1.0 <1.0 <1.0 03/30/95 Soil Vapor
TS-01 13 1 <1.0 <1.0 <1.0 03/30/95 Soil Vapor |
TS-01 19 1 <1.0 <1.0 <1.0 03/30/95 Soil Vapor
TS-02 ] 1 <1.0 <1.0 <1.0 03/30/95 Soil Vapor
TS-03 5 1 <1.0 <1.0 <1.0 03/30/95 H
TS-04 S 1 <1.0 <1.0 3.6 03/30/95
Ts-04 10 1 <1.0 <1.0 <1.0 03/30/95
TS-04 15 1 <1.0 <1.0 <1.0 03/30/95
TS-04 20 1 <1.0 <1.0 <1.0 03/30/95
TS-05 s 1 <1.0 <1.0 <1.0 03/30/95
TS-06 s 1 <1.0 <1.0 <1.0 03730195
Ts-07 s 1 <1.0 <1.0 <1.0. 03/30/95
TS-08 s 1 <1.0 <1.0 <1.0 03/30/95
TS-09 [ 1 <1.0 <1.0 <1.0 03/30/95
Ts-10 s 1 <1.0 <1.0 <1.0 03/30/95
TS-11 s 1 <1.0 <1.0 <1.0 03/30/95
TS-12 ] 1 <1.0 <1.0 <1.0 03/30/95
Ts-13 5 1 <1.0 <1.0 <1.0 03/30/95
TS-13 s 1 <1.0 <1.0 <1.0 03/31/95 Soil Va
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 38
TERRAPROBE SOIL FIELD ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

_Comments
Soit
Soil
Soil
Soil
Ts-02 Soil
Ts-02 Soil
TS-03 Soil
Ts-03 Soil
Ts-04 18 1 <14 <14 <14 04/03/95 | Soil
T5-04 23 1 <12 <12 <12 04/03/95 | Soil
TS-04 30 1 <13 <13 180 0313095 | soil
Ts-04 3s 1 <13 <13 64 03/30/95 | Soil
TS-05 30 1 22 <12 49 0331795 | Soil
Ts-05 35 1 <12 <12 23 033195 | Soil
TS-06 30 1 <14 <14 <14 033195 | Soil
TS-06 35 1 <12 <12 <12 033195 | soil
T5-07 30 1 <1.0 <10 <10 03/31095 | Soil
Ts-07 35 1 <12 <12 2 0373195 | soil
Ts-10 30 1 <13 <13 <13 04/04/95 | Soil
Ts-10 35 1 <13 <13 <13 04/04/95 | Soil
TS-11 30 1 <14 <14 <14 04/04/95 | Soil

TS-11 35 1 43 <16 4.2 04/04/95 | Soil J"
Ts-12 30 1 2.6 <13 2 0331995 | Soil
Ts-12 35 1 <12 <12 18 03731195 | Soil
Ts-14 30 1 <14 <14 <14 04/03/95 | soil
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Table 38

TERRAPROBE SOIL FIELD ANALYTICAL RESULTS
AQOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

Location Sample RL t-1,2-DCE | ¢-1,2-DCE TCE Date

| D | ot | o) )| | Ansiyzed | Comments
TS-16 30 1 4.5 <1.3 34 04/04/95 Soil
TS-16 30 1 1.5 <1.0 46 04/04/95 Soil

Lo
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)
41E-94-01X 41E-94-01X 41E-94-01X 41E94-02X 41E-94-02X 41E-94-03X 41E-94-03X 41E-94-04X 41E-94.04X 41E-94-05X 41E-94-085X 41E-94-05X
2FT o4 FT 10FT 02 FT 9 FT 02 FT nFrr 1FT 3FT 3FT SFT 10 FT
TP40102F TP40104F TP40110F TP40202F TP40209F TP40302F TP4O311F TP40401F TP40403F TP40SO3F TP40S03SF TP40510F
<44 <4.83 <5.4 <4.4 <5.6 <5.1 <5.7 <6.1 <4.3 <4.9 <4.2 <5.0
t+-1,2-DCE <22 <2.4 <21 <2.2 <2.8 <2.5 <2.9 <3.0 _<2.1 <2.4 <2.1 <2.5
¢-1,2-DCE <2.2 <2.4 <21 <2.2 <2.8 <2.5 <2.9 <3.0 <2.1 <2.4 <2.1 <2.5
<2.2 <24 <27 <22 <2.3 <25 <29 <3.0 <2.1 <24 <2.1 <2.5
<2.2 <24 <27 <2.2 <2.8 <2.5 <29 <3.0 <21 <24 <21 <28
<22 <2.4 <21 <2.2 <2.8 <2.5 <2.9 <3.0 <2.1 <2.4 <2.1 <2.5
<2.2 <24 <2.7 <2.2 <28 <2.5 <2.9 <3.0 <2.1 <24 <2.1 <2.$
<22 <24 <2.7 <2.2 <2.8 _<2.5 <29 <3.0 <2.1 <2.4 <2.1 <2.5
<4.4 <4.3 <54 <4.4 <5.6 <5.1 <57 <6.1 <4.3 <4.9 <4.2 <50
<2.2 <2.4 <2.7 <2.2 <2.8 ‘<_2_.5 51.9 <3.0 <2.1 <24 <2.1 <25
1,1,2,2-TCA <44 <4.3 <54 <4.4 <5.6 <5.1 <5.7 <6.1 <4.3 <4.9 <4.2 <5.0
1,2-dichlorobenzene <2.2 <2.4 <2.7 é2 <2.8 —_ <2.5 % <3.0 _<_2=.l <24 <2.1 <2.5
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I Table 40
SOIL BORING FIELD ANALTYCAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
1 41M94-03B 41M-94-03B 41M-94-03B 41M-94-03B 41M-94-03B 41M-94-03B 41M-94-03B
Analyte 02 FT 7FT 12 FT 17 FT 22FT 27FT 32FT
ug _ SB40307F SB40312F SB40317F SB40322F SB40327=I: SB40332F
<4.1 <43 <5.6 <69.2 <5.0 <52
Il t-1,2-DCE <2.1 <2.1 <2.1 <238 <3.1 <2.8 <2.6
c-1,2-DCE <2.1 <2.1 <2.1 <238 <3.1 <2.5 <2.6
Benzene <2.1 <2.1 <21 <28 <3.1 <2.5 <2.6 “
l Trichloroethene <2.1 <2.1 <2.1 <2.8 <3.1 <2.5 46 H
l! Toluene <2.1 <2.1 <2.1 <28 <3.1 <2.5 <2.6 I
Tétrachloroethene <2.1 <21 <2.1 <28 <3.1 <2.5 <2.6
Ethybenzene <2.1 <2.1 <2.1 <2.8 <3.1 <2.5 <26 II
m/p-xylene <42 <4.1 <43 <5.6 <69.2 <5.0 <5.2 ||
o-xylene <2.1 <2.1 <2.1 <28 <3.1 <2.5 <2.6 n
II 1,1,22-TCA <4.2 <4.1 <4.3 <5.6 <69.2 <5.0 <5.2
1,2-dichlorobenzene <2.1 <2.1 <2.1 <23 <3.1 <2.5 <2.6 ||
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Table 40 (continued)
SOIL BORING FIELD ANALTYCAL RESULTS
AQOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
41M-94-03B 41M-94-03B 41M94-03B 41M-94-03B 41M-94-03B 41M-94-03B 41M-94-03B
37FT 42FT 47 FT 52FT STFT 62 FT 67 FT
SB40337F SB40324F SB40347F SB40352F SB40357F_ SB40362F SB40367F
<5.0 <5.1 <5.4 <S.1 <5.0 <S.1 <S.1
| +1,2DCE <2.5 <2.5 <2.7 <2.8 <2.5 <2.6 <26
¢-1,2-DCE <2.5 <2.5 <2.7 <2.5 <2.5 <2.6 <2.6
Benzene <2.5 <25 <21 <28 <2.5 <2.6 <2.6
Trichloroethene 53 8.6 <23 <2.5 <2.5 <26 <2.6 i
Toluene <28 <2.5 <2.1 <2.5 <2.5 <2.6 <2.6
| Tevachioroethens <25 <2.$ <27 <2.5 <25 <26 <26
| Ethybenzene <2.5 <2.5 <2.7 <2.5 <2.5 <2.6 <2.6
m/p-xylene <5.0 <5.1 <5.4 <s.1 <5.0 <S.1 <S5.1
o-xylene <2.5 <2.5 <27 <2.5 <2.5 <2.6 <2.6
1,1,2.2-TCA <5.0 <S.1 <54 <s.1 <5.0 <5.1 <5.1
1,2-dichlorobenzene | <2.5 <2.5 <2.7 | <2 <2.5 <2.6 <26
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Table 41
SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
SITE ID: FORT DEVENS A1E-94-01X AE-94-01X AES40IX | 4IE9401X 4IE-94.01X AEI4OIX | 4IES4I0IX |
DEPTH: BACKGROUND N n an an 100 0n Y]
Field Sample Number:] CONCENTRATIONS EX410101 EX410101 EX410103 EX410103 EX410109 EX410109 EX410201
19 3.83 <2341 524 <254 1 13.5 <254 1 <254
s 7.94 245 11.4 302 703 s42
0.81 <3 NA <5 NA 0.943 NA
810 259 NA 166 NA 552 NA
3 8.0 <6.02 .88 <6.02 288 <6.02
47 3.07 NA 231 NA 104 NA
13.8 69 NAl 581 NA 19 NA
18000 7990 NA 5840 NA 23500 NA
48 42 <186 2.88 <186 12,1 <186
3500 1390 NA 1250 NA 3630 NA
380 811 NA 104 NA 412 NA
146 9.03 NA 6.19 NA 266 NA
2400 351 NA [11; NA 2830 NA
24 314 NA 300 NA 513 NA
323 78 NA 6.5 NA 292 NA
iy ) 174 NA 147 NA $6.2 NA
S (ng’e) i
<033 NA <U33 NA <033 NA N
<2l NA <21 NA <21 NA N
<066 NA <066 NA <066 NA N
<62 NA <62 NA <62 NA N
<12 NA <12 NA <12 NA N
<061 NA <061 NA <061 NA N
<068 NA <068 NA <068 NA N
<033 NA <033 NA <0m NA N
<033 NA <033 NA <033 NA N
L 2/e)
T T I tetrachloroethane <00 WA — 179 T NZ VA
, <017 NA <017 NA <017 NA NA
<012 NA <012 NA <012 NA NA
<.00078 NA <00078 NA <.00078 NA NA
0.016° NA 0.017¢] - NA 0.0084¢ _NA NA
870 RA TIT0 NA] kj NA] N
NAI <28.1 NA N
May 30, 1996
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Table 41 '
SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
: AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
SITE ID: FORT DEVENS | 41E94-02X AIE-94.02X 41E-94.02X 41E-94-03X AE-94-03X AE94 03X 1E-9404X |
DEPTH: BACKGROUND n in N Y 1nn ue 1n
Field Sample Number:| CONCENTRATIONS EX410201 EX410209 EX410209 EX410301 EX410310 EX410310
19 4.68 15 s12 129 2541 17
54 <5.18 307 347 922 506 132
0.81 < < NA 1.76 NA 1.68
810 318 1930 NA 459 NA 2010
33 <4.08 18.1 <6.02 35.4 <6.02 483
47 1.96 6.5 NA| 933 NA 229
135 5.24 14.5 NA 20.4 NA 254
18000 3770 15100 NA 30400 NA 35300
48 2.09 6.5 <18.6 1 <18.6 113
5500 633 3490 NA 6640 NA 8720
380 703 276 NA 280 NA 625
146 497 19.5 NA 257 NA 38.8
2400 338 1300 NA 4410 NA 6670
234 344 505 NA 532 NA 691
323 <139 15 NA 48.4 NA $6.5
499 <8.03 349 NA 65.9 NA 90.8
i (0]
I . <033 <033 NA <. NA <033
Benzo[b|Fluoranthene <2l <21 NA <al NA <21
<066 <.066 NA <066 NA <066
<62 <62 NA <62 NA <62
<12 <12 NA <12 NA <12
<061 <.061 NA <061 NA <061
<068 <.068 NA <068 NA <068
<033 <033 NA <033 NA <033
<033 <033 NA <033 NA <033
(D)
<0023 <0024 NA <0023 NA <0024 <
<017 <017 NA <017 NA <017 <01
|»Methylene Chloride <012 <012 NA <012 NA <012 <012
[Totuene <.00078 <.00078 NA <.00078 NA .0012¢ <.0007
*Trichlorofluoromethane 0.0059* 0.011° NA 0.0059* NA 0.013 B* <008
(re'e) ,
otal Organlc Carbon k| 70) NX kit L] V& 3070 T IGﬂ
otal Petroleum Hydrocarbons <28.5 <283 NA 8.1 NA <283 4.
— _
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Table 41

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOQC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SITE ID: FORT DEVENS AIE-94-04X 41E-94-04X AE-94-04X 41E-94-04X 41E-94-05X
DEPTH: BACKGROUND 1n e in in in

Field Sample Number: mﬂcx% ED410400 EX410402 EX410402 EX410502

T “F310] 17 3300

19 2541 <124 6.33 <245 s.s

L7} 260 285 D 7.88 277 144

0.81 NA NA <S NA| <S

210 NA NA 263 NA 204

33 <6.02 <6.02 D 6 <6.02 .05

47 NA NA 228 NA <1.42

13.5 NA NA 5.87 NA 89

18000 NA NA 6750 NA 4710

48 <186 <186 D 1.81 <186 49

5500 NA NA 1160 NA 616

380 NA NA 86 NA 753

. 146 NA NA 6.49 NA 3.93

2400 NA NA 2 NA 380

234 NA NA 326 NA 344
323 NA NA 6.56 NA m
43.9 NA NA 13.8 NA 95.8

S (pg/e)

<3 D NA <033 NA 0.04%

[Acenaphthylene
Benzo|b]Fluoranthene <21 D NA <21 NA 03 <21 D

<.0059 D NA <.0059 NA <.0059 .02 b

N
Benzo{k|Fluoranthene <066 D NA <.066 NA 0.2 12D N
*Bis (2-ethylhexyl) Phthalate <62 D NA <62 NA <62 <62 D N

<12D NA <12 NA 0.24 16 D N
* Di-n-butyl Phthalate <061 D NA <061 NA <061 <061 D N
{Fluoranthene 038 D NA <068 NA 0.26 19D N
IPhenanthrene 0.17 D NA| <033 NA 0.066 044 D N
037 D NA <033 NA 0.28 16 D N
(ng/p) |
<02 D NA <0024 NX <0024 053 D N
<017 D NA <017 NA <017 .1 D* N
<012 D NA <012 NA <012 052 D* N
<.00078 D NA <.00078 NA 0.0017¢ 023 D* N
N
|
N
J

otal Organlc Carbon %0 D VA& 1580 NX 3300 T80 D
otal Petroleum Hydrocarbons <285 D NA <11 NA 4s0| $38 D
- L
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— = o e et
Table 41 ' 1
SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
‘ SITEID:] . FORTDEVENS | 4IE9405X | 4IE9405X | 4IE94 05X HE9405X 41E-94-05X AE94 05X | 4IES4 08X |
DEPTH:|  BACKGROUND in sn st sn sn 0on 0n
Field Sample Number:| CONCENTRATIONS ED410502 EX410504 ED410504 EX410504 ED410504

i” Ty ﬂﬁ ﬂ
! 19 <248 38 52D <248 <248
IBarium 54 268 D 67 737D 319 320 D
{Beryitium 0.81 NA <$ <s$D NA| NA|
ICalctum 810 NA 165 166 D NA NA
[Chromium 33 <6.02 D <4.05 <4.08 D <6.02 <6.02 b
ICobalt 47 NA <1.42 1.66 D NA| NA|
: opper 135 NA 3N 352D NA NA
{iron 18000 NA 3870 3930 D NA NA!
[Lesd 48 352D 2.14 196 D <186 352 D
[Magnestum 5500 NA 878 mbo NA| NA|
IManganese 380 NA 62.3 679 D NA NA
INIckel 146 NA 464 43D NA NA
iPotassium 2400 NA 463 529 D NA NA
ISodium 234 NA 303 D NA NA
[Vanadium 323 NA 3.96 463 D NA| NA|

Zine 439 NA 153 137D NA| NA
k 7 YOLA DRCAN r1)
Acenaphthylene NA <033 <033D NA <033
[Benzo[b]Fluoranthene NA| <21 <21 D NA| NA, <21 N
|Benzofk)Fluoranthene NA <.066 <066 D NA NA <.066 N
| Bis (2-ethylhexyl) Phthalate NA <62 <62 D NA| NA| <62 N
| , NA <12 <12D NA NA <12 N
|* Di-n-butyl Phthalate NA <061 <061 D NA NA| <061 N
[Fluoranthene NA <.068 <068 D NA| NA <068 N
[Phenanthrene NA <033 <033 D NA NA <033 N.
Pyrene NA <033 <033 D NA NA <033 N
PAL, VYOI DRCANICS (ug'D) I
IT.1.7,2-tetrachlorocthane NA <0024 <3027 D NA <0013 N.
le Acetone NA <017 <017 D NA NA <017 N
*Methylene Chioride NA <012 <012 D NA| NA <012 N

oluene NA <.00078 <.00078 D NA NA <.00078 N
*Trichlorofluoromethane NA <.0059 <0059 D NA NA <.0039 N
(OTHER (s¢’g) !

‘otal Organlc Carbon NA o7 eI3 D NA NA 1500 N

otal Petroleum Hydrocarbons NA <28.5 <28.5 D NA NA <283 Ng
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Page E - 66

| Table 41

! SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS

l AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

‘ SITEID:]  FORT DEVENS “41E-94-06X 41E-9406X HEIL0IX NE-9407X AE-9408X 41E-9408X AE4 08X ]

i DEPTH: BACKGROUND in " 4N 117,} an 10on nn

| Field Sample Number:] CONCENTRATIONS EX410603 EX410610 EX410704 EX410710 EX410804 EX410810 EX410812

11.\71—-1 um BU

“ rsenic

Barlull

iBerylium

iCalclum

hromium
‘obalt
opper

Iron
Lead
Magnulum
iManganese
Nickel
Potassium

ndium '
ansdium

Zinc

PA] TIVOL DRCARICS Gig/)

Acenaphthylene < <033 <0373 — <033 <033 ~ <033 <
iBenzo]b)Fluoranthene <21 <21 <21 <21 <21 <21
IBenzofk]Fluoranthene <066 <066 <066 <066 <066 <066 <
e Bis (2-¢thythexyl) Phthalate <62 <62 <62 13 <62 <62
! ‘ <12 <12 <12 <12 <12 <12
{*Di-n-butyl Phthalate <061 <061 <061 <061 <061 <061 <061
IFluoranthene <.068 <068 <.068 <068 <.068 <.068 <.06
Phenanthrene <033 <033 <.033 <033 <033 <033 <033
Pyrene <033 <033 <.033 <033 <033 <033 <033

PAL VOLA ORGANICS (ng/g)

U 1.1 -tetrachloroethane < <0023 <0014 <0024 <00 —<.007 <
*Acetone <017 <017 <017 <017 <017 <017 <01
*Methylene Chioride <012 <012 <012 <012 <012 <012 <012

oluene : <.00078 <.00078 <.00078 <.00078 <,00078 <.00078 <.0007

*Trichloroflucromethane <0059 <.0059 <0089 <0089 <.0039 <0059 <.005
(OTHER (pg/e)

otal Organlc Carbon b} | 7580 — 703 T 738 .73
otal Petroleum Hydrocarbons <28 <28 <27.8 <218 <278 <28 <27

———— p———— e e ——y e p— - p——— -— - - - —_—
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Table 41
SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
SITE ID: FORT DEVENS | 4IE-94-09X A1E-9409X A1E-94-09X 4IM920IX | 4IM9302B | 41IM9302B 41IM-9302B
DEPTH: BACKGROUND an " o 26281 240 6N oann
Fleld Sample Number:] CONCENTRATION EX410904 EX410910 ED410910 BX410126 BX410204 BX410232
= T 5
19 3.76 3.8 373D
Barium 54 104 7.54 784D
Beryllium 0.81 <s <s <5 D
alclum 810 229 336 299 D
um 13 587 <4.08 <4.05 D
‘obalt 41 2.26 2.14 1.2 D
opper 135 3.57 333 364 D
Iron 18000 5280 4330 4150 D
Lead 43 2.54 233 245 D|
agnesium ) 5500 1100 879 202 D
Manganese 380 80.3 .7 60.1 D
ickel 146 5.29 467 427D
Potasstum 2400 614 466 473D
um 234 . <100 <100 <100 D
anadium 323 5.43 443 427D
09| 123 102 998 D
re'e)
cenaphthylene <033 <033 <033 D
Benzo(b)Fluoranthene <21 <21 <21 D
Benzo[k|Fluoranthene <.066 <.066 <.066 D
*Bls (2-ethylhexyl) Phthalate <62 <62 <62 D
<12 <12 <12 D
*Di-n-butyl Phthalate <061 <061 <.061 D
Fluoranthene <.068 <.068 <.068 D
Phenanthrene <033 <.033 <033 D
Pyrene <033 <033 <033 D
)
1.2 teirachlo <024 <0034 <0013
*Acetone <017 <017 <017 D
*Methylene Chloride <012 <012 <012 D
oluene <.00078 <.00078 <,00078
*Trichlorofiuoromethane <.0059 <.0059 <.0059 D
((T0) )
'otal Organic Carbon 763 3N 358 D T NA RA 3
otal Petroleum Hydrocarbons I <278 <278 <28 D| NA NA] NA N
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SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS

AOC 41 - UNAUTHORIZED DUMPING ARFA (SITE A)

|
1 SITE 1D: FORT DEVENS | 41IM-93-02B 41IM-93-03X 41M-9304X 41M-93-05X 41M-94-02C 4IM9407X | 41M-94-08A
‘ DEPTH: BACKGROUND 30321 4547 sn sn 2931 1 ST 2426 1t ‘
| Field Sample Number:] CONCENTRATIONS BX410505 BX412C29 BX410705 BX418a25 |
l'—__‘ — Ty m - & q - —=i
fArser 19 NA NA NA
[Bartem 4 NA NA NA
|Beryltium 0.81 NA NA NA
\ alchun 810 NA NA NA
romium k k] NA NA NA
obalt 47 NA NA NA
opper 13.5 NA NA NA
Iron 18000 NA NA NA
ILend 48 NA NA NA|
iMagnesium 5500 NA NA NA
Mlnganae 380 NA NA NA
Nlclwl 146 NA NA NA
Potassium 2400 NA NA NA
odiam 4 NA NA NA
snadium 323 NA NA NA
99 NA NA NA
PAL SEMIVOL DRCANICS (ug/D)
[Acenap y]ene NA NA NA|
Benzo[b)Fluoranthene NA NA NA
Benzo|k]Fluoranthene NA NA NA
f+Bis (2-cthylhexyl) Phthalate NA NA NA
‘ NA NA NA
*Di-n-butyl Phthalate NA NA NA
Fluoranthene NA NA NA
Phenanthrene NA NA NA Al
Pyrene NA NA NA| i
PAL VOL DRCANICS Gige) |
ITT XX Tetrachlore VX N& RX W
1* Acetone NA NA NA N
*Methylene Chloride NA NA NA N
oluene NA NA NA N
*Trichlorofluoromethane NA NA NA N.
S TTIET
| oul()rga::]lc‘?c-rbon =150 5 5] T3S 3500 r i) "
otal Petroleum Hydrocarbons NA NAI NAl NA NA NA N
T T T R L S =S !
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Table 41
SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING ARFA (SITE A)
— SITEID: FORT DEVENS | 41IM-94-08B 41M94-09A 4IM 94098 | 4IM-94-10X AIM9F11X | 4IM94-12X AM9413X
l DEPTH: BACKGROUND 3941 M ISR 404020 W0-4a2n 34360 4021 19211
: Field Sample Number:| CONCENTRATIONS BX418B40 BX419A35 BX419B40 BX411040 BX411135 BX411240 BX411320
e _—
[ATaminam 000 . KA NA WA ~NA|
A reenic 19 NA NA NA NA NA
iBarfum 54 NA NA NA NA NA
[Beryltium _ 0.81 NA NA NA NA NA
| alctum 810 NA NA NA NA NA
romjum 33 NA NA NA NA NA
} obalt 47 - NA NA NA NA NA
ICopper 13.5 NA NA NA NA NA
Iron 18000 NA NA NA NA NA
Lead 48 NA NA NA NA NA
agnesium 5500 NA NA NA NA NA
IManganese 380 NA NA NA NA NA|
INIcket 14.6 NA NA NA NA NA
[Potassium 2400 NA NA| NA NA NA
ISodtum 234 NA| NA NA NA NA|
anad| 323 NA NA NA NA NA
439 NA NA NA NA NA
PA] VTVOL2 F ORGANITS (ug/p)
Acenaphthylene NA NA| NA NX “NA
{Benzo[b]Fluoranthene NA NA NA NA NA
Benzo[k]Fluoranthene NA] NA NA NA| NA
*Bis (2-ethythexyl) Phthalste NAj NA NA NA NA
i NA NA NA NA NA
1*Di-n-butyl Phthalate NA NA NA NA NA|
Fluoranthene NA NA NA NA NA
Phenanthrene NA NA NA NA NA
Pyrene NA NA NA NA NA
VOLA DRGANICS (ng/g)
1.1 X tetrachloroett NA NX NA NA NA
*Acetone NA NA NA| NA NA
*Methylene Chioride NA NA NA NA NA
‘oluene NA NA NA ‘ NA NA
*Trichlorofluoromethane NA NA NA NA NA
OTHER (ig/g) ‘
‘otal Organlc Carbon 23 | 880 1330 T070
otal Petroleum Hydrocarbons I NA NA NA NA NA .
e - - .
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[
|
|
\

SITE ID:
DEPTH:

SOIL BORING OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

FORT DEVENS
BACKGROUND

CONCENTRATION

’l Fleld Sample Number:
‘ A

41IM-94-14X
vy
BX 411404

S (kgD

Benzo|bjFluoranthene
Benzo[kjFluoranthene
*Bis (2-ethythexyl) Phthalate

*Di-n-butyl Phthalste
Fluoranthene
Phenanthrene

Pyrene

zzzzzzzzy |z2222Z222222222222

PAL VOLATILE ORUCARITS (pg/e)

s -tetrachlore
*Acetone
*Methylene Chloride

oluene

*Trichlorofluoromethane

22 2l PR B e R L B

ZZZZZ

OTHER (gD

otal Organic Carbon
'otal Petroleum Hydrocarbons

z =
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RECORD OF DECISION
South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E - 71
Table 42 “
SCREENED AUGER AND EXISTING MONITORING WELL RESULTS
AQC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
SA4101
41M-92-01X 41M-93-02A 41M-93-02B 41M-93-03X 41M-93-04X 41M-93-05X IBFT

MW401X2W MW402AXW =MW40282W =MW40300W MW4MXXW | MW40SXXW SA40138W41
Vinyl chloride <4.0 <8.0 <100 <4.0 <4.0 <4.0 {

ﬂ 1-1,2-DCE <2.0 <2.0 <4.0 <50 <2.0 <2.0 <20

n c-1,2-DCE <2.0 <2.0 <4.0 <50 <2.0 <2.0 <2.0

Benzene <2.0 <2.0 <4.0 <50 <2.0 <2.0 <2.0

I Trichloroethene 16 28 23 450 <2.0 <2.0 <2.0

Toluene <2.0 <2.0 <4.0 <50 <2.0 <2.0 <2.0

I Tetrachloroethene <2.0 <2.0 <4.0 <50 <2.0 <2.0 <2.0
Ethybenzene <2.0 <2.0 <4.0 <50 <2.0 <2.0 <2.0 Il
m/p-xylene <4.0 <4.0 <8.0 <100 <4.0 <4.0 <4.0 “

o-xylene <2.0 <20 <4.0 <50 <2.0 <20 <2.0

1,1,2,2°TCA 13 14 <8.0 <100 <4.0 <4.0 <4.0

H 1,2-dichlorobenzene | <20 <2.0 <4.0 <50 <2.0 <2.0 <2.0

C:\PP_&_ ROD\DELIVER\SPIAFINALROD\TABLE42.WPD
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Table 42 (continued)
SCREENED AUGER AND EXISTING MONITORING WELL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
SA4102 SA4103 SA4104 SA4105 SA4106 SA4107 SA4108
41 FT 37FT 37FT 4FT IFT ISFT 19FT
SA40241W SA40337TW SA40437W== SA4540W SA40639W=_ __SA40735W SA40819W
Vinyl chloride <40 <4.0 <100 <20 <4.0 <20 <4.0
1-1,2-DCE <20 <2.0 <50 <10 <20 <10 <2.0
ﬂ ¢-1,2-DCE <20 <2.0 <50 <10 <2.0 <10 2.5
H Benzene <20 <2.0 <50 <10 <2.0 <10 <2.0
Trichloroethene 87 30 496 48 6.3 16 37
Toluene <20 <2.0 <50 <10 <2.0 <10 <2.0
Tetrachloroethene <20 <20 <50 <10 <20 <10 <20
Ethybenzene <20 <2.0 <50 <10 <2.0 <10 <2.0
m/p-xylene <40 <4.0 <100 <20 <4.0 <20 <4.0
o-xylene <20 <2.0 <50 <10 <2.0 <10 <2.0
| 1,122 TCA <40 <40 <100 <20 <4.0 <20 27
1,2-dichlorobenzene <20 <2.0 <50 <10 <20 <10 <20
C:\PP_& ROD\DELIVERSPIAFINALROD\TABLEA2.WPD May 30, 1996
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Table 42 (continued) '
SCREENED AUGER AND EXISTING MONITORING WELL RESULTS
AQC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
SA4109 SA4110 SAd111 SA4112 SA4113 SA4114 SA4115 :|
26 FT 19FT 36 FT IBFT 40 FT 4FT 25FT
SA40926W . . SA41019W SA41136W SA41238W SA41340W SA41444W SA41525W
Vinyl chioride <40 <40 <4.0 <4.0 <4.0 <4.0 <4.0
t-1,2-DCE <20 <20 <2.0 <2.0 <2.0 <2.0 <2.0
|| c-1,2-DCE <20 <20 <2.0 | <20 <2.0 <2.0 <20
| Benzene <20 <20 <2.0 <2.0 <2.0 <2.0 <2.0
Trichloroethene 48 54 <2.0 <2.0 <2.0 <2.0 <2.0
| Toluene <20 <20 <20 <2.0 <2.0 <20 <20 j
| Tetrachloroethene <20 <20 <2.0 <2.0 <2.0 <2.0 <2.0
| Ethybenzene <20 <20 <2.0 <2.0 <2.0 <2.0 <2.0
m/p-xylene <40 <40 <4.0 <4.0 <4.0 <4.0 <4.0
o-xylene <20 <20 <2.0 <2.0 <2.0 <2.0 <2.0
| 1,1,22-TCA <40 43 <4.0 <4.0 <4.0 <4.0 <4.0
{ 12dichlorobenzene | <20 _ [ <20 <2.0 <20 <2.0 <20
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Table 42 (continued)

SCREENED AUGER AND EXISTING MONITORING WELL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SAd116 SAd117 SA4118 SA4119 SA4120 SA4121 SA4122
Analyte 40 FT 4SFT 4FT 4SFT 38 FFT 19FT 13FT
L) SAgMOW SA41445W SAd184W SA41945W SA42038W SA42119W SA42213W
Vinyl chloride <4.0 <4.0 <20 <4.0 <4.0 <40 <4.0
t-1,2-DCE <2.0 <2.0 <10 <2.0 <2.0 <20 <2.0
c-1,2-DCE <2.0 <2._0 21 <2.0 <2.0 <20 <2.0
Pm <2.0 <2.0 <10 <2.0 <20 <20 <2.0 Il
Trichloroethene <2.0 <2.0 49 <2.0 <2.0 45 <2.0
II Toluene <20 <2.0 <10 <20 <2.0 <20 <2.0
Tétrachloroethene <2.0 <2.0 <10 <2.0 <2.0 <20 <2.0
Ethybenzene <20 <20 <10 <20 <2.0 <20 <20
m/p-xylene <4.0 <4.0 <20 <4.0 <4.0 <40 <4.0
o-xylene <2.0 <2.0 <10 <2.0 <2.0 <20 <20
1,1,2,2-TCA <4.0 <4.0 32 <4.0 <4.0 <40 <4.0
1,2-dichlorobenzene <290 <2.0 <10 — <2.0 <2.0 <20 <2.0 J
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A
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-

SCREENED AUGER AND EXISTING MONITORING WELL RESULTS

Table 42 (continued)

AQC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

SA4123 SA4123 SA4123 SA4123 SA4123
50 FT SSFT 60 FT 65FT 70 FT
SA42350W SA42355W SA42360W SA42365W SA42370W
Vinyl chloride <4.0 <4.0 <4.0 <4.0 <4.0
+-1,2-DCE <2.0 <2.0 <2.0 <2.0 <2.0
¢-1,2-DCE <2.0 <2.0 <2.0 <20 <2.0
“ Benzene <2.0 <2.0 <2.0 <2.0 <2.0
Trichloroethene <2.0 <2.0 <2.0 <2.0 <2.0
Toluene <2.0 <2.0 <2.0 <2.0 <2.0
Tetrachloroethene <2.0 <2.0 <2.0 <2.0 <2.0
n Ethybenzene <2.0 <2.0 <2.0 <2.0 <2.0
I m/p-xylene <4.0 <4.0 <4.0 <4.0 <4.0 ll
o-xylene <2.0 <2.0 <2.0 <2.0 <2.0
1,1,2,2-TCA <4.0 <4.0 <4.0 <4.0 <4.0 II
n 1,2-dichlorobenzene <2.0 <2.0 <2.0 - <2.0 <2.0 I

C:\PP_& ROD\DELIVER\SPIAFFINALROD\TABLE42.WPD
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Page E - 76

Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS

AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

ROUND | ROUND 3 ROUND 3 ROUND &
AM=-92-01X | 4IM~92-01X | 4IM-92-01X IX] AM-~92-0IX| 41M-92-01X | 4IM-92-01X
Post Devens [ 1] o101 010783 10/13/93 LT 00 017264
Roclgsonsd n ”n 7 o 0 30 0
Conceatrolions MX4101X1 MX4101X2 MX4501X2 MX4IOIXS | MXUoIX3 | MX4101X2 | MX4101X2
) "TNA NA NA NA DT <« 1l [ NA NA TUTRATTYYTTTUVAT T T WA
1500 W 1] 1} NA - NA NA NA NA NA NA
$ulls Ao _1nm < 100000 < 100000 <€100000 fe 10000 o 10000 NA NA NA ] NA ) NA
PALMETALS (ngfty oL — N e
Alemiova %] e 13600.9 a0 w0 L 33400 T s [« 14 F 12500 PR TR
Astimony m 1. <1, <. <30 [V ] « ! «  m ¥ - s e F 184 . .03 ¥
Areen 10 n? [X7] (1] a3 ns " “ F ny |- 2% F LY « st
Borive "e (L] e na n? ] m . L] F 18 | s F “ . LR}
Penyhive ] <30 <30 <se <39 . . L] . L] ¥ s i s ¥ . L) . s F
Cokriva 1600  ava00.0 2300.0 11000 2600 19300 11000 »o P 14000 mo F 3200 no
Cwomivm (LR 8 133 <60 <60 - 1. “ne . 601 Pl [ 1T K} 6.02 F 14 . 6.0? F
Cuboh » <o <8 <159 <o e “e . ] ¥ st |- ] F 'Y} . » [
Coppre (1] “! (V'] <300 <400 B S B nsy . (1) F| 7 |+ s ¥ 1 15.2 3
how nio ] enc0e 130008 250000 20500.9 130000 1600 FL] ¥l 600 [ 7 T 110000 m F
Lesd o ary la¢ an 4 ) s . 1% F| 2y |- 5] F L X ] . 126 ¥
Mogarrivm 40 480000 ssae 1200 1300 . 20 11100 " F 19200 140 F 290800 1340 F
Mangenese m 1w me e ure C1ee .o X ¥ " “ws ¥ "o Y ¥
Mew ury a <0.203 a2 <0309 <«aus | (3] « 0 « @2 PFle o0 ¢ 0 Fle 020 CON Y U B |
Nirkel ) s <y <34 <My mo 1] . (78] Fi ne |+ sy F " . 34 '
[T 3% 1800.0 FIL U %00 U 10000 - 15100 610 F| "o 1990 ¥ 20100 1600 L
Sher [ <48 <48 <ds <44 (L] o (Y] « “ LD ] 4 ¥ . . . F
Sodum 10800 4100 nne moe 2140 (1] 0 o  F 200 “o F o 63350 3
Vensdive n L X ne < <o e 102 - fn f @00 | n F 14? . n ¥
Line Lol e N0 <4 < » P ) ) 1K) Li 10 |+ ni_ F “ . ny___ ¥
PAL PESTICIDES (pg/l) -
Exdis 1 . <aoM | <and | <oon | <o |- a0 | aea I NA I. aow | NA _J: oom | NA
PAL EXPLOSIVES (ng/l) .
Nacghresin ] R IR R T R BTN T D 0 I« 10 I NA I- 0] NA_ - 10 | 7
FAL SEMIVOLATILE ORGANICS (pgft.) | . .
SBia(1-nibyiberyl) Phibaate I ST RRE BNAEY VNS Y U T UR O “ Jo 1 NA 1 ] NA_ |- “ 1 NA
PAL VOLATILE ORGANICS L
1.2~ dichicroet byle oeu (eis And Trona lsomters) <08 <as <03 <y . [ 3] . [T NA . [X] NA . as NA
nyleses <« <«as <o <as4 . a «  ane NA . (U] NA . ane NA
$.1.22=tetrechlaror thone cas <as <03 <) ”w i1 NA ] NA " NA
Carbon Disllide <03 <89 <as <ay . a3 - [\] NA . (1] NA . a NA
Carbon Tewoebloride <03 <ty <3 <09 . [ L . as NA . as NA . [ L] NA
‘Chiwdors <03 1.4 <as <3 [ U . os NA o a3 NA . as NA
*Metbylese Cliaride <39 <23 <29 <13 . 39 . 1] NA . 13 NA . 2 NA
bybethyl Ketone / 3-0 <44 <44 <44 <bd . 64 . (2] NA . (Y NA . [X] NA
torontbylene / Trirnchiororth s <18 <14 <34 " . " NA 14 NA . e NA
*Toluene <8 <03 <as <as . o’ . . NA . o3 NA . 0 NA
Soasenr <83 <ty <as <as . as o (%) NA . [t} NA . as NA
irllorovibylene / Triclorarth <a <03 <a’ <3 0 (Y] NA © NA " NA
2,44-Tvisivoldluene T . Y ] <06 <083 <089 ans « 88 NA . () NA . (U] NA
WATER QUALITY PARAMETEAS (ng/L)
( Akalinty 134000 14000 14000 11000 77000 9000 NA NA NA NA NA
N ns <108 <100 <100 11000 1 NA NA NA NA NA
Nittoges By Kjekdall Method [ 10 145 (111 NA NA NA NA NA NA NA
Tond Disschved Salids NA NA NA NA NA NA NA NA NA 110000 NA
Tota) Hudaess 133008 1600 9200 10600 NA NA NA NA NA NA NA
[ Yot Juopeoded 3lice 020008 oo | yeowe | y7eoe NA 14000 NA 1T T Jsooocy NA__|
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Page E - 77

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS

Table 43

AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

[ ROUNDS 1 ROUND ¢ ROUND 3 ROUND 4 ROUND 3§
. CIM-95-0IA | AIM-93-02A | 41M-93—01B | 41M-93-028 | 41M-93-028 | 41M-93~028 | 4IM-F3-OK | 4IM-93-0IK | 41M-93-05X IM-93-03X
Somple Do Port Devens 171393 02126 Me 101399 1013789 0em 01/26M4 10/34m3 10/14p93 107143 10/04m3
Depih:| Backgrosed n i) n . n ” ”» *» » »
Pleld Sample Numbor: | Consentontions | MD419241 MOC4I0A2 MX 410281 MX4i0288 MX410382 MX 410282 MX4193X1 MX 109X MD4105X1 MD4103X1
FAL CATIONS/ANIONS (ng/) . -
Chlwide NA NA NA NA NA NA NA NA NA NA
Phosphete NA NA NA NA NA NA NA NA NA NA
Sulfate NA NA NA NA NA NA NA NA NA NA
TAL METALS (pgfl) I
Aleminm NA NA 16400 ] ¥ s I T | $300 ] ¥ 6% . Wb
Astimony NA NA . 200 s L) . 2.08 Fl. s (8" ¥l 503 . .09 DH]
Arsenir NA NA u2 X » n P 2.4 134 [ 1”1 . 234 L]
fatina NA NA L} H -l . L] Li 0 s F » . 3 Dt
Berylive NA NA . s s . s . ] vl ] L] Fle . ) . s DH
Cokeme NA NA "o nm 16400 ELr T J 6200 M0 F o290 un DF
Chromine NA NA -] (L] B X} . s02 P| 10’ [X/] F .61 . L] DF
Cobakt NA NA . » » F o . » L0 -] 2 10 ] . 2 nt
Copper NA NA ny (] I A . (Y L4 " o0 ¥ 1ne . .o [
Troa "o NA NA 24300 " 73900 [ F 0960 " F 390 . st [
Lood o NA NA e 1.2 us 20 ¥ an 12 F an . (k"] DH
Magorsine S0 NA NA 130 un 11200 800 P 1% 0 F 80 1430 [
Mongonese m NA NA .48 134 ’mo e F m b A F| m . R, ] Dt
Mew wy (30} NA NA o ae (Y1) M o 0 Pl 030 0y Fl. 0203 . a1 DF
Nirkel 349 NA NA . 28 ] “s (L3 . 12 ] LD ns s ¥l 343 CON 7X [
Potassinm %0 NA NA a0 0% 0400 2700 F 90 no ¥ nw 130 DF|
Sdver a8 NA NA . . " e . as . 4 Pl a Y] fl- Y] . [ DH]
Sodwm 1) NA NA 10000 () ine [ 77 I 020 130 F 6080 s00 DH]
Vessdinm 1" NA NA n " ny . " ¥ 121 1] F 1) . 1 [
Tioe K} NA NA n 0t ”» ) iR F| ¢ L __F ns ) .8 DH
PAL PRSTICIDRS (pg/L|
Eotris 1 I | NA I NA | P NA__ ]« aoa | NA [« "amn NA .
EXPLOSIVES : e -
"i.__M) ) T | NA | NA T- 10 NA I= 10 )| NA 1- 10 NA ]
LR ORGANICS )
W"_'T"L I NA )| NA T: 4 NA I 13 I NA | 13 NA [ <48 NA
PAL VOLATILE ORGANICS (pg/L)
1.2= e blorort byle ave fcis And Trese feve) . as . [Y] . oy NA 18 NA . [ NA . ] NA
tyvoes . (U] . s . as NA . s NA . (V1] NA . s NA
1.1.1.2-setrarMioroe thene . as . os P 5] NA b1 NA . 1 NA . ] NA
Corbon Dalide . [ L] . o . oS NA . (1] NA . 1 NA . i NA
Cobon Tewschiaride . as . as . as NA « [ L] NA . 3 NA . ' NA
‘Cladan . as . as . a3 NA . (] NA - 1 NA . 1 NA
*Metbylese Caride . 13 . 29 . 29 NA . 13 NA . (Y] NA . . NA
Metbylethyt Ketose / 2~bunanone . ” . [ 2] . e NA . [ ¥} NA . 10 NA . 10 NA
Tetwacblarortbylene / Tetrachlareeth M 16 . 14 . X} NA . 14 NA . 1 NA . ] NA
*Toluene ] . [t} . (1] NA - s NA - 1 NA . ' NA
Beaseae ‘ as 13 . as NA . as NA « [1] NA . as NA
TrieMororthylene / Triclorarthene . as . as LA NA 19 NA 200 NA 200 NA
246~ Triniyotalurne B 0.6y . [C] . o NA ) s NA . (U] NA < _0e NA
WATRR QUALITY FARAMETERS (pg/l)
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
Navages By Kieldabl Method NA NA NA NA NA NA NA NA NA NA
Total Dissched Salide NA NA NA NA 96000 NA NA NA NA NA
Total Hardaros NA NA NA NA NA NA NA NA NA NA
o) Joopepid el NA 1A Jn000 HA a0, NA s Na : ra
C:\PP_&_ROD\DELIVER\SPlA\FlNALROD\TABLHlWPD May 30, 1996
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

— — - N— —
. ROUND & ROUND UND 4 ROUND 3 ROUND 4
T GM-$I-0X | 4IN-93-03K | 4IM-93-8aX ﬂh-ﬂ-“‘ X | OM-93-04X | S1M-93-0IK | SIM-P3-00X | 4I-F3-0% m
Port Devwas 020m4 01/20/0¢ wims 19149 nm /24 11999 191153 01)20/94 o1/

. Baclgroved » » [x [X) [X) 3 [Y) .3 %) .3
I Pield 3o Couceatrstione] bexaronxa MX 109X MXAINT Mxs10cx i MX 41043 MX 104X MXAIXE bOca1aIX s uxaiox: | mxaosxz
PAL CATIONS/ANIONS (ng/) . _»_ -
Chlanide NA NA NA NA NA NA NA NA NA NA
Phesphste NA NA NA NA NA NA NA NA NA NA
Sullote NA NA NA NA NA NA NA NA NA NA
FAL METALS (pa)

Avuion “" 0 P . Tl < 14 1] i ] P! ¥ mHoo |- 14l H
Astimony sosfe 08 « 3 F. 9 ‘|e @ « 0 « wm rle « s Fle e Y I
Arsesr 104 tY] . 588 »s B ¥ st o 284 F us " or o1 11 ¥
Buivm »e 1 . ) ns 123 s U we nr o 3 ;1
Benltinm e 3 . 3 . 3 . ’ . ] . s . s . s F}. s . ) 5
Caknm 14700 15000 s BIe M0 e we ¥ Ho0 n0 F o 90 ¥
Cweminm 1 s « . wn « e “ T T 106 T sy « a2
Cobeh . b2l . ) . o . B . 2 . n Fl. » . n ¥ » . n L
Coppes () » « . [T « o « a0 RY ns « s F ny T
troe " 500 " 107 380 %0 100 P 2300 o F 23700 o N
Lesd an ne « L . 136 « L E U T o « 1M ¥ 1Y) . 12
Magoesinm S0 se 1000 . 300 « %0 ” « %0 P 3140 « 00 F o o H
Mosgsoese m me . 2m 1 1 “.1 “ ¥ s P m m A
. ). a0 . e P 7] « e «  am « a0 e ez « e ple  am D VT
Nicket "1} o3 « u . uy « oy « s « sy . 4y « sy Ple ey . m3H
Potsssivm »N e ne 1500 140 190 we ¥ s o P s 110 H
Sher e «“ . a . a « « « A «  as |- a . a Pl a . .. #
Sodinm 10800 »o “n 1™ 1m0 1% e P D00 10 P 3 1m0 A
Vessdiom " (YY) o n o ) . n . " . " 4 ne . 1] o »y . " ¥
Zwe 0. 1 o . FiN] a1 a3 e P ELY I <y ¥ e P
PAL PESTICIDRS _
Eadis I I O T | NA__ |- eetw | NA [« _eonw | NA | IR T | NA < e | NA
PAL EXPLOSIVES (ng/1. ——
Naoghrovia | ; |77 % 1w _1- 1 | NA___ | w1 [N O | e T T TEA
PAL SEMIVOIATILE OROANIGE (pgl) . 7. , _
*Ba (1= eibyibenyl) Phabd ot l AR AR TN SR Y O w1 WA [+ a1 NA ] 1 | NA | VI | NA___
PAL VOLATILE ORGANITE (pght) .
1,2~ dicblarort byle nes (cis And Trone lsogfers) . L 4] NA . [X] NA - a3 NA . a NA . [1) NA
yleses . ase NA . s NA - ase NA . an NA . am
1122~ setrachiaraethene . a8 NA . (%) NA . as NA - as NA . [ L] NA
Corbos Dinllide . as NA . a NA « as NA . as NA . e
Carbon TewarMaride . s NA . [t NA « . NA . as NA . a8
‘Cladan Y NA . Y] NA « NA < as NA . Y] NA
*Metbylese Cllavide . 13 NA . 13 NA . 13 NA . 23 NA . 13
Metbyletbyl Ketone / 2-butasene Y NA . . NA « e NA T NA . . NA
Tewacblarorthylese / Tetrarhluraribese . 14 NA . e NA . ¢ NA . 16 NA M " NA
“Tohuene ar NA . .. NA « as NA . as NA . as NA
Beaseor . as NA « . NA . as NA . PY) NA . as NA
Tricllosortbylene / TricMororibene " NA . s NA . (%) NA . as NA . as NA
246-Tvisiwotdeene ol e NA . aes NA . [ NA . aes NA .« __asy NA
WATER QUALITY PARAMBTERS (pgt) _
Akalimity NA WA NA NA NA NA NA NA WA NA
Nariw, Nitrote - son Sgueilic NA NA NA NA NA NA . NA NA NA NA
Nitsoges By Rjeldahl Metbod NA NA NA NA NA NA NA NaA NA NA
Tota) Dissclved Solide 24000 NA NA NA 15000 NA 29000 NA NA NA
Tetal Horduenm NA NA NA NA NA NA NA NA NA NA
| Totel Suopepded Sofich 2900000 — % NA bro] RA —00 NA 200009, A
C:\PP_&_ ROD\DELIVER\SPIAFFINALROD\TABLE42.WPD May 30, 1996
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South Post Impact Area & AOC 41 Groundwater and AOCs 25, 26, & 27 Page E- 79
Table 43
GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
ROUND OUND ROUND OUND ¢ ROUND 3 ]
Snte 1D AM-92-0X 4IM-92-~81X UM-92-01X SIM~92-01X AM-93~02A AIM~93=01A 4IM-~-93=-02A 4UM-93-01A 41IM-9-~018
Ssmple Dote:| Port Dewas 1215 120154 «©irens os/iens 12064 120644 0S/1eM3 o3/ 163 130694
Depth:| Bacigrosed ’”» L) ’0 " [l s [} [ n
Plald Semple Number: | Concestrations MX4101X4 MX4AoIX4 MXA101XS M ngy MXAL02AY MXAN DA MX4102A4 MX4102A4 MX4102B)
PAL CATIONS/ANIONS (pgft) _ _ K
Chlorwle [~ . nwe NA . no NA . ne NA 3510 NA . 10
Phasphote 50000 NA 16000 NA ns NA 0 NA 12000
l_t!!t____—__ [ | 16000 NA . 10000 NA 44000 NA . 10000 __Na - 10000
PAL METALS (pal) B
Jrrye— T @n 171000 ] 3400 CREE TR Do . 1\ L nn . i ¥ 100000
Astimony .. 300 . .0 . .09 . .00 - p X . .08 LK .09 . .03 F| .73
Arvesi "0 s o L2 - 194 - . 13 ] pL1) Fle pLl] . PR F| [ S
Buwivm ”e m .0 m ] 3 as 1ne [ 4 " e F| p ]
Benyflium L] .72 . 1 Fl« 3 . s . ] . H Fi- s . p F« s
Cokrinm 14700 41300 e F 18700 meo 9080 0 3300 4100 F] 3400
Chromive (L8 00 . 602 [} ) . 602 . 601 . 402 F| (X} . 4.02 F] m
Cobsh n 12 . o F »e -} . -] . k-] F| -] . n F| "
Coppre L00 b ) 13¢ nr . L0 - (X ] . L0 |- (X ] . .00 F| 10
2] 100 294000 L _J F| L) [ Y] 9% .3 4 1430 . b ¥ ) F| 172000
Leod L% s . 1.% » - . « 1.4 . 1.% P 1.9 . L% ¥ 93
Megsvine 0 61600 1% 15200 150 283 1620 F| 1140 [ L} F| oo
Mungeoree m no “4 F| o 183 9.2 (A0 ¥ L8] an F| e
Mesrury 243 | €20 . a4 . e . a3 0243 . 020 LIRS as . 0.24% Fl« [ 31 ]
Niekel ny o] . )y @ . us L] 4 . us Pl s . 34 F| m
Potsminm no 700 1% L4 e "7 e 190 1] 3 . F mo0
Siver 6] 46 . 46 Fl- s . 46 . 4 . 46 L4 K a4 . 4 F|« LY
Sodive 10900 12200 oa»n ¥ "% 460 13500 L] [ 4 3430 3040 ¥ 13400
Vessdivs 11} »3 . " [ K] . " . 1 . " P " . 1"t 4 170
Zine ny 99 Q) ¥ 138 « ny 9.4 <X} rl. 01 . P TR o8
PAL PRITICIDRS (na/l) Iy — S
fodio 1 I | NA____ ] A1 NA ] NA I NA 1 NA I NA | M T NA
PAL EXPLOSIVES (pgN) - o e g -
Nughcain g 1 NA | NA__ | NA I NA | NA I NA I NA | DR TSN I 7.
PAL SEMIVORLATILE ORGANICS (gL} —— -
“Bis (1-sthyibeml) Phthdote I « I NA I: a | NA I« ] | NA 1D [ I NA_ L 38
| PAL VOLATILE ORGANICS (pg/l.)
1,3~ dichiaveet byle nes (cis And Troes losere) . [$] NA . as NA . a3 NA . as NA [X]
wylewes . (U] NA . as NA . (X ] NA . a4 NA at
1,0.11~terechlororthane “ NA n NA L} sl NA . ast NA 1.0
Corbos Dnllide . [ 1] NA . as NA L] [ $ NA . a3 NA - as
Corbos Tetrachiaride . os NA . as NA . as NA . as NA . as
Chadus ' (L] A . [ L] NA ] [ 3] NA . as NA . as
*Metdbylens Chloride . a9 NA . 21 NA . 1 NA . 2 NA . 23
dethylethyl Ketane / 2-0 . [ Y NA . (X} NA . (%) NA . (1] NA . (X))
T hiar oethylene / T 'l b 23 NA . [X] NA e 1.6 NA . 16 NA . 1.6
“Teluene [ Y] NA . as NA 2 NA . as NA 1
Benzeor . as NA . as NA . as NA . as NA . a3
Trichh bylewe 7 Tric b h 4% NA 2 NA e NA . a3 NA 1o
346~ Trinivciclvese . [ 1) NA . [ 1)) NA < a6 NA . a6 NA . [V})
WATER QUALITY PARAMETERS (pg/l) -
Allalisity 17000 NA 000 NA 9000 NA 23000 NA 43000
Nitwite, Nilzote - noe Speciic %4 NA ne NA . 0 NA . 10 NA 164
Niarages By Kjekdal) Method 08 NA " NA ne NA m , NA "
Total Disschwed Salidh NA NA NA NA NA NA NA NA NA
Total Hurdloens t1800¢ NA Qo0 NA 34400 NA 19600 NA 44400
ol Swopepied sait_ oo _ oo A _to rA gri0000 Na pusowory |

C:\PP_& ROD\DELIVER\SPIA\FINALROD\TABLE42.WPD May 30, 1996
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

[ xouno ROUND UND UND ROUND 3
u'—u-n-n"?" AIM~9)~-018 M -93-018 '4"|-u-"u'—"5¥ "ugcln'u'-'c'a'-'nc_"' ATM-94-02C AAM-94-0IC A1 -93 - 09X 1M~ 93 - 03X
120694 80 ahs 12006194 1200654 oiens onems 12/0694 12006194
k4 n n L X} "3 L X] LX) ” ”
MX 410188 MX 419184 MOL410284 MX4102C) MX4102C3 MX4102CY MIK102CE MX 103X MX4OIXS

PAL CATIONS/ANIONS (ngft)
Chiew e NA . 20 NA . 0w NA . 2120 NA 120 NA
Phospbate NA 2100 NA . 13 NA m NA 104 NA
Sullate T R ). o 10008 NA . 10000 NA . 40000 NA_ |- soo00 NA
AL METALS (ng/l) e T = B}
Avoive “uwj. (L1} ¥ 11000 . [ L) 363 . (L] - (L1} . 1t F| 1% . 141 ¥
Astimony 03}, 20 . .0 . s.of . 3.0 ) . 503 . .08 ¥l .08 [ §
Arseni ns 42 [ €] . 234 104 . 134 .42 . 1% F .93 .62 F
Buiva wel. ] ¥ ”ns . L) . 3 . ] . ] e ¥ 192 . s ¥
Berylimm 8. ’ e [] . s . s . s . s . ] D s . ] ¥
Colrivm 14900 e [ "o 0 10 2390 un 80 ¥ 6200 40 H
Chrominm, 1. . e a2 o w2 . “.n . 601 « w ¥ 103 . 6.0t ¥
Cobekt »|. P . ) . ] . » . n LB b . » ¥ - n . » 1
Coppre e wr ne . a0 . 0 . (T . () « Lo ¥ 1" . "o H
boe © w0 1] 10 " « Y] ‘ 'Y e s ”s ¥ 1620 . Y] '
Leed wi. 1.6 [X3} . 1. . (%] . 1.0 . 1.2 « 126 H . 1.2 . 1.4 1
Megorsiva 0 1000 o 150 " " » 1) « 900 ¥ no 190 H
Mosgesrse m ns ) 107 136 m LX) 1%} ¥ 'Y [ 1
Mew wey . [$0 3 K aws . a0 « . . a0 . a1 . 020 L} a4 Fl+ a8 . a2 H
Nirket sas]. s . [t . s . s . ny . s « 3 ¥l - 4y . sas ¥
Potsmmm D0 D9 new (1}, ] ”s 1440 1032 o 14 %% (1}, ] H
Sdver 48|« 4 . a6 L] a¢ . 44 . LY ] . 46 . 46 Fl - 4 . 4“4 ¥
Sodive 10000 %00 ) 3% siee e sa00 1610 ¥ 10 st0 '
Venrdivm nl. n uns « " . n . " . " . " ¥ 1" . n I
Zise IR 11| [ Y D n.a . nt . 0.4 . 04 133 ¥ 49 ns H
PALTRSTICIDRS(pgt} = = . -
Endis . 17721 NA 1 NA I NA | NA T NA I NA 1 NA | NA T NA
PAL BXPLOSIVED (pgl) . N
Nuogheoin | T NA | | NA I NA I NA I NA I NA | NA | NA I NA
PAL SEMIVOLATILE ORGANICS [agfl)
*Bia (1= vidylbenyl) Pitbdote I | NA I: a | NA 1 13 o WA | 1) | NA I- a | NA
PAL VOLATILE ORGANICS T
1,2~ dir Mlarovt bybe nes (cis Aod Trame leonjere) NA .4 NA . [X] NA . [1] NA . ] NA
neses NA . au NA . (Y7} NA . a4 NA . ] NA
1.1.2.3-tewarbloreethane NA . NA . an NA . as NA . 1 NA
Carbos Dislfide NA o (V] NA [X] NA . as NA . ' NA
Cordos Tewachioride NA N 1] NA N . NA . as NA . t NA
‘Chlwrolorm NA . a NA B 'Y) NA . 'Y NA . ' NA
*Metbylene Cllenivle NA . 1 NA . 29 NA . 23 NA . ] NA

bylethy! Ketone / 3-6 NA . 44 NA . [ ) NA . 4 NA . 10 NA
T ) byl 1T -l S NA . [X] NA . 1.6 NA . 1.4 NA . L] NA
*Tolwene NA . [ L) NA . [ L} NA . a3 NA . ] NA
Beazese NA . (1} NA . os ! NA . as NA . ] NA
TricMorarthylene / Tricllororthene NA " NA 7] NA 1 NA 200 NA
2,4¢=Trininatoloene NA . [X) NA . () NA . (V) NA . (¥ NA
WATER QUALITY PARAMETERS _
Akalisity NA 36000 NA 14000 NA 3900 NA 200 NA
Niuite. Nitrste - sos Specilic NA . " NA ns NA . 1 NA 1700 NA
Niwcgen By Kieldahl Method NA " NA . T NA 8 NA . 103 NA
Tota) Dinschved Salids NA NA NA NA NA NA NA NA NA
Totad Heedueos NA 33600 NA e NA 00 NA 26400 NA
[ Tatnl Svoprpded folidy L} 0 NA : .. NA 12008 NA 347000 NA
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

A — VR _— mm——
ROUND 3 RO 3 ROUND 3 ROUND ¢ OUND 3
Site ID: AM-93-93X AM=-99~03X 41M 99 -03X SIM~03-03X AM~-94-038 4IM=-94-09 AM-94-038 AM~%4-038 QM~93-04X
Sewple Dete:| Pt Devens 120074 120084 . rr0ns w3 120894 1108M4 $snons 37203 129194
Depth:| Becigroved » » » K “ [ [ [ [X]
Plald Semple Numbor: | Concantrotions|  MDOGIGIXY MDUBXI XX . Mxaesxs MX 410903 MX 410989 MXA1038¢ MX410384 MX 104X 3
PAL CATIONS/ANIONS (pgfl}
Chiwide 2410 NA 1% NA " 2120 NA 1740 NA - 2120
Phruphate ”s NA 104 NA ns NA 200 NA 1}
Sese )10 NA : 10000 NA L] 10000 NA . 10000 LA ., SR RN S
PALMETALS (Rt =~ i _ )
Nuniwe “n 1900 . [ oF| 1770 1380 [+ 10 21 . 19 Gg [
Astimosy sos . .09 . 5.0 DF| + 209 . 208 r 203 303 . 3.0 ¥ 2.0
Avsenic . 108 a9y A .6 DF| LY s r .6 (11} [} v il
Seviem ”e 18 . ) DF| [§]] (U] rl. 3 L TR . ’ ? [1%]
Nesylive [] (1] o 3 DF] - ’ . s el s 3 . ] v ’
Coleimm 1408 15000 (10 OF| o 908 L 810 “n a0 ¥ 1818
Chrowinm L% 8 . 407 DF] » 802 . 402 Ple .02 e . .02 F|. 402
[ . -] . o DF} « ] D z rle n » . ] F|- Al
Coppet .00 L] . [C) OFj « 0 . w Fle (0] 194 . [T ¥l s
hoe 100 sy 9 DF| 2] 1900 . ns 10700 . ns ¥ s
Leod a ne . 1.2 DF|« 1.2 . 1.2 rl 1. s . [} F (%)
Mogonive 3400 12 ] 190 DF| me 340 P 1o 010 1mo . 300
Mengsorer m ne . n DF| 6 " rl. 3] 1% 2.0 ¥ 199
Mescury aes]. a1 . e oFl. . e . a3 vl [tT) as . a0 rl. (YT}
Nirkel s «s ] ns DF| . us . (7] rl. F7E] (2R ] . s Fl. ns
Potawion i) 4540 70 DF 1000 190 r 140 0720 1600 ¥ 1560
Shver g a . as DF| - . D as vl 4 . . [Y] ¥l a
Sobew 10000 »e “n DF| 3400 140 L4 9320 M0 2100 F 1m0
Vissdon " " o u or]. " ] vl " n - " ¥ n
Lime 0 1. ) ny [ 4 [X] ) r s 0y . F1X] ¥l 1
PAL PRSTICIDES (ng/t)
Eodin I 1 NA 1 NA | NA NA I NA NA 1 NA | NA
PAL RXPLOSIVES (gL} _ —
Narogheeria I T NA | NA I WA | NA | NA | NA I NA { NA I NA
PAL SEMIVOLATILE ORGANICS —
"D (3= Pithalote | 1 ] L WA I n Y A 1 WA T NA T [Y) 1 NA I- a
PAL VOLATILE GRGANICS ) —
1,2 = dir blarert byle nes feie And Trone lsoafere) . [Y) NA . ] NA . as NA . as NA . [Y]
nlenes . [} NA . 2 NA . (U] NA . [ NA . [
LL12=tetrachirer thase . [ L] NA . L] NA . [ L1} NA . [ A1} NA . [ L1]
Corbon Dindlide . (] NA . s NA . (4] NA . as NA . as
Corboa Truachiaride . a3 NA . [ 4] NA . [ 4] NA . a NA . as
‘Chordan . (] NA . ' NA . as NA . ay NA 2
*Methylene Clarids . 29 NA . H NA . 29 NA . 2) NA « 29
Methyletbyl Ketose 13- N 'Y NA . 10 NA . 'Y NA ] (X} NA . .
TetracMoraethylene / Tetracbiararth . [X] NA . [} NA . 16 NA . e NA . 16
"Toluene [} NA . 1 NA . NA . as NA a6
Beasene . a3 NA . a3 NA . (%) NA . 01 NA . as
Trichlorerthytene I TricMororth 200 NA 1 NA . a3 NA asy NA X}
24,6-Triniwatoleens . (1] NA . [V NA . [V NA . (1] NA « [V}
WATEBR QUALITY PARAMETEARS (pa/L)
Akalisity NA NA 26000 NA 18000 NA 29000 NA NA
Niavite, Nirate = oan Specilic NA NA 1700 NA 159 NA oo NA NA
Nitvagen By Kiekdsbl Metbod NA NA . " NA . 1 NA 324 NA NA
Total Dissahed Salids sa008 NA NA NA NA NA NA NA NA
Total Herduess NA NA 26400 NA 16000 NA 23600 NA NA
Yo pooprpegfoih Boes ra. dose0e __ A 100 A L2 - NA oo |
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

- [rowmey T ROUND S 1} S ROUND ¥
e ID; M- 93~ 84X M- 93~ 04X 1M - 93 - 04X ATM- 93~ 04K M- 3 - 0AX AN~ 93-0X AIM-93 63K m
Seample Date:| Pott Devens 1200094 a/1Ims L o L] 120994 120194 0314498 asitems
Depth:| Bacigroved [X) [%) X} [X] 53 .8 .3 X [X]
Plcid Semple Nonbar: [ Concentrotions|  MX4IBAXS MX4104X4 MX4)04X4E MDAINXS MDAUIGAXE MXstaIxy MXA103XS MOXA10IX4 OO0 T
TAL CATIONS/ANIONS (ng/) o
Chiarite NA 0 NA 30 NA %0 NA : 10 NA
Phoaphete NA s NA . 133 NA . 13 NA m NA
Sullste I NA . 10000 NA . 10000 NA . 10000 NA . 10000 NA
PAL METALS (mg/t) e
JAvmiovm 'L 1k [0 E3) [ . 14 . 14 DF| 1890 . T4l F 2960 . ) ¥
Astimony wm|. .0 . 5.0 L0 . s . 1] DF| « [ . .08 F|- L.08 . s.08 [
Assent 0. ] n1 194 ise [27] DF| 7.04 . 21} F 18] (23] ¥
Butive " ns ” s 18 e 18 DF| 'Y 122 ¥ e 134 ¥
Benllien sl ] . s s . 3 . [] pr| - s . s |- 3 . ’ ]
Cikrinm 14700 10 BI0 40 a0 1m0 DF] 380 920 ¥ mo 1% §
Chromive (R (1] an ({] . (] . (X DF| ne . [X.] F| LR . .0 ¥l
Cdeh . 8 . o ") . ] . ] oF| . v . » F- Y] . 2 H
Copper . () . .o [T . [T . [ DF| ny - . 500 ¥ ny . .00 A
kon 0100 360 o0 1090 “e ™0 oF| 19500 o F 25700 M0 F
Lesd anf. 1. 24 1% . 1.4 . 1.2 oF| « 1.2 . 1.2 |- 1.2 . 1.2 F
Mugocsnn sa0 | « 00 ”m 300 . o0 . 00 DF| 0 . %00 F 3250 o W
Moagaoese m 1 sl “ T " DF] % 389 F o " F
Mesrsry awm|.  ans . ay a2y . (Y] o 026 oF| « a0 N Y7} Fl- a9 « a1 3
Nickel Myf. us . sy s . us . s of] « 7% . sy Fl- ) . YY) ¥
Ponune BN 160 140 1) 120 "o DF] "o - 1% F 340 1420 ¥
Sdwr wl- . . a . . as . “ oF| « [Y] . . F|- ') . . ¥
Sodum 1080 1m0 1620 100 140 1% DF 300 1% ¥ 120 170 ¥
Vasedinm uj- n . " 1 . " . n DF| 0y . " F 1 . " ¥
Lioe ). 2.1 1) %4 L) nt (1%} DF| ELY ] . n. ¥ 4 84 F
PAL PESTICIDES (p/L) o
Eshia | 1 NA I NA NA I HA NA I NA | NA I NA I NA
PAL BXTLOSIVES (sg/l) .
N in )| I NA 1 NA NA 1 NA NA 1 NA I NA 1 NA I NA
FAL SEMIVOLATILE ORGANICE 1 . l
‘Bafl- Phtbdote T NA | Y] NA 1 “4 NA 1 [X] I NA 1 13 I NA
PAL VOLATILE ORGANICE (pg/l)
1.2~ dcMlarartipie acs feit And Trass lsogfere) NA . (] NA . [X] NA . as NA . [Y] NA
nesns NA . e NA . - NA . amM NA . ae4 NA
1.0.2.3~wirarblaroethene NA . as .NA . ast NA . s NA . o NA
Carbos Diswlfide NA . 'Y NA . a NA . as NA . as NA
Corbon Tetrachloride NA . as NA . as NA . as NA . . NA
‘Chadan NA . a NA . Y] NA o as NA . a3 NA
*Metbyleae Cllaide NA . 2 NA . 29 NA . 1) NA . 1 NA
Methyletbyl Ketove / 2~ NA . “ NA . “ NA . . NA . . NA
Tetrachlorortbylene / Tetrachlarocthene NA . 1.6 NA . 7} NA . 1.4 NA . (X3 NA
“Tolwewe NA . o NA . ] NA . o NA . os NA
Bearese . NA . as NA . Y NA . [t NA . as NA
TricMotorthytrae / TricMorortbene NA . as NA . Y NA . Y NA . as NA
346-Trisinatdluene . NA . (1) NA . [0) NA . [ NA . [0) NA
WATER QUALITY PARAMETERS (L} _
Auatiaity NA 7000 NA 11000 NA 10000 NA NA NA
Niwie, Nitsote - pos Speeific NA . 1 NA « " NA ns NA NA NA
Niages By Kjdddsb Method NA "0 NA o NA 1t NA NA NA
Tol Dissohed Salids NA NA NA NA NA NA NA 1000 NA
Total Hudarss NA 1700 NA 16800 NA 2] NA NA NA
o) Juoproded folih Ha, o] NA, -] NA oot NA 200000 NA
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Table 43
GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
ROUND ROUND D “ROUND ¢ ROUND 3 ]
OM~94-06X | 41M-P4=-04X 41M =94~ 06X A1M-94-06X AIM-$4~8TX ATM - $4~07X AM-$4-071X M ~94-08A
107194 120794 o/ism3 [t o] 1200194 1200194 0/1sms 03/1INs 1207194
"us 143 "s s U ] [} [ 1wy
MX4106X3 MX4106X3 MOX4108X4 MOCAINXA MX 417X MXAIOTXS MX4107X4 MX4107X4 MX4108AY
PAL CATIONS/ANIONS (pgft)
Chlaite kot NA 4% NA nw NA . 220 NA . 100
Phospbete . 199 NA %0 NA . 18 NA o0 NA s
Sellate . 10000 NA « 10000 NA . 10000 NA “ 10000 NA + 10000
FAL METALS (pa/)
Avaime “wp- " . (1 1] . " 71 97 . 14 14 . (L1} ¥[ 1070
Antimeny s s08 . so8 1 . ] 7). L0 . 503 3.00 . 109 . .0
Asrseir 18] 134 . 234 134 . 1254 Pl 154 . 234 134 . FE1 ¥l 1%
Poriem ne]. ] . s s o L] LB s s 4 . s ¥ 144
Brryllive b1 3 . s s . 3 v ] . 3 3 - s Fi - s
Colrinm 14200 BN 20 % 2000 ’ 030 "0 50 % ¥ 9400
Cheominm 11 a0 . [ w . w LB .02 . s (U] . 01 fl- [
Cobsh nj. B . 8 ] . 5 |- n . » » . 2 Fl. »
Coppre o] L0 . (v [ . [T . o . (0] (L] . o Fl. ()
hes noof. e . % 14 . 'Y ” 2 . 'y a4 . s ¥ 1020
1sd . 138 . 18 1.2 . 1% 4 1. . 1.2 1.2¢ . 12 LD 1.2
Mogsrsing suof - 00 . 300 300 . 908 LD 300 . 300 300 - $00 F| "
Mongeorse m nr 1y ) 634 r e 1} 1y 1%} ’ (70}
Mewory anf. a0 « A a3 ¢« aw . aze ¢« aw azes o a1 e a0
Nickel sl 3 . 0y (oY) "y |- s . YY) s . 30 ¥l e
Potssien B .t - ”» o r. ” ] m . s ¥ a
Sher [ B . o “ . o . . a . “ .« . [ F|. [
Sodine 10800 1 200 1590 1580 F| 70 510 480 k2. ] F 7%
Vessdivm "y " - " 1] . 11 e " . h] n . n r| . 1n
Zioe nele 203 [2Y ] ng . nt K} n ny wy e _na___w| 0t R
PAL PESTICIORS (gL} e g
Eatin ) NA NA NA 1 NA NA NA NA_ 1 NA T NA
PAL EXPLOSIVES (pgt) - L
Narogiwaria T NA NA NA T NA NA NA NA ) 1 WA
EMIVOLATILE OROANICS (pgit) - '
T Phbdote | 0.1 NA a4 | NA ) NA 17 1- NA I [
VOLATILE ORGANICS (pgfi} . B
1.2- drMer ot byie nes (cis Asd Trans fooders) . a3 NA < [ NA . as NA . [X] NA 13
nesrs . () NA . w NA . au NA « [ NA . au
LLL3-tetrachioraethase . s NA . a NA . asy NA . an NA “
Carbue Daulfide . (Y] NA . (%) NA . (Y] NA . [X] NA . as
Carbes Tewachiaride . e NA . (Y] NA . Y NA . (1] NA . ass
*Chlrdlam . as NA « . NA . as NA « [¥] NA . as
*Metbyleas Charide . 23 NA . 19 NA . 29 NA . 23 NA . 13
Methylethyl Ketone / 2-bulngone . Y] NA . . NA . . NA - . NA . "
Tetrackiarestbybens I T » . T NA . 16 NA . 1 NA D Ls NA . 16
“Tolweae an NA . (Y] NA . as NA « as NA aes
Seasene a3 NA « as NA o as NA . as NA . ay
TrirMorerthylens / TricNosoctbese . as NA . . NA . as NA . as NA »
148 -Trniwadvess . (L) NA . e NA . 06 NA ) aes o NA ans
w UALTT Y PARAMETERS
Aikslmdy 7500 NA <« %00 NA . 5000 NA « 3000 NA 53600
Niwile, Nirote - nes Spacific 206 NA . " NA 18 NA . 1 NA . 10
Nimoges By Kiekhbl Method . 183 NA 00 NA . 1y NA 4y NA . )
Total Dinschved Salids NA NA NA NA NA NA NA NA NA
Tot) Hurdorss . NA 000 NA s NA 200 NA s
| Jotod Juoproded Solih — A 25000 NA 200 —lA . . NA 38000
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Table 43

GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)

——— N— — ————
N ROUN R RQUND 5 ROUND ¢
Site 1D; IM=-91-A AAM=-34-088 A1 ~$4~088 AM-I4-0RA AM-94-0A AM-91-OPA I Y
Sample Date:] Peort Devems 1018 L 1%/08me 13/08/94 12/06/94 1200804 03158 o NINs
Deptts] Beciyround 69 ;] « ”» » ”» »
— P | ¢ MXAIMIAY MICA0B3 MRAI0893 MIC4IOPAS MRAIOPAY | MX4100A4 MX4109A4
PAL CATIONS/ANIONS (ngt) _ . - o
Cllwie NA NA . 1120 NA . EE) NA 07 NA wAT
Phosphiste NA NA ] NA ' NA . 19 NA NA
Sullete I NA NA ) 10000 NA . 10000 NA . 10000 NA NA
PAL METALS (/1) o
Avwioves an]-. 1] ] 1] 1510 < 10 i . [ 1 . 14 . T G
Astimosy 508 [C] . 0 . - . ses 0 . 309 .09 . 3.0 B s08 f
Arenir . 19 . 154 ne ny e n? 1% N 2% . ™ H
Buive "4 %) ns e . [] .64 ] ’ . ’ « s H
Benflivm s L] « 8 . s . ) 3 . ) ] . s . s H
Colrinm 14700 “n s " me 000 ”e 370 4140 % ¥
Clromive s [0} - [C] (U] « .0 [T] . 602 o . ] « 0 H
Caalt »l. » . ] . o . » » . » » . B B o F
™ P " . . . [ . “or 12 « “oo .00 . we B o0 H
100 | « " 10 e . ne L)) . “ ns . »e . " H
e 1.2 . (X" 29 . 1. 1.2 . 1.6 (k1] . 134 . ™ ¥
3480 2 10 ne 1600 2900 410 00 . 300 « $00 #
b 1) “s s s . n a3 23 51 (L] s.47 [
(P01 “e o (¥7] . a . aus a0 « a0 a0 . a2e3 B a4 f]
sasfe us . us . (7L . F7E] us « us 343 . a3 . "s H
3% me e 0 - e 4000 . A% L 1450 0 F}
). 46 « 4¢ . 4 . LY e ) 46 L) . [y . 4 ¥l
10800 e e (4] 10900 ” [T 260 250 2440 I
nj. n . n . ] . " 1} . n " . it B n 1
. .Y} ) 2.1 . FTX) ¥t 0y o 24 e ] B L 8 | ¥
Exdia i O 1 NA 1 NA___ ] NA NA___ ] NA NA NA I NA I NA
PAL BXPLDSIVES (pgl) —
Nrogiwesin | NA 1 NA 1 NA ] NA NA | ST NA NA | NA I WA
PAL SEMIVOLATILE OROANICS (/1) L - -
‘Ba Phbdote 1 NA 10 a8 1 NA 1 a4 NA 1 [ 1 NA [0 1 NA 1 [X] I NA
PAL VOLATILE OROANICS :
1.2~ dblarertbyie nes feie And Trame feve) NA . e NA . as NA . [] NA . a3 NA . [ NA
nylesrs NA . ] NA . (U] NA . s NA . as NA . 0 NA
1,022 tetrarbiaron thene NA L NA . ass NA . as NA . a9 NA . s NA
Curbes Dindlide NA . [\) NA . s NA . [ NA . as NA . as NA
Carbon TetrorMaride NA (X NA . a NA . [ NA . as NA . 0 NA
*Chedun NA 13 NA . (L) NA . [ L) NA . oy NA . a9 NA
*Methylene Cllaride NA . 13 NA . a3 NA . 2 NA . 3 NA . 1) NA
Methylethyl Retome / 2-H NA . [ NA . [ NA . “ NA . 6 NA . Py NA
Tetrachiarerthbylene / Tetracblareetd NA . 1. NA . 1 NA . 10 NA . 16 NA . 14 NA
*Tolveoe NA . [\ NA . (1) NA . o NA . as NA . as NA
Seasene NA . [ ) NA . e NA o [ 1] NA . a3 NA . s NA
1 Trirtiosorthene NA b NA . as NA . as NA . [ 3] NA . Qs NA
244~ Tviniratoluens NA . (V] NA . (U] NA . (V] NA . a6 NA . 04) NA
WATER QUALITY PARAMETHRS \ —
Allaliady NA 46000 NA 46000 NA 44000 NA 11000 NA toono NA
Nawde, Nitrste - pan Specilic NA . ) NA . [ NA . 10 NA m NA 10 NA
Niscars By Kirkatl Method NA . ) NA . 10 NA L1} NA . " NA . 19 NA
Tetal Dinschved Solide NA NA NA NA NA NA NA NA , NA NA NA
Totel Hardarea NA 0 NA 13008 NA 200 NA " NA 9300 NA
[ Tend Jupepde joli A Do A 4000 7N B pAL w00 MA jooxo_ T —
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Table 43
GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOQOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
OUND QUND ¢ ROUND 3 ROUNDG____ ] ROUND S
Site 1D: AM-$4-098 | 4AIM—$4-09B | 4IM-94-098 | 41M-94-09B | 4IM—94—10X | 41M—94—10X | 41M-94-10X | A1M-$4-30X | 41M-94-11X | 4104—94—11% ]
Sample Date:| Part Devens 120594 120194 LATE ov1sys 12/08/94 120894 ov1793 ow1es 12/06/94 12/06/94
Depth;| Backpouad 1] s 58 ] L1 ] 173 s s o3 93
Plald Sample Number: | C U MX4109B3 MXA109B3 MX410984 MR4109D4 MXA110%9 MX4110X3 MX4110X4 MX4110X4 MXA4111X9 MXAI1 X3

PAL CATIONS/ANIONS (pfl)
Chioride 1740 NA 2850 NA 2520 NA . 120 NA < 110 NA
Phosphate 249 NA 109 NA 15000 NA 2300 NA 1 NA
Sulfate < ___10000 NA « 10000 NA 43000 NA 25000 NA « 10000 NA
PAL METALS (ug/L)
Aluminem 6870 203 230 H. 141 . O] 96300 14 G 910 . 18 F 3040 . 14 R
Antmony 303/ « 3.0% 3.03 H 3.09 « 368 .09 Fl+ 309 . 309 H- 303 . 303 H
Arsenle 1038 362 m He 2.35¢ « 15 [ 408 F (Y] ] H 173 139 R
Parfum 96 64 89 F sse s " o Fl n 487 H u . [} R
Beryitiom s]. s s H . s « s « s s 1 B (] . [] H- s . s H
Coldwm 14700 3630 870 F 80 3860 9300 - 1460 F ™o ™0 F 6070 1040 H
Chromiun urle  em - a0 e em « m 158 om H- 6.02 . 602 A 738 . 601 H
Cobalt 23] « s 2 A- 13 . 23 %y 1 . 1] . 3 H 5 . 3
Coppet 809« (1] 809 Fl« 000 « .0 13 800 F- 8.09 LI ¥ H- 809 . 0%
Iron o0 108 193 F. 328 « 388 J44000 157 H 0% $3.4 R 4780 o
Lend 418] 126 126 F« 126 « 126 *s 1.6 F 217 . 126 H 106 . 126 - ¥
Mamesium 3480] « 500 00 H 00 . 500 #0600 : 6890 F 4010 %20 K 1910 10
Meognese ™ ) %03 F| ns 21 2670 930 F| 228 201 A $1.4 1.4
Mercury 0243|« o020 63 F. o020 « 0243 « . 020 0243 ¥ 03¢ |« 029 FH. o020 < 0203 §
Nickel 343}, s 71 Fl« L YK) « 343 Ri) s Fl« TR . 343 H- (TR 343 I
Pomasium 1370 175 800 F 320 (] 10900 $10 7910 4% F 279 1990 ¥
Sliver g a8 a8 H. Y] « a“ . 4“8 a“ F. 46 . a6 H- 4 . T3
Sodium 10800 3830 3390 H 740 830 19600 fssm  F 18100 1500 F $500 5ss0 ¥
Vasadium e 1] " H- (1] . 1" 1% n F. n . ] H- 1" . ]
Zne ntf. i a4 . 4 « 3718 . ay H. 1.1 . 213 A @3 592
FAL PESTICIDES/PCES (/L)
Endria | NA NA | NA | NA 1 NA NA I NA 1 NA NA __NA
PAL EXTLOSIVES :
Nivogyeria | NA NA I NA | NA 1 NA NA | NA I NA NA NA
| PAL SEMIVOLATILE ORGANICS (ng1)
[ *Bis (2 oth; Phadalae 1 i 48 NA 1 23 | NA I [X] NA | sS4 )| NA I 18 A NA
FAL VOLATILE ORGANICS (ug/l)
1.2-dichlorosthplenss (ds And Trans Isomers) . [X] NA . LX) NA ] 03 NA . 03 NA - oS NA
tylemes «  om NA « oM NA . «  0m NA . 0384 NA «  om NA
1,122~ wtrachioroethane . (1]} NA . [ X1] NA « (A1} NA . 051 NA « o5 NA
Crrbon Disvi6de . 03 NA . 0s NA « [X] NA . 0s NA . os NA
Cwarbon Tewrechlonide . S8 NA . k) NA « 38 NA . 38 NA . 38 NA
*Chloroform . 3 NA . K NA « K) NA . 3 NA . K] NA
*Methylens Chloride . 13 NA . 13 NA « X) NA . 23 NA . 23 NA
Methylethyt Ketome / 2-bumacee . (Y] NA . (7] NA « 64 NA . 6.4 NA . 6.4 NA
Tewschloroethylons ! hloroeth . 14 NA . 14 NA . 16 NA . 16 NA . 16 J NA
*Tolume « o8 NA « 088 NA > NA . 03 NA 2 NA
Bemene . [[X] NA . 03 NA < 0s NA . 0s NA . s NA
Trichlorosthylens / Trichicroeh . 0s NA . 03 NA [X) NA " NA . 3 NA
2,48-Triniwotol « 08 NA « 08 NA « 08 NA . 0.6) NA « 063 NA
PAL WATER QUALITY PARAMETERS (ny/L)
wikalinity « 14000 NA 11000 NA $3000 NA 43000 NA T 31000 NA
alwite, Nivaw -ace Spedie . © NA $30 NA 10 NA . 10 NA . 0 NA
nivogen By KjeWinh! Mothod . 103 NA . 189 NA 362 NA 4 NA . 183 NA
1ol TXseclved Solids . NA NA NA NA NA NA NA NA NA NA
ond Hsedaces o 1240 NA 10800 NA 166000 NA 31600 NA 158 NA
| soud Suspmded $olids « 4000 NA 000 ___NA 11300000 NA 351000 NA 41000 NA
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Table 43
GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
ROUND 6 RQUND ROUND & ROUND 3 ROUND 6
Site ID: AM-94-11X | 4IM-94—11X | AIM~94~-12X | 41M-$4-12X | 4IM-94-12X | AUM-I4-12X | A1M-94—13X | 4IM—94~13K | 41M~-94-13X | 41M-94—13K
Sasple Dete:| Part Devens oN4NS /1493 12/08/%4 12/08/94 ovises . oS 12/08/94 12/08/%4 031693 oWI&S
Depth:| RBeckgyounnd "s 493 L I L 3 b 1) ns 283 %3 uns
Pold Sumple Number: | C L MX4111X4 MOXALE1X4 MXAL1IXS MXA4212X9 MXANIXA | MX1IXA MXA113X3 MXAL1IXS MX4119X4 MXA113X4
PAL CATIONS/ANIONS (gL} e
Chiorids ) NA < nm» NA « W NA « 2w NA . 110 NA
Phosphate 106 NA ’ 4 NA 1 NA 313 NA 138 NA
Sulfate . « 10000 NA 16000 NA 10000 NA <« 10000 NA . M000 | NA ]
PAL MPTALS (pgl.) o
Aluminem ) [3] . 14 [T D [0 10000 141 961 H- 141 [ $300 . 141 F
Antmony 303 « .09 i .03 . 308 Cm « 208 3.0 . 3.08 H« 3.0 H- .0 . 3.09 A
Arsenic 103 ” 748 194 .08 1ns 254 . 234 K. 254 K 64 . 234 A
Barlum 396 102 . $ ns 719 83 (3] 938 H. s A 168 . s I
Berytium s]. s . s « s . s « s s . s H . s H- s . s ¥
Caldum 14700 9000 7500 o600 . 11000 "o 140 8310 H 7460 H 7060 5600 N
Chromlun 142y o o«  6m 52 - . (1] 193 (7] . 602 H- n H 137 . 602 H
Cobalt 2]« 1 . 19 « 13 - 28 « 13 s . 28 H- 1] H- 1 . 3 H
Copper sov]. .09 T 169 - " tog 1% .00 . 809 H- 809 H- 809 . 809 1
fron 9100 1140 o 21600 125 13900 3 1200 H 388 A 6220 . s H
Lend ). 12¢ . 126 [ Xt I K 126 116 126 . 126 LK 1.26 F a0 . 126 ¥
Magmesium 3480 1800 1530 9090 2740 410 26%0 1330 K 1100 H 2350 1280 H
Mangness m 194 (1] ne “s F! n n6 L2% ] K 322 H 120 108 H
Meraury o2sf. o020 « 020 « 020 « 030 « 0149 0143 « o FH. o2 H. o020 . 024}
Nicke! 343 33 LX) uy 343 1y 43 349 He 43 A 343 343 I
Pomssium 1370 $140 2690 110 300 699 - 8950 n10 H 17% H 2280 L1} H
Sliver as]. 48 . 48 . “ . a“ « 7] 4 . a8 H. a6 H- 4 . 48 I
Sodlum 10800 3640 3490 140 11800 12500 . . - 11000 mo F 6780 H 1460 6790 ¥
Vansdivm nj.« n . ] BA . | 1 119 n . 1l ; n He " . n f
Zine N nile. 4 . ns L.X S L nl wi_ 0l . ni LB n1 H- ny . n.a ¥
PALFESTICIDES/?CRS (pg) — I
Endria 1= NA_—_ | NA NA I NA I NA T NA | NA I NA A | TTNA
PAL EXTLOSIVES (ug/l) -
Niw NA 1 NA NA I NA I NA | NA | NA NA NA NA
PAL SEMIVOLATILE ORGANICS (ngfl. _ .
*Bls (2-oth oy : 10 1 NA [ | NA 4 ] Na I- 48 I NA I LR | NA
PAL VOLATILE ORGANICS {saf)) NA .
1,2-dichiorosthylenas (s Aad Trans Isomars) . [X] NA . [X] NA . 03 NA ] 05 NA . (1] NA
nylones . 0 NA . oM NA « oM NA . 034 NA . one NA
1,122~ tewachioroediane . oS NA . [ X]] NA « s NA ” NA s1 NA
Carbon DisuiBde « oS NA . oS NA « (X NA . 0s NA . (X} NA
Carboa Tewrnchlorde . K’} . NA . K] NA « 5 NA . 38 NA . 038 NA
*Chioroform 0 K} NA « 3 NA « s NA . 3 NA . 3 NA
*Methylens Chioride . 23 NA . 3 NA « 13 NA . 23 NA o 2y NA
Methylethyl Ketwes / 2-tumaone ] 64 NA . 6.4 NA ] 64 NA . 64 NA . 6.4 NA
Tewschiorosthylene / Tewnchloreth . 16 NA . 14 NA « 14 NA . 16 NA . 16 NA
*Tolueme . os NA 51 NA « oS NA . (X} NA . 0s NA
Bermene 0 [X] NA . 0s NA « [ 1] NA - 0s . (3] NA
Tridiorosthylens / Trichicroeth . 3 NA . oS NA « 0s NA . 03 NA 09 NA
2,46 -Trinlwotol . 063 NA . 0.69 NA « 08 NA . 043 NA . 063 NA
PAL WATER QUALITY PARAMETERS (ng/l)
wikalialey 32000 NA 61000 NA 43000 NA 33000 NA 25000 NA
altrite, Niwste ~noa Spedfic . 1o NA . 10 NA ) 10 NA . 10 NA . 10 NA
nlwoges By Kjelah! Msthod as NA b3 NA 308 NA . 18) NA 3] NA
total Dissolved Solids NA NA NA NA NA NA NA NA NA NA
1ond Hardnes 27000 NA 50400 NA 3600 NA 24000 NA 22800 NA
$6000 NA $75000 . VA 360000 NA 169000 NA 198000 ey

bdl( “od Salids
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Table 43
GROUNDWATER OFF-SITE LABORATORY ANALYTICAL RESULTS
AOC 41 - UNAUTHORIZED DUMPING AREA (SITE A)
— — ROUND $ — UND 6
it ID; ATM-94-14X | 4IM-94-14X | 4IM-94~14X AAM-2~-14X AM-PI_14X | UM-A=1aX
Sweple Dats:| Fort Devess 1704 120794 (1) 12007754 oIV ovivs
Deph:| Backyound ] [ ] 3 [ ] ' [ ]
Plold Sample Number: | C ¢ MX411 6% MDAIIAXS MXAIXS MID4114X3 MXA14XA MX411AX4
FAL CATIONS/ANIONS (perl)
Chloride 7740 7% O NA NA < 210 9 NA
Phosphase . 133 . 133 o’ NA NA 990 NA
Sultate < 10000 « 30000 D) NA NA s 10000 1 NA
PAL METALS (pg/l)
Aluminom ca0] - 14 . 14 14 20 a li:T « 14 . 14 H
Andmony sofe 308 « M 3.09 Ple 303 DFl- » « 309 i
Arsenle o8] 135 . 154 134 Ple 1:4 DFj« 184 « 2% ¥
Berium 296 5% 619 s P (X] DF| « s . s r
Beryitivr H O | . s s Ple s DF| « [ . s H
Cuidum 14700 3320 3380 3420 r 3390  DF| 3220 0 H
Chromhen arf. em « 60 601 Fle om DF« 602 « 802 A
Cobalt 1 B 18 « 25 28 Fl- b1 DF| « 28 . 25 H
Copper soof. a0 T 809 rle 00 DFl« 809 . BO® A
Iros oto0f« 388 « s 1] P (TR DF|« 388 « 388 o
Lend a1sf 1.26 .« 136 126 P 126 DF| 1.26 . 1.16 [
Magnesium 480§ 500 . 300 500 Pl 00 DF| « 300 . 500 1
Musgasse 91 9 3 356 101 P s1s DF| an an H
Mescury o203+ o200 ° |. 020 0243 Pl« o200 DF|« o020 « 02 H
Nickel 30 (11 34 s P LYY DF| 343 LYX) ’
Potmsium 370 126 1150 s P 826 DF| - 818 « s H
Sliver a6]. .“ . “ Y] Pl 'Y DF| « 48 . 4 ¥
Sodlum 10800 2050 2130 10 1 2100 DF 2200 1270 A
Veasdium uj. 1 . 1" 1" Pl n DF| « 1 . 1" H
Zae 4. ) s 1.1 Ple 24 DF| « 214 . IR ] L
PAL FESTICIDBS/PCHS (pgh)
Endria | NA_ . NA NA NA NA NA
, | PAL EXPLOSIVES (pgl)

Niwogyoeria 1 NA NA NA NA NA NA
PAL SEMIVOLATILE ORGANICS ()
*Bls (3-ethyibenyl) Padhialate ] 7] 1 20 [+ | NA | NA 1 43 I NA
PAL VOLATILE ORGANICS (a1}
1.2~ dicdlorehylenes (ds And Tyass Jsomes) . 03 . 03 O NA NA . [X] NA
tHenes <« om < om o NA NA « oM NA
1,1,2.2-wachiorosthene . N . Kl o NA NA . 5 NA
Carboa Disulfide . [ X] . [X] o NA NA . [ 1] NA
Cuwrboa Tewrnchloride . 0ss . 038 o NA NA . 058 NA
*Chloroform : r1l . (1] o NA NA . [X] NA
*Mothyless Chiloride . 23 . 28 o NA NA . 23 NA
Motiyleibyl Ketone/ 2-bemnone . (X . 64 o NA NA N 64 NA
Towachiorosthytens / Tewrachloroeth . 16 . 1 D NA NA . 14 NA
*Tolume . o3 . oS o NA NA . 0s NA
Bemeese . 0s . 0s o NA NA . os NA
Tridloroethylens / Trichiarosth 12 11 N NA NA . os NA
2,46~ Trislwotol « 08 « 088 D NA NA ) NA
PAL WATER QUALITY PARAMETERS (sg/L)
sikadinity 10000 NA 8000 NA

. niwite, Nivaws —noa Spedtic 12 NA . 10 NA
nlwoges By Kjelkiahl Method . 183 . NA 1450 NA
toml Dssolved Solids NA NA NA . NA
toud Nwdaen (2 NA 11600 NA
towl Suspendad $olids s %00 | NA 328000 NA
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS
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-

AOCs
AOC 25
AOC 26
AOC27
AWQC
BRAC
CAC
CERCLA
COPCs
DCE
EBS
EOD

FS

HI
HMW
HMX
IAG
IRP
MADEP
MCL
MEP
MMCLs
MUSEPA
NCP
NPL
OB/OD
OSWER
PA
PAH
PCE
PETIN
ppb

QC
RAB
RCRA
RDX
RfD

RI
RME
ROD
SARA
SAs

SI

SSI
SPIA
SsVoC
TAL
TCA
TCE.
TCL
TCLP

LIST OF ACRONYMS

{
areas of contarnina‘ion
The Explosive Orcnance Disposal Range
The Zulu Ranges
The Hotel Range
Ambient Water Quality Criteria
Base Realignment and Closure
Citizens Advisory Committee

Comprehensive Environmental Response, Compensation, and Liability Act

contaminants of potential concern
Dichloroethylene

Environmental Baseline Survey
Explosive Ordnance Disposal

Feasibility Study

hazard index

Hinkley-Merrimac-Windsor
cyclotetramethylene tetranitramine
Federal Facilities Interagency Agreement
Installation Restoration Program
Massachusetts Department of Environmental Protection
Maximum Contaminant Level

Master Environmental Plan
Massachusetts Maximum Contaminant Level
Massachusetts Environmental Policy Act
National Contingency Plan

National Priorities List

Open burn/open detonation

Office of Solid Waste and Emergency Response
Preliminary Assessment

polycyclic aromatic hydrocarbons
Tetrachloroethylene

pentaerythritol tetranitrate

parts per billion

Quality Control

Restoration Advisory Board

Resource Conservation and Recovery Act
cyclonite

reference dose

Remedial Investigation

Reasonable maximum exposure

Record of Decision

Superfund Amendments and Reathorization Act
study areas

Site Investigation

Supplementary Site Investigation

South Post Impact Area

Semivolatile organic compounds

Target Analyte List

Trichloroethane

Trichloroethylene

Target Compound List

Toxicity characteristic leaching procedure

C:\PP_&_ROD\DELIVER\SPIAFFINALROD\FROD18. WPD
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TNT
TOC
TPHC
TRC
USAEC
USEPA
vocC

pg/L

trinitrotoluene

total organic carbon 3
total petroleum hydrocarbons
Technical Review Commiitee -~

U.S. Army Environmental Center

U.S. Environmental Protection Agency
volatile organic compounds
micrograms per liter

C:\PP_&_ROD\DELIVER\SPIAFFINALROD\FROD18.WPD
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