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GLOSSARY OF TERMS

Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) - Congress enacted CERCLA, commonly known as Superfund, on 11 December
1980. This law created a tax on the chemical and petroleum industries and provided broad
Federal authority to respond directly to releases or threatened releases of hazardous substances
that may endanger public health or the environment (USACE 2004b).

Discarded Military Munitions (DMM) — Military munitions that have been abandoned without
proper disposal or removed from storage in a military magazine or other storage area for the
purpose of disposal. The term does not include unexploded ordnance, military munitions that are
being held for future use or planned disposal, or military munitions that have been properly
disposed of, consistent with applicable environmental laws and regulations. (10 USC 2710(e)(2))
(Department of the Army [DA] 2005).

Explosive Ordnance Disposal (EOD) — The detection, identification, on-site evaluation,
rendering safe, recovery, and final disposal of unexploded explosive ordnance and of other
munitions that have become an imposing danger, for example, by damage or deterioration (DA
2005).

Explosives Safety — A condition where operational capability and readiness, people, property,
and the environment are protected from the unacceptable effects or risks of potential mishaps
involving military munitions (DA 2005).

Formerly Used Defense Site (FUDS) — A FUDS is defined as a facility or site (property) that
was under the jurisdiction of the Secretary of Defense and owned by, leased to, or otherwise
possessed by the United States at the time of actions leading to contamination by hazardous
substances. By the Department of Defense Environmental Restoration Program (DERP) policy,
the FUDS program is limited to those real properties that were transferred from DoD control
prior to 17 October 1986. FUDS properties can be located within the 50 States, District of
Columbia, Territories, Commonwealths, and possessions of the United States. ER 200-3-1 (May
10, 2004).

Material Potentially Presenting an Explosive Hazard (MPPEH) — Material potentially
containing explosives or munitions (e.g., munitions containers and packaging material;
munitions debris remaining after munitions use, demilitarization, or disposal; and range-related
debris); or material potentially containing a high enough concentration of explosives such that
the material presents an explosive hazard (e.g., equipment, drainage systems, holding tanks,
piping, or ventilation ducts that were associated with munitions production, demilitarization or
disposal operations). Excluded from MPPEH are munitions within DoD’s established munitions
management system and other hazardous items that may present explosion hazards
(e.g., gasoline cans, compressed gas cylinders) that are not munitions and are not intended for
use as munitions (DA 2005).

Contract W912DY-04-D-0017 TerranearPMC, LLC
Dated December 2011 X
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GLOSSARY OF TERMS

Military Munitions — Ammunition products and components produced for or used by the armed
forces for national defense and security, including ammunition products or components under the
control of the DoD, the Coast Guard, the Department of Energy, and the National Guard. The
term includes confined gaseous, liquid, and solid propellants; explosives, pyrotechnics, chemical
and riot control agents, smokes, and incendiaries, including bulk explosives, and chemical
warfare agents; chemical munitions, rockets, guided and ballistic missiles, bombs, warheads,
mortar rounds, artillery ammunition, small arms ammunition, grenades, mines, torpedoes, depth
charges, cluster munitions and dispensers, demolition charges; and devices and components
thereof. The term does not include wholly inert items; improvised explosive devices; and nuclear
weapons, nuclear devices, and nuclear components, other then nonnuclear components of nuclear
devices that are managed under the nuclear weapons program of the Department of Energy after
required sanitization operations under the Atomic Energy Act of 1954 (42 USC 2011 et seq.)
have been completed. (10 USC 101(e)(4)(A) through (C)) (DA 2005).

Munitions and Explosives of Concern (MEC) — This term, which distinguishes specific
categories of military munitions that may pose unique explosives safety risks means: (A)
Unexploded ordnance (UXO), as defined in 10 USC 101(e)(5); (B) DMM, as defined in 10 USC
2710(e)(2); or (C) Munitions constituents (e.g., trinitrotoluene, hexahydro-1,3,5-trinitro-1,3,5-
triazine), as defined in 10 USC 2710(e)(3), present in high enough concentrations to pose an
explosive hazard (DA 2005).

Munitions Constituents (MC) — Any materials originating from UXO, DMM, or other military
munitions, including explosive and non-explosive materials, and emission, degradation, or
breakdown elements of such ordnance or munitions. (10 USC 2710(e)(3)) (DA 2005).

Munitions Debris (MD) — Remnants of munitions (e.g., fragments, penetrators, projectiles, shell
casings, links, fins) remaining after munitions use, demilitarization, or disposal (DA 2005).

Munitions Response Area (MRA) — Any area on a defense site that is known or suspected to
contain UXO, DMM, or MC. Examples include former ranges and munitions burial areas. A
munitions response area is comprised of one or more munitions response sites (32 Code of
Federal Regulations [CFR] 179.3).

Munitions Response Site (MRS) — A discrete location within a Munitions Response Area that is
known to require a munitions response (32 CFR 179.3).

Contract W912DY-04-D-0017 TerranearPMC, LLC
Dated December 2011 Xi
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GLOSSARY OF TERMS

Munitions Response Site Prioritization Protocol (MRSPP) — The MRSPP was published as a
rule on 5 October 2005. This rule implements the requirement established in Section 311(b) of
the National Defense Authorization Act for Fiscal Year 2002 for the DoD to assign a relative
priority for munitions responses to each location in the DoD’s inventory of defense sites known
or suspected of containing UXO, DMM, or MC. The DoD adopted the MRSPP under the
authority of 10 USC 2710(b). Provisions of 10 USC 2710(b) require that the DoD assign to each
defense site in the inventory a relative priority for response activities based on the overall
conditions at each location and taking into consideration various factors related to safety and
environmental hazards.

Non-Time Critical Removal Action (NTCRA) — Actions initiated in response to a release or
threat of a release that poses a risk to human health or the environment where more than six
months planning time is available (USACE 2007).

Range — A designated land or water area that is set aside, managed, and used for range activities
of the DoD. The term includes firing lines and positions, maneuver areas, firing lanes, test pads,
detonation pads, impact areas, electronic scoring sites, buffer zones with restricted access and
exclusionary areas. The term also includes airspace areas designated for military use in
accordance with regulations and procedures prescribed by the Administrator of the Federal
Aviation Administration. (10 USC 101(e)(1)(A) and (B)) (DA 2005).

Range Activities — Research, development, testing, and evaluation of military munitions, other
ordnance, and weapons systems; and the training of members of the armed forces in the use and
handling of military munitions, other ordnance, and weapons systems. (10 USC 101(e)(2)(A) and
(B)) (DA 2005).

Range Related Debris — Debris, other than munitions debris, collected from operational ranges
or from former ranges (e.g. target debris, military munitions packaging, and crating material).

Risk Assessment Code (RAC) — An expression of the risk associated with a hazard. The RAC
combines the hazard severity and accident probability into a single Arabic number on a scale
from 1 to 5, with 1 being the greatest risk and 5 the lowest risk. The RAC is used to prioritize
response actions (USACE 2004b).

Time Critical Removal Action (TCRA) — Removal actions conducted to respond to an
imminent danger posed by the release or threat of a release, where cleanup or stabilization
actions must be initiated within 6 months to reduce risk to public health or the environment (DA
2005).

Unexploded Ordnance (UXO) — Military munitions that (A) have been primed, fuzed, armed,
or otherwise prepared for action; (B) have been fired, dropped, launched, projected, or placed in
such a manner as to constitute a hazard to operations, installations, personnel, or material; and
(C) remain unexploded whether by malfunction, design, or any other cause. (10 USC
101(e)(5)(A) through (C)) (DA 2005).

Contract W912DY-04-D-0017 TerranearPMC, LLC
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EXECUTIVE SUMMARY

ES.1 Under contract with the United States Army Corps of Engineers (USACE), Human Factors
Applications, Inc., a wholly-owned subsidiary of TerranearPMC, LLC, prepared this Site
Inspection (SI) Report to document Sl activities and findings for the Fort Devens Formerly Used
Defense Site (FUDS), Property No. DO1IMAO0587, located in Middlesex and Worcester Counties,
Ayer, Massachusetts. The Department of Defense (DoD) established the Military Munitions
Response Program (MMRP) under the Defense Environmental Restoration Program (DERP) to
address potential munitions and explosives of concern (MEC) and munitions constituents (MC)
remaining at the FUDS. This Sl is completed under MMRP Project No. DO1MA058701 and
addresses potential MMRP hazards remaining at the Fort Devens FUDS.

ES.2 Site Inspection Objectives and Scope. The primary objective of the MMRP Sl is to
determine if the FUDS project warrants further action under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA). The Sl collects the minimum amount of
information necessary to make this determination. The Sl also (i) determines the potential need
for a Time Critical Removal Action (TCRA); (ii) collects or develops additional data, as
appropriate, for potential Hazard Ranking System (HRS) scoring by the United States
Environmental Protection Agency (USEPA); and (iii) collects data, as appropriate, to
characterize the hazardous substance release for effective and rapid initiation of the remedial
investigation/feasibility study (RI/FS). An additional objective of the Sl is to collect the data
necessary to evaluate munitions response sites (MRSs) using the Munitions Response Site
Prioritization Protocol (MRSPP).

ES.3 The scope of the Sl is restricted to the evaluation of the presence of MEC or MC related to
historical use of the FUDS prior to property transfer. Potential releases of hazardous, toxic, or
radioactive waste (HTRW) are not within the SI scope.

ES.4 Fort Devens. The United States leased approximately 11,000 acres in 1917 and created
Fort Devens. Fort Devens was used during World War 1 (WWI1) and World War I (WWII) as a
training facility, and reception and demobilization center for soldiers in the New England region.
During interwar periods, Fort Devens was alternatively placed under caretaker status or was used
as a training area by the Reserve Officers’ Training Corp (ROTC), National Guard, and Army
Reserve. As the necessity for Fort Devens decreased, portions of Fort Devens were transferred to
other non-DoD entities.

ES.5 Technical Project Planning. The Sl approach was developed in concert with stakeholders
through USACE’s technical project planning (TPP) framework, which was applied at the initial
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TPP meeting on 27 January 2009. Stakeholders agreed to the SI approach as presented and
modified during the TPP meeting and finalized in the Site-Specific Work Plan (SS-WP). In
summary, these agreements specified inspecting the MRSs and completing soil, sediment,
surface water and groundwater sampling in accordance with the Data Quality Objectives (DQOs)
and Final SS-WP.

ES.6 Munitions Response Sites. USACE programmatic range documents identified two MRS
areas at the Fort Devens FUDS that cover approximately 183.5 acres: MRS 1 - WWI Grenade
Range (Restoration Management Information System [RMIS] Range ID No.
D01MAO058701R01) (11.4 acres) and MRS 2 - Range Complex No. 1 (RMIS Range ID No.
D01MAO058701R02) (143.6 acres). *

ES.7 Qualitative Reconnaissance. Sl field activities were performed on 17-20 August 2009 and
22 June 2010. Although the Final SSWP issued in June 2009 proposed sampling and
reconnaissance within the PanAm Railways portion of MRS 1, a Right of Entry (ROE)
agreement could not be established between PanAm Railways and USACE; therefore, no
fieldwork was conducted within the PanAm Railways property during the August 2009 field
event. The August 2009 Fort Devens field work focused on the eastern portion of MRS 1 within
property under control of the Commonwealth of Massachusetts (Army National Guard) and the
MRS 2 property (owned by the Town of Ayer). Based on internal discussion between the
contractor and the USACE during development of the SI Report, the decision was made that for
the completeness of the MRSPP and Sl for MRS 1, it would be advantageous to pursue an ROE
agreement with PanAm Railways in order to complete the field investigation of this portion of
MRS 1.

ES.8 After further negotiation, PanAm Railways agreed to allow access to this portion of MRS 1
under the supervision of a railroad safety officer. An addendum to the Final SS-WP was issued
on 11 June 2010 and additional field work was conducted at MRS 1 in June 2010. A total of
139,760 ft? (3.2 acres) of land were assessed during the two field events using analog Qualitative
Reconnaissance (QR). Additionally, 85,660 ft* (1.96 acres) of visual reconnaissance was
completed at the northern and southern portions of MRS 1 along the PanAm railroad tracks. The
field sampling approach included magnetometer-assisted reconnaissance following a meandering
path in and around sampling locations to identify the presence/absence of MEC/munitions debris
(MD) or other areas of interest (i.e. areas containing indications of munitions use) at the FUDS.

! Acreage discrepancies exist between the ASR Supplement and the current USACE GIS data. See ES.20
Recommendations on page ES-5 for further explanation.

Contract W912DY-04-D-0017 TerranearPMC, LLC
Dated December 2011 ES-2



Final Site Inspection Report Fort Devens
MMRP Project No. DOIMA058701

ES.9 During the 2009 SI field event, one item of MD (an expended 7.62 mm shell casing) was
discovered within MRS 2. Additionally, cultural debris (refuse/trash) was observed on the
surface and underground utilities were detected by the magnetometer. No MEC or MD items
were observed during the June 2010 field event.

ES.10 Munitions and Explosives of Concern Assessment. A qualitative MEC screening level
risk assessment was conducted based on the SI QR, historical data documented in the Inventory
Project Report (INPR), Archives Search Report (ASR), and the ASR Supplement. Historical
records did not indicate the quantity of munitions used and/or fired at the FUDS.

ES.11 A MEC explosive safety hazard level is based on the presence or absence of a MEC
source, the accessibility or pathway to that source, and potential receptor contact with the source.
A clearance conducted in 1995 found several items of inert scrap (MD) south of MRS 1. Each of
these items were outside of the FUDS property. The 1997 ASR FUDS property visit discovered a
the end of a claymore mine firing wire (inert) inside the MRS 1 boundary that was determined to
be MD. During the August 2009 and June 2010 SI field events, no MEC or MD was observed in
MRS 1. The access to MRS 1 is limited because a chain-link fence surrounds the area; however,
human interaction is characterized as moderate due to the active Army National Guard
installation and active PanAm Railways rail yard. Based on this information, the MEC hazard is
low at MRS 1.

ES.12 A 1995 clearance discovered an expended M18 smoke grenade (inert/MD) west, and
outside, of the MRS 2 boundary (outside of the FUDS). The 1997 ASR FUDS property visit did
not observe any MEC/MD in MRS 2. During the 2009 SI field event, one expended 7.62 mm
shell casing (MD) was observed within MRS 2. Access to MRS 2 is partially restricted because a
chain-link fence surrounds most of the area. The Town of Ayer operates a wastewater treatment
plant within the MRS; therefore, human interaction is considered moderate. Based on this
information, the MEC hazard at MRS 2 is expected to be low. The overall MEC hazard for the
Fort Devens FUDS is low.

ES.13 Munitions Constituents Sampling. At MRS 1, a total of nine surface soil, two
subsurface soil, one sediment, and one surface water sample were collected within the Army
National Guard and PanAm Railway properties and analyzed for a reduced list of explosive
constituents. Additionally, one groundwater sample was collected northeast of the Army
National Guard property boundary and analyzed for explosive constituents.
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ES.14 Five surface soil and two sediment samples were collected within MRS 2 and analyzed for
a select list of metals and explosive constituents. Two surface water samples were analyzed for
perchlorate and a list of select explosive constituents. One groundwater sample was collected
from a preexisting well on the northwestern boundary of MRS 2.

ES.15 In addition, three surface soil samples were collected east of the MRS 2 boundary to
support background metals analysis. Background surface water and sediment samples were
collected from the southern shore of Grove Pond to support perchlorate and metals analyses,
respectively. A background groundwater sample was collected from a preexisting well northeast
of Ayer, in the vicinity of Spectacle Pond, to support background comparison of perchlorate
analyses.

ES.16 A list of MC potentially associated with munitions used at MRS 1 and MRS 2 was
developed and used to support analysis of results and the risk screening. The list of site-specific
MC analyzed at MRS 1 included the explosive constituents nitroglycerin (NG), tetryl,
trinitrotoluene (TNT), and TNT breakdown products (2,4,6-TNT; 1,3,5-Trinitrobenzene; 1,3-
Dinitrobenzene; 2-Amino-4,6-Dinitrotoluene (DNT); 4-Amino-2,6-DNT, and Nitrobenzene). Per
stakeholder agreement in the SSWP, metals were not sampled due to the industrialized and
developed nature of MRS 1. The list of site-specific MC analyzed at MRS 2 included explosive
constituents (DNT and DNT breakdown products {2,4-DNT, 2,6-DNT, 2-amino-4,6-DNT, 2-
nitrotoluene, 3-nitrotoluene, 4-amino-2,6-DNT, and 4-nitrotoluene} and NG), metals (aluminum,
antimony, barium, copper, iron, lead, magnesium, nickel, strontium and zinc) and perchlorate
(water only).

ES.17 Risk Screening. Tetryl was the only explosive constituent detected in any media sampled
at MRS 1 (soil, sediment, groundwater, surface water). Tetryl was detected in a single surface
soil sample (DEV-PA-SS-01-05), at a concentration below the screening levels selected for the
HHRA and SLERA. No Chemicals of Potential Concern (COPC) or Chemicals of Potential
Ecological Concern (COPEC) were identified within MRS 1.

ES.18 No explosive constituents were detected within any media sampled at MRS 2. In surface
soil, the maximum detected concentration of two analytes, aluminum and iron, exceeded human
health screening criteria and background. These MCs were identified as COPCs. However,
weight-of-evidence (WOE) evaluations determined that there are no unacceptable risks
associated with exposure to these MCs in surface soil. In surface soil, lead exceeded the
ecological screening criterion (and was therefore identified as a COPEC), but not background.
No COPCs were identified in sediment; however, lead was determined to be a COPEC because it
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exceeded the ecological screening criterion. No unacceptable risk to ecological receptors in
sediment was determined based on a WOE evaluation. Perchlorate was detected in groundwater;
however, none of the detected concentrations exceeded the screening criterion for perchlorate.
Analysis of surface water yielded no detections of explosive constituents or perchlorate within
MRS 2. Therefore, no additional risk from FUDS related activity is expected.

ES.19 Recommendations.

e MRS 1 - WWI Grenade Range: A No Department of Defense Action Indicated (NDAI)
designation is recommended at MRS 1. The MEC hazard is low and there were no MEC
or MD observed during the 2009 and 2010 SI field events. Subsurface soil, surface water,
sediment and groundwater analysis yielded no MC detections. Tetryl was detected in one
surface soil sample. This detection was below the HHRA and SLERA screening levels
(Table ES-1).

e MRS 2 - Range Complex No. 1: An NDAI designation is recommended at MRS 2. The
MEC hazard is low. No MEC was observed during the SI. One expended 7.62 mm shell
casing was found within MRS 2; however, expended small arms shell casings do not pose
an explosive hazard. There were no exceedances of screening criteria in surface water or
groundwater samples. COPCs and COPECs identified in surface soil and sediment were
determined not to pose unacceptable risks to receptors based on a WOE evaluation.

ES.20 Acreage discrepancies for the FUDS property and MRS ranges exist between the ASR
Supplement and the Geographic Information Systems (GIS) data provided by USACE for this SI.
The ASR Supplement states that the total FUDS property acreage is 183.5; however based on
revised GIS data provided by the USACE during the creation of the SS-WP, the total FUDS
acreage as shown in this Sl is 151.6 (yellow boundary shown in figures in this Sl). The
difference, 31.9 acres, is northeast of MRS 1 and is not eligible for the FUDS program since it is
currently occupied and used by the National Guard. Furthermore, the acreages provided in the
ASR Supplement for MRS 2, Range Complex No. 1, total 143.6 acres, comprised of three sub-
ranges 79.2, 93.8, and 3.8 acres. The MRS 2 range sizes in the GIS data and reflected in the
figures in this SI Report total 1,450.4 acres, but includes acreage that was determined in the ASR
Supplement to be ineligible for FUDS due to their Base Realignment and Closure (BRAC)
status. The ASR Supplement also does not include the Training Area sub-range of MRS 2
located in the northern FUDS portion as a distinct area. MRS 1 is 9.6 acres according to the GIS
data and 11.4 acres according to the ASR Supplement. USACE should revise the USACE GIS
data to match the MRS boundaries shown in the ASR Supplement. Additionally, USACE should
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revise the INPR to remove the ineligible portions (range safety fans for MRS 2) of the FUDS
property and match the USACE ASR Supplement GIS FUDS property.

ES.21 A TCRA or non-TCRA is not recommended at the Fort Devens FUDS (Table ES-1).
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Table ES-1.

Summary of MRS Recommendations for Fort Devens
(FUDS Project No. DOLMAO058701)

Basis for Recommendation

the 2009 Sl field
event. No MEC
was observed.

MRS Recommendation
MEC MC
Surface Soil: Tetryl was detected in surface soil. No
. | exceedance of screening criteria. No COPCs or COPECs.
MEC Assessment: Subsurface Soil: No MCs were detected. The subsurface
Low hazard . .
soil pathway is not complete for human receptors. No
COPCs.
. Sediment: No MCs were detected. The sediment pathway
One piece of MD, | .. . .
is incomplete for human receptors. It remains potentially
the end of a . -
) . claymore mine complete for ecological receptors due to j[h_e _fallure of
MRS 1 NDAI designation firing wire. was several MCs to meet their MQO for sensitivity for the
g ' SLERA. No COPCs or COPECs.
WWI observed during .
Groundwater: No MCs were detected. The groundwater
Grenade TCRA/NTCRA the 1997 ASR h . iall lete for h
Range ded | FUDS property pathway remains potentially complete for human .
not recommende visit receptors due to the failure of several MCs to meet their
' MQO for sensitivity for the HHRA. No COPCs.
No MEC or MD Surface water: No MCs were detected. The surface water
was observed pathway is not complete for human or ecological
during the 2009 receptors. No COPCs or COPEC:s.
and 2010 Sl field | Risk Screening Assessment: No unacceptable risks to
events. human or ecological receptors identified from exposure
to MC in surface and subsurface soil, groundwater,
sediment or surface water.
Surface soil: Aluminum and iron exceeded human health
screening criteria and background concentrations;
therefore, both were identified as COPCs. Lead exceeds
the ecological screening criterion and was identified as a
. | COPEC; however, lead does not exceed background
MEC Assessment: .
Low hazard concentrations.
Sediment: Several metals detected. No exceedance of
MRS 2— | NDAI designation | One expended human health screening crlterlg (no C_:OI?Cs). Lead
exceeded the ecological screening criteria and
Range 7.62mm shell background concentrations; therefore, it was identified as
Complex | TCRA/NTCRA casing (MD) was a COgPEC ' ’
No. 1 not recommended | observed during '

Groundwater: Perchlorate detected. No exceedance of
human health screening criteria (no COPCs).

Surface Water: No MCs were detected. Pathway is not
complete. No COPCs or COPECs identified.

Risk Screening Assessment: No unacceptable risks to
human or ecological receptors identified from exposure
to MC in surface soil, groundwater, sediment or surface
water.

General: USACE should revise the GIS acreage to match the

ASR Supplement.

ASR - Archives Search Report
COPC - Chemical of Potential Concern

COPEC - Chemical of Potential Ecological Concern
FUDS — Formerly Used Defense Site

HHRA — Human Health Risk Assessment

MC — Munitions Constituents
MD — Munitions Debris
MEC — Munitions and Explosives of Concern
MQO — Measurement Quality Objective

MRS - Munitions Response Site

NDAI — No Department of Defense Action Indicated
NG - Nitroglycerin

NTCRA — Non-Time Critical Removal Action

RI/FS — Remedial Investigation/Feasibility Study

S| - Site Investigation

SLERA - Screening Level Ecological Risk Assessment
TCRA — Time Critical Removal Action

WW — World War
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1 INTRODUCTION

1.0.1 This report documents the findings of the Military Munitions Response Program (MMRP)
Site Inspection (SI) performed at the Fort Devens Formerly Used Defense Site (FUDS) located
in Middlesex and Worchester Counties, Massachusetts with the MMRP Project No.
DO01MAO058701. Human Factors Applications, Inc. (HFA), a wholly-owned subsidiary of
TerranearPMC, LLC (TPMC), along with support from its subcontractors (Environmental Data
Services, Inc. [EDS]; Integral Consulting, Inc.; and TestAmerica, Inc.) prepared this report under
contract to the United States Army Engineering and Support Center, Huntsville (USAESCH).
This work is being performed in accordance with Contract No. W912DY-04-D-0017, Task Order
00170001 for FUDS in the Northeast Region of the Continental United States. USAESCH
transferred management of the contract to the Corps of Engineers North Atlantic Division
Baltimore District (CENAB). CENAB is working with Corps of Engineers North Atlantic
Division New England District (CENAE) and its contractor on the completion of this project in
accordance with the SI Performance Work Statement (Appendix A).

1.0.2 The technical approach to this Sl is based on the Programmatic Work Plan for Formerly
Used Defense Sites Military Munitions Response Program Site Inspections at Multiple Sites the
Northeast Region (Alion 2005 and 2009), the Final Site-Specific Work Plan (SS-WP) Addendum
to the MMRP Programmatic Work Plan for the Site Inspection of Fort Devens (Alion 2008b),
and the Addendum to the June 2009 Final Site-Specific Work Plan for the Site Inspection of Fort
Devens (Alion 2010).

1.1 Project Authorization

1.1.1 The Department of Defense (DoD) established the MMRP to address sites suspected of
containing munitions and explosives of concern (MEC) or munitions constituents (MC). Under
the MMRP, the U.S. Army Corps of Engineers (USACE) is conducting environmental response
activities at FUDS for the Army, as DoD’s Executive Agent for the FUDS program.

1.1.2 Pursuant to USACE’s Engineer Regulation 200-3-1 (USACE 2004b) and the Management
Guidance for the Defense Environmental Restoration Program (DERP) (DoD 2001), USACE is
conducting FUDS response activities in accordance with the DERP statute (10 USC 2701 et
seq.), the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) (42 USC Section 9620), Executive Orders 12580 and 13016, and the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP) (40 Code of Federal Regulations
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Part 300). As such, USACE is conducting Sls, as set forth in the NCP, to evaluate hazardous
substance releases or threatened releases from eligible FUDS.

1.1.3 While not every MEC/MC constitutes CERCLA hazardous substances, pollutants, or
contaminants, the DERP statute provides DoD the authority to respond to releases of MEC/MC,
and policy states that such responses shall be conducted in accordance with CERCLA and the
NCP.

1.2 Project Scope and Objectives

1.2.1 The primary objective of the MMRP Sl is to determine if the FUDS project warrants
further response action under CERCLA. The Sl collects the minimum amount of information
necessary to make this determination. The Sl (i) determines the potential need for a removal
action; (ii) collects or develops additional data, as appropriate, for potential Hazard Ranking
System (HRS) scoring by the U.S. Environmental Protection Agency (USEPA); and (iii) collects
data, as appropriate, to characterize the hazardous substance release for effective and rapid
initiation of the remedial investigation/feasibility study (RI/FS). An additional objective of the
MMREP Sl is to collect additional data necessary to evaluate munitions response site (MRS) using
the Munitions Response Site Prioritization Protocol (MRSPP).

1.2.2 The scope of the Sl is restricted to the evaluation of the presence of MEC or MC related to
historical use of this FUDS prior to property transfer. The evaluation is performed through
records review, qualitative reconnaissance (QR) to assess MEC presence/absence, and sampling
where MC might be expected based on the conceptual site model (CSM). Evaluation of potential
releases of hazardous, toxic, and radioactive waste (HTRW) is not within the scope of this SI.

1.3 Project Location

1.3.1 The Fort Devens FUDS is located in Ayer, Massachusetts and consists of three non-
contiguous parcels (Figure 1-1). The North American Datum (NAD) 1983 Universal Transverse
Mercator (UTM) Zone 19N, easting (X) and northing (Y) coordinates for the approximate center
of the southern FUDS, which includes two parcels, is 286908 meters (m) and 4713453 m,
respectively; and the northern FUDS area is 286004 m and 4715794 m, respectively. This FUDS
falls under the geographical jurisdiction of CENAE and is being completed under DERP-FUDS
Project No. DO1IMAO058701 to address the potential MMRP hazards remaining (USACE 2004a).
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1.4 Munitions Response Site Prioritization Protocol

1.4.1 This SI Report includes draft MRSPP rankings for MRS 1 (WWI Grenade Range) and
MRS 2 (Range Complex No. 1) [Appendix K]. The MRSPP scores will be updated on an annual
basis, or when necessary, to incorporate new information, as appropriate.
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2 SITE DESCRIPTION

2.1 Site Description and History

2.1.1 The Department of War leased 11,000 acres in 1917 and created Camp Devens, a reception
center for draftees (USACE 1997). After WWI, the camp was used as a demobilization center.
The Army began purchasing portions of the land, and by 1921 owned approximately 4,876 acres.
In the 1920s, the camp was used as a target bombing field. The area was also used by the
National Guard and the U.S. Army Reserve for training. In 1929, the area was used for rocket
testing by R.H. Goddard. In 1931, Camp Devens became Fort Devens. After the beginning of
WWII, the Fort increased by 5,289.26 acres (total size 10,165.26 acres) via fee, easement, and
lease acquisitions. Fort Devens was used for training purposes during the Korean War and
Vietnam conflict and sent units to the Middle East in 1990-1991. Fort Devens is comprised of
three main areas: North, Main, and South Posts (USACE 1997).

2.1.2 As the necessity for Fort Devens decreased, several FUDS eligible properties were
transferred to non-DoD entities. In 1956, Fort Devens turned over 60 acres, located in the former
Main Post, to the Commonwealth of Massachusetts to be used by the Army National Guard. The
Town of Ayer acquired 76.5 acres located in the former North Post and built a wastewater
treatment plant in 1978. An additional 50 acres, located within the Main Post and adjacent to the
Army National Guard property, were conveyed to several other entities including the former
Boston and Main Railroad (now owned by PanAm Railways) (Figure 2-1). MRS 1 is composed
of both the Army National Guard and Railroad properties and is the location of a former grenade
range.

2.1.3 Currently, MRS 2 (owned by the Town of Ayer) contains two former sub-ranges and a
training area: a 1000” Rifle and Machine-Gun Range (oriented to fire south from FUDS), a
1000” Anti-Tank Range (oriented to fire north from FUDS), and a Training Area (entire northern
FUDS area; not shown as part of MRS 2, refer to Paragraph 2.2.3). The two former sub-ranges
are shown in orange on Figure 2-1. The northern FUDS property, shown in yellow, is entirely
encompassed by the training area.

2.1.4 In 1991, the remaining portions of Fort Devens were placed on the Base Realignment and
Closure (BRAC) list (USACE 1997). The portions of Fort Devens included in the BRAC
program were not investigated under the MMRP. Separate environmental investigations and
restorations outside the purview of DERP FUDS will, and have, addressed the BRAC properties.
Fort Devens was closed as an active duty installation in 1996. No evidence was found during the
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archival research that would indicate that chemical warfare materiel (CWM) was ever used at the
Fort Devens FUDS (USACE 1997).

2.2 Munitions Response Site Identification and Munitions Information

2.2.1 The Archives Search Report (ASR) Supplement identified a WWI Grenade Range (MRS 1)
and Range Complex No. 1 (MRS 2) as the areas of interest at the Fort Devens FUDS (USACE
2004a) (Table 2-1). Figure 2-1 identifies the FUDS boundary and the boundaries of MRS 1 and
MRS 2 (USACE 2004a). Munitions associated with MRS 1 and 2 were derived from the ASR
and ASR Supplement and other USACE data sources and are summarized in Table 2-2 (USACE
1997 and 2004a).

2.2.2 The ASR Supplement defines the size of each MRS?. MRS 1 comprises approximately
11.4 acres; and MRS 2 a total of 143.6 acres containing three overlapping sub-ranges (Training
Area: 79.2 acres; Rifle and Machine Gun Range: 93.8 acres; Anti-Tank Range: 3.8 acres)
according to the ASR Supplement. Figure 2-2 identifies the FUDS boundary, MRS boundaries
and the range fans associated with the MRS 2 Rifle and Machine Gun Range and the Anti-Tank
Range (USACE 2004a).

2.2.3 The Training Area sub-range was not separately delineated in the USACE-provided
geographic information system (GIS) data used to create the figures for this Sl, but according to
the ASR Supplement, it is located within the northern FUDS boundary. Therefore, the Training
Area sub-range is represented in Figure 2-2 and was investigated as part of this SI. The majority
of the MRS 2 range fans extend outside of the FUDS boundary. These areas were investigated
under the BRAC program, prior to the Sl and are not FUDS eligible.

2.3 Physical Setting

2.3.0.1 The following sections provide a physical description of the FUDS property with respect
to relief, vegetation, and climate as well as the local demographic and land use.

2.3.1 Topography and Vegetation

2.3.1.1 The Fort Devens FUDS is located within the New England physiographic province. The
region was affected by Wisconsin glaciation during the Pleistocene Epoch and is now
characterized by rounded, long and narrow hills, called drumlins, consisting of glacial till. The

2 Acreage discrepancies exist between the ASR Supplement and the current USACE GIS data. For more information
regarding these discrepancies see Section 2.4.5.

Contract W912DY-04-D-0017 TerranearPMC, LLC
Dated December 2011 2-5



Final Site Inspection Report Fort Devens
MMRP Project No. DOIMA058701

surficial cover in the area is poorly sorted, with large cobbles and boulders (USACE 1997).
Lakes and swamp areas are numerous. To the west of the FUDS, the Nashua River flows to the
north and forms a small valley and floodplain. Elevations within the FUDS range from
approximately 75 m to 82 m above mean sea level (MSL) (Figure 2-2).

2.3.1.2 Fort Devens is characterized by urban and developed cover types. Some of the more
prominent features in the vicinity of the FUDS areas are developed land, a golf course, an
airfield, a former municipal dump, and wastewater treatment plant. There are also undeveloped,
vegetated areas (Figure 2-2). Early successional forest cover types are common and include
black cherry-aspen hardwoods, oak-red maple hardwoods, and white pine-hardwood mixes.
Various coniferous species, shrub habitats, and herbaceous covers are also present (URS 2008).

2.3.2 Climate

2.3.2.1 The climate of the Fort Devens area is influenced by the proximity of the Atlantic Ocean,
Long Island Sound, and the Berkshire Hills. Local precipitation is abundant and temporally well-
distributed. Annual snowfall is approximately 60 inches (in.). Summer temperatures are
moderate with a typical mean temperature of 70 degrees Fahrenheit (°F) in July. Winters are cold
with the coldest temperatures occurring between December and February and averaging
approximately 25 °F (USACE 1997). As recorded at nearby Fitchburg Airport, the maximum
temperature in 2009 was 93°F and the minimum temperature was -7°F. The average temperature
for 2009, as of this report date, is 50°F (Weather Underground 2009).

2.3.3 Local Demographics

2.3.3.1 The Fort Devens FUDS is located in Middlesex and Worchester Counties, Massachusetts.
The population density of Middlesex County is approximately 1,812 people per square mile
(mi®) and Worchester County is 519 people per mi®. The 2008 Census estimate indicates that
there were 1,482,478 people and 595,951 households in Middlesex County and 783,806 people
and 315,875 households in Worchester County (U.S. Census Bureau 2009). The majority of the
northern FUDS area is open land; however, a portion of the land is occupied by the Town of
Ayer wastewater treatment plant. Several light industry buildings are located within the southern
FUDS area. There are more than 26 residences within a two mile distance of the boundaries of
each MRS; most are within the Towns of Ayer and Shirley (Google Earth 2009) (Figures 2-1 and
2-2). A golf course (recreational area) and educational institutions (Ayer Public Schools) are
located within two miles of the MRS boundaries.
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2.3.4 Current and Future Land Use

2.3.4.1 The FUDS has highly developed (commercial/industrial uses) and open land areas. The
land within MRS 1 is nearly entirely developed and primarily occupied by the Massachusetts
Army National Guard, who uses the area as a vehicle and equipment maintenance facility, and a
PanAm Railway switching yard. MRS 2 contains undeveloped land and the Town of Ayer
wastewater treatment plant. Future use of the Fort Devens FUDS is expected to be the same as the
current use (Alion 2009a and b).

2.3.5 Geologic Setting

2.3.5.1 The northern Fort Devens FUDS area is underlain by thinly to massively bedded, light
green-grey fine-grained metamorphosed calcareous siltstone, quartzite, and quartzofeldspathic
granofels of the Silurian age Berwick Formation. The southern Fort Devens FUDS area is
underlain by light to medium grey, buff to pink weathering, coarse-grained quartz-potassium
feldspar-biotite granite-gneiss of the Silurian age Devens gneiss complex. The Fort Devens
FUDS areas are located within and just west of the Clinton Newbury Fault Zone (CNFZ); a zone
characterized by numerous northeast-southwest trending faults. The CNFZ separates two ancient
geologic terranes. To the northwest of the CNFZ is the Merrimack terrane characterized by
Ordovician to Devonian age metasedimentary rocks with metaigneous intrusives. To the
southeast of the CNFZ are mafic, intermediate, and felsic volcanic, volcangenic, and plutonic
rocks of the Nashoba terrane (Kopera 2006).

2.3.5.2 The typical soils found in the sampling areas at the Fort Devens FUDS are deep, gently
sloping, and excessively drained glacial outwash deposits. These soils (sands, loamy sands, and
sandy loams) are typically found on terraces, eskers, and outwash plains. The soil permeability is
moderately rapid, and the available water capacity is very low. Seasonal high water tables within
the sands, loamy sands, and sandy loams are typically greater than six feet (ft) deep (USDA 2009
and USACE 1997).

2.3.6 Hydrogeologic Setting

2.3.6.1 In the vicinity of Fort Devens, the primary aquifer (Glacial Aquifer) is composed of
glacial drift which overlies bedrock. The depth to bedrock within the FUDS areas ranges from
surface level to approximately 76 to 146 ft below ground surface (bgs). This aquifer consists of
well-sorted sands and gravels, fine sands, silt, and clay and is known as the glacial outwash
aquifer. It is capable of supplying large quantities of water (up to 300 gallons per minute)
especially in areas that are located in valleys previously deepened by the abrasive affects of
glaciation. The aquifer is used by Fort Devens and nearby municipalities as a water supply.
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Groundwater is also present in the fractured bedrock beneath the glacial outwash aquifer.
Because of fractures in the rock, the bedrock has a low permeability. The bedrock is not capable
of supplying large amounts of water and is used for single family domestic water supply in the
area of Fort Devens. Bedrock wells in the area of the Fort Devens FUDS typically yield two to
ten gallons per minute (ETA 1993; USACE 2003).

2.3.6.2 No surface water bodies are located within the MRS 1 boundary. Grove Pond is
approximately 200 m north of the northern tip of MRS 1 (Figure 2-2). One small pond is located
within MRS 2. The pond is located along the northern boundary of MRS 2 (Figure 2-2).

2.3.7 Area Water Supply/Groundwater Use

2.3.7.1 The typical movement of groundwater flow, in the absence of pumping or other
disturbance, involves recharge in upland areas with groundwater flowing from topographic highs
to topographic lows and subsequently discharging into rivers, streams, wetlands, and ponds. This
discharge of groundwater maintains the dry weather flow of the rivers and streams (ETA 1993;
USACE 2003). Information regarding wells sampled in this Sl is provided below (ETA 1993,
USGS 2011) (Figure 2-4):

e Grove Pond Well (DEV-FU-GW-00-01)
o Agquifer: Glacial
0 Depth to bedrock (estimated from nearby wells): Ranges from 114 to 137 ft
bgs
o Surface Elevation: 217 ft above MSL
0 Well Depth: 75 ft bgs
e  Well WNTMW-13 (DEV-FU-GW-00-02)
o Agquifer: Glacial
o Well depth: 23 ft bgs
o Surface Elevation: 217 ft above MSL
0 Screened: Between 8 and 23 ft bgs
e Spectacle Pond (Background) Well (DEV-BG-GW-00-01)
o Aaquifer: Glacial
0 Well depth: 45 ft bgs
o Surface Elevation: 210 ft above MSL

2.3.8 Sensitive Environments

2.3.8.0.1 The following subsections discuss the sensitive environments associated with the
FUDS and the process used to determine the necessity for completing an ecological risk
assessment at the FUDS.
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2.3.8.1 Army Checklist for Important Ecological Places

2.3.8.1.1 In accordance with USACE guidance, the Army Checklist for Important Ecological
Places is used to determine if a FUDS requires a screening-level ecological risk assessment
(USACE 2006a and 2007) (Table 2-3). Portions of both MRSs 1 and 2 are located within priority
and estimated habitats that potentially contain state threatened and endangered (T&E) species as
identified in Appendix L — Consultation Letters (MassWildlife 2009a). Additionally, wetlands
were identified within MRS 2 (USFWS 2009a). Therefore, a screening level ecological risk
assessment is required. No federally listed T&E species are known to be present (USFWS
2009b).

2.3.8.2 Wetlands

2.3.8.2.1 Wetlands are present in the northern FUDS within the Training Area sub-range of
MRS 2 at Fort Devens according to the U.S. Fish and Wildlife Service (USFWS 1998 and
2009a) (Figure 2-3). Wetlands were encountered during the field sampling activities conducted
at the Fort Devens FUDS. However, the field sampling activities were minimally intrusive and
did not impact the FUDS wetlands.

2.3.8.3 Coastal Zones

2.3.8.3.1 The Fort Devens FUDS is not within the Massachusetts Coastal Zone (Massachusetts
Office of Coastal Zone Management 2007).

2.4 Previous Investigations for Munitions Constituents and Munitions and Explosives of
Concern

2.4.0.1 A summary of previous historical investigations and related discoveries of MEC and MC
is provided in the following subsections. CWM was not known to be used or stored at the Fort
Devens FUDS (USACE 1997).

2.4.1 Inventory Project Report

2.4.1.1 USACE issued the Inventory Project Report (INPR) for the Fort Devens FUDS in
October 1995 (USACE 1995). The USACE INPR determined that the present condition of the
project area was the result of prior DoD ownership, utilization, or activity. Moreover, the INPR
indicated an environmental restoration project was an appropriate undertaking within the
purview of the DERP for FUDS.

Contract W912DY-04-D-0017 TerranearPMC, LLC
Dated December 2011 2-9



Final Site Inspection Report Fort Devens
MMRP Project No. DOIMA058701

2.4.1.2 A site survey summary, project survey summary, risk assessment code (RAC) score, and
the Findings and Determination of Eligibility were included in the INPR. The INPR noted that
the property was used for training and as a target range. The INPR states that during the summer
of 1995, two 3-inch Stokes mortars were located and detonated in place on the railroad yard
property (outside of the FUDS and MRS 1) by the Fort Devens Explosive Ordnance Disposal
(EOD) unit. It was not stated in the INPR if these items contained explosive materials (MEC) or
where inert items (MD). Additionally, in the vicinity of the southern Fort Devens FUDS area,
three parts of unfuzed and inert practice hand grenades, one inert French Viven-Bessiere (VB)
rifle grenade, and a practice M2 Anti-Personnel (AP) mine were found. These items were each
classified as MD and were located to the east and outside the FUDS boundary. In the northern
FUDS area one expended M18 Smoke Grenade was found adjacent to the northern boundary of
the FUDS. USACE determined that ordnance may still exist due to past use. A RAC score of 2
was assigned to the area. RAC scores range from 1, being the highest category of risk, to 5, being
the lowest (USACE 1995).

2.4.2 Archives Search Report

2.4.2.1 The USACE prepared the Archives Search Report (ASR) Findings for Fort Devens in
September 1997 (USACE 1997). The ASR Findings include results of previous investigations, a
property description, the historical property summary, eligibility as a FUDS, a visual inspection,
MEC/Recovered Chemical Warfare Materiel (RCWM) technical data, an evaluation of
MEC/RCWM presence at the property, and recommendations. The ASR also includes ordnance
technical data sheets, physical and chemical characteristics data sheets, maps, interview
transcripts, a visual inspection property report, and photographs, and a preliminary assessment
form.

2.4.2.2 During the 1997 ASR property visit, no MEC/MD was found within the northern FUDS
area (Town of Ayer property). Within the southwestern FUDS area (PanAm property), an end to
a firing wire for a claymore mine (Anti-personnel mine M68) was found. No MEC/MD items
were found within the southwestern FUDS area (Army National Guard property) during the 1997
ASR property visit. No documentation was found to indicate the use, storage, or disposal of
CWM at the Fort Devens FUDS areas (USACE 1997).

2.4.3 2004 Archive Search Report Supplement

2.4.3.1 The ASR Supplement was prepared for the FUDS in 2004 and documented the range
boundaries of the FUDS based on historical documents, munitions used, and other information
related to the property. The ASR Supplement identified two MRSs: MRS 1 — WW!I Grenade
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Range and assigned it Restoration Management Information System [RMIS] Range
Identification (ID) DO1IMAO58701R01. MRS 1 is 11.4 acres in size. MRS 2 - Range Complex
No. 1 consisted of 3 sub-ranges: Training Area (79.2 acres) — RMIS ID D01MAO058701R02-
SRO01; 1000” Rifle and Machine Gun Range (93.8 acres) — RMIS ID D01MA058701R02-SR02;
and 1000” Anti-Tank Range (3.8 acres) — RMIS ID D01MA058701R02-SR03 (Table 2-1 and
Figure 2-2). The ASR Supplement assigned a RAC score of 3 and 4 to MRS 1 and 2,
respectively (USACE 2004a).

2.4.3.2 The information provided in the ASR Supplement was combined with the information
regarding specific munitions presented in the ASR and the ASR property visit and used to
generate Table 2-3, which lists the military munitions type and composition for the FUDS.
USACE technical documents, manuals, and other technical resources, were used to identify the
list of MC associated with each munitions type. As noted in Table 2-3, primers typically
constitute 5% or less of the total ammunition weight. The primer associated with small arms is
combusted when fired and expended in proximity to the firing point. Due to the diminutive size
of the primer components in comparison to other portions of the munition (e.g., propellant), MC
associated with the primer were not analyzed for in the SI samples collected. This approach was
used in accordance with stakeholder agreements at the TPP meeting (Alion 2009a) and the Final
SS-WP (Alion 2009b). A copy of the 2004 ASR Supplement is provided in Appendix L.

2.4.4 HFA Sampling Action

2.4.4.1 During the summer of 1995, the USACE requested two Unexploded Ordnance (UXO)
clearance sampling actions to be undertaken by Human Factors Applications, Inc. (HFA) in areas
adjacent to the Fort Devens FUDS. The area south of MRS 1 (WW!I Grenade Range), outside of
the FUDS, yielded only finds of MD including two sand filled 3-inch stokes mortars, three parts
of unfuzed and inert practice hand grenades, one inert French VB rifle grenade, and a practice
M2 AP mine. No MEC was found within this area (HFA 1995a). In the area adjacent to the
northwestern boundary of MRS 2 (Training Area), one expended M18 smoke grenade (MD) was
located in close proximity, but outside of, the FUDS boundary. No MEC was found during this
sampling action (HFA 1995b).

2.4.5 FUDS Property and MRS Acreage

2.4.5.1 There are discrepancies between the ASR Supplement and the current USACE GIS data
used to create the figures for this SI. The acreages that are submitted with this Sl are shown in
the accompanying Figures, Table 2-2, and GIS data package (located in Appendix H of the Final
Sl Report). The ASR Supplement states that the total FUDS property acreage is 183.5; however,
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based on revised GIS data provided by the USACE during the creation of the SS-WP, the total
FUDS acreage as shown in this Sl is 151.6 (yellow boundary shown in figures in this SlI). The
difference, 31.9 acres, is northeast of MRS 1 and is not eligible for the FUDS program since it is
currently occupied and used by the National Guard.

2.4.5.2 According to the GIS data used in this SI, MRS 1 is a total of 9.6 acres; however, the
acreage shown for MRS 1 in the ASR Supplement is 11.4 acres. The ASR Supplement is likely
correct since it is based on property ownership research.

2.4.5.3 The acreages provided in the ASR Supplement for MRS 2, Range Complex No. 1, total
143.6 acres, comprised of three sub-ranges 79.2, 93.8, and 3.8 acres. Also according to the GIS
data, the Training Area of MRS 2 is 77.4 acres, the 1000” Rifle and Machine Gun Range is 891
acres, and the 1000” Anti-Tank Range is 482 acres. However, these acreages include large range
fans/safety zones beyond the FUDS property boundaries that are ineligible under the FUDS
program, as they fall on BRAC property. Therefore, the MRS boundaries end at the FUDS
property boundaries and the acreages provided in the GIS data are inaccurate. Additionally the
ASR Supplement does not include the Training Area sub-range of MRS 2 as a distinct area.

2.4.6 Citizen Reports of Munitions and Explosives of Concern

2.4.6.1 As discussed in Section 2.4.2.2 and 2.4.4.1, since military use of the FUDS ceased, no
MEC/MD have been found by local residents within MRS 1 or 2 (USACE 1997).

2.4.7 Non-Department of Defense Contamination/Regulatory Status

2.4.7.1 There is no evidence, based on historical review and stakeholder comments, that
activities occurring prior to or after DoD use of the area contributed to potential MEC, MD, or
MC presence within the FUDS boundaries.
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Table 2-1. Range Inventory (USACE 2004a)

Sub-
FUDS Range Range RAC Munitions
Name Name Name RMIS ID Acres® | Score | Type Of Munitions ID
Small Arms
Small Arms, (CTT01)
General; Hand
MRS 1: M21, Practice Grenades,
WWI NIA DO1MAO058701 114 3 Hand Grenade; Practice
Grenade RO1 (9.6) Mk I, VB Rifle (CTTO6)
Range Grenade, Live; Rifle
3-inch Stokes Grenades,
Mortar Live
(CTT12)
Small Arms,
General
.50 Cal. Machine
Gun
Small Arms
M18, Smoke
Grenade; M1, (CTTOD)
Smoke Pot, HC; Hand
M49A1, Flare, Grenades
Surface; M110, (Incendiar
Atillery Flash | ¢ 0 (CTV'T
Fort Simulator; M117,
Devens Training | DOIMAO0S8701 | 79.2 4 M118, M119, 04)
Area R02-SR01 (77.4) Booby Trap
. ! Flares,
Simulator; Signals
MRS 2: M116A1, Grenade Simulatoré or
Range Simulator; M115A2 .
Complex Attillery Screening
. ) Smoke (other
No. 1 Simulator; than white
Ml\ﬁg’gls‘.Mlﬁs’ phosphorous)
» Slgnal, (CTT35)
Illumination;
M17A1, M19A1,
M21A1, M51A1,
Signal, IHlumination;
M62, M64, M65,
M66, Signal, Smoke
1000~
Iﬁ)lgsh?rr:s DO1IMAO0S8701 | 93.8 c Small Arms, Small Arms
Gun R02-SR02 (891) General (CTTOL)
Range
10007 DO1MAO058701 3.3 Small Arms Small Arms
Anti-tank 5 '
Range R02-SR03 (482) General (CTTOL)

! The combined MRS acreage for Range Complex No 1 is 143.6 acres. This does not include double-counted acreage (USACE

2004).

2 Acreages from the GIS data provided in this S are shown in parentheses.
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Table 2-1. Range Inventory (USACE 2004a)

Sub-
FUDS Range Range RAC Munitions
Name Name Name RMIS ID Acres’ | Score | Type Of Munitions ID

M = Model
Mk = Mark

CTT = Closed, Transferring, Transferred
FUDS = Formerly Used Defense Site
ID = Identification

N/A= Not Applicable
RAC = Risk Assessment Code

RMIS = Restoration Management Information System
VB = Viven-Bessiere
WWI = World War |
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Table 2-2. FUDS Pro

perty and MRS Acrea

e (USACE 2004a)

USACE-Provided

ASR Supplement GIS Data Acreage
FUDS Property MRS Sub-Range Acreage Used in this SI
Total FUDS - - 183.5 151.6
Commonwealth of
Massachusetts — Army - - Not Specified 31.3
National Guard
PanAm Railways - - Not Specified 42.9
Town of Ayer - - Not Specified 77.4
MRS 1 -WWI
Grenade Range i 114 9.6
Training Area 79.2 77.4*
- 1000” Rifle and
MRS 2 — Range Machine Gun Range 93.8 891
Complex No. 1 1000” Anti-Tank
3.8 482

Range

* Note: This acreage was not provided by USACE but is calculated from the GIS in accordance with the description
of the Training Area provided in the ASR Supplement. This acreage is the total area of the northern portion of the
FUDS (yellow polygon on Figure 2-1) minus the two areas in orange that represent the other two sub-ranges.
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Table 2-3. Military Munitions Type and Composition (USACE 2004a and other sources)

Range ID Subrange Munitions ID |Munitions |Composition (explosives and metallic Associated MC Ana|y5isavbv9
(MRS) Type components) ¢
MRS 1 - WWI|N/A Hand Grenades,|M21, Fuze and Primer: Lead sulfocyanate, Explosive Constituents: NG,
Grenade Practice Practice potassium chlorate, ground glass, barium | Tetryl, and TNT
Range (CTTO06) Hand nitrate, TNT, antimony sulfide, aluminum
Grenade tetracene, zinc, silicon, calcium silicide
Delay Column: Barium chromate, Metals: None
potassium perchlorate, nickel, zirconium-
nickel alloy
Expellant Charge and Filler: Black Note: Samples collected were
powder (sodium or potassium nitrate, not analyzed for metals due to
charcoal, sulfur) the extensive redevelopment
Rifle Grenades, [Mk I, VB~ [Main Charge: Tetryl or TNT and industrial presence at
Live (CTT12) (Rifle Bodly: Iron, steel, copper MRS L
Grenade, T '
Live Fuze: Meal and black powder
Stokes Mortars |3-inch Fuze and Primer: Potassium chlorate,
(CTT 22) Stokes antimony sulfide, mercury fulminate, black
Mortars powder
Filler: Amatol 50-50 (Ammonium Nitrate &
TNT) or Tridite (Picric acid &
dinitrophenol)
Booster: Tetryl or TNT
Propelling Charge: Ballistite (NG, NC,
diphenylamine, graphite)
MRS 2 - 1000" Rifle  [Small Arms  |Small arms, |Projectile: Lead antimony alloy, copper, Metals: Antimony, copper,
Range No.1 [and Machine |(CTTO01) general (.22 |iron, zinc iron, lead, zinc
Gun Range / to .50 Propellant: Nitrocellulose, black powder, |Explosive Constituents: NG
1000" Anti- caliber) nitroglycerin, dinitrotoluene, and DNT
Tank Range diphenylamine, dibutylphthalate, polyester

adipate, graphite, ethyl centralite, potassium
nitrate, barium nitrate, calcium carbonate,
sodium sulfate, potassium sulfate

Primer: Lead styphanate, barium nitrate,
ground glass, tetracene, antimony sulfide,
nitrocellulose, PETN, potassium chlorate

Note: Both metals and
explosive constituents
associated with small arms
were analyzed for at each
sample location. Although
MRS 1 is encompassed in the
MRS 2, 1000"
Rifle/Submachine Gun Range
fan, due to the presence of a
target berm during the use of
the range, samples collected at
MRS 1 were not analyzed for
MC associated with MRS 2.
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Table 2-3. Military Munitions Type and Composition (USACE 2004a and other sources)

Charge+Igniter: Black powder,
nitrocellulose, fuze powder

Smoke: Red dye, potassium perchlorate,
sugar, diatomaceous earth, dibenzpyrene-
3,4,8,9 Dione 5, 10, sodium bicarbonate,
green dye, violet dye

Flares, signals,
simulators,
screening
smoke (CTT35)

M17A1,
M19A1,
M19A1B1,
M21A1,
M21A1B1,
MA49A1,
M51A1,,
M51A1B1,
M110,
M115A2,
M116A1
M117,
M118,
M119,
M125A1,
M158, M159
[colored
illum,;
artillery,
booby trap,
and grenade
simulators]

Propellant: Nitrocellulose, nitroglycerin,
ethyl centralite, potassium nitrate, black
powder, smokeless powder (nitrocellulose,
dinitrotoluene, diphenylamine)

Assoc. Metals: Aluminum, barium
chromate, barium nitrate, barium oxalate,
copper, lead azide, lead styphnate,
magnesium, nickel, potassium perchlorate,
strontium nitrate

Range ID Subrange Munitions ID |Munitions [Composition (explosives and metallic | Associated MC Ana|y5isavhv9
(MRS) Type components)®®©f
MRS 2 - Training Area |Screening M18, M62, [Propellant: Nitrocellulose, nitroglycerin,
Range No. 1 Smoke (other |M64, M65, |ethyl centralite, potassium nitrate,
than white M66 signal |dinitrotoluene, dibutylphthalate,
phosphorous)(C|smoke diphenylamine, potassium sulfate
TT35) Explosive Constituents: NG,

DNT

Metals: Aluminum, barium,
copper, lead, magnesium, nickel,
strontium

Other: Perchlorate

Note: Select metals and
explosives associated with the
Training Range munition items
were analyzed for at each
sample location.
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Table 2-3. Military Munitions Type and Composition (USACE 2004a and other sources)

# Complete munitions were expended at Fort Devens; therefore, MC related to the entire munition were sampled in this SI with the exception of the
diminutive size components described in note d.

P DNT and TNT and their break-down products currently on the approved PWP (Alion 2005) explosive constituents analysis (2,4- and 2,6-dinitrotoluene; 2-
amino-4,6-dinitrotoluene; 2- and 3-nitrotoluene; 4-amino-2,6-dinitrotoluene; 4-nitrotoluene and 2,4,6-trinitrotoluene; 1,3,5-trinitrobenzene; 1,3-
dinitrobenzene; 2-amino-4,6-dinitrotoluene; 4-amino-2,6-dinitrotoluene, nitrobenzene) were analyzed.

° Simple single-based nitrocellulose readily breaks down in the environment and is not expected to persist while more complex nitrocellulose may persist
longer in the environment (Duran et al. 1994). Nitrocellulose is not considered toxic, and consequently no risk-based screening values have been developed
for the compound. Furthermore, there are no chemical analysis techniques that quantify nitrocellulose separately from the natural common essential nutrient
nitrate. Based on this rationale, no sampling for nitrocellulose was conducted.

% Fuzes and other internal components (e.g. primer, delay columns, igniters) represent a small percentage by weight of the MC of concern in comparison to
other portions of the munition (e.g., propellant). Additionally, the primer is typically combusted when fired. Therefore, due to the diminutive size of these
components, MC associated with these were not analyzed for in the SI samples collected.

® Black powder is a rapidly burning material that, when fired, leaves little residue as either decomposition products or un-combusted compounds and the
constituents of black powder are not expected to persist in the environment above background concentrations for a significant period of time after initial
exposure. Black powder is not anticipated to be present or detected after the operations ceased over 50 years ago, therefore no constituents of black powder
were analyzed (Interstate Technology and Regulatory Council [ITRC] 2003; USACE 2007b).

"Shell casings would have been removed and recycled and therefore not present at the firing point (USACE 2006b).

9 Chemicals that are not CERCLA hazardous substances (&.g., aluminum, barium, iron) can be reported in the SI; however, the Sl risk evaluation and
conclusions will include a discussion of the limitations of the FUDS program to respond to such chemicals. Non-CERCLA chemical concentrations do not
provide the basis for a RI/FS recommendation for MC in the SI Report.
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Table 2-4. Army Checklist for Important Ecological Places

No. Checklist Item Yes / No Comments
Locally important ecological place identified by the Integrated
L Natural Resource Management Plan, Base Realignment and No
" | Closure Act Cleanup Plan or Redevelopment Plan, or other
official land management plans.
) Critical habitat for Federally designated endangered or NG
" | threatened species. See No. 12 below.
3. | Marine Sanctuary No
4. | National Park No
5. | Designated Federal Wilderness Area No
6. | Areas identified under the Coastal Zone Management Act No
; Sensitive Areas identified under the National Estuary Program No
" | or Near Coastal Waters Program
8. | Critical areas identified under the Clean Lakes Program No
9. | National Monument No
10. | National Seashore Recreational Area No
11. | National Lakeshore Recreational Area No
1 Habitat known to be used by Federally designated or proposed No
" | endangered or threatened species
13. | National preserve No
14. | National or State Wildlife Refuge No
15. | Unit of Coastal Barrier Resources System No
16. | Coastal Barrier (undeveloped) No
17. | Federal land designated for protection of natural ecosystems No
18. | Administratively Proposed Federal Wilderness Area No
Spawning areas critical for the maintenance of fish/shellfish
1. species within river, lake, or coastal tidal waters No
Migratory pathways and feeding areas critical for maintenance
20 of anadromous fish species within river reaches or areas in No
" | lakes or coastal tidal waters in which fish spend extended
periods of time
’1 Terrestrial areas utilized for breeding by large or dense No
" | aggregations of animals
22. | National river reach designated as Recreational No
The Fort Devens
FUDS is located
) . within a Priority
- Habitat known ?o be used by state designated endangered or Yes and/or Estimated
threatened species Habitat which may
have endangered
species present
(MassWildlife 2009).
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Table 2-4. Army Checklist for Important Ecological Places

No. Checklist Item Yes/No Comments
Habitat known to be used by species under review as to its
24, No
Federal endangered or threatened status
25. | Coastal Barrier (partially developed) No
26. | Federally designated Scenic or Wild River No
27. | State land designated for wildlife or game management No
28. | State-designated Scenic or Wild River No
29. | State-designated Natural Areas No
Particular areas, relatively small in size, important to NG
30 maintenance of unique biotic communities
State-designated areas for protection or maintenance of aquatic No
3L Jife
Freshwater Emergent
Wetland / Freshwater
32. | Wetlands Yes Forested-Shrub
Wetlands identified in
MRS 2.
Fragile landscapes, land sensitive to degradation if vegetative No
33. habitat or cover diminishes
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3 SITE INSPECTION ACTIVITIES
3.1 Technical Project Planning

3.1.1 The first TPP Meeting for the Fort Devens FUDS was conducted on 27 January 2009 at the
Ayer Town Hall, Ayer, Massachusetts. The Final TPP Memorandum documenting the meeting
was issued in March 2009 (Alion 2009a). Representatives from Massachusetts Department of
Environmental Protection (MassDEP), MassDevelopment, Town of Ayer, USEPA Region I,
Massachusetts National Guard, People of Ayer Concerned about the Environment (PACE),
CENAB, CENAE, and HFA participated in this meeting. The participants in the TPP meeting
discussed the results of previous investigations, historical and current aerial photographs, the
CSM, and Data Quality Objectives (DQOs).

3.1.2 DQO 1 - Determine if the MRS requires additional investigation through an RI/FS
or if the MRS may be recommended for a No DoD Action Indicated (NDAI) designation
based on the presence or absence of MEC and MC. The basis of an RI/FS recommendation is
specified below:

e Historical data that indicate the presence of MEC or MD.

e Visual evidence of MEC/MD or surface anomalies which are classified as MEC or MD.

e One or more anomalies in a target area near historical or current MEC/MD finds or
within an impact crater.

e Physical evidence indicating the presence of MEC (e.g., distressed vegetation, stained
soil, ground scarring, bomb craters, burial pits).

3.1.2.1 The basis for an RI/FS recommendation related to the presence/absence of MC includes:

e Maximum concentrations at the FUDS exceed USEPA Regional Screening Values based
on current and future land use.

e Maximum concentrations at the FUDS exceed USEPA interim ecological risk screening
values.

e Maximum concentrations at the FUDS exceed site-specific background levels.

¢ Data indicating the presence or absence (less than Method Detection Limits [MDL] for
metals and less than the Reporting Limit [RL] for explosive constituents) of analytes for
which no screening criteria are available are to be used to support the weight-of-evidence
(WOE) evaluation of MC at the FUDS.
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3.1.2.2 In each of these instances, every line of evidence (e.g., historical data, field data) are to
be used to make a final recommendation for an NDAI designation or RI/FS. If none of the above
scenarios occur, then a recommendation for an NDAI designation for MEC/MC is a possible
option.

3.1.3 DQO 2 — Determine the potential need for a Time Critical Removal Action (TCRA)
for MEC and MC by collecting data from previous investigations/reports, conducting
visits, performing analog geophysical activities, and by collecting MC samples. The basis for
recommendations is specified below:

e A TCRA - If there is a complete pathway between source and receptor and if the
MEC/MC and the situation are viewed as an imminent danger posed by the release or
threat of a release. Cleanup or stabilization actions must be initiated within six months to
reduce risk to public health or the environment.

e A non-TCRA (NTCRA) — If a release or threat of release that poses a risk where more
than six months planning time is available.

3.1.3.1 In each of these instances, every line of evidence (e.g., historical data, field data) are to
be used to make a final recommendation for a TCRA or NTCRA.

3.1.4 DQO 3 - Collect or develop additional data, as appropriate, to support potential
Hazard Ranking System scoring by USEPA.

e Verification that data were collected in accordance with the Final SS-WP in the SlI
Report.

3.1.5 DQO 4 — Collect the additional data necessary to complete the MRSPP.

e Completion of the MRSPP for the MRS with available data and documentation of any
data gaps for future annual MRSPP updates.

3.1.6 The participants concurred with the DQOs and the general technical approach for the
planned SI activities discussed during the TPP meeting and as revised and subsequently
documented in the Final SS-WP and Addendum to the Final SS-WP (Alion 2009b and Alion
2010). In summary, it was agreed to inspect the cited areas of concern and conduct sampling in
accordance with the Final SS-WP and complete the assessment in accordance with the DQOs. As
part of this SI Report, HFA evaluated the DQOs presented in the SS-WP (Alion 2009b) and
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completed a DQO attainment verification worksheet to document completion of the DQOs
(Appendix B). The field work conducted as part of the June 2010 SI complied with the DQOs as
presented in the Fort Devens Final SS-WP. The four DQOs were attained during this SI. One
deviation from

DQO 1 is detailed in Section 3.4.1.

3.2 Supplemental Records Review

3.2.0.1 State and federal agencies were contacted regarding threatened and endangered (T&E)
species and cultural and ecological resources at the FUDS property.

3.2.1 Threatened and Endangered Species

3.2.1.1 The USFWS and the Commonwealth of Massachusetts Division of Fisheries and Wildlife
(MassWildlife) were contacted regarding the possible presence of federal and state T&E species.
According to the USFWS, no federally T&E species are present at the FUDS (USFWS 2009b).
According to MassWildlife, MRS 1 is a Priority Habitat 841 for Houghton’s Flatsedge. MRS 2 is
Priority Habitat 1477 and Estimated Habitat 959 for the Blanding’s Turtle, Zebra Clubtail, Blue-
Spotted Salamander, Wild Senna, and New England Blazing Star. The area in proximity to well
WWTMW-13 is Priority Habitat 1477 and Estimated Habitat 959 for the Blanding’s Turtle,
Wood Turtle, and Blue-Spotted Salamander (MassWildlife 2008, Appendix L). Priority Habitats
are delineated based on records of State-listed Species observed within the 25 years prior to
delineation and contained in the Division's NHESP database. Therefore, T&E species are known
to be present in the vicinity of MRS 1 and 2 and have been found within the MRS in the past 25
years. The limited activities of the Sl field event were exempt from review as an environmental
assessment and no further consultation was required for the Sl field event activities (321 Code of
Massachusetts Regulations, Part 1, Section 10).

3.2.2 Cultural and Archaeological Resources

3.2.2.1 USACE requested information from the Massachusetts Historical Commission (MHC),
which is the State Historic Preservation Office (SHPO) for the Commonwealth of Massachusetts,
to ensure cultural, archaeological and water resources were not present at the Fort Devens FUDS
and/or would not be disturbed during field activities. The MHC provided concurrence on 22 July
2009 with the request letter from USACE indicating that the project would have no effect upon
known historic properties (MHC 2009) (Appendix L).
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3.3 Site Inspection Fieldwork

3.3.1 Site Inspection Munitions and Explosives of Concern Field Observations

3.3.1.1 On 17 - 20 August 2009, the field team visited the Fort Devens FUDS to conduct SI field
activities in accordance with the Programmatic Work Plan and the Final SS-WP (Alion 2005 and
2009b). During the August 2009 field event the western portion of MRS 1 (PanAm Railways)
was unable to be investigated due to the lack of a Right-of-Entry (ROE) agreement between
USACE and PanAm Railways. Subsequently, Field samples and QR proposed in the Final SS-
WP for the PanAm Railways property were relocated to another area within MRS 1, as agreed to
by USACE and MassDEP (Appendix C, Record of Communication). However, USACE later
decided to further pursue an ROE agreement with PanAm Railways, and one was granted on 6
May 2010. Additional fieldwork was conducted on 22 June 2010 within MRS 1 in accordance
with the SS-WP Addendum to the Final SS-WP (Alion 2010). The additional field work included
the collection of environmental samples as well as limited magnetometer-assisted and visual QR
within the western portion of MRS 1. A total of 139,760 ft* (3.2 acres) of land were assessed
during the two field events using analog QR. Additionally, 85,660 ft* (1.96 acres) of visual
reconnaissance was completed at the northern and southern portions of MRS 1 along the PanAm
railroad tracks.

3.3.1.2 MRS 1 - WWI Grenade Range: As discussed previously, field work was conducted on
the eastern portion of MRS 1 in August 2009 and additional field work was completed in the
western portion of MRS 1 in June 2010. Reconnaissance findings are shown on Figures 3-1a and
Figure 3-1b. A photograph log is included in Appendix E, and the photograph locations are
shown on Figure 3-2. Area observations for both field events are presented below.

e The majority of the Army National Guard property is developed. The property is used for
offices and vehicle maintenance. A chain-link fence surrounds the perimeter of the
property with the exception of a small strip of land in the northwestern portion of the
MRS. The PanAm property is occupied by railroad tracks, railroad storage areas and
lightly forested land. Public access is not permitted to either of the properties; therefore,
access to MRS 1 and the FUDS is restricted. A small retention basin was observed
adjacent to the railroad tracks within MRS 1.

e Six subsurface anomalies were detected in the southeastern portion of the MRS; however
these anomalies are suspected to be underground utilities based on above ground features.
Reconnaissance was conducted in proximity to a road and a likely utility corridor.
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Numerous pieces of metallic railroad-related debris were observed adjacent to the tracks
in the PanAm owned portions of MRS 1. Due to the railroad tracks and large quantity of
metallic debris in the vicinity of the tracks only visual reconnaissance was performed in
the yard.

Within the areas where magnetometer-assisted QR was conducted in the forested areas of
MRS 1 no subsurface anomalies were detected. Several pieces of cultural debris were
observed within these forested areas; none appeared to be related to past military use.

No MEC or MD was observed within the MRS.

During the August 2009 sampling event, two surface samples and one subsurface soil
sample were collected from the eastern portion of the MRS (National Guard property)
and one subsurface soil sample and two surface soil samples were collected from the
western portion of the MRS (National Guard property).

During the June 2010 sampling event a total of five surface soil samples, one sediment
sample, and one surface water sample were successfully collected.

3.3.1.3 MRS 2 — Range Complex No. 1: As mentioned previously the range/safety fans of the
1000” Anti-Tank and Rifle and Machine Gun Ranges extend beyond the FUDS boundary
(shown in yellow on figures). Areas within the range/safety fans, but outside of the FUDS
boundary were part of BRAC property and therefore are not eligible to be investigated as part of
this SI. Analog QR of MRS 2 was completed using a ferrous and a multiple-metals geophysics
detector (Schonstedt magnetometers and Whites XLT detectors) following a meandering path.
The Whites XLT was utilized in and around the former Anti-Tank Range and the Schonstedt was
used on the remaining portions of MRS 2. Reconnaissance findings are shown on Figures 3-1a.
A photograph log is included in Appendix E, and the photograph locations are shown on Figure
3-2. Area observations are presented below.

Most of the Town of Ayer property is not developed and heavily wooded. A wastewater
treatment plant is located in the southeastern portion of the MRS. The treatment plant is
not accessible to the public. The area of the former 1000” Rifle and Machine Gun Range
is predominantly open land; however, the firing point of this range is heavily wooded and
vegetated. The impact area (i.e., target berm) is no longer visible. The location of the
former berm was reworked and disturbed. The area appears to be used as a gravel quarry.
A chain-link fence surrounds the perimeter of the 1000” Machine Gun Range and
Training Area. The firing point and impact area of the former Anti-Tank Range is heavily
wooded. Access to MRS 2 is semi-restricted.

No subsurface anomalies were detected.

No MEC was observed within MRS 2.
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e One item of MD (an expended 7.62 mm shell casing) was observed approximately 90 m
northeast of the 1000 Rifle and Machine Gun Range firing point.

3.3.2 Site Inspection — Munitions Constituents Samples Collected

3.3.2.1 MRS 1 - WWI Grenade Range: During the August 2009 field event four surface soil
samples (DEV-MR1-SS-01-01, DEV-MR1-SS-01-02, DEV-MR1-SS-01-03, DEV-MR1-SS-01-
04) and two subsurface soil samples (DEV-MR1-SB-02-01 and DEV-MR1-SB-02-02), plus
additional quality control (QC) samples and one duplicate sample, were collected within MRS 1.
Five surface soil samples (DEV-PA-SS-01-01, DEV-PA-SS-01-02, DEV-PA-SS-01-03, DEV-
PA-SS-01-04, and DEV-PA-SS-01-05), one sediment sample (DEV-PA-SD-01-01), and one
surface water sample (DEV-PA-SW-00-01) and associated QC samples and three duplicate
samples were collected during the June 2010 field event. The soil, sediment and surface water
samples were analyzed for select explosive constituents including tetryl and TNT breakdown
products (2,4,6-TNT; 1,3,5-Trinitrobenzene; 1,3-Dinitrobenzene; 2-Amino-4,6-DNT; 4-Amino-
2,6-DNT, Nitrobenzene) in August 2009 and nitroglycerin (NG), tetryl, and TNT breakdown
products in June 2010. NG is found in the propelling charge of the 3-inch Stokes mortar.
Samples collected at MRS 1 during the August 2009 event were not analyzed for NG because the
Stokes mortars were only observed in the PanAm Railways property, which was not investigated
during the 2009 field event. NG was added to the MC list in the Final SS-WP Addendum. As
discussed in Section 3.3.1.2, much of the property is developed; therefore, sample collection was
restricted to the undisturbed areas (Figures 3-la and 3-1b). One groundwater sample was
collected from a preexisting well located outside of the FUDS boundary, northeast of the MRS
and analyzed for tetryl and TNT breakdown products.

3.3.2.2 MRS 2 —-Range Complex No. 1: Five surface soil samples (DEV-MR2-SS-01-05, DEV-
MR2-SS-01-06, DEV-MR2-SS-01-07, DEV-MR2-SS-01-08, and DEV-MR2-SS-01-09), two
sediment samples (DEV-MR2-SD-01-01 and DEV-MR2-SD-01-02), two surface water samples
(DEV-MR2-SW-00-01 and DEV-MR2-SW-00-02), and one groundwater sample (DEV-FU-
GW-00-02) were collected. In addition, QC samples, one duplicate surface soil sample, one
duplicate sediment sample, one duplicate surface water sample, and one duplicate groundwater
sample were collected. Surface soil and sediment were analyzed for NG, DNT breakdown
products (2,4-DNT; 2,6-DNT; 2-Amino-4,6-DNT; 2-Nitrotoluene; 3-Nitrotoluene; 4-Amino-2,6-
DNT, 4- Nitrotoluene) and metals (aluminum, antimony, barium, copper, iron, lead, magnesium,
nickel, strontium, and zinc). Two of the five surface soil samples were collected at the firing
point of the 1000” Rifle and Machine Gun Range. Two surface soil samples were collected in
proximity to the impact area of the 1000” Anti-Tank Range. One surface soil and two sediment
samples were collected within the Training Range. The sediment samples were collected from a
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small pond located along the northwestern boundary of MRS 2. One groundwater sample was
collected from a preexisting well ( WMTMW-13), approximately 90 m northwest of the MRS 2
boundary. Two surface water samples were collected from the same pond as the sediment
samples, but were not co-located. Groundwater and surface water were analyzed for
nitroglycerin, DNT breakdown products and perchlorate.

3.3.2.3 Background Samples: As presented in the Final SS-WP (Alion 2009b), three surface
soil samples were collected east of, and outside, the FUDS/MRS 2 boundary (Figure 3-1a). Two
background sediment samples were collected from the southern shore of Grove Pond, north of
MRS 1. The background soil and sediment samples were analyzed for select metals only
(aluminum, antimony, barium, copper, iron, lead, magnesium, nickel, strontium, and zinc). Two
background surface water samples were also collected from the south end of Grove Pond and
were analyzed for perchlorate. One background groundwater sample was collected from a Town
of Ayer public water supply well and analyzed for perchlorate. This well was completed in the
glacial aquifer and is located approximately 5 km east of MRS 1.

3.3.3 An MEC screening level risk assessment and reconnaissance findings are discussed in
Section 4. MC sample results are discussed in Section 5. As-collected sample locations,
designations, rationale, and field observations are summarized in Table 3-1. Sampling locations
are depicted on Figure 3-1a and Figure 3-1b. Additional information pertaining to the activities,
including field notes, forms, and chain of custodies, are provided in Appendix D. A photo
documentation log from the Sl is included in Appendix E and photo locations are shown on
Figure 3-2.

3.4 Work Plan Deviations and Field Determinations

3.4.1 Deviations from the Final SS-WP (Alion 2009b) and the Addendum to the Final SS-WP
(Alion 2010) occurred mostly with respect to sample locations and the amount of QR completed.
The total QR performed at the Ft. Devens FUDS exceeded the quantity proposed in the work
plans. Samples were moved slightly due to the observed conditions (e.g., vegetation, topography,
inaccessibility) and into areas where sampling media were present in adequate quantities.
Samples DEV-MR2-SS-01-08 and DEV-MR2-SS-01-09, which were collected during the
August 2009 field event, were collected a few meters north of the FUDS boundary, but within
the MRS 2 boundary. Direct evidence of the 1000” Anti-Tank impact area could not be found,
therefore, these samples were collected on an embankment in the general vicinity of the
suspected impact berm, which was a minor deviation from the June 2009 Final SS-WP. As
previously discussed, the investigation of the PanAm property was delayed until June 2010 due
to initial ROE refusal. Other deviations from the Final SS-WP and the Addendum to the Final
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SS-WP were minor in nature and did not affect the quality of data collected. Refer to the DQO
Verification Worksheet included in Appendix B.

3.5 Site Inspection Laboratory Data Quality Indicators

3.5.1 This section summarizes the data quality assessment for the Fort Devens Sl analytical data.
Environmental data from the August 2009 field event were generated by TestAmerica under the
2006 DoD Quality Systems Manual (QSM) Version 111* (DoD 2006). Environmental samples
collected during the June 2010 event were generated by TestAmerica under the 2009 DoD
Quality Systems Manual (QSM) Version 4.1 (DoD 2009). Environmental sample results were
validated by a third-party validator (EDS) using USEPA Region | Functional Guidelines. The
detailed TestAmerica and EDS reports are contained in Appendices F and G, respectively. The
data were also analyzed using the Automated Data Review Version 8.1 based on the DoD QSM
Version 1l and 4.1 guidelines, and these results are included in the Environmental Data
Management System (EDMS) database. Data Quality Indicators (DQIs) include precision,
accuracy, representativeness, completeness, and comparability as well as sensitivity. At Fort
Devens, no quality assurance (QA) split samples were collected in accordance with USACE
direction. Therefore, the USACE Memorandum for Record-Chemical Quality Assurance Report
(CQAR) of Quality Assurance Split Samples is not applicable to this SI Report. However,
CENAB provided a Chemical Data Quality Assessment Report (CDQAR) which is included in
Appendix G of the Final SI Report.

3.5.2 Precision is a measure of the reproducibility of repetitive measurements of the same
process under similar conditions. Precision is determined by measuring the agreement among
individual measurements of the same property, under similar conditions, and is calculated as an
absolute value. The degree of agreement was expressed as the relative percent difference
between the separate measurements (usually matrix spike/matrix spike duplicate [MS/MSD]
pairs) and the observed relative percent difference compared to acceptable values. Any
differences between MS/MSD pairs for the Fort Devens data were examined and any affected
sample results qualified as discussed in the Region | Functional Guidelines. The MS/MSD
samples achieved acceptable values, except as noted in the validation reports where the affected
samples were qualified appropriately (Appendix G). The evaluation of the qualified analytical
data and its validity for use in the risk assessment screening process is presented in Section
5.1.2.2. None of the samples was rejected due to MS/MSD recoveries. Field precision is

® The latest version of the DoD QSM, Version 4.1, was issued in April 2009; however, this version was not available
during the generation of the August 2009 data. .
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measured by the comparison of field duplicate samples to their associated parent samples. The
field duplicates met their comparison requirements and were not qualified. The precision DQI
was met.

3.5.3 Accuracy is the degree of agreement of a measurement with an accepted reference or true
value. Accuracy measures the bias or systematic error of the entire data collection process. To
determine accuracy, a sample that has been spiked with a known concentration is analyzed by the
laboratory as the MS, MSD, surrogate and blank spikes, or Laboratory Control Spike. EDS
assessed accuracy according to Region | Functional Guidelines and assigned qualifiers as
appropriate. The laboratory QA samples achieved acceptable values for most analytes, except
where qualified appropriately in Appendix G. The evaluation of the qualified analytical data and
its validity for use in the risk assessment screening process is presented in Section 5.1.2.2. None
of the samples was rejected due to these spikes. The accuracy DQI was met (Appendix G).

3.5.4 Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, or an environmental
condition. Representativeness is achieved through proper development of the field sampling
program during the TPP and work plan development. Deviations from the Final SS-WP and
Addendum to the SS-WP were minor: sample locations were moved slightly due to site-specific
conditions. The samples were collected and analyzed as proposed; therefore, the representative
Data Quality Indicator (DQI) was achieved for the Fort Devens FUDS.

3.5.5 Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount that was expected to be obtained under normal conditions. Data
are complete and valid if the data achieve each acceptance criteria including accuracy, precision,
and any other criteria specified by the particular analytical method being used. None of the 268
total analyte results associated with the Fort Devens SI sampling effort was rejected by EDS;
therefore, the completeness indicator is 100 percent. The Fort Devens data meet the
completeness data quality indicator.

3.5.6 Comparability expresses the confidence with which one data set can be compared to
another. The comparability DQI was evaluated with respect to the comparability of sampling
results within the data set based on analytical and data validation procedures prescribed in the
DQOs. Standard methods for sampling and analyses were followed as documented in the SS-
WP; therefore, the comparability DQI was achieved.
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3.5.7 Sensitivity is a measure of the screening criteria as they compare to detection limits. If
screening criteria are below detection limits (i.e., Reporting Limit (RL) for organics and MDL
for inorganics), the certainty of the “non-detected” data to indicate that MCs are present at levels
at which no unacceptable risks may occur is called into question.

The laboratory reported to the RL for organics (which represents the lowest concentration at
which calibration standards were assessed) and the Method Detection Limit (MDL) for
inorganics (which represents the minimum concentration of metal that can be measured and
reported with 99% confidence that the analyte concentration is greater than zero). Consequently,
if sensitivity Measurement Quality Objectives (MQOs) were achieved for MCs, the RLs
(organics) and MDLs (inorganics) are adequate to detect risks at levels of concern for the
identified receptor. In this instance, non-detected data sufficiently indicates that no unacceptable
risk to receptors is present from the sample or group of samples.

The MQO for sensitivity was achieved for most analyte/receptor/matrix combinations with the
exception of NG in soil (human health); 1,3-DNB, 2,4-DNT, 2-nitrotoluene, 3-nitrotoluene, NB,
and NG in groundwater (human health); 1,3,5-TNB, 1,3-DNB, and NB in sediment (ecological).
In addition, no human health screening values were available for magnesium in soil or sediment.
No ecological screening values were available for 1,3,5-TNB, 1,3-DNB, NG, iron, magnesium,
and strontium in soil; NG, magnesium, and strontium in sediment; and tetryl or perchlorate in
surface water. Uncertainties associated with the cases in which the MQO for sensitivity was not
met, and with the absence of screening values, are discussed within the context of analytical
sample results in Section 5. This discussion indicates that for this particular FUDS, the absence
of screening values does not undermine the certainty with which the determinations of risk for
human and ecological receptors can be made.

3.6 Second Technical Project Planning Meeting

3.6.1 Following the completion of the Draft Final SI Report, stakeholders had the opportunity to
participate in a second TPP meeting on 12 May 2011 to discuss the findings, conclusions, and
recommendations of the Draft Final SI Report; review the MRSPP (Appendix K); and confirm
that the project objectives and DQOs were achieved (Alion 2008a and 2008b). Refer to the
TPP 2 Memorandum included in Appendix B of this SI Report for a summary of the information
discussed during the second TPP meeting. In addition, responses to stakeholder comments on the
Draft Final SI Report are included at the end of this Final SI Report
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Table 3-1. Fort Devens Sample Locations and Descriptions

Location

Sample ID

Coordinate System: UTM

Zone: 19N

Datum: NAD 1983 CONUS

Easting(m)

Northing(m)

Area of Interest and
Sampling Location Description
(Sample Analyses)

MRS 1
(WwWI
Grenade
Range)

DEV-MR1-SS-01-01/
DEV-MR1-SB-02-01

287401.1

4713868.3

Collocated surface and subsurface soil
samples from the northwestern portion
of Commonwealth of Massachusetts
property (explosive constituents).

DEV-MR1-585-01-02

287401.6

4713887.2

Surface soil sample from the
northwestern portion of Commonwealth
of Massachusetts property (explosive
constituents).

DEV-MR1-SS-01-03/
DEV-MR1-SB-02-02

287694.6

4713692.7

Collocated surface and subsurface soil
samples from the southeastern portion of
Commonwealth of Massachusetts
property (explosive constituents).

DEV-MR1-SS-01-04

287739.1

4713732.5

Surface soil sample from the
southeastern portion of Commonwealth
of Massachusetts property (explosive
constituents).

DEV-FU-GW-00-01

288090.4

4714234.7

Groundwater sample from a preexisting
well near Grove Pond north of
Commonwealth of Massachusetts
property (explosive constituents).

DEV-PA-SS-01-01*

287351.56

4714006.98

Surface soil sample from the PanAm
property (explosive constituents).

DEV-PA-SS-01-02*

287347.13

4713908.34

Surface soil sample from the PanAm
property (explosive constituents).

DEV-PA-SS-01-03*

287102.05

4713227.18

Surface soil sample from the PanAm
property (explosive constituents).

DEV-PA-SS-01-04*

287054.95

4713151.76

Surface soil sample from the PanAm
property (explosive constituents).

DEV-PA-SS-01-05*

287008.67

4713017.02

Surface soil sample from the PanAm
property (explosive constituents).

DEV-PA-SW-00-01/*
DEV-PA-SD-01-01*

287283.87

4713828.44

Collocated surface water and sediment
samples from the PanAm property
(explosive constituents).

MRS 2
(Range
Complex
No 1)

DEV-MR2-55-01-05

285989.4

4715498.6

Surface soil sample from the firing point
of the 1000” Rifle and Machine Gun
Range (explosive constituents and
metals)

DEV-MR2-5S-01-06

286026.8

4715528.4

Surface soil sample from the firing point
of the 1000” Rifle and Machine Gun
Range (explosive constituents and
metals).

DEV-MR2-5S-01-07

286111.5

4715625.4

Surface soil sample from the Training
Area (explosive constituents and metals).

DEV-MR2-5S-01-08

286543.3

4715931.4

Surface soil sample from the impact area
of the 1000” Anti-Tank Range
(explosive constituents and metals).

DEV-MR2-SS-01-09

286588.0

4715936.5

Surface soil sample from the impact area
of the 1000” Anti-Tank Range
(explosive constituents and metals).
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Table 3-1. Fort Devens Sample Locations and Descriptions

Coordinate System: UTM
Zone: 19N
Datum: NAD 1983 CONUS

DEV-MR2-SD-01-01

286302.2 4715677.5

Sediment sample from the bank of a
fresh water body in the Training Area
(explosive constituents and metals).

DEV-MR2-SD-01-02

286297.4 4715698.2

Sediment sample from the bank of a
fresh water body in the Training Area
(explosive constituents and metals).

DEV-MR2-SW-00-01

286168.3 4715658.4

Surface water sample from the fresh
water body in the Training Area
(perchlorate and explosive constituents).

DEV-MR2-SW-00-02

286195.1 4715639.7

Surface water sample from the fresh
water body in the Training Area
(perchlorate and explosive constituents).

DEV-FU-GW-00-02

286048.1 4715698.5

Groundwater sample from a preexisting
well (WWTMW-13) adjacent to MRS 2.
(perchlorate and explosive constituents).

DEV-BG-SS-01-01

286538.2 4715466.3

Surface soil background sample
(metals).

DEV-BG-SS-01-02

286633.9 4715430.6

Surface soil background sample
(metals).

DEV-BG-SS-01-03

286760.1 4715870.3

Surface soil background sample
(metals).

Back- DEV-BG-SW-00-01

287872.3 4714168.1

Surface water background sample
(perchlorate).

ground

Samples DEV-BG-SW-00-02

287694.3 4714216.1

Surface water background sample
(perchlorate).

DEV-BG-SD-01-01

287872.4 4714168.2

Sediment background sample (metals).

DEV-BG-SD-01-02

287694.4 47142155

Sediment background sample (metals).

DEV-BG-GW-00-01

292787.0 4715097.8

Groundwater background sample from a
Town of Ayer preexisting well in the
vicinity of Spectacle Pond, east of the
Town of Ayer (perchlorate).

Note: See Table 2-2 for specific MC related analyses associated with each area.

*Samples collected during the field activities in June 2010 which was additional to the August 2009 field activities.

BG = Background

CONUS = Continental United States
DEV = Fort Devens

FU = FUDS

GW = Groundwater

ID = Identification

PA = PanAm Property

MR/ MRS = Munitions Response Site
NAD = North American Datum

SD = Sediment Sample

SS = Surface Soil Sample

SW = Surface Water Sample

UTM = Universal Transverse Mercator
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4  MUNITIONS AND EXPLOSIVES OF CONCERN SCREENING LEVEL
HAZARD ASSESSMENT

4.1 Munitions and Explosives of Concern Hazard Assessment Criteria

4.1.1 A qualitative MEC screening level hazard assessment was conducted based on the Sl
reconnaissance, as well as historical data documented in the INPR, ASR, and ASR Supplement
(USACE 1995, 1997, and 2004a). A qualitative hazard evaluation assesses the potential
explosive safety hazard at the FUDS and communicates the hazard that may exist at the FUDS
and the potential causes of this hazard (USAESCH 2001).

4.1.2 An explosive safety hazard is the probability for an MEC item to detonate and potentially
cause harm as a result of human activities. An explosive safety hazard exists if a person can
come near or in contact with MEC and act on it to cause a detonation. The potential for an
explosive safety hazard depends on the presence of three elements (USAESCH 2001).

e Ordnance and Explosive Factors - a source (presence of MEC)

e Site Characteristics Factors — accessibility and stability

e Human Factors — a receptor (person) and interaction (e.g., touching or picking up an
item).

Each of these primary hazard factors was used to evaluate the field and historical data to generate
an overall hazard assessment rating of either low, moderate, or high (Table 4-1). The CSM for
MRS 1 and MRS 2 reflects this MEC assessment strategy (Appendix J).

4.1.3 A source is based on the MEC type, sensitivity, density and depth distribution (Table 4-1).
The type of MEC dictates the likelihood and severity of exposure, and thereby injury, if it should
functions when encountered. MEC sensitivity affects the likelihood of an item functioning as
designed when encountered by a receptor (e.g., pressure from stepping on the item, fuze
activation from moving the item, etc.). MEC quantity/density and depth, if present, are generally
unknown during the Sl and are evaluated during follow on studies (RI/FS).

4.1.4 Site characteristics refer to the physical conditions of the site and natural events that occur
(Table 4-1). Site accessibility affects the likelihood of receptor contact with MEC and include
man-made (e.g., walls or fences) or natural barriers (e.g., terrain, topography, vegetation) that
may prevent access to the site. A MEC item tends to remain in place unless disturbed through
human or natural forces (e.g., frost heaving, erosion, tidal or wave action). If MEC movement
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occurs, the probability of direct human contact may increase, but not necessarily result in direct
contact or exposure.

4.1.5 Human interaction includes the type of activities that exist at the site, the human population
that may have access, and the frequency of that access (Table 4-1). Activities are generally
classified as recreational (hiking, camping, etc.) and occupational (farming, industrial, etc.).
Activities at a site generate an exposure route for an MEC receptor. The MEC exposure route is
typically direct contact with an item on the surface or through subsurface activities (e.g., digging
during construction). The area population and frequency of use determines the likelihood of a
receptor to encounter MEC. The risk to the surrounding community is based on site
characteristics and location, access restrictions, natural and/or man-made barriers, and the
surrounding population.

Based on the risk criteria delineated above, an MRS is qualitatively assigned a low, moderate, or
high MEC hazard ranking. The MEC hazard assessment categories are defined below in
Table 4-1.

4.2 Munitions and Explosives of Concern Hazard Assessment
421 MRS 1-WWI Grenade Range

4.2.1.1 As discussed in Sections 2.4.2.2, 2.5.1, and 3.3.1.2, one item of MD (the end of a
claymore mine firing wire) was identified and removed at MRS 1 during the 1997 USACE ASR
visit and no MEC/MD was observed during the 2009 and 2010 SI field events. Every item
discovered during the 1995 HFA sampling action was inert and removed (items were found
outside the MRS boundaries). No MEC/MD has been reported by local residents and none was
found during the 2009 and 2010 SI field events. The overall MEC hazard is low and is
summarized in Table 4-2 and reflected as such in the CSM (Appendix J, J-1). Additional
information regarding the MEC hazard at MRS 1 is provided in Section 4.2.1.2.

4.2.1.2 There is low hazard of MEC at MRS 1 due to the MEC source, site characteristics and
potential for exposure. Only one item of MD, the end to a claymore mine firing wire, was
observed in the MRS during the 1997 property visit and no MEC/MD was observed during the
2009 and 2010 SI field events. The items suspected to have been used at MRS 1 were practice
munitions (black powder spotting charges only) and potential use of live grenades (Table 2-2).
Based on the limited amount of historical finds and the munitions type, a low MEC hazard is
expected. The majority of the MRS is developed and is surrounded by a chain-link fence or
located on PanAm Railways property. The MRS is stable since MEC has not been exposed and
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should not be exposed by natural events. The most likely human receptors are Army National
Guard personnel and PanAm Railways employees; however, trespassers/visitors and biota are
potential receptors. There is a moderate frequency for human interaction at MRS 1; however,
access is restricted and therefore the hazard is low. Residential, commercial, and educational
activities are conducted within two miles of the MRS. Parks and recreational areas are located
within two miles of the MRS (Appendix K).

4.2.2 MRS 2 -Range Complex No. 1

4.2.2.1 As discussed in Sections 2.4.2.2, 2.5.1, and 3.3.1.2, no MEC was observed at MRS 2
during the 1997 USACE ASR property visit or during the 2009 SI. A single small arms shell
casing (MD) was observed during the 2009 SI field event. The overall MEC hazard is low and is
summarized in Table 4-3 and reflected as such in the CSM (Appendix J, J-2). Additional
information regarding the MEC hazard at MRS 2 is provided in Section 4.2.2.2.

4.2.2.2 There is low hazard of MEC at MRS 2 due to the MEC source, site characteristics and
potential for exposure. No MEC or MD was observed in the MRS during the 1997 property visit.
One expended 7.62 mm shell casing was observed during the 2009 SI. The items suspected to
have been used at MRS 2 were smoke signals, flares, simulators, and small arms (Table 2-2).
Based on the limited amount of MD finds, a low MEC hazard is expected. The majority of the
MRS is wooded or open land that is surrounded by a chain-link fence. The MRS is stable since
MEC has not been exposed and should not be exposed by natural events. The Town of Ayer uses
a portion of the MRS as a wastewater treatment plant and controls access to a majority of the
property. The impact area of the former Anti-Tank Range is outside of the fence and is
accessible to the public. The most likely human receptors are Town of Ayer personnel; however,
trespassers/visitors and biota are potential receptors. There is a moderate frequency for human
interaction at MRS 2; however, access is partially restricted and therefore the hazard is low.
Residential, commercial, and educational activities are conducted within two miles of the MRS.
Parks and recreational areas are located within two miles of the MRS (Appendix K).

4.3 Fort Devens FUDS MEC Hazard Summary

4.3.1 Tables 4-2 and 4-3 summarize the qualitative MEC hazard at MRS 1 (WW!I Grenade
Range) and MRS 2 (Range Complex No.1) at the Fort Devens FUDS. Based on this qualitative
MEC hazard evaluation, the hazard to human receptors via contact with MEC at the FUDS is
low. Further evaluation of potential MEC at this FUDS is not recommended.
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Table 4-1. MEC Hazard Assessment Categories

MEC MEC Type MEC MRS Access MRS Stability | Human Interactions
Hazard Sensitivity
MEC that will No Restriction - No High potential for and
. man-made or natural
cause an Very sensitive . Unstable - frequency of contact
LI . barriers (e.g., no .
individual's - Handling or . MEC most (e.g., general public
. . fence, gentle sloping - -
High death if movement - likely will be | has open and frequent
terrain, no ; ;
detonated by an may cause . exposed by access, high potential
AN - vegetation, no
individual’s detonation . natural events | for surface/subsurface
L water) that restrict . . A
activities intrusive activity)
access
Moderate potential for
. L nsitiv Limited Restriction
MEC that will ess sensitive ted Rest ct.o and frequency o_f
. - Fuzed but - Man-made barriers contact (e.g., a limited
cause major Moderately
T may be moved and/or natural number of the general
injury to an : . Stable - MEC -
Lo . safely if barrier (e.g., dense public has open and
Moderate individual if . \ may be
identified as vegetation, water, somewhat frequent
detonated by an . exposed by
individual’s such by a snow or ice cover, natural events access, few uses,
L UXO and/or terrain) that surface/subsurface
activities g . h : .
Technician restrict access intrusive activity
possible)
MEC that will Low potential for and
. May have .
cause minor . Restricted Access- frequency of contact
- functioned ; Stable - MEC .
injury to an . Points of entry are (e.g., no general public
o2 . correctly or is should not be ;
Low individual if controlled (man- access, infrequent
unfuzed but exposed by A
detonated by an - made and/or natural access primarily by
A has a residual . natural events
individual’s . barriers present) personnel, no
L risk S
activities subsurface activity
Inert MEC or
Inert MEC or
None scrap (MD), will scrap (MD), - - -
. will cause no
cause no injury L
injury
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Table 4-2. MRS 1 - WWI Grenade Range Hazard Impact Assessment

Qualitative
Historical Observations Site Inspection Observations Hazard
MEC Type and Sensitivity
The munitions items suspected to have
been used include; practice munitions
(black powder spotting charges only) and
potential use of live grenades
Munitions | The 1995 HFA sampling event discovered No MEC/MD was observed during the Low
Type inert MD outside of the FUDS boundary. 2009 and 2010 Sl field events.
The items were removed. The ASR team
identified one item of MD, an end to a
claymore mine firing wire, within MRS 1.
This item was removed No MEC was
found. (USACE 1997).
MEC Inert, practice and assumed use of live N/A Low
Sensitivity grenades
MRS Access and Stability
. - Restricted access. A chain-link fence
- Restricted access. A chain-link fence surrounds the MRS. Non-DoD control.
Accessibility | surrounds the MRS. Non-DoD control. : g Low
Heavily developed Heavily developed (buildings and
' pavement cover much of the MRS)
Stability Stable- MEC not exposed by natural Stable- MEC should not be exposed by Low
events natural events
Human Interaction
. Visitor/trespassers and employees have
Population,
L . access to the MRS. Moderate frequency of
Frequency | No documented injuries. MRS is used as a :
. . ; use by Army National Guard personnel.
of Use, vehicle maintenance yard and office for . - Moderate
Tvoes of the Armv National Guard Approximately one mile from the Town of
A(}:/tFi)vi ties Y ' Ayer. There are greater than 26 inhabited
structures within 2 miles of the MRS.
Overall
Hazard Low Hazard
Ranking
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Table 4-3. MRS 2 —-Range Complex No. 1 Hazard Impact Assessment

Qualitative
Historical Observations Site Inspection Observations Hazard
MEC Type and Sensitivity
The munitions items suspected
to have been used include;
smoke signals, flares,
simulators, and small arms
Munitions One expended 7.62 mm shell casing. No MEC Low
Type HFA sampling event discovered observed.
inert MD outside of FUDS
boundary. Item was removed.
1997 ASR visit discovered no
MEC/MD (USACE 1997).
MEC Low N/A Low
Sensitivity
MRS Access and Stability
Restricted access. A chain-link Restricted access. A chain-link fence surrounds a
Accessibility |  fence surrounds much of the portion of the MRS (1000” Rifle and Machine Gun Low
MRS. Non-DoD control. Range and Training Area). Non DoD control.
Stability Stable- MEC not exposed by Stable- MEC should not be exposed by natural events Low
natural even
Human Interaction
Population Visitor/trespassers and employees have access to the
Frequency, o MRS. Moderate frequency of use to portions of_the
No documented injuries. MRS MRS by Town of Ayer personnel. The MRS is
of Use, . . d Moderate
is used by the Town of Ayer. approximately 0.5 mile from the Town of Ayer.
Types of . . -
Activities There are greater thgn 26 inhabited structures within
2 miles of the MRS.
Overall
Hazard Low Hazard
Ranking
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5 MUNITIONS CONSTITUENTS SAMPLING AND ANALYSIS

5.0.1 A screening level human health risk assessment (HHRA) and screening level ecological
risk assessment (SLERA) were conducted to determine whether MCs in environmental media at
the Fort Devens FUDS may warrant a more detailed assessment of potential risk to current or
future human and ecological receptors. The screening methodology, CSM, analytical results for
the MC sampling, and results of the screening assessment are presented below.

5.1 Data Evaluation Methodology

5.1.0.1 The methodology is designed to evaluate data for relevant MCs in the HHRA and
SLERA using the appropriate risk-based screening criteria. The methodology also provides a
means to evaluate uncertainty in the screening HHRA and SLERA process and provide context
for the risk conclusions. This process is consistent with the decision rules outlined in Section 3.1
(TPP) of this report, and is described in more detail in the following sections.

5.1.1 Refinement of Munitions Constituents

5.1.1.1 During the Sl process, MCs potentially associated with Fort Devens were evaluated and
identified based on knowledge of munitions historically used at the FUDS. Information on
historical use was obtained from munitions data sheets, historical documents, and other
munitions reference documents.

5.1.1.2 The list of MCs for evaluation for two MRSs identified at the Fort Devens FUDS is
provided below and presented in further detail in Table 2-2.

WWI Grenade Range (MRS 1)
e Explosive constituents (NG, Tetryl and TNT and TNT breakdown products).

Range Complex No. 1 (MRS 2)
e Explosive constituents (DNT and DNT breakdown products, and NG)
e Metals (aluminum®, antimony, barium*, copper, iron* lead, magnesium®, nickel,
strontium and zinc).
e Perchlorate

4 Aluminum, barium, iron, and magnesium are not classified as hazardous substances under CERCLA. As per
USACE guidance regarding non-CERCLA hazardous substances the screening results for these metals will not be
used as the sole basis for determining a RI/FS recommendation for the site.
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5.1.2 Data Quality

5.1.2.1 Only validated data were used in the screening process. The validated data were
composed of the following samples®:

e Fourteen surface soil samples (collected 0-6 inches below ground surface (bgs))

e Three duplicate® surface soil samples

e Three background surface soil samples

e Two subsurface soil samples (collected 6-12 inches bgs)

e Three sediment samples (collected approximately 0-6 inches below the bottom of the
water body)

e Two duplicate sediment sample

e Two background sediment samples

e Two groundwater samples

e One duplicate groundwater sample

e One background groundwater sample

e Three surface water samples (collected near the bottom of the water column)

e Two duplicate surface water sample

e Two background surface water samples

5.1.2.2 The first step in the screening risk assessments was the evaluation of the analytical data.
Inclusion or exclusion of data on the basis of analytical qualifiers was performed in accordance
with USEPA guidance (USEPA 1989). The following provides a listing of the qualifiers in the
validated analytical data and their treatment in the risk assessments:

e Analytical results bearing the U qualifier (indicating that the analyte was not detected at
the given detection limit) were retained in the dataset. The reporting limit (RL) was used
for non-detected samples.

® These samples are composed of those obtained from two sampling events. Fieldwork conducted in August 2009
focused on the eastern portion of MRS 1 within the property under control of the Commonwealth of Massachusetts
(Army National Guard) and the MRS 2 property. Although the Final SS-WP issued by Alion in June 2009 proposed
sampling and reconnaissance within the PanAm Railways portion of MRS 1 an ROE agreement could not be
established between the parties; therefore, no fieldwork was conducted within that portion of the FUDS. Following,
discussions with USACE prompted the decision to pursue an ROE agreement with PanAm Railways in order to
complete the field investigation of this portion of the MRS 1. This sampling was completed in June 2010.

® Duplicate samples were treated as discrete samples; duplicates were not averaged for the purpose of this risk
screening
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e Analytical results bearing the UJ qualifier (indicating that the analyte was not detected
and the quantitation limits may be inaccurate or imprecise) were retained in the dataset.
The RL was used for non-detected samples.

e Analytical results bearing the J qualifier (indicating that the reported value was
estimated) were retained in the dataset. The estimated concentration provided by the
laboratory was used for the samples.

5.1.3 Screening Values

5.1.3.1 Screening concentrations were used in the HHRA and SLERA to support risk-based
conclusions and recommendations regarding the FUDS property. Maximum property
concentrations for relevant MCs were compared to the risk-based concentrations as part of the
selection process for chemicals of potential concern (COPCs) and chemicals of potential
environmental concern (COPECS).

5.1.3.2 For the HHRA, USEPA regional screening levels (SLs) for residential soil, industrial
soil, and tap water were selected as the screening criteria to select COPCs (USEPA 2011). The
SLs are referred to as “regional SLs” throughout the remainder of this section. The regional SLs
are developed from toxicity values and standard exposure factors to estimate contaminant
concentrations that are protective of humans, including sensitive subgroups, over a lifetime.
Water screening criteria from the Commonwealth of Massachusetts were selected as the basis for
the groundwater and surface water human health assessment for perchlorate.

5.1.3.3 The regional SLs for residential and industrial soils consider exposures through direct
contact (e.g., ingestion, dermal contact, and inhalation of particulates and vapors) and reflect
exposure pathways identified for MCs in the SS-WP Addendum (Alion 2008b and 2010) that
could occur at the FUDS (i.e., potentially completed pathways). Therefore, they are determined
to be appropriate screening tools for surface and subsurface soils for the HHRA. For sediment,
potentially complete pathways identified in the SS-WP Addendum for human receptors included
the incidental ingestion of, and dermal contact with, MCs. Regional SLs or similar values are not
available for screening risks from human exposure to sediments, and soil SLs are not directly
applicable for screening sediment for human receptors given the likelihood of reduced exposure
to sediment relative to soil. Therefore, for use in screening sediment concentrations of MCs in
the HHRA, soils SLs were adjusted to account for the relatively lower exposure levels for human
receptors to sediment. The adjustment is described in Section 5.1.3.8.

5.1.3.4 Regional tap water SLs available for screening groundwater reflect potential exposures
via ingestion of drinking water and inhalation of volatile organic chemicals released during use

Contract W912DY-04-D-0017 TerranearPMC, LLC
Dated December 2011 5-3



Final Site Inspection Report Fort Devens
MMRP Project No. DOIMA058701

of contaminated groundwater. Potentially complete transfer pathways identified for MCs in
groundwater in the SS-WP Addendum included ingestion, incidental ingestion, and dermal
contact. The tap water SLs do not consider exposures via dermal contact or incidental ingestion,
however their derivation does incorporate potential exposure via ingestion (drinking). It is
expected that the rate of drinking water which is assumed in the derivation of the tap water SL
(two liters a day, based on an estimate for residential use) would exceed exposures from
ingestion that would occur for the human receptors at the FUDS (i.e., visitor/trespasser,
construction worker, and employee), in addition to the exposures that these receptors would
experience from other pathways identified as potentially complete (i.e., dermal contact and
incidental ingestion). The regional tap water SLs are, therefore, considered appropriate screening
values for groundwater in the HHRA. Potentially complete pathways identified for human
receptors to surface water include dermal contact and incidental ingestion of MCs in surface
water. The availability of screening values that specifically account for these exposures is
limited. Human receptors’ intake of surface water is presumed to be significantly less than the
two liters assumed in the derivation of the regional SLs for tap water. Therefore, the tap water
SLs were adjusted to account for the anticipated differences in intake of surface water compared
to tap water. The adjustment is described in Section 5.1.3.8.

5.1.3.5 The MassDEP drinking water standard (DWS) for perchlorate is an enforceable standard
of the highest level of a contaminant that is allowed in drinking water. It was established
considering health risks from perchlorate and its presence in certain disinfectant solutions used to
treat drinking water for pathogens. MassDEP concluded that the established level would
reasonably minimize potential perchlorate exceedences attributable to chlorination, balancing
perchlorate exposure and infectious disease control concerns (MassDEP 2006, Zewdie et al.
2009). The value was adopted for the screening criteria in the HHRA for both groundwater and
surface water.

5.1.3.6 In some cases, SLs are based on the toxicity, or relative toxicity of related compounds.
The regional SLs for 2-amino-4,6-DNT and 4-amino-2,6-DNT are based on toxicity information
for 2,4-DNT. Because the amino-DNT isomers may behave differently from 2,4-DNT, the use of
the regional SLs for these MCs may result in some uncertainty in the risk assessment.

5.1.3.7 The regional SLs for direct contact with soil and tap water correspond to typical risk
thresholds of a one-in-one million (1E-06) cancer risk or a non-carcinogenic hazard quotient
(HQ) of 1.0. The HHRA screening levels for explosive constituents 2,4,6-TNT, 2,4-DNT, 2-
nitrotoluene, 4-nitrotoluene, and NB are based on carcinogenic endpoints. The HHRA screening
levels for the explosive constituents 1,3,5-TNB, 1,3-DNB, 2,6-DNT, 2-amino-4,6-DNT, 3-
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nitrotoluene, 4-amino-2,6-DNT, NG, and tetryl; and the metals aluminum, antimony, barium,
copper, iron, lead, nickel, strontium, and zinc are based on non-carcinogenic endpoints. The
toxicological endpoint for each of these non-carcinogenic MCs is not the same. Rather these
MCs act at various different target organs including the spleen, kidney, gastro-intestinal (Gl),
and liver (USEPA 2010, USEPA 1997). The DWS for perchlorate, adopted as the screening
criteria for groundwater and surface water in the HHRA, is not based solely on health effects
associated with perchlorate, but rather additionally incorporates considerations of the benefits
gained by using drinking water disinfectants that contain perchlorate.

5.1.3.8 As discussed in the SS-WP Addendum (Alion 2008b and 2010), the screening levels
derived from non-carcinogenic endpoints were divided by ten to provide a means to account for
potential occurrence of adverse non-carcinogenic health effects due to exposure to multiple non-
carcinogens. The soil screening values used for the HHRA were increased by a factor of ten for
application as sediment screening values to account for lower incidence of exposure to sediments
relative to soils. Similarly, screening values for groundwater were increased by a factor of ten for
application as surface water screening values to account for differences in exposure between tap
water and those anticipated at the FUDS for surface water. The exceptions to the adjustments
described are for lead and perchlorate. In the case of lead, regional SLs for soil are based on a
blood lead level rather than a chronic daily intake, as is used for other non-carcinogens and,;
therefore, no adjustments were made to the lead regional SLs for use in evaluating soils or
sediments. As described above, in Section 5.1.3.5 the groundwater and surface water screening
values adopted for the HHRA for perchlorate are based on the DWS established by MassDEP.
The level is not based solely on health effects associated with perchlorate; rather it incorporates
considerations of the benefits gained by using disinfectants that contain perchlorate for water
treatment. Therefore, no adjustments were made to the DWS adopted as the screening level for
perchlorate in groundwater and surface water. The adjustments to the screening values described
are consistent with previous HHRAs under this program. Every MC identified, with the
exception of magnesium had screening values available for each of the studied environmental
medium for application in the HHRA. The lack of a screening value for magnesium introduces
some uncertainty into the HHRA. The application of HHRA screening values is described in
Sections 5.1.3.17 and 5.1.3.18. Results of the HHRA are discussed in Sections 5.4 and 5.5, and
are presented in Tables 5-1 through 5-4.

5.1.3.9 Screening for ecological-based COPECs was conducted by calculating an HQ, which
represents the ratio of the maximum detected chemical concentration in environmental media to
a medium specific ecological screening level. Screening levels derived from studies in specific
medium and environmentally similar conditions to those at the FUDS are the most relevant and
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appropriate for screening. In cases where screening values derived from environmentally specific
testing environments are not available, alternative screening values may offer a sufficient
screening tool.

5.1.3.10 Ecological soil screening levels (eco-SSLs) were used to screen for COPECs in soil.
Eco-SSLs are screening level benchmark concentrations for contaminants in soil that have been
determined to be protective of terrestrial-based ecological receptors that commonly come into
contact with soil, or ingest biota that live in or on the soil. These benchmark concentrations are
generally used for screening level purposes to identify COPECs in upland soils that may require
further evaluation. Eco-SSLs are derived using information on toxicity and estimated ingestion
exposure doses for terrestrial ecological receptors. As described in the SS-WP Addendum CSM
diagram for Fort Devens, potentially complete transfer pathways for ecological receptors to
surface soils at the FUDS are incidental ingestion of, and dermal contact with MCs in surface
soil, and ingestion of vegetation and game exposed to MCs in surface soils. USEPA guidance
(2005a) states that dermal pathways are generally less significant compared to ingestion, and that
therefore they do not warrant inclusion in the derivation of eco-SSLs. Therefore, the eco-SSLs
derived using exposure assumptions for ingestion only are determined to be adequate for the
purposes of the SLERA.

5.1.3.11 USEPA sanctioned sediment screening values were adopted for the SLERA where
available; in the cases that no USEPA supported value was available, screening values were
obtained from peer-reviewed literature and other regulatory and advisory programs. Fort Devens
is characterized as a freshwater area; therefore, freshwater-specific sediment screening values
were adopted where available. In the case that no freshwater value was available, sediment
screening values derived in marine environments were adopted for use in the SLERA. In the
instance where no sediment screening values were available, eco-SSLs were used to screen for
COPEC:s in sediment. USEPA states that eco-SSLs may provide utility for screening wetland
soils like those found in MRS 2 (USEPA 2005a). The appropriateness of their use generally is
determined by comparing the soil properties evaluated to the sediment properties in the site of
interest, and the degree of flooding estimated to occur at the marsh. In general, USEPA considers
the eco-SSLs to be conservative with respect to their use for wetlands, given that wetland
sediments generally have conditions which limit bioavailability relative to upland soils (e.g.,
relatively higher total organic carbon present in sediments). Potentially complete pathways
identified for ecological receptors to sediment at Fort Devens include incidental ingestion of,
ingestion of benthos exposed to, and dermal contact with MCs in sediment. The sediment
screening values and eco-SSLs described above were derived using assumptions of exposure via
ingestion pathways. As described in Section 5.1.3.10, exposures via the dermal pathway are
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generally less significant when compared to the ingestion pathway. Therefore, the sediment
screening values and eco-SSLs derived using exposure assumptions for ingestion only are
determined to be adequate for the purposes of sediment screening in the SLERA.

5.1.3.12 National Ambient Water Quality Criteria (AWQC) were used for screening COPECs in
surface water. AWQC are derived from the results of laboratory tests completed under controlled
conditions. Guidelines require that toxicity tests be completed on plants, invertebrates, and fish
species. Species are normally submerged in freshwater or marine media, and; therefore, are
exposed to the test chemical via multiple pathways (USEPA 1994). Second tier AWQC are
derived using methods identical to those in the federal guidelines, however are rated as second
tier because they have not been tested on the full suite of taxonomic groups specified under
federal guidelines. Given that toxicity results for fewer taxonomic groups are available,
uncertainty factors’ are applied in determining the final screening value. Surface waters present
at the Fort Devens FUDS are characterized as freshwater, and therefore where available,
freshwater AWQC were selected for screening criteria. In the case that no freshwater value was
available, a value derived for marine organisms was adopted for the SLERA. As discussed in the
SS-WP Addendum for the Fort De