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PREFACE
The Annual State of the Reservation Report describes the nature and extent of military training and other activities
taking place in the Camp Edwards Training Area/Upper Cape Water Supply Reserve and the status of the
Massachusetts Army National Guard’s compliance with environmental laws, regulations and the Environmental
Performance Standards, a set of 19 standards established in Chapter 47 of the Acts of 2002 guiding military and
civilian usage of the Camp Edwards Training Area/Upper Cape Water Supply Reserve. Ultimately, the goal of
the Annual Report is to illustrate that military training can occur in the Camp Edwards Training Area/Upper Cape
Water Supply Reserve in a manner that is compatible with the Environmental Performance Standards.
The Annual State of the Reservation Report covers the Massachusetts National Guard’s Training Year 2018,
which ran from October 1, 2017 to September 30, 2018; therefore, information provided in this report generally
encompasses an individual training year rather than calendar year. The report’s primary focus is the review of the
Massachusetts Army National Guard’s environmental programs relative to environmental compliance. Each year,
the report provides information on military training levels, range area usage, resource management activities,
environmental indicators for training activities, and coordination among other activities and projects, such as the
regional water supply and the remediation program activities. Cape Cod Air Force Station and the US Coast
Guard Communications Station are both located within the boundary of the Upper Cape Water Supply Reserve;
however, they are not subject to Chapter 47 of the Acts of 2002 and the Environmental Performance Standards
(Chapter 47 of the Acts of 2002, Section 15).
The report also provides information on environmental reviews for proposed Massachusetts National Guard and
other projects within the Upper Cape Water Supply Reserve.
This report, established by the Massachusetts Environmental Policy Act process and required by state law
(Chapter 47 of the Acts of 2002), is the result of many years of environmental reviews and submissions by the
Massachusetts Army National Guard.
The Annual Report is structured as follows:
Section 1, Introduction, discusses the structure of Joint Base Cape Cod and the environmental management
structure pertaining to activities in the northern training areas of Camp Edwards.
Section 2, Small Arms Ranges and Military Training Activities, provides an update on the return to live fire at the
Small Arms Ranges at Camp Edwards and associated activities. This section also provides information on
military training that occurred in the Reserve during Training Year 2018. Data is provided on the levels of
training in the various training areas in the Reserve and range usage, as well as at the various training support area
facilities in the Cantonment Area on Camp Edwards.
Section 3, Environmental Program Management, focuses on environmental management programs operated by
the Massachusetts Army National Guard in the Reserve and program compliance with the Environmental
Performance Standards for the Reserve for the training year.
Section 4, Remediation Program Activities, provides a summary of remediation activities undertaken in the
Reserve during the training year by the Installation Restoration Program and the Impact Area Groundwater Study
Program.
Section 5, Miscellaneous Military and Civilian Activities and Environmental Program Priorities, provides
information on major activities undertaken during Training Year 2018 that may not be directly related to a
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Massachusetts Army National Guard environmental management program, actions in the Reserve, or specific
Environmental Performance Standards for the Reserve.
The Annual Report is the culmination of a year-long effort by the military and civilian employees of the
Massachusetts Army National Guard, Training Site Camp Edwards, the Environmental & Readiness Center, the
Natural Resource Program, and the Environmental Management Commission to provide valuable information on
the state of the Reserve to interested stakeholders and the community at large.

Annual State of the Reservation Report Key Terms
Upper Cape Water Supply Reserve
The Upper Cape Water Supply Reserve was established by Chapter 47 of the Acts of 2002 as public conservation
land dedicated to three primary purposes: water supply and wildlife habitat protection; the development and
construction of public water supply systems, and, the use and training of the military forces of the commonwealth;
provided that, such military use and training is compatible with the natural resource purposes of water supply and
wildlife habitat protection. It comprises—and for the purposes of this report, may be synonymous with—Camp
Edwards’ 15,000-acre northern training area. Cape Cod Air Force Station and US Coast Guard Communications
Station Boston are both located within the boundary of the Upper Cape Water Supply Reserve; however, they are
not subject to the Environmental Performance Standards.

Camp Edwards Training Area
The Massachusetts Army National Guard Camp Edwards Training Site (Camp Edwards Training Area) is the
major training area for Army National Guard soldiers in the Northeast. It is approximately 15,000 acres located
on the northern portion of Joint Base Cape Cod. At Camp Edwards, soldiers practice maneuvering exercises,
bivouacking, and use the small arms ranges. The Upper Cape Water Supply Reserve also is located on the 15,000
acres of Camp Edwards. It comprises—and for the purposes of this report, may be synonymous with—Camp
Edwards’ 15,000-acre northern training area.

Environmental Performance Standards
The Environmental Performance Standards (Appendix A) are a list of requirements, or standards for performance,
that guide both military and other users in the protection of Camp Edwards’ natural and cultural resources and the
groundwater beneath the Reserve. The Environmental Performance Standards are based in large part on existing
federal, state, and Department of Defense regulations. In some cases, the protections offered by the performance
standards are more stringent than those offered by other regulations. These standards apply to the Camp Edwards
Training Area at Joint Base Cape Cod. Although Cape Cod Air Force Station and the US Coast Guard
Communications Station are located within the boundary of the Upper Cape Water Supply Reserve, the
Environmental Performance Standards do not apply to them as they were excluded by Chapter 47 of the Acts of
2002.

Training Year
A training year runs from October 1 to September 30. Information found in the annual State of the Reservation
Report is compiled by training year. This Annual State of the Reservation Report is for Training Year 2018
(October 1, 2017 – September 30, 2018).
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Training Support Area
There are separate facilities and equipment that can simulate live military training; these are grouped under the
Training Support Area. The majority of the training activities associated with these facilities are conducted in the
Cantonment Area of Camp Edwards. Training Support Areas include Kelley Tactical Training Base, the Calero
Mobile Military Operations on Urban Terrain Site, the Engagement Skills Trainer and the Virtual Convoy
Operations Trainer.

Small Arms Ranges
Small arms ranges allow live-fire qualification training with weapons of a small caliber, i.e. handgun, rifle,
shotgun, or machine gun. Small arms training is designed to train a soldier to be “qualified” in the use and
maintenance of his or her assigned weapon. There are six active small arms ranges on Camp Edwards, which the
Massachusetts Army National Guard uses for weapons familiarization, weapons zeroing (essentially customizing
it to give the soldier a more accurate shot) and qualification.

Impact Area
The 2,200 acre Impact Area is located in the center of the Upper Cape Water Supply Reserve/Camp Edwards
Training Site. All the small arms ranges are focused around the perimeter of the Impact Area, and all small arms
range firing is pointed towards the Impact Area. The 330-acre Central Impact Area is located within the Impact
Area; it was the primary target area for artillery, mortar and other firing activities from the early 1900s until firing
ceased in 1997. The Central Impact Area contains critical habitat for several state-listed species.

Cantonment Area
The southern 5,000-acre, developed area of Joint Base Cape Cod with roads, utilities, office and classroom
buildings, training support areas, and housing. There are numerous federal, state and county entities located there.

Environmental Protection Agency Administrative Order
In February 1997, the Environmental Protection Agency utilized its powers under the Safe Drinking Water Act to
issue the first Administrative Order concerning Camp Edwards. There are four administrative orders in total;
Administrative Order #2 was issued in April 1997 to the National Guard Bureau and the Massachusetts National
Guard. It required that certain training activities (artillery and mortar firing) cease pending the completion of
environmental investigations at the training ranges and Impact Area. As small arms ranges and other training
activities are brought back on-line by the Massachusetts National Guard, they must, in some cases, petition EPA
to amend Administrative Order #2 to allow the training.

Referenced Documents
The Annual State of the Reservation report encompasses a large amount of information and makes reference to
many letters, reports and other documents that were developed over the course of Training Year 2018. Many of
these are available on-line and any letter, document or report referenced in the Annual State of the Reservation
Report is available by contacting Emily Kelly, Community Involvement Specialist, Massachusetts National Guard
Environmental & Readiness Center, 508-968-5146, emily.d.kelly2.nfg@mail.mil.
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FORWARD
The Massachusetts Army National Guard at Camp Edwards is pleased to present the State of the Reservation
Report for Training Year 2018 for the Camp Edwards Training Area/Upper Cape Water Supply Reserve
(Reserve).
During Training Year 2018, a variety of actions were undertaken to ensure the continued compatible
environmental use of the Training Area/Reserve. A continuing priority for the Massachusetts Army National
Guard; actions and projects undertaken by the Guard are designed and completed with the environment in mind
with those actions documented in this report.
Camp Edwards began the design and environmental review for a new $11.5 million Multi-Purpose Machine Gun
Range planned for construction at an existing range (KD Range) on Camp Edwards. This required range an
undertaking will require close coordination between the Camp, Natural Resources staff, the Environmental
Management Commission, and state agencies to ensure it is as environmentally protective as possible while still
providing the necessary and required training. Camp Edwards’s ranges are operated in accordance with an
Operation, Maintenance and Monitoring Plan (OMMP) or Standard Operating Procedure (SOP) and Range
Management Plan. The focus of these plans is to ensure that safe operations occur while still monitoring and
being protective of the environment. Any future ranges, like the current ranges, will be developed to be as
environmentally protective as possible while still providing the necessary and required training.
The Guard is also proposing a change to the Environmental Performance Standards (EPSs). The proposed
adjustment is reflective of the many years of EPS implementation and continual improvement of training and
environmental practices that allow for compatible military training at Camp Edwards. The change would modify
EPS 15.3: Fuel Management, to allow refueling in the Reserve under certain conditions for habitat management,
contract work and training purposes. Similar to the small arms ranges, a Standard Operating Procedures has been
developed with training and environmental protection as its core focus. The Guard is working in coordination
with the Environmental Management Commission and plans to formally request the change to the EPS late in
Training Year 2019.
Within the Natural Resources and Integrated Training Area Management (ITAM) program, activities focused on
supporting training and conservation of the resources on Camp Edwards. The ITAM program continues to
coordinate and work with the Camp Edwards' trainers, Range Control, and the Environmental Management
Commission to address compatible training needs. One example of programmatic activities during TY 2018 is
the repair of large puddles impeding the use of Cat and Herbert roads in the Reserve for training and other
activities. The puddles support Agassiz’s Clam Shrimp (Eulimnadia agassizii), a state listed endangered species.
The Natural Resources Office worked with the Natural Heritage and Endangered Species Program to create a
Conservation and Management Plan, which outlines a plan for habitat creation, clam shrimp relocation, and
monitoring to provide for a net benefit to the species and allow for necessary road repairs.
Sustainable range use and training while still being protective of our environment is still the core principle of
using the Upper Cape Water Supply Reserve/Camp Edwards Training Area. To this end, Camp Edwards Head
Quarters has reinitiated its Sustainable Range Program where training needs and environmental concerns are
coordinated internally and with the Environmental Management Commission.
The Environmental & Readiness Center will continue to be the Adjutant General's environmental management
element at Camp Edwards. Questions and comments regarding the Training Year 2018 State of the Reservation
Report should be addressed to: Dr. Michael Ciaranca, Deputy Director, Massachusetts National Guard
Environmental & Readiness Center, Building 3468, Beaman Street, Camp Edwards, MA, 02542, (508) 968-5154,
michael.a.ciaranca.nfg@mail.mil or Mr. Leonard Pinaud, Environmental Officer, Environmental Management
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Commission, Building 3468, Beaman Street, Camp Edwards, MA, 02542, (508) 946-2871,
leonard.pinaud@mass.gov.
For more information, please access the Environmental & Readiness Center’s web site at
www.massnationalguard.org/ERC/index.htm. Please take the opportunity to provide us feedback on this
important document. Regulatory and community feedback help ensure the future viability and environmental
integrity of this piece of land we refer to as Camp Edwards on Joint Base Cape Cod.
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SECTION 1
INTRODUCTION
1.0 INTRODUCTION
This section of the Annual State of the Reservation Report (Annual Report) provides information on Joint Base
Cape Cod (JBCC) and the environmental management structure overseeing activities in the approximately 15,000
acre Camp Edwards Training Area/Upper Cape Water Supply Reserve (Reserve).

1.1 JOINT BASE CAPE COD STRUCTURE
Joint Base Cape Cod is a multi-service military installation and is home to the Massachusetts Air National
Guard’s (MAANG) Otis Air National Guard Base (ANGB), the United States Coast Guard’s (USCG) Base Cape
Cod, the U.S. Air Force’s Cape Cod Air Force Station (AFS), the Massachusetts Army National Guard’s
(MAARNG) Camp Edwards, and the Department of Veterans Affairs Cemetery. Joint Base Cape Cod is located
in the upper western portion of Cape Cod, immediately south of the Cape Cod Canal in Barnstable County,
Massachusetts. It includes parts of the towns of Bourne, Mashpee and Sandwich, and abuts the Town of
Falmouth. Joint Base Cape Cod covers nearly 21,000 acres – approximately 30 square miles (Figure 1-1).
The Massachusetts Army National Guard’s components of JBCC comprise two primary land use zones. The
Camp Edwards Training Area comprises approximately 14,400 acres of the Reserve. The remaining Camp
Edwards military-controlled area of JBCC lies in the southern portion, or Cantonment Area.
The MAARNG and MAANG are part of the Commonwealth of Massachusetts Military Division. However,
federal law largely dictates their activities, make-up, training, and functions. For example, most of the day-to-day
activities conducted at JBCC by the National Guard, including annual and weekend training, are federal military
activities funded by the federal government. In conducting federal military activities, the National Guard is
required by federal law to follow Department of Defense (DoD) regulations, Army regulations, Air Force
instructions, and applicable federal and state laws and regulations.
There are three major facilities in the northern portion of JBCC that are not on land under the operational control
of the Massachusetts National Guard. Cape Cod AFS, which includes the PAVE PAWS ballistic missile early
warning radar system, is located on an 87-acre parcel of land on the northwest corner of the Reserve. The
USCG’s Communications Station is located on a 542-acre parcel along the northeastern side of the Reserve. A
Barnstable County Correctional Facility that opened in 2004 is located on a 29-acre parcel of land just north of
Connery Avenue, just outside the southern edge of the Reserve. The locations of these facilities are shown in
Figure 1-1. Because these facilities are located on land not under the control of the Massachusetts National
Guard, and because the Environmental Performance Standards (EPSs) (see Appendix A) established through
Chapter 47 of the Acts of 2002 do not apply to these organizations and facilities, detailed information concerning
activities at these facilities is not included in the Annual Report. Questions pertaining to activities at Cape Cod
AFS and the Coast Guard Communications Station should be addressed to the persons listed in Appendix B of
this report.
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The Commonwealth of Massachusetts has issued three utility easements on its state-owned property in the
Reserve: an electrical power line easement (Eversource), a natural gas pipeline easement (National Grid), and a
natural gas pipeline easement (Algonquin - that partially overlays the National Grid easement). Additionally,
there are easements issued to the Upper Cape Regional Water Supply Cooperative and to the Bourne Water
District. The locations of the utilities and facilities are shown in Figure 1-2.

1.2 ENVIRONMENTAL MANAGEMENT STRUCTURE
1.2.1 Environmental Management Commission
Chapter 47 of the Acts of 2002 established the Environmental Management Commission (EMC), consisting of the
Commissioner of the Department of Fish and Game (DFG), the Commissioner of the Massachusetts Department
of Environmental Protection (MassDEP), and the Commissioner of the Department of Conservation and
Recreation (DCR). The EMC oversees compliance with and enforcement of the EPSs in the Reserve, coordinates
the actions of environmental agencies of the Commonwealth in the enforcement of environmental laws and
regulations in the Reserve, as appropriate, and facilitates an open and public review of all activities in the
Reserve. The legislation also states that the environmental agencies on the EMC retain all their respective,
independent enforcement authority.
Chapter 47 of the Acts of 2002 also directed that the EMC be assisted by two advisory councils. The Community
Advisory Council (CAC), consisting of 15 members, assists the EMC by providing advice on issues related to the
protection of the water supply and wildlife habitat within the Reserve. The Science Advisory Council (SAC),
consisting of up to nine members, assists the EMC by providing scientific and technical advice relating to the
protection of the drinking water supply and wildlife habitat within the Reserve.
Chapter 47 of the Acts of 2002 also established an Environmental Officer for the Reserve. Mr. Leonard Pinaud of
MassDEP is the Environmental Officer. In this capacity, he provides monitoring of military and civilian activities
on and uses of the Reserve and the impact of those activities and uses on the water supply and wildlife habitats.
Working directly for the EMC, the Environmental Officer has unrestricted access to all data and information from
the various environmental and management programs in the Reserve. He has full access to all points in the
Reserve and conducts inspections at any time in order to monitor, oversee, evaluate, and report to the EMC on the
environmental impact of military training and other activities. His on-site monitoring occurs prior to, during, and
immediately following training and other activities. The Environmental Officer’s monitoring activities include
but are not limited to: training sites, pollution prevention and habitat protection activities for both military and
military contractors in the Reserve, as well as coordinating with and consulting with the Massachusetts National
Guard Environmental & Readiness Center (E&RC) on various projects, initiatives and issues.
The Environmental Officer acts as a liaison between the EMC, SAC, CAC, military, general public, and various
state agencies. He identifies and monitors ongoing issues regarding training procedures and the environment in
the Reserve and keeps the EMC, SAC and CAC apprised of the progress of these issues in addition to bringing
issues to the E&RC for resolution. He also participates in community outreach activities with the E&RC and
facilitates the EMC, SAC and CAC public meetings under the legislation.
The EMC, SAC and CAC met a total of seven times during Training Year (TY) 2018. The groups discussed a
number of topics, all of which are covered in this report. In November 2017, an Ad Hoc Committee to the
Science Advisory Council was established. Please see Section 2.3 for further discussion. Minutes from the
meetings may be found at www.massnationalguard.org/ERC/emc.html.

Page 3

Final Annual State of the Reservation Report for Training Year 2018

SECTION 2
SMALL ARMS RANGES AND MILITARY TRAINING
ACTIVITIES
2.0 INTRODUCTION
Section 2 of the Annual Report provides an update on actions associated with active small arms ranges in the
Reserve including range maintenance, environmental sampling and levels of military and civilian use of the
ranges. This section also provides information on the use of Training Areas, Training Support Areas (TSA) in the
Cantonment Area of Camp Edwards, information on simulated munitions, the Soldier Validation Lane (SVL), and
off-site training during TY 2018.

2.1 CAMP EDWARDS TRAINING AREA/UPPER CAPE WATER SUPPLY
RESERVE
2.1.1 Military and Civilian Use
The MAARNG has approximately 5,880 soldiers who train on average one weekend per month and one two-week
cycle during a training year. Units start planning their training several years in advance of the year in which they
actually conduct their training. The unit leadership assesses the strengths and limitations of its personnel and
begins to schedule training sites and resources to best support the training their units require. During the year
prior (TY 2017) to the year of execution (TY 2018) units confirm geographical areas and training sites within the
Reserve.
Military training activities in the Reserve are tracked by Range Control based on individual training area use and
the number of personnel participating in this use. This method records the number of times each training area is
utilized and the number of personnel and vehicles utilizing the areas for each event. Figure 2-1 shows the
locations of the major training areas and firing ranges in the Reserve.
Camp Edwards Range Control manages and tracks training area use. For example, Table 2-1 shows the overall
utilization of the ranges, training areas and training support areas during TY 2018, while Table 2-2 shows their
utilization for each of the past 10 training years. For specific training area use for TY 2018 see Table 2-3 and for
the ten year totals for training area use see Table 2-4. Range Control is operational 24 hours per day when units
are training and, during the course of a training day, personnel from Range Control will observe units at various
locations to ensure that they are following range and safety regulations.
Military training activities in the Reserve are tracked by the number of times each training area is utilized per day
and by the number of personnel and vehicles utilizing the areas for each use. In many cases personnel and
vehicles utilize more than one training area per day. Figure 2-2 shows a color-coded personnel use by training
area for each of the past ten training years. Figure 2-3 provides a color-coded ten year personnel use by training
for the past ten training years. Figure 2-4 shows a color-coded daily usage by training area for each of the past ten
training years with Figure 2-5 providing a color-coded ten year daily usage by training area for the past ten
training years. For example, as seen in Figure 2-5, training areas B-8 and B-9 were not used, and area B-10
shows a reduction in use; this is a result of the closure of these training areas due to the proximity to the
Monument Beach Sportsman’s Club’s firing range. These training areas are within the surface danger zone for
the rifle range and therefor are closed when the club’s range is operational. Another example would be the
increased use in BA-7 where the Dig Site was used for a combined arms exercise this past June; thereby a single
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Figure 2-4 Daily Usage per Training Area in the Reserve, TY 2009 – TY 2018
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Graph 2-1 Average Personnel Use by Training Area for TY 2009 to TY 2018
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Maintenance activities conducted at Juliet, Kilo and Tango ranges during TY 2018 included one or more of the
following: securing the tarp cover after severe weather, replacing the old tarp, disposing of water from the internal
reservoir, repairing tears and seam failures in the top cover and replacing target frames.
A list of the inspection and maintenance activities at these ranges in TY 2018 is included in Appendix C.
In October 2018, surface soil, porewater, and groundwater samples were collected from porewater from the
ranges per the OMMP. The samples were analyzed for lead, copper, and antimony. Results of the surface soil
and groundwater analyses continue to show no trends or significant concentrations when compared to the Action
Levels specified in the OMMPs. The porewater results indicate the presence of antimony in several lysimeters on
these ranges, and the concentrations exceeded the Action Level (6 parts per billion [ppb]) for antimony in
porewater at each of these locations. However, levels have stayed the same or have dropped off significantly.
Figures showing lysimeter locations and data and graphs are in Appendix C. These lysimeters have had antimony
detections in previous sampling rounds. It should be noted that the concentrations of the other metals tested for in
porewater (lead and copper) remain below the action levels and have remained at relatively the same
concentrations since testing began. Antimony is in lead alloy bullets and in bullet primers. There is legacy
antimony and lead in the berms from bullets fired into the berms before the STAPP™ systems were built.
There are several potential causes of increased antimony in porewater:
•

legacy range soils, where lead-antimony bullets were fired, were used for berm and range construction at
Julie, Kilo, and Tango ranges;

•

phosphates added to range soils (1998-1999) to immobilize lead in legacy soils; and

•

pH levels of soil and porewater.

To further address the issue of antimony and other metals movements through soils, the MAARNG, along with
members of the SAC, formed an Ad-Hoc Committee (see Section 2.3) to address this issue and future range
monitoring at all active ranges on Camp Edwards. The Ad-Hoc Committee has requested that the MAARNG add
the sampling of substances that can cause metals to be mobile in soil to their range monitoring efforts. This will
be done in 2019. Another finding of the Ad-Hoc Committee through lab studies at the Cold Regions Research
Lab in New Hampshire is that antimony is not threatening the groundwater. (see Section 2.3)
The Tango, Juliet and Kilo Ranges sampling results for TY 2018 are available in Appendix C.
A total of 2,710 gallons (estimated) of water were pumped from the STAPP™ systems on Juliet and Kilo ranges
during TY 2018: 1,000 gallons at Juliet and 1,710 gallons at Kilo. The water pumped is the result of incidental
seepage of rain water, as well as condensation within the systems. This water has been tested at various times
since the systems were installed for constituents that would reasonably be expected to be found on active ranges,
particularly metals. The water is managed as a non-hazardous waste water and disposed of accordingly.
Graph 2-3 reflects the amount of water pumped from the STAPP™ systems from TY 2009 to TY 2018. Gallons
pumped are estimated figures based on measurements of water in containment areas by dip stick as water pumped
from multiple systems can be accumulated in the same disposal drum. The graph below shows an increase in
water in the Kilo Range STAPP™ system in TY 2018. During the winter, the tarps protecting the system were
damaged; because the system was uncovered, there is an increase in water entering the system. Replacement
tarps are on order and all regulatory requirements for STAPP™ water disposal have been met.

Page 14

Final Annual State of the Reservation Report for Training Year 2018

The EMC approved use of Sierra Range for copper ammunition for a two-year pilot program period in June 2012;
India Range was approved for copper ammunition in May 2013. Firing of copper ammunition commenced at
Sierra Range in July 2012 and at India Range in September 2013. At its meeting on July 24, 2014, the EMC
extended the pilot program period for both ranges through December 31, 2016. In December 2016, the MAARNG
requested and was granted EMC approval of an extension of the pilot program period for both ranges through
December 31, 2017. The Pilot Period was extended so that further soil, porewater and groundwater monitoring
data could be gathered to evaluate environmental impacts of utilizing these ranges and to allow time for the
presentation of environmental monitoring data to the SAC, CAC and the EMC. At its November 2, 2017,
meeting, the EMC voted to authorize the Acting Environmental Officer to close out the Pilot Period for India and
Sierra Ranges and allow the MAARNG to continue to operate the ranges in accordance with the EPSs and the
OMMPs.
The MAARNG sent a letter of request to end the Pilot Period on Sierra and India ranges to the EMC’s
Environmental Officer on November 11, 2017. In a letter dated December 29, 2017, the EMC’s Environmental
Officer stated that after a compliance review, it was determined that the MAARNG was not in compliance “with
one more laws, regulations, orders, licenses, permits or approvals enforced by the EMC and that additional
actions are necessary for compliance with the requirements of Chapter 47 of the Acts of 2002 (Chapter 47), the
Environmental Performance Standards (revised April 6, 2017; the EPSs) and the range specific SOP and Range
Maintenance Plans. Compliance issues identified included lack of completed Detailed Inspection Forms and
Range Maintenance Forms; degradation and erosion on the backstop berm at India Range, in the frontal Station
Infantry Target berms at the 50 meter targets, and in the 50 and 100 meter backstop berms on Sierra Range. The
MAARNG was required to perform maintenance on those ranges prior to any utilization.
The EMC reinspected India and Sierra ranges and found the MAARNG to be in compliance with the OMMP for
the range and authorized their use. The Pilot Period for Sierra and India Ranges was extended until December 31,
2018. In a letter dated November 2, 2018, the MAARNG sent a letter of request to end the Pilot Period for Sierra
and India Ranges to the EMC’s Environmental Officer. On December 12, the EMC’s Environmental Officer,
along with representatives from Camp Edwards, conducted a compliance inspection at India and Sierra ranges.
The ranges were found to be in compliance. In a letter dated December 27, 2018, the EMC’s Environmental
Officer terminated the Pilot Period for Sierra and India ranges.

2.5.1 Range Maintenance and Sampling
Groundwater, porewater, and surface soil samples were collected from Sierra Range and India Range as
prescribed in the OMMP. X-Ray Fluorescence (XRF) soil sampling was conducted at Sierra Range as required.
The samples were analyzed for antimony, copper, and lead. Results of the soil and groundwater analyses
continue to show no exceedance of the Action Levels specified in the OMMP.
During the 2018 operational sampling, the porewater results indicate that antimony was detected in the porewater
lysimeter near the berm on India Range at a concentration exceeding the Action Level (6 ppb). Figures and
graphs are available in Appendix C. This result is slightly higher than previous antimony detections at India
Range. There is antimony in the berm, along with lead, from bullets fired into the berms before the range was
rebuilt for use with only copper bullets.
To further address the issue of antimony and other metals movements through soils, the MAARNG, along with
members of the SAC formed an Ad-Hoc Committee (see Section 2.3) to address this issue and future range
monitoring at all active ranges on Camp Edwards. The Ad-Hoc Committee has requested that the MAARNG add
the sampling of substances that can cause metals to be mobile in soil to their range monitoring efforts. This will
be done in 2019. Another finding of the Ad-Hoc Committee through lab studies at the Cold Regions Research
Lab in New Hampshire is that antimony is not threatening the groundwater. (See Section 2.3)
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Lead was detected in the porewater collected from the lysimeter at the foot of the India Range berm in
July/August 2013 at a concentration of 25.1 ppb, exceeding the 15 ppb Action Level. As recommended, this
result can now be compared to the current sampling results. The concentration in 2014 dropped to 5 ppb, to 3.6
ppb in 2015, then spiked to 19.8 ppb in 2016, then dramatically decreased to 1.8 ppb in 2017 and has stayed at
this level as of the 2018 sampling−below the OMMP Action Level of 7.5 ppb.
The lysimeter at the center range floor on India range had shown an increasing trend for metals in porewater with
lead above the OMMP Action Level of 7.5 ppb at 21.6 ppb in 2017. However in 2018, the lead level in this
lysimeter was significantly lower at 2.8 ppb which is well below the OMMP Action Level for lead. Antimony
and copper are below the established OMMP Action Levels. Graphs showing metals levels are available in
Appendix C. Coordination in regards to sampling results takes place with the EMC’s Environmental Officer,
SAC members, and the Army’s Cold Regions Research Lab to help resolve the issue of metals in porewater at the
current small arms ranges. The Sierra and India Range sampling results for TY 2018 are in Appendix C.

2.6 LIMA RANGE
In 2012, EPA Region 1 and the EMC approved returning to live firing on Lima Range using the M781 40mm
Training Round.
The M781 is a practice grenade that is fired as a projectile composed of a hollow plastic “windshield” filled with
Day-Glo-Orange marking powder. The formula for the Day-Glo-Orange marking powder has not changed and as
used is considered to be non-toxic to human health and the environment. The initial firing of the M781 40mm
Training Round occurred in 2013.
Lima Range is used to train and test individual soldiers on the skills necessary to engage and defeat stationary
target emplacements with the 40mm grenade launcher. The range has four self-contained stations and is 30meters wide by 400-meters long. The stations consist of firing positions and targets of various types and
distances, ranging from 100 to 350 meters.

2.6.1 Range Maintenance and Sampling
A list of the inspection activities at Lima Range in TY 2018 is included in Appendix C.
Porewater samples were collected from Lima Range in accordance with the OMMP and analyzed for lead, copper,
and antimony. There were no Action Level exceedances when samples were analyzed from Lima Range during
the 2018 sampling effort. The Lima Range sampling results for TY 2018 are in Appendix C.

2.7 RANGE USAGE DATA
A total of 1,565,081 rounds of lead ammunition have been fired at Tango, Juliet and Kilo ranges since STAPP™
systems were installed (at Tango Range in 2006; and Juliet and Kilo Ranges in 2008) and their use approved:
437,131 at Juliet Range and 783,924 at Kilo Range. As of November 2017, the Tango Range STAPP™ system
was dismantled; there is currently no firing on Tango Range. Graph 2-4 provides a summary of lead ammunition
rounds fired at Tango, Juliet and Kilo from TY 2009 to TY 2018. The graph shows a declining trend in usage of
lead ammunition. There is a small uptick in usage on Kilo Range due to Tango Range being dismantled; Kilo
Range is also the larger of the two remaining STAPP™ system ranges and can accommodate more soldiers during
a given training. In addition, the number of functional lanes on Juliet Range has decreased. As unit awareness
increase that there are qualification ranges at Camp Edwards, the preference is to use the copper ranges (Sierra
and India ranges). Therefore, there has been an increase in use of copper ammunition and, in general, an
associated decrease in the use of lead ammunition at the STAPP™ ranges where units have to use an alternate
qualification process. However, as units become aware that the ranges at Camp Edwards meet qualification
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seconds, the M69 emits a small puff of white smoke and makes a popping noise. The grenade bodies are reused
repeatedly by replacing the fuse assembly.
Camp Edwards developed a Standard Operating Procedure and Course Management Plan for the M69 Hand
Grenade Simulator, approved by the EMC in 2014. The plan allows for maximum effective use of the M69 Hand
Grenade Simulator with the M288 Fuse in the Camp Edwards Training Areas and on the Hand Grenade
Qualification Course while abiding by training and environmental guidelines. Use of the M69 Hand Grenade
Simulator began in September 2014. Sixty were used in the Reserve in TY 2018. Graph 2-9 shows the number of
M69 Hand Grenade Simulators used since TY 2014.

Graph 2-9 M69 Hand Grenade Simulator Use
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2.12 SOLDIER VALIDATION LANE
The SVL uses conex-like shipping containers as training aids, which can be reconfigured to mimic small villages
and used for Improvised Explosive Device (IED) training. The containers are located in open or previously
cleared, historically used training areas including training and bivouac sites within the Training Area. The ability
to periodically reconfigure the portable training aides within the Training Area will critically enhance the ability
to adapt scenarios to the most current combat situations, ultimately helping to save the lives of soldiers on the
battlefield.
Three SVL locations (called objectives) were used during TY 2018 to meet military training needs: Objective 1 in
Training Area A-4; Objective 2 in Training Area BA 4; and Objective 3 in Training Area B 11. Graph 2-10
shows the use of all four SVL Objectives since TY 2012. The locations of the SVL Objectives are shown in
Figure 2-6. The graph shows an increase in usage at the SVL objectives. Units have been directed to utilize
Camp Edwards, and training doctrine has shifted towards more supporting unit exercises.
The Natural Heritage and Endangered Species Program (NHESP) requires a yearly monitoring report be
submitted documenting the locations and numbers of containers and the approximate dates of placement within
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2.14 EPS 15.3.3 FIELD REFUELING
The MAARNG is proposing to modify EPS 15.3.3, Fuel Management, which states: “No storage or movement of
fuels for supporting field activities, other than in vehicle fuel tanks, will be permitted except in approved
containers no greater than five gallons in capacity.” The MAARNG is making a request of the EMC that vehicle
refueling in the Reserve be allowed under certain conditions. In the past, exceptions to the standard have been
granted regularly so that the MAARNG can complete critical remediation, construction and training area and
habitat management in the most cost effective and efficient manner. In addition to the MAARNG’s need to refuel
vehicles for remediation, range construction and training area and habitat management, there is a required need
for MAARNG soldiers to be able to train effectively with refueling in a tactical, field training environment.
In TY 2017, the MAARNG conducted its first Proof of Concept was conducted outside of the Reserve, within
TTB Kelley, to illustrate that field refueling can be conducted in a safe and environmentally protective manner.
During the Proof of Concept, MAARNG soldiers refueled a Blackhawk helicopter in a tactical environment,
demonstrating their standard BMPs, which are protective of the environment. BMPs included large-capacity
secondary containment under the fueler and secondary containment at connections in the fuel line. A second
Proof of Concept was conducted during TY 2018 at Battle Position 2 that consisted of refueling HUMVEEs.
BMPs include secondary containment under the fueler and a drip pan on the ground under the nozzle (See
Photograph 2-1).
The MAARNG has drafted a Standard Operating Procedure for fueling in the Reserve along with a map that
denotes areas for fueling vehicles and off-limits areas. The MAARNG will also develop language for the
proposed EPS change. The MAARNG plans to return to the EMC and its advisory bodies in TY 2019 to present
this information and request a change to this EPS.
Photograph 2-1 HUMVEE refueling in the Reserve during the TY 2018 Proof of Concept
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2.15 MULTI-PURPOSE MACHINE GUN RANGE
During TY 2015, the MAARNG was awarded a MILCON (Military Construction) project to construct a MultiPurpose Machine Gun Range (MPMG) in 2020 on Camp Edwards at the current KD Range. An MPMG is where
soldiers train and qualify with automatic weapons. KD Range is a 600-yard Known Distance Range that is
currently divided into two subparts with two distinct firing line/target configurations and training uses.
The approximately $11.5 million project consists of $9.7 for range construction and $1.8 million for targetry.
Environmental contracting and review of the project began in May 2018, and will include review under both the
National Environmental Policy Act (NEPA) and the Massachusetts Environmental Policy Act (MEPA). An
Environmental Assessment will be created and will be available for public review and comment in late TY 2019
or early TY 2020. The MAARNG The project is anticipated to begin construction in March 2020 with project
completion in March 2022.
As part of the preliminary planning process, Camp Edwards conducted a test fire at KD Range on August 14,
2015, to simulate noise from the proposed MPMG range. The results of the test fire showed noise levels did not
exceed MassDEP levels for nuisance noise and met the Army's criteria for considering a range in this area. Other
surveys included an Archeological Survey in 2016 (no “finds” reported); Flora/Fauna Planning/Impact
Assessment Surveys; Federal species-Bats surveyed in 2015 and 2016 (project area); Frosted elfin surveyed for in
2017, and the Rusty-patched bumble bee, which was surveyed for in 2017; State species-Eastern Whip-poor-will
surveyed annually, including adjacent to project area; updated base-wide Moth survey and then under the
Migratory Bird Treaty Act, base-wide annual bird monitoring including in and near the project area.
In November 2018, the RFP for the range design contract was awarded. When there is a 30% design, the
environmental review process will begin in earnest with the start of the NEPA process and completion of the draft
Environmental Assessment; beginning the MEPA process, and completing the EMC range development process
by complying with the EPSs. All these processes will be coordinated with the EMC’s Environmental Officer.

Page 30

Final Annual State of the Reservation Report for Training Year 2018

SECTION 3
ENVIRONMENTAL PROGRAM MANAGEMENT
3.0 INTRODUCTION
Chapter 47 of the Acts of 2002 requires the Annual Report to contain information describing the range of resource
management activities conducted by the MAARNG in the Reserve and to report on activities associated with the
EPSs for the Reserve. Sections 3.1 through 3.16 include information for each EPS where there were associated
activities. Section 3.17 provides similar information for the generic Cultural Resources EPS that also applies to
MAARNG activities in the Reserve. In addition to meeting this requirement, Section 3 provides information on
required mitigation measures undertaken by the MAARNG and information on any noncompliance with the EPSs
or other laws and/or regulations.
Chapter 47 of the Acts of 2002 also requires the Annual Report to describe long-term trends in the major areas of
resource management and activities. Data is provided in this report back through TY 2009, when available, or
longer when appropriate to illustrate long-term trends. Additional information on environmental management
activities performed in the Reserve can be found on the Publications page of the E&RC web site at:
www.EandRC.org.
During TY 2018, eight Records of Environmental Consideration (RECs) were reviewed for natural and cultural
resources for proposed actions in the Reserve. The RECs reviewed were for Natural Resources Program-related
activities.
Appendix D identifies the relevant federal, state, DoD, and U.S. Army environmental regulations governing
MAARNG activities in the Reserve.

3.1 GROUNDWATER RESOURCES MANAGEMENT
The MAARNG complied with the Groundwater Environmental Performance Standard during TY 2018. Travel in
Zone 1 Wellhead Protection Areas was limited to foot travel or to vehicles required for construction, operation or
maintenance of wells. The Upper Cape Water Supply Cooperative continues to have fencing around its three
water supply wells and appropriate signage around the wells’ 400-foot radius in the Reserve. Both the Upper
Cape Water Supply Cooperative and the 102nd Intelligence Wing operated within the water withdrawal limits of
their respective MassDEP issued permit or registration. The Bourne Water District has a well in the Reserve that
became operational in TY 2014 as part of its overall water supply system. The JBCC Groundwater Protection
Policy is available on the Publications page of the E&RC website at: www.EandRC.org.

3.1.1 Precipitation
Precipitation information included in the Annual Report for TY 2009 was provided by the base weather station
near the airfield in the Cantonment Area of Otis ANGB. Starting with data for TY 2010, precipitation
information is obtained from the Northeast Regional Climate Center at Cornell University in Ithaca, New York,
based on recordings from a station in East Sandwich, Massachusetts. That station reported a total of 61.21 inches
of precipitation for TY 2018 (Graph 3-1).
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Graph 3-2 U.S. Geological Survey Monitoring Well

3.1.3 Water Supply Systems
Upper Cape Regional Water Supply Cooperative
The Upper Cape Regional Water Supply Cooperative provided 445,355,000 gallons of water (a daily average of
1,220,150) from its three wells to the six public water supply systems it services during TY 2018: Bourne Water
District, Mashpee Water District, Sandwich Water District, the Town of Falmouth water system, the Barnstable
County Correctional Facility, and the Otis ANGB water supply system. Graph 3-3 shows the daily average
pumping rate of the Cooperative since TY 2009. The locations of the Cooperative’s three water supply wells
(WS-1, WS-2, WS-3) and its seven sentry monitoring wells (C-1 through C-7) are shown in Figure 1 in Appendix
E. The Cooperative’s 2018 Long Term Monitoring Sentry Well Sampling Results are in Appendix E.
In May 2018 the explosive compound RDX was detected in groundwater samples collected by the Upper Cape
Regional Water Cooperative from sentry wells C-1S (0.43 µg/L) and C-4S (0.27 µg/L). The Massachusetts
Contingency Plan Groundwater 1standard for RDX is 1 µg/L (ppb) and the EPA Health Advisory is 0.6 µg/L.
The IAGWSP resampled sentry wells C-1S and C-4S for explosives and perchlorate on August 1, 2018. No
explosives were detected; however perchlorate was detected at low, estimated values in C-1S (0.043-J μg/L) and
C-4S (0.018-J μg/L), below the Massachusetts Maximum Contaminant Level (MMCL) for perchlorate of 2 μg/L
Travel time from the sentinel wells to the water supply wells is approximately 3 years. The Cooperative water
supply wells WS-1, WS-2 and WS-3 were sampled for explosives and perchlorate on August 6, 2018 with no
detections.
The IAGWSP has identified groundwater contaminated with RDX and perchlorate in areas upgradient of the
Cooperative’s sentry wells. The J-2 Northern plume is upgradient of the C4-S sentry well and the J-2 eastern
Plume is located upgradient of the C1-S sentry well.
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Bourne Water District Water Supply Well
Bourne Water District Well 8 became operational in May 2014. During TY 2018 a total of 55,300,700 gallons
pumped, with a daily average of 151,508 gallons pumped. Graph 3-3 shows the daily average pumping rate of
Well 8 for TY 2014 through TY 2018. The well’s location is shown in Figure 3-1. A copy of the calendar year
2017 Bourne Water District’s Water Quality Report is provided in Appendix E.

Other Water Wells
There are two water supply wells located within the boundary of the Reserve, which are not subject to Chapter 47
of the Acts of 2002 and the EPSs. These are located at Cape Cod AFS and the USCG Communications Station.
Further information on these water supply wells is available by contacting the Massachusetts Department of
Environmental Protection at 508-946-2760.

3.2 WETLANDS AND SURFACE WATER MANAGEMENT
The MAARNG did not take any actions during TY 2018 that resulted in the loss of any wetland resources or their
100-foot buffer areas. No new bivouac areas were created in the Reserve during the year within 500 feet of any
wetland and no land alteration activities were conducted by the MAARNG within 100 feet of a certified vernal
pool during the year. Representatives of the E&RC routinely attended numerous coordination meetings held by
the IAGWSP to stay abreast of the IAGWSP’s remediation activities in the Reserve and to ensure appropriate
coordination existed between appropriate offices and that remediation activities did not impact wetlands areas.
One project within the Reserve required coordination with the Town of Bourne regarding the town’s Wetland
Protection By-law in TY 2018. The project coordination with the Town of Bourne and NHESP began and was
reported in the TY 2017 Annual Report. The project is the repair of a subset of large puddles impeding the use of
Cat and Herbert roads for training and other activities. The puddles in question support Agassiz’s Clam Shrimp
(Eulimnadia agassizii), a state listed endangered species. The Natural Resources Office worked with NHESP to
create a Conservation and Management Plan, which outlines a plan for habitat creation, clam shrimp relocation,
and monitoring to provide for a net benefit to the species and allow for necessary road repairs. In addition to the
NHESP coordination, a Request for Determination of Applicability was submitted to the Town of Bourne and
representatives attended a Conservation Commission meeting on August 16, 2018. The work is within the 100foot buffer of a town jurisdictional wetland. The Commission made a negative determination based on it only
occurring within the Buffer Zone and not altering an Area subject to protection.
Additional coordination with the Town of Bourne and the SAC occurred to ensure that repair of a subset of
roadway puddles would not require filing under the Wetlands Protection Act or Bourne Wetland Protection Bylaws. There are many puddles throughout the training site that do not support clam shrimp and present a hazard to
fauna, particularly vernal pool species by having insufficient hydroperiod. During a site visit a number of features
were mutually identified for road repair without concern for negatively impacting wetlands resources.

3.2.1 Vernal Pools
In TY 2018, the Natural Resources Office only monitored puddles for the existence of clam shrimp. No other
vernal pools or puddles were monitored for amphibian activity. Monitoring of puddles followed the guidance
agreed upon in the Conservation and Management Plan (10 puddles surveyed every two weeks from mid-May to
mid-July and then once a month until October 15). The Natural Resources Office had technicians survey
additional sites to include puddles in the perimeter of the Impact Area and off base sites that were surveyed to
gather data on the distribution of Aggasiz’s clam shrimp.
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3.3 RARE SPECIES MANAGEMENT
The Natural Resources Office and their contractors observed and reported on floral and faunal species listed under
the Massachusetts Endangered Species Act (MESA) on Camp Edwards in TY 2018. The office observed six
species and is reporting the sightings to NHESP in early TY 2019 (Table 3-1). Field crew members hired for TY
2018 were primarily involved in observing and reporting these rare floral and faunal species in the Reserve with
supplementary observations from others. The Natural Resources Office is also reporting observations of five
“Tracking List” species to NHESP as a standard condition of scientific collection permits for reptiles and
amphibians.
The Natural Resources Office formally and informally reviewed proposed military and civilian activities in the
Reserve to ensure that adverse impacts to natural resources (including state-listed endangered species) were
avoided or mitigated. Multiple state and federal coordination processes were initiated or completed during TY
2018 for rare species. MESA coordination was initiated for future development of a MPMG range (Project #1837434) along with submittal of two Impact Area Groundwater Study Program Records of Action (#265 and #266)
for multiple monitoring wells and Former E Range investigation, respectively. Three streamlined consultation
forms were submitted to the US Fish and Wildlife Service (USFWS) New England Field Office for projects that
were outside the scope of the informal consultation, but met the criteria of the exemption for habitat and potential
take under the Section 4(d) rule for the Northern Long-eared Bat. These projects included prescribed fire, a 14acre forestry project, and the above mentioned monitoring wells (summer drilling).
Multiple contracts were developed or continued in TY 2018 for surveying and managing rare species.
Wilkinson Ecological Design was contracted to develop a plan for the management of invasive species in rare
plant sites. Wilkinson surveyed all sites presently and historically having Ophioglossum pusillum or Triosteum
perfoliatum to determine invasive species present and the management needs. From the surveys, the contractor
created a Vegetation Management Plan to treat invasive plants while protecting the rare plants present and the
groundwater resource. NHESP reviewed and approved the Vegetation Management Plan. In July, the contractor
treated invasives at rare plant sites in accordance with the Vegetation Management Plan and the NHESP permit.
Tetra Tech, a contractor for the MAARNG, completed a database for the Natural Resources Office for storing and
analyzing bat acoustic data. The Natural Resources Office plans to populate this with past data to allow for the
querying of the large dataset on Camp Edwards. Bat acoustic data requires vetting by qualified biologists. Tetra
Tech is currently vetting data from TY 2017; data vetting for TY 2018 bat calls will be contracted in TY 2019.
In Fiscal Year 2018, DoD Partners in Amphibian and Reptile Conservation funded a survey of snake fungal
disease on military installations. MAARNG Natural Resources used this as an opportunity to survey snakes on
the installation while also aiding this nationwide survey. The Natural Resources Office also coordinated with the
State Herpetologist, Mike Jones, to better provide information on two species of interest, black racers (Coluber
constrictor) and eastern hognose snakes (Heterodon platirhinos), currently proposed for state listing as special
concern. Coverboards were placed throughout the site and monitored monthly. Either scale cauterization or PIT
tagging was used to prevent taking samples from the same individuals and to provide accurate information to
MassWildlife. For the snake fungal disease survey, field staff filled all 50 provided vials with swabs taken from
17 individual snakes of four species. Results should be available in 2019. In total, coverboard surveys
documented 32 individuals from five species.

3.3.1 Rare Species Reporting
Table 3-1 identifies the rare species sightings reported to NHESP for the past five years. (See Appendix F for
sightings reported for the past 10 years.) The fluctuation in numbers reported is attributed to a variety of factors,
including but not limited to: the time and length of surveys, locations where surveys are conducted (the same
locations are not necessarily visited each year), intensity of the surveys, the number and experience of summer
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field crew personnel, weather conditions during the times available for surveys, locations where soldiers may train
during the training year, familiarity of individual soldiers and others utilizing the various training areas and
training support areas on Camp Edwards with rare species, etc. With these limitations and the varied associated
counting procedures and efforts, the numbers contained in Table 3-1 do not reflect changes or trends in
populations. These are raw number counts that are reported to NHESP based on sightings.
Efforts are ongoing to collect rare species and management data in a way that allows for trends analysis that will
better inform management decisions and meet the intent of Chapter 47 of the Acts of 2002. The data currently
reported in the table are gross observations only and not interpretable for trends. State-listed species such as the
Whip-poor-will lend themselves to data collection for trends analysis (annual point-count transects) and
cooperation with statewide or national efforts. Likewise, grassland bird monitoring standardization will allow for
long-term trends analysis and better integration with broader conservation initiatives. The Natural Resource
Program staff are working with statewide and regional efforts to coordinate monitoring, including participating in
the annual Northeastern Nightjar Survey.
Based on recommendations from the state botanist in 2016, a subset of rare plant sites will be surveyed annually,
and each site monitored every three years. Hence, the numbers presented in the tables cannot be evaluated as
trends in the species. State-listed plants were surveyed at seven sites for Ophioglossum pusillum or Triosteum
perfoliatum in TY 2018. Neither species was found at any of the sites. Some of these sites haven’t had rare
species present since the early 2000s, and can now be removed from our monitoring schedule. Technicians took
notes on the condition of these sites including the overgrowth of trees or shrubs that may now be precluding the
presence of the rare species at the site. The condition of the historically occupied sites can give us indications of
the factors limiting the species.
In TY 2018, acoustic bat recordings were made and detections will be reported to NHESP after qualitative
evaluation is completed. This is expected to be contracted in Fiscal Year 2019. Annual bird surveys including
focused state-listed species efforts were contracted and coordinated with MassWildlife.
Grassland bird numbers only include birds counted during official surveys to reduce multiple counting of
individuals. There were no Vesper Sparrows observed in TY 2018. As of TY 2016, the number of Whip-poorwills reported reflects the lowest number (between two observers) heard per site during a single round of surveys
to remain conservative in reporting. It is of note that only a single Whip-poor-will survey night was completed
due to assisting DFW on active netting of Whip-poor-wills for a migration study. In prior years, reported
numbers have included multiple surveys, and likely repeated counts. The TY 2018 survey resulted in the most
Whip-poor-wills of any year the Natural Resource Office has run the NHESP Northeast Nightjar Survey (110
individuals). The survey also documented five Chuck-will’s-widows, a Common Nighthawk, an Eastern Screech
Owl and nine Northern Saw-whet owls. Harrier sightings were not counted as the species is constant and
conspicuous throughout the non-breeding season with much uncertainty to individuals, and NHESP no longer
accepts non-nesting reports of this and other raptor species. The raptor species are still noted when identified and
included in reporting summaries as in Table 3-1, but caution is warranted in interpretation as some species such as
Northern Harrier and Sharp-shinned Hawk are utilizing habitats whereas all Bald Eagle observations have been of
flying individuals not apparently foraging or staying on site.
See Section 3.3.4 for information regarding clam shrimp (Branchiopoda: Spinicaudata) observations, and Table
3.1 for reporting of the state-listed clam shrimp Eulimnadia agassizii.

Page 38

Final Annual State of the Reservation Report for Training Year 2018

3.3.3 New England Cottontail Rabbit Study
The Natural Resources Office began a study in TY 2010 on the New England cottontail rabbit (Sylvilagus
transitionalis), at the time a candidate species for federal listing. Original study objectives were to determine the
home range and habitat preferences of the species. This information can be used regionally to influence effective
management efforts for this potential species. Current and future efforts are transitioning more from research into
population monitoring, though with a strong emphasis on evaluating the effects of habitat management on
cottontails. New England cottontails occur throughout suitable scrub oak habitat across Camp Edwards.
On September 11, 2015, the USFWS announced a “not warranted” finding for the New England cottontail. This
initiates a 12-month review period for the decision, at which point the species will be removed from the federal
candidate list and not added to the Endangered Species List unless substantial new information is received. The
finding is based upon the conservation implementation enacted and future commitments by the large regional
partnership, including MAARNG and Camp Edwards. Continued habitat management and monitoring are critical
to New England cottontail success and keeping the species from being federally listed.
In TY 2016, the MAARNG contracted wildlife detection dogs to search for rabbit pellets. The dogs surveyed
both on base and off base sites. The dogs readily found pellets at the off base sites and two on-base sites along
the powerlines along the western edge of the base. At several sites on base that had previously had rabbits, the
dogs did not find rabbit sign. At one site, the dogs found sign, but not during all repeated surveys. This data
could suggest a lower density of rabbits or a higher extinction rate at more interior sites. More interior sites tend
to have more native habitat. To further explore the factors driving this, the Natural Resources Office sent fecal
samples for diet analysis in TY 2017. If certain sites are supplying more suitable forage, it is likely they are able
to support more rabbits. The Natural Resources Office sent more fecal pellets from both on base and off base
sites in TY 2018 for diet analysis to explore seasonal variations and site differences in diet. The low diversity of
food resources at interior base sites with more native vegetation may be limiting the density of rabbits on base.
The results of the diet analysis should provide useful information to use for on base restoration sites and for
regional partners.
As part of the regional pellet search effort coordinated by the New England Cottontail Technical Committee,
technicians conducted pellet searches at four regional plots throughout the training area. Ten-acre regional plots
were surveyed two times each. Pellets were found and collected at three plots for DNA analysis by URI, a total of
23 samples. All but two samples from regional plots were Eastern cottontails. Incidental collections, mainly
aimed at diet analysis, resulted in 140 samples, 64 of which were New England cottontail.
FLR-V GPS collars from Telemetry Solutions were used during trapping efforts in TY 2018. Of nine trapped
rabbits, seven were collared and tracked, of which only three were New England cottontails. All of the rabbits
tracked in the Reserve were Eastern cottontails, the three New England cottontails were trapped in Sandwich and
Mashpee by DFW staff in a collaborative effort to test collar performance.
The Natural Resources Office continued active participation on the Technical Committee, working with partners
to prioritize and develop actions and efforts to implement the conservation strategy for the species. In Fiscal Year
2019, the Natural Resources Office plans to contract statistical analysis and reporting for the New England
cottontail data compiled thus far.

3.3.4 Agassiz’s Clam Shrimp
Clam shrimp were discovered in roadway puddles on base in TY 2015 and continue to be present on Camp
Edwards during TY 2018. Initial attempts at identification indicated the clam shrimp could be two state listed
species, Eulimnadia agassizii and Limnadia lenticularis. In TY 2018, the NHESP Aquatic Ecologist, Peter
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Hazelton, confirmed E. agassizii in multiple roadway puddles along with the non-listed Cyzicus gynecea.
Limnadia lenticularis has not been identified on base.
E. agassizii occurs in roadway puddles on base. These sites are most often heavily trafficked, unvegetated
puddles created by roadway compaction. Several puddles along Herbert and Cat Roads have become large
enough to impede use for training. The Natural Resources Office worked with the NHESP and Oxbow
Associates to create a Conservation and Management Plan (CMP) to address the necessary road repairs and
provide net benefit for the species. The plan includes several components: habitat creation, experimental
treatments, and monitoring.
The CMP calls for the creation of a puddle along the Tank Trail to relocate clam shrimp from Herbert Road. This
puddle was created in the fall of 2018 and has been successfully holding water. The relocation of egg-bearing
sediment will occur in the late fall/winter of 2018-19. The experimental treatment will determine if the species
can be managed in place to allow for training use and clam shrimp habitat by maintaining shallow puddles. In the
spring of 2019, two sites along Cat Road will have egg bearing sediment scraped, fill will be added to the puddle,
and then the sediment will be laid back in place. Additionally, an existing puddle on Canal View Road will be
used to relocate clam shrimp from Cat Road puddles. This relocation puddle has not been documented to have
clam shrimp, likely due to the greater depth and lack of disturbance allowing a higher density of predatory
amphibians and invertebrates. The Natural Resources Office will add material to the puddle before placing eggbearing sediment on top.
Due to actions taken by a training unit in the field, one puddle with clam shrimp planned for filling in the CMP
was prematurely filled in the course of soldier training activities. Although this kind of work is normally
reviewed by Natural Resources staff, the filling was executed without pre-review and coordination with Natural
Resources staff. The event and circumstances were reported to NHESP immediately and it was advised that the
activity be integrated into the CMP permit application. In response to this event, the Natural Resources Office
agreed with NHESP staff on additional monitoring and signage to prevent future incidents. Signage has been put
in place to alert users of the presence of the rare species and to direct communications with the Natural Resources
Office. Monitoring has also increased one additional year, two additional sites per year, and more frequent
monitoring each year.
In TY 2018, Mr. Hazelton visited Camp Edwards, viewed some of the known clam shrimp locations, and trained
MAARNG staff in proper identification of the species likely to be encountered in the Reserve. The Natural
Resource Office also received a collection permit to sample clam shrimp on MAARNG lands or any lawfully
entered lands in Massachusetts. The first of three years of monitoring required in the CMP was completed in TY
2018. The Natural Resource Office conducted repeated surveys (biweekly or monthly depending on season) at
ten puddles, some known to have had clam shrimp. Pools were measured for area, depth, temperature and pH, and
all aquatic life was recorded. These surveys led to three newly documented Eulimnadia agassizii sites. The
methodology used was coordinated with Peter Hazelton at NHESP as part of the CMP process.
In addition to the monitoring required in the CMP, technicians searched for clam shrimp in many more road
puddles in the Reserve and, based on good success, expanded the search off-base. In TY 2018, the Natural
Resource Office field crew was able to document Eulimnadia agassizii at 38 new puddles (17 of which were in
the Reserve) across seven properties, seven towns, and three counties. Previously the species had only been
known from six towns in Massachusetts (two being historical records), two newly discovered locations in New
York, two records in Ontario, a museum specimen in Virginia, and an aberrant collection in Florida. Samples
were preserved and will be sent to NHESP for their collections.
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3.4 SOIL CONSERVATION MANAGEMENT
All military and civilian uses and activities in the Reserve during the year were reviewed by the Natural
Resources Office to ensure that they were compatible with the limitations of the underlying soils. All users were
instructed to report evidence of soil erosion to Range Control so that potential repairs to roads, bivouac areas and
well pads could be identified in a timely manner. None of the existing unimproved roads in the Reserve were
made into improved roads as a result of IAGWSP remediation activities during the year. Additionally, any
maintenance on unimproved roads during the year did not involve paving the roads.

3.4.1 Erosion
The Integrated Training Area Management Program (ITAM) worked with Camp Edwards Facilities Engineering
and troop labor to conduct limited erosion management on established maneuver trails. No significant projects
were conducted.

3.5 VEGETATION, HABITAT AND WILDLIFE MANAGEMENT
The Natural Resources Office manages for a diversity of natural communities, plants, and animals. This supports
a sustainable training area for military training and high quality habitat for rare species (above) as well as
common ones. Particular emphasis is on maintenance or expansion of earlier successional habitats (e.g.,
grasslands, shrublands, and young forests) due to the conservation value of these habitats and rapidity at which
they are lost to trees or other influences. Mechanical restoration, prescribed fire, resource monitoring, invasive
plant management and others are important tools used here. During TY 2018, two timber harvests restored low
habitat value, densely wooded units to historically appropriate savannah conditions, two battle positions were
cleared of densely regenerated woody vegetation and reseeded with native grasses, multiple primary prescribed
burn operations were conducted, and invasive plant management was continued after emphasis on planning and
personnel training and licensing. Additionally, six permits were maintained to continue wildlife and fire
operations.
Efforts to collect habitat management information for trends analysis were initiated in 2013 and will be continued.
Additionally, overall bird surveys were revised in 2013 to use static point-counts and transects through the
training area to specifically provide long-term trend data over time and intentionally cover specific categories of
training areas and habitats for evaluation of site use and impacts. As sufficient data has been collected and
additional efforts are begun, those trends will be reported. With six years of bird monitoring data, Natural
Resource Office staff are currently in the early process of evaluating trends for focal species.

3.5.1 Vegetation Surveys
No vegetation surveys were conducted in TY 2018. Vegetation surveys for New England cottontails are based on
radiotelemetry locations. This year only one Eastern cottontail was collared on base, so vegetation surveys were
not completed. Fire monitoring plots were not completed this year. Land navigation surveys are performed on an
as needed basis and were completed in TY 2017.

3.5.2 Invasive Plant Species Control Activities
Invasive plants can be native or non-native species that have spread into natural, minimally managed or disturbed
plant systems in Massachusetts. They can cause economic or environmental harm by developing self-sustaining
populations and becoming dominant and/or disruptive to those systems. As defined here, “species” includes all
synonyms, subspecies, varieties, forms, and cultivars of that species unless proven otherwise by a process of
scientific evaluation; from the Massachusetts Invasive Plants Advisory Group (MIPAG).
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Exotic invasive plants are a management concern both in the training area and within the Cantonment area.
Effective management of these species, including autumn olive (Elaeagnus umbellata), Oriental bittersweet
(Celastrus orbiculatus), and shrub honeysuckles (Lonicera spp.), is both labor and cost intensive. Natural
Resources-ITAM has two trained and licensed Massachusetts core pesticide applicators on staff. With this
capability, Natural Resources-ITAM representatives carried out targeted, high-impact herbicide applications at
several sites, in the Reserve as well as the Cantonment area. These actions have likely prevented several new
species from becoming established on base. ITAM also conducted hand pulling to remove spotted knapweed
(Centauria stoebe) from restored training sites on BPs 1, 27, 28, and Demo 2, covering 11 acres.
The Natural Resources-ITAM Program field technician actively surveyed the training and Cantonment areas for
invasive species, expanding the invasive plant geodatabase. This is an ongoing project that is used to prioritize
and record invasive plant control operations, and will tie in with the creation of an updated integrated pest
management plan. Field crews maintained updated knowledge of, and monitored for MIPAG Early Detection
Priority species, including mile-a-minute vine (Persicaria perfoliata), as there are several populations at nearby
Crane Wildlife Management Area. Field personnel also continued mapping populations of Calamagrostis
epigejos (bushgrass), an invasive grass recently found on base. Personnel coordinated regularly with the
Massachusetts Division of Fisheries and Wildlife in developing strategies to manage invasive plants, particularly
C. epigejos, a species that isn’t well-known. In TY 2018, Lavoie Horticultural was contracted to eradicate C.
epigejos from approximately two acres of roadside sites in the Reserve. Treatment sites will be monitored
through TY 2019, but initial results appear successful. Concurrently, Natural Resources Office staff began
treatment of patches in areas harder to access. Several new, large patches were discovered this year.
The Natural Resources Office is involved in a multi-year effort to stop the spread of black swallow-wort
(Cynanchum louiseae) from a single one acre location in the training area. This was the third year of chemical
treatment, and a mistblower was used for getting the best coverage possible. This species is highly invasive in
grasslands as well as forest, and can interrupt the life cycle of monarch butterflies, so keeping it from spreading in
the Reserve is a high priority. Elsewhere in the training area, roadside invasives were treated with cut-and-paint
methods in areas deemed high-risk for off-road spread.
Soil disturbance in the training area, particularly in groundwater treatment areas, bivouac areas, dig sites, or along
road sides, is often first colonized by pitch pine. As a pine barrens species adapted to wildfires, pitch pine is
capable of colonizing highly disturbed soils with little organic matter. The establishment of this species at sites
can often lead to the exclusion of other species creating monocultures of little ecological or training value. Hence,
in efforts to restore former training areas and create or improve habitat, the Natural Resources and ITAM Office
often needs to manage this species to allow the growth of other species, providing improved habitat quality and
site sustainability. To this end, ITAM contracted and conducted in-house mechanical removal of regenerated pitch
pine in two battle positions, followed up by reseeding with a native grass mix (see Section 3.5.6). The Natural
Resources Office also conducted mechanical and chemical control of pitch pine in the Cantonment grasslands.
Many rare plant sites are being encroached by invasive species or overshadowed by native species. In TY 2017,
the Natural Resources Office contracted Wilkinson Ecological Design to complete a Vegetation Management
Plan for invasive species treatment in rare plant sites and complete the associated MESA permitting. In 2017,
Wilkinson completed the site visits and prepared a Vegetation Management Plan, which has since been approved
by NHESP. In TY 2018, Wilkinson performed chemical treatment of all invasive plants found at rare plant sites.
Natural Resources Office staff performed follow-up treatments where necessary, and will continue to monitor the
sites in TY 2019.
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3.5.3 Bird Surveys
This is the sixth year that point counts were conducted along a bird survey route throughout the training area to
determine differences in bird activity in a variety of military training areas and habitat types. The routes consisted
of 39 sites that were each visited three times to reduce the likelihood of species being undetected. The calculation
of detection probabilities for species of survey concern were not calculated in TY 2018 due to other priorities.
This will be an objective in our updated Integrated Natural Resources Management Plan (INRMP) and prioritized
as needed given other projects. Additionally, with the completion of six years, we will start evaluating trend data
as able, prioritizing species of significant conservation interest.
Whip-poor-wills (Antrostomus vociferus) and other nightjars were surveyed on May 17 for the region at 35 sites
(three routes). In TY 2018, Whip-poor-wills were detected at 34 out of 35 sites. Conditions appeared to be less
than desirable for nightjar surveys, but Natural Resources Office staff documented at least 110 Whip-poor-wills,
five Chuck-will’s-widows, and a Common Nighthawk. These numbers make TY 2018 our most productive year
for nightjar surveys. One Eastern Screech Owl and nine Northern Saw-whet Owls were also recorded.
For the fourth year, a point-count methodology was implemented to participate in a state-wide survey of grassland
birds coordinated with the DFW and Mass Audubon. This method is intended to be continued to better evaluate
trends in grassland bird populations.
The Natural Resource-ITAM office assisted DFW on an additional Whip-poor-will project in TY 2017 and 2018
focused on migratory pathways and behaviors of the state-listed species. Two nights of mist-netting were
conducted to support the State Ornithologist with the project. Several Natural Resource-ITAM staff and
supporting volunteers participated both nights and extensive site scouting and support were provided. A total of
seven Whip-poor-will were captured and tagged with geolocators (purchase funded by MAARNG NR-ITAM as
partner support) and recapturing of birds to recover tags will be conducted in the summer of 2019. Only one of
eight geolocator-equipped birds from 2017 was recaptured and data analysis is ongoing. Camp Edwards is one of
multiple study sites in the Commonwealth for this project.
The Natural Resources Office continued support of a DoD Legacy Grant project awarded to the Vermont Center
for Ecostudies, focused on grassland bird migration. The active portion of the grant-funded project was
completed in TY 2017. The last satellite-transmitting Upland Sandpiper from Massachusetts stopped
broadcasting while on her wintering grounds in Brazil in late March, 2018. Additionally no banded or
transmitter-bearing Grasshopper Sparrows, Eastern Meadowlarks, or Grasshopper Sparrows were identified
during annual bird surveys and opportunistic searching for bands.

3.5.4 Deer Hunt
There was a deer hunting season in the Reserve during TY 2018 in which 43 deer were taken during 825 hunter
days. The Natural Resource Program supports a hunt sufficient to maintain a harvest level that is compatible with
a healthy deer herd and healthy ecosystem. MAARNG and MADFW generally feel that the recent average of 60
deer per year meets the overall objective.
The Natural Resource Program continues to provide a variety of hunting opportunities to best engage the hunting
community and encourage new hunters through events such as the youth day, archery, and military sportsmen
hunt. Hunting during TY 2018 included a three-day hunt for paraplegic sportsmen (November 2-4, 2017), a oneday youth hunt (September 30, 2017), a two-day opening for archery scouting (November 13-14, 2017), a threeday archery season (November 16-18), a two-day hunt for military sportsmen (December 1-2, 2017), a six-day
shotgun season (December 4-9, 2017), and a two-day primitive (muzzleloader) season (December 14-15, 2017).
Graph 3-4 shows the hunter days and deer harvest ratio since TY 2009.
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Natural Resource and ITAM staff also conducted rehabilitation and maintenance projects using in-house staff and
equipment. Staff conducted understory mowing to improve bivouac and maneuver potential at OPs 9, 10 and 11,
and BA-6. Additionally, staff hand-pulled and sprayed woody invasives encroaching on BPs 1,8,27,28, and Demo
2.
Staff also collected seed from regionally uncommon plant species. Species included butterfly milkweed
(Asclepias tuberosa), wild lupine (Lupinus perennis), flax-leaved stiff-aster (Ionactis linariifolia), and sickleleaved golden-aster (Pityopsis falcata). Seed received several treatment types, including a grow operation at
Bristol County Agricultural High School’s Natural Resource Management department, and then was distributed in
several training sites and the Cantonment grasslands in order to increase biodiversity. Wild lupine will be planted
in early 2019 in order to provide security for the species in the Reserve, where it has only persisted in one small
location.

3.6 FIRE MANAGEMENT
3.6.1 Prescribed Burn Program
The Natural Resources Office utilizes a prescribed burn program to manage habitat, reduce fuel loads and help
prevent wildfires. The program is outlined in the Camp Edwards Fire Management Plan which is available on the
E&RC’s website: www.EandRC.org.
Five prescribed fires were conducted during TY 2018 within the Reserve and one within the Cantonment
grasslands. The burn operations totaled 300 acres within the Reserve and 24 in the grasslands and were
conducted in the fall of 2017 (three) and spring and summer of 2018 (three). The ten-year prescribed fire
accomplishment within the Reserve is shown in Graph 3-6. The Camp Edwards smoke management permit
(#4F02008) was renewed August 20, 2018 and is valid through December 31, 2020. Goals for both number of
burn operational days and acres burned were approximately double what was accomplished. The primary limiting
factor was weather/climate with more extreme fluctuations in weather conditions (e.g., extended drought broken
by extreme rain events) and more frequently shifting weather conditions – particulalry with respect to wind and
precipitation. Shifting weather forecasts led to multiple instances within TY 2018 of planning and notifying of
burn operations with favorable weather forecast, followed by cancellation due to unsuitable conditions
developing.
Prescribed fire goals for TY 2019 are again to have at least eight operational days and burn approximately 600
acres or more of pine barrens (550+ acres) and grassland habitat (40-60 acres). Significant programmatic
emphasis has been placed on burning units in the Impact Area buffer and immediately outside this buffer zone.
This serves to maximize the mutual benefits and objectives of every operation – improving and maintaining pine
barrens habitat, reducing hazardous fuel loading and wildfire potential, and improving training lands for soldiers.
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ingredients were applied to sites within the Reserve. Glyphosate: 38 lbs. Triclopyr: 12 lbs. Clethodim: 0.05 lbs.
Natural Resources-ITAM also conducted cut-and-paint herbicide application on Aralia elata and used hand
pulling to remove spotted knapweed (Centauria stoebe) from restored training sites on BPs 1, 27, 28, and Demo
2, covering 11 acres. Additionally, approximately 40 acres of managed grassland (outside the Reserve) had
chemical management of invasive plants with Triclopyr combined with mechanical and fire management to
maximize efficacy.

3.8 AIR QUALITY MANAGEMENT
3.8.1 Air Quality Permits
Potential air emissions from stationary sources at Camp Edwards are below the established federal and state
thresholds for the designated primary air pollutants (carbon monoxide, nitrogen oxide, particulate matter, sulfur
dioxide, and volatile organic compounds). Thus, Camp Edwards does not require an air quality control permit for
stationary source emissions under the provisions of the Clean Air Act (CAA), nor is Camp Edwards required to
measure and report actual emissions from its stationary sources. However, the prescribed burn program requires
an air quality control permit.
The MassDEP Southeast Regional Office renewed the Camp Edwards smoke management and prescribed burn
permit (#4F02008) on August 20, 2018. The permit is good through December 31, 2020.

3.8.2 Air Quality Reports
310 CMR (Code of Massachusetts Regulations) 7.12(2)(b) requires that any person having control of a fuel
burning facility or facilities with a maximum energy input capacity of 10,000,000 Btu/hr of natural gas report
certain information to MassDEP once every three years. Because of the number of facilities at Camp Edwards,
the MAARNG is required to submit a Source Registration/Emissions Statement (SR/ES) report for Camp
Edwards every three years on or before the date established by the MassDEP. The Camp Edwards SR/ES report
was scheduled to be completed for June 1, 2018 using calendar year 2017 data. However, due to delays in
MassDEP web forms availability, the reporting has been deferred until further notice by the MassDEP.
The only MAARNG stationary source emissions locations in the Reserve on Camp Edwards are Range Control
and the Ammunition Supply Point.
Biennial smoke management reports administered by MassDEP require reporting and renewal submission at the
end of each two year period. The Camp Edwards smoke management permit (#4F02008) was renewed August
20, 2018 and is valid through December 31, 2020. The biennial smoke management report is planned to be
submitted in December 2018. Information on prescribed burn activities within the Reserve for TY 2018 is
provided in Section 3.6.

3.9 NOISE MANAGEMENT
The MAARNG published a Statewide Operational Noise Management Plan in December 2007 that provides a
strategy for noise management at MAARNG facilities, including Camp Edwards. The plan includes a description
of noise environments, including levels from small arms and aircraft training activities. Elements of the plan
include education, complaint management, possible noise and vibration mitigation, noise abatement procedures,
and land use management. Specific procedures are provided for noise complaints and protocols are provided for
providing public notification for blowing up unexploded ordnance in place and for other unusual noise events.
In June, a noise complaint was made via social media relating to nighttime training during the Combined Arms
Exercise. During the training, a convoy took a wrong turn and became lost near a neighborhood by the fence line,
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3.12 SOLID WASTE MANAGEMENT
The Camp Edwards Ammunition Supply Point did not turn in any ammunition casings for recycling to the
Defense Logistics Agency office in Groton, Connecticut, during TY 2018. Casings are turned in periodically
when economical.
The MAARNG published a Statewide Integrated Solid Waste Management Plan for all of its Army National
Guard facilities in August 2010. The plan establishes MAARNG policy, responsibilities, goals, and objectives for
compliance with statutory requirements for waste minimization, recycling and solid waste disposal. Chapter 8 of
the plan includes solid waste management procedures specific to Camp Edwards, as well as identifying potential
future solid waste management alternatives.

3.13 HAZARDOUS MATERIALS MANAGEMENT
Camp Edwards has appropriate protocols in place to respond to oils or hazardous materials releases, such as fuel
spills, in the Training Area/Reserve. These protocols include the Soldiers Field Card that outlines how Training
Area/Reserve users respond if a spill occurs, and Camp Edwards has trained staff to initiate all required spill
response actions. All users of the Camp Edwards training lands, including civilians, are required to complete a
series of Range Control briefings. Users are directed via verbal instruction, as well as in training videos, to report
spills and/or releases of any size to Range Control immediately. There were no spills in the Reserve during TY
2018.

3.14 HAZARDOUS WASTE MANAGEMENT
The MAARNG complied with its policy of not performing maintenance activities on military vehicles in the
Reserve throughout the year. Thus, hazardous wastes normally associated with vehicle maintenance and repair
facilities were not generated or stored in the Reserve. Vehicle maintenance is completed at the UTES facility,
which is outside of the Reserve. In instances where the Installation Restoration Program (IRP) or IAGWSP use
the EPA identification number of the MAARNG to dispose of wastes generated by remediation activities in the
Reserve, the E&RC tracks the procedure to ensure compliance with applicable regulations.
There is one hazardous waste Satellite Accumulation Point in the Reserve, established at Range Control in
January 2012. Range control accumulates one 55-gallon drum of weapons cleaning rags and patches, and one 55gallon drum of clean up debris of automotive fluids (i.e. rags, speedy dry and soil contaminated with gasoline,
diesel and/or oil). Wastes generated at the Range Control Satellite Accumulation Point are minimal, with a slight
increase during Annual Training. On average, the Range Control Satellite Accumulation Point will generate one
full 55-gallon drum of waste annually.

3.14.1 Hazardous Waste Disposal and Reporting
A biennial Hazardous Waste Report must be prepared and submitted to EPA and MassDEP in March of evennumbered years reporting on hazardous waste generated by large quantity generators (LQG) during the preceding
odd-numbered year. The last report for Camp Edwards was in February 2018 for hazardous waste disposed of
during calendar year 2017. Graph 3-8 provides information on the volumes of hazardous waste disposal reported
for the past six biennial reports. In addition to the amounts generated and reported in the biennial report, the
MAARNG removed approximately 4,400 tons of lead-contaminated soil as part of the IAGWSP cleanup effort in
2017. This material was not reported as part of the biennial report as it was exported to Canada and hazardous
waste exported outside the US is not required to be reported in the biennial report.
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3.18 EPS VIOLATIONS
On May 16, 2018, the MAARNG reported a violation of the EPSs, specifically EPS 3.1 and EPS 3.4, under the
Rare Species Performance Standard. On April 7 and April 8, 2018, the MAARNG 379th Engineers were training
at Dig Site 1 and graded a portion of Cat Road containing a road puddle with state-listed Agassiz clam shrimp
(Eulimnadia agassizii). On May 10, 2018, MAARNG Natural Resource staff identified the filing while assessing
the condition of Cat Road. Camp Edwards Headquarters was notified and the EMC was notified on May 14,
2018. Camp Edwards will, after relocation of the clam shrimp and in concert with the CMP, fill the puddles, use
signage to avoid infilling of relevant puddles, and educate users as to how they are supposed to coordinate with
Camp Edwards before taking actions outside of their training plan while in the Reserve. Signage has been put in
place to alert users of the presence of the rare species and to direct communications with the Natural Resources
Office. Monitoring has also increased one additional year, two additional sites per year, and more frequent
monitoring each year. In a letter dated December 19, 2018, the EMC’s Environmental Officer determined that in
consideration of the actions taken by the MAARNG and the CMP issued by MADFW, no additional actions are
necessary by the MAARNG for compliance with the requirements of Chapter 47 and the EPSs with regard to this
violation.
Please see Section 3.3.4 for further discussion.
Appendix G lists violations reported since TY 2002.

3.19 MITIGATION
There are no outstanding mitigation agreements within the Reserve. New mitigation plans have been developed
as part of the Conservation and Management Permit for the roadway repair and clam shrimp relocation project
with NHESP. The mitigation plan is a combination of clam shrimp monitoring and a novel investigation of clam
shrimp management. The management will have multiple approaches to evaluate effective methods. Methods
include “hardening” occupied puddles with rock and leaving clam shrimp in place, relocating clam shrimp from
puddles to be filled to “hardened” existing roadway puddles, and relocation of clam shrimp from puddles to be
filled to a newly constructed puddle on an old tank trail.
Additional mitigation requirements will be developed through the coming training year with designs for multiple
range projects and facility improvement projects being planned within Priority Habitat.

3.19.1 Grasslands Restoration (Otis ANGB)
One of the requirements levied by the Secretary of the Executive Office of Environmental Affairs’ July 16, 2001
Certificate approving the Massachusetts Military Reservation (MMR) Master Plan/Environmental Impact Report
was a commitment by the MAANG to develop and implement a Grasslands Management Plan for its property in
the Cantonment Area on Otis ANGB. The plan was published in August 2002, updated in 2008 and reviewed in
2017, as required. Over the past few years it has completed several projects removing trees and restoring
approximately 35 acres of grasslands on its property in the grassland management area section of the Cantonment
Area, the area which the MAANG indicated it would initiate efforts to restore. Figure 3-2 identifies the general
grassland management area of Otis ANGB in the Cantonment Area.
Questions concerning grasslands on Otis ANGB should be addressed to the point of contact for the 102nd
Intelligence Wing listed in Appendix B.
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SECTION 4
REMEDIATION PROGRAM ACTIVITIES
4.0 INTRODUCTION
This section of the Annual Report provides summaries on remediation activities in the Reserve during TY 2018.

4.1 INVESTIGATION AND REMEDIATION PROGRAMS
There are two independent cleanup programs operating at JBCC: the IRP and the IAGWSP.

The IRP was initially established at the installation in 1982 under Air National Guard management.
Oversight of the program was transitioned to the Air Force Center for Environmental Excellence, now
known as the Air Force Civil Engineer Center (AFCEC), in 1996. The program operates under the
regulatory guidance of the federal Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA). The majority of the activity of the IRP has been focused in the Cantonment Area and in offinstallation plumes emanating from the Cantonment Area. AFCEC is responsible for two IRP sites in the
Reserve and three Military Munitions Response Program (MMRP) sites in the Reserve (see section 4.2). The
MMRP addresses potential threats to human health and the environment from munitions and munitions
constituents in non-operational range areas.
The IAGWSP is being managed by the Army National Guard. Investigation of the environmental impacts of
training in the upper 15,000 acres of JBCC began in 1996 and cleanup of groundwater contamination began in
2004. Seventeen treatment systems are currently operating on seven groundwater plumes to clean more than 4.1
million gallons of groundwater per day. More than 12 billion gallons of groundwater have been treated to date.
While no public or private drinking water supplies are affected by the groundwater contamination being addressed
by the IAGWSP, the contamination is being addressed to prevent any possible future exposures. Information on
the IAGWSP can be obtained on its website: http://jbcc-iagwsp.org.
Both the IRP and IAGWSP have active regulatory participation and community involvement programs. The
communities surrounding the installation are kept informed through neighborhood notices and meetings, media
releases, community updates, fact sheets, publication and distribution of plans and reports, websites, and
information repositories at local libraries.
The programs also meet regularly with EPA Region 1 and MassDEP to discuss findings and determine
appropriate response actions. Public comment periods are held, as necessary, to present and solicit input on
proposed actions. The programs also provide updates on their activities to public meetings of the joint citizens’
advisory team, the JBCC Cleanup Team. The JBCC Cleanup Team includes representatives from the surrounding
communities and the regulatory agencies.
The IRP and IAGWSP each operate under different regulatory directives and mostly address different
contaminants of concern. Figure 4-1 shows the areas of contamination being addressed by the IRP and the
IAGWSP in the Reserve.
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Representatives from the IRP and IAGWSP meet as needed to exchange ideas and information that can make
their cleanup efforts more effective and efficient. They share sampling results, equipment, technical innovations,
and even a treatment facility.

4.2 INSTALLATION RESTORATION PROGRAM ACTIVITIES IN THE RESERVE
In TY 2018, AFCEC finalized the Comprehensive Site Evaluation (CSE) Phase II (similar to a Site Inspection)
investigation at 10 MMRP sites, including the three sites that are located in the Reserve. A streamlined Remedial
Investigation/Feasibility Study (RI/FS) was recommended for Mock Village. A RI/FS was initiated at the Old K
Range and the Otis Gun Club. Numerous 2.36-inch rockets and other ordnance were discovered at the Old K
Range during the CSE Phase II field work and the subsequent Remedial Investigation (RI) work.
In addition to the MMRP sites, AFCEC manages two groundwater plumes in the Reserve (CS-19 and FS-12).
AFCEC closed a former site referred to as CS-18, which was also located in the Reserve.
In TY 2018, groundwater monitoring was conducted at CS-19 where the contaminant of concern is RDX. RDX
was detected above the EPA risk-based level of 0.7 μg/L in two of six monitoring wells sampled. The highest
RDX concentration (2.1 μg/L) was detected at a well located just downgradient of the source area.
AFCEC also manages three 1.5 megawatt (MW) wind turbines at JBCC, two of which are located in the Reserve.
Each turbine produces, on average, a credit of $500,000 per year which offsets the energy use in the IRP by
100%. The turbine operation is curtailed for the NLEB from July 15 to October 15, 30 minutes before sunset to 30
minutes after sunrise for wind spends less than 4.5 meters per second. There were no reported bat or bird strikes
during TY 2018.

4.3 IMPACT AREA GROUNDWATER STUDY PROGRAM ACTIVITIES
During TY 2018, the IAGWSP operated groundwater treatment systems for plumes associated with the
Demolition Area 1, J-3 Range, J-2 Range (northern and eastern), the J-1 Range (southern and northern), and the
Central Impact Area (CIA). These systems are treating approximately 4.1 million gallons of water per day.
Removal of munitions from the source of the CIA plume continued in TY 2018. Work on Phase III Area I (10
acres) of the CIA long-term source area response is underway. Teams from the Army Corps of Engineers used
Metal Mapper, a multi-sensor electromagnetic detection technology, for the removal efforts. This geophysical
technology is designed to discriminate between munitions and scrap metal in the subsurface. Use of the Metal
Mapper allows the program to increase the efficiency of unexploded ordnance removal while reducing impacts to
the surface soil and vegetation when compared to traditional excavation techniques.
Several new monitoring wells were added in TY 2018 (Figure 4-2) to aid in long-term monitoring of plumes with
remedies in place and to provide data to finalize ongoing investigations. The monitoring wells were installed in
support of groundwater investigations at the J-2 (northern and eastern), Demolition Area 1, J-3 and Central
Impact Area plumes.
The IAGWSP processed Records of Action (ROAs) for monitoring wells, soil sampling, geophysical survey and
munitions removal in TY 2018. Several of the new ROAs involved activities in areas of moderate sensitivity for
cultural resources and required consultation with federally recognized tribes (Aquinnah and Mashpee
Wampanoag). Required consultations with federally recognized tribes and the SHPO are completed in advance of
any MAARNG and IAGWSP program undertakings for any actions in areas designated as High or Moderate
Sensitivity.
Additional information on the IAGWSP’s investigation and cleanup activities is available on its website:
http://jbcc-iagwsp.org.
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SECTION 5
MISCELLANEOUS MILITARY AND CIVILIAN
ACTIVITIES AND ENVIRONMENTAL PROGRAM
PRIORITIES
5.0 MISCELLANEOUS MILITARY ACTIVITIES
5.1 PROJECTS AT CAMP EDWARDS
5.1.1 Trespassing and Critical Infrastructure Protection
In coordination with the MANG and the EMC, the DFW's Southeast District will be posting signage through
mitigation money received from Eversource (then NStar) in 2012 for a wetlands-related EPS violation for the
transmission lines running through the Reserve. The base border will be signed with language agreed upon by the
military and the state. Large signs will be installed near the main entries (such as the former Otis Fish and Game
Club) identifying the area as Camp Edwards/the Upper Cape Water Supply Reserve. Contracting and
implementation should occur during Fiscal Year 2019.

5.2 JOINT BASE CAPE COD EXECUTIVE DIRECTOR
The Adjutant General of the Massachusetts National Guard established the position of the Executive Director of
JBCC in late TY 2012. The primary roles of the position are to ensure inter-agency communication and
coordination are implemented and practiced and that government and community stakeholders are kept informed.
Additionally, the Executive Director is responsible for looking at efficiencies that might be gained through
consolidation and cost-sharing of base operating support operations and activities.
The Executive Director serves as the Adjutant General’s representative to the Joint Oversight Group that
considers items of mutual concern. The Executive Director also serves on the Commonwealth of Massachusetts’s
Military Asset and Security Strategy Task Force helping to secure the military bases of the Commonwealth.
Brigadier General Christopher Faux was appointed JBCC Executive Director in June 2018.

5.3 MISCELLANEOUS CIVILIAN ACTIVITIES
5.3.1 Eversource Switching Station
As part of the Mid Cape Reliability Project, Eversource plans to upgrade an existing Eversource switching station
(Bourne Switching Station #917) located on an easement in the Reserve (Figure 5-2). Eversource evaluated
several sites for minimal loss of training land and impact to state priority habitat. Eversource will site the
switching station southwest of the current substation (Figure 5-1). The property transfers between Eversource and
the state leaves a net benefit of approximately 2.51 acres for the MAARNG for training. Because the Reserve is
land protected under Article 97 Articles of Amendment to the Constitution of the Commonwealth of
Massachusetts, legislation was required to be passed to change the use of the property. Governor Charlie Baker
signed the bill to change its use in August 2018. Eversource is currently working through the permitting process
with NHESP and the property transfer with the MAARNG and DCAM. Eversource submitted an Environmental
Notification Form to the MEPA office on December 17, 2018. Over the last six years, the EMC and the MANG
at Camp Edwards have been involved stakeholders in Eversource’s proposal to replace the switching station.
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recommended plan for the bridges. The Army Corps of Engineers held five public and stakeholder involvement
meetings in December 2018 to include one in Bourne. A presentation of possible future solutions for the Bourne
and Sagamore bridges were made during the meeting; the alternatives still include major rehabilitation of the
bridges or replacing the aging bridges with structures built to current standards. Future public involvement
includes an additional round of stakeholder meetings and a comment period for the environmental analysis
planned for Summer 2019.
MassDOT established a “Working Group” comprised of town and regional officials and interested organizations
to obtain input on the study. The Working Group includes representation from the JBCC commands and the
EMC. The Working Group met twice during TY 2018.

5.4 ENVIRONMENTAL PROGRAM PRIORITIES
5.4.1 TY 2018 Environmental Program Priorities
The following subsections provide a list of the environmental program priorities established for TY 2018 as
published in the TY 2017 Annual Report for its activities associated with the Reserve and the status of achieving
them.

Natural Resources Management
•

Engage appropriate stakeholders to conduct an INRMP review of operation and effect and update as
needed. (On-going)

•

Address potential federal status changes to species at Camp Edwards through interagency consultation
and planning. (On-going)

•

Further develop supplemental plans for Natural Resources/ITAM long-term budgets and implementation,
including invasive species, wildland fire, and land rehabilitation. (On-going)

•

Continue implementation and refinement of management focused monitoring of rare species, habitat
management, and training capabilities. (On-going)

•

Continue offering regional wildland fire training to support regional programs and partner agencies and
organizations. (On-going)

•

Continue upscaling of habitat and land management actions, including mechanical work and prescribed
burning, through internal actions and partnerships. (On-going)

•

Continue and further develop interagency partnerships with Massachusetts Division of Fisheries and
Wildlife, NHESP, US Fish and Wildlife Service, DCR, MassDEP, and others through active engagement
to seek mutual benefit. (On-going)

Cultural Resources Management
•

Conduct applicable reviews of all IAGWSP, IRP and MAARNG proposed activities in the Reserve for
potential cultural resources impacts. (Accomplished)

•

Document any new occurrences of identified cultural resources. (None identified)

Other E&RC Environmental Management Programs
•

Coordinate required soil, lysimeter and groundwater sampling at active firing ranges in accordance with
approved range management plans. (Accomplished)
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•

Provide appropriate support to Camp Edwards for the development of Echo Range, a required combat
pistol qualification course. (Accomplished)

•

Continue to support Camp Edwards through the environmental process for proposed training venues in
the Reserve. (Accomplished)

•

Provide support as needed to the JBCC Executive Director Office with regards to community involvement
and environmental and training issues. (Accomplished)

•

Attend all scheduled EMC, CAC and SAC meetings, both internally and externally, that may involve
activities within and surrounding the Reserve. (Accomplished)

•

Provide information on environmental program activities regarding the Reserve. (Accomplished)

•

Publish the final TY 2017 State of the Reservation Report. (Accomplished)

5.4.2 TY 2019 Environmental Program Priorities
The following subsections provide a list of environmental program priorities for Camp Edwards for activities
associated with the Reserve in TY 2019.

Natural Resources and ITAM Management
•

Engage appropriate stakeholders to conduct an INRMP review of operation and effect and update as
needed.

•

Address potential federal status changes to species at Camp Edwards through interagency consultation
and planning.

•

Further develop supplemental plans for Natural Resources/ITAM long-term budgets and implementation,
including invasive species, wildland fire, and land rehabilitation.

•

Continue implementation and refinement of management focused monitoring of rare species, habitat
management, and training capabilities.

•

Continue offering regional wildland fire training to support regional programs and partner agencies and
organizations.

•

Continue upscaling of habitat and land management actions, including mechanical work and prescribed
burning, through internal actions and partnerships.

•

Continue and further develop interagency partnerships with Massachusetts Division of Fisheries and
Wildlife, NHESP, US Fish and Wildlife Service, EMC, DCR, MassDEP, and others through active
engagement to seek mutual benefit.

Other E&RC Environmental Management Programs
•

Coordinate required soil, lysimeter and groundwater sampling at active firing ranges in accordance with
approved range management plans.

•

Provide appropriate support to Camp Edwards for small arms range development.

•

Continue to support Camp Edwards through the environmental process for proposed training venues in
the Reserve.

•

Provide support as needed to the JBCC Executive Director Office with regards to community involvement
and environmental and training issues.

•

Attend all scheduled EMC, CAC and SAC meetings, both internally and externally, that may involve
activities within and surrounding the Reserve.
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•

Provide information on environmental program activities regarding the Reserve.

•

Work closely with Camp Edwards, the Natural Resources Office and the EMC to ensure training is
compatible with the EPSs.

•

Provide support for the EMC and its advisory councils as required in Chapter 47 of the Acts of 2002.

•

Publish the final TY 2018 State of the Reservation Report.
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APPENDIX A
ENVIRONMENTAL PERFORMANCE STANDARDS
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ENVIRONMENTAL PERFORMANCE STANDARDS
APRIL 6, 2017
For Massachusetts National Guard Properties at the Massachusetts Military Reservation
CAMP EDWARDS TRAINING AREA GENERAL PERFORMANCE STANDARDS

None of the following banned military training activities shall be allowed in the Camp Edwards Training
Areas:
-Artillery live fire
-Mortar live fire
-Demolition live fire training
-Artillery bag burning
-Non-approved digging, deforestation or vegetation clearing
-Use of' 'CS', riot control, or tear gas for training outside the NBC bunkers
-Use of field latrines with open bottoms
-Vehicle refueling outside designated Combat Service Area and Fuel Pad locations
-Field maintenance of vehicles above operator level
Limitations on the use of small arms ammunition and live weapon fire fall into the following two categories:
- Live weapon fire is prohibited outside of established small arms ranges. Live weapon fire is not allowed on
established small arms ranges except in accordance with Environmental Performance Standard 19, other
applicable Performance Standards, and a range-specific plan approved through the Environmental
Management Commission (EMC).
- Blank ammunition for small arms and simulated munitions may be used in areas outside of the small arms
ranges, using only blank ammunition and simulated munitions identified on an approved list of munitions.
Joint review and approval for inclusion on the list shall be through by the Environmental & Readiness Center
(E&RC) and the EMC.
Each user will be responsible for proper collection, management, and disposal of the wastes they generate, as
well for reporting on those actions.
Use and application of hazardous materials or disposal of hazardous waste shall be prohibited except as
described in the Groundwater Protection Policy.
Vehicles are only authorized to use the existing network of improved and unimproved roads, road shoulders,
ranges and bivouac areas, except where necessary for land rehabilitation and management, water supply
development, and remediation, or where roads are closed for land rehabilitation and management.
Protection and management of the groundwater resources in the Camp Edwards Training Area will
focus on the following:
•
•
•

Development of public and Massachusetts Military Reservation water supplies.
Preservation and improvement of water quality and quantity (recharge).
Activities compatible with the need to preserve and develop the groundwater resources.
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All users of the Camp Edwards Training Area must comply with the provisions of the Groundwater
Protection Policy and any future amendments or revisions to the restrictions and requirements. These will
apply to all uses and activities within the overlays relative to Wellhead Protection, Zone II's within the
Cantonment Area, and the Camp Edwards Training Areas.
Development of water supplies will be permitted within the Camp Edwards Training Area after review and
approval by the managing agencies, principally the Department of the Army and its divisions, together with
the Massachusetts Department of Environmental Protection, and the Massachusetts Division of Fish and
Wildlife.
All phases of remediation activities will be permitted within the Camp Edwards Training Area after review
and approval by the managing agencies, principally the Department of the Army and its divisions, together
with the federal and state agencies who will have jurisdiction for remediation.
Pollution prevention and management of the Camp Edwards training ranges will focus on and include
the following:
The Camp Edwards Training Area, including the Small Arms Ranges (SAR) and their associated "Surface
Danger Zones," and any areas where small arms or other munitions or simulated munitions are used, shall be
managed as part of a unique water supply area under an adaptive management program that integrates
pollution prevention, and best management practices (BMP), including the recovery of projectiles. This will
be done through individual range-specific plans that are written by the Massachusetts National Guard and
approved for implementation through the EMC and any other regulatory agency having statutory and/or
regulatory oversight. Adaptive, in this context, means making decisions as part of a continual process of
monitoring, reviewing collected data, evaluating advances in range monitoring, design and technology, and
responding with management actions as dictated by the resulting information and needs of protecting the
environment while providing compatible military training within the Upper Cape Water Supply Reserve.
A range plan shall be designed and followed to reduce the potential for an unintended release to the
environment outside of the established containment system(s) identified in the range-specific plans. All users
must be aware of, and comply with, the Environmental Performance Standards that are applicable to all SAR
activities. Any range specific requirements will be coordinated through the E&RC with the EMC,
incorporating those specific requirements into the appropriate range-specific plans and range information
packets. Camp Edwards SAR Pollution Prevention Plan shall be followed to prevent or minimize releases of
metals or other compounds related to the normal and approved operation of each SAR. The adaptive SAR
management program components required in each range-specific plan shall include:
•
•
•
•
•
•

Consultation with applicable agencies with oversight of the training area before undertaking any
actions that are subject to state and/or federal regulatory requirements.
Specific recovery plans for the removal and proper disposition of spent projectiles, residues and solid
waste associated with the weapons, ammunition, target systems, and/or their operation and
maintenance.
Reduction of adverse impacts to the maximum extent feasible, including consideration for the
design/redesign and/or relocation of the activity or encouraging only those activities that result in
meeting the goal of overall projectile and/or projectile constituent containment.
Internal and external coordination of documentation for the Camp Edwards range management
programs and other related Camp Edwards management programs including: the Integrated
Training Area Management Program, Range Regulations, Camp Edwards Environmental
Management System, Civilian Use Manual, and Standard Operating Procedures.
Long-term range maintenance, monitoring and reporting of applicable parameters and analysis.
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The Massachusetts National Guard shall ensure that all training areas where munitions or simulated
munitions are used or come to be located, including range areas, range surface danger zones, and any other
areas within the Upper Cape Water Supply Reserve that are operational ranges are maintained and monitored
following approved management plans that include planning for pollution prevention, sustainable range use
and where applicable, restoration.
Protection and management of the vegetation of the Camp Edwards Training Area for focus on the
following:
•
•
•
•
•

Preservation of the habitat for federal- and state-listed rare species and other wildlife.
Preservation of the wetland resource areas.
Activities compatible with the need to manage and preserve the vegetative resources.
Realistic field training needs.
Identification and restoration of areas impacted by training activities.

Goals for the Adaptive Ecosystem Management approach to management of the Camp Edwards
properties will be as follows:
•
•
•
•
•
•

Management of the groundwater for drinking water resources
Conservation of endangered species.
Management of endangered species habitat for continuation of the species.
Ensuring compatible military training activities.
Allowing for compatible civilian use.
Identification and restoration of areas impacted by training activities.

The Environmental Performance Standards will be incorporated into the programs and regulations of the
Massachusetts National Guard as follows. Those standards relating to natural resources management shall be
incorporated as standards into each of the state and federal environmental management programs and
attached as an appendix or written into the documentation accompanying the plan or program. All the
Environmental Performance Standards will be attached to the Integrated Training Area Management Plan
'Trainer's Guide' and to the Camp Edwards Range Regulations. Modification of the Standards Operating
Procedures will include review and conformance with the Environmental Performance Standards for trainers
and soldiers at Camp Edwards.
SPECIFIC RESOURCE PERFORMANCE STANDARDS IN THE CAMP EDWARDS TRAINING
AREA
1. Groundwater Resources Performance Standards
1.1. All actions, at any location within the Camp Edwards Training Areas, must preserve and maintain
groundwater quality and quantity, and protect the recharge areas 1:0 existing and potential water supply
wells. All areas within Camp Edwards Training Areas will be managed as State Zone U, and, where
designated, Zone I, water supply areas.
1.2 The following standards shall apply to designated Wellhead Protection Areas:
•
•

The 400-foot radius around approved public water supply wells will be protected from all access with
signage. That protection will be maintained by the owner and/or operator of the weJl, or the
leaseholder of the property.
No new stormwater discharges may be directed into Zone I areas.
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•
•
•
•
•

No in ground septic system will be permitted within a Zone I area.
No solid wastes may be generated or held within Zone I areas except as incidental to the
construction, operation, and management of a well.
Travel in Zone I areas will be limited to foot travel or to vehicles required for construction, operation,
and maintenance of wells.
No new or existing bivouac activity or area shall be located within a Zone I area.
All other areas will be considered as Zone II designated areas and will be subject to the standards of
the Groundwater Protection Policy.

1.3 Land-use activities that do not comply with either the state Wellhead Protection regulations (310 CMR
22.00 et seq.) or the Groundwater protection Policy are prohibited.
1.4 All activities will suppol1 and not interfere with either the Impact Area Groundwater Study and/or the
Installation Restoration Program. All activities shall conform to the requirements of Comprehensive
Environmental Response, Compensation and Liability Act, the Massachusetts Contingency Plan, and the
Safe Drinking Water Act.
1.5 Extraction, use, and transfer of the groundwater resources must not de- grade [e.g. draw down surface
waters] in freshwater ponds, vernal pools, wetlands, and marine waters, unless properly reviewed, mitigated,
and approved by the managing and regulating agencies.
1.6 Land uses and activities in the Camp Edwards Training Areas will meet the following standards:
•
•
•

Will conform to all existing and applicable federal, state and local regulations.
Must be able to be implemented without interference with ongoing remediation projects.
Allow regional access to the water supplies on the Massachusetts Military Reservation.

1.7 The following programs and standards will be used as the basis for protecting groundwater resources in
the Camp Edwards Training Areas:
•
•

•

Groundwater Protection Policy.
Federal and Department of Defense environmental programs: Integrated Natural Resources
Management Plan, Integrated Training Area Management Program, Range Regulations, Spill
Prevention Control and Countermeasures Plan (or equivalent), Installation Restoration Plan, Impact
Area Groundwater Study, or other remediation programs.
State and federal laws and regulations pertaining to water supply.

2. Wetlands and Surface Water Performance Standards
2.1 Since there are relatively few wetland resources found at the Massachusetts Military Reservation, and
since they are important to the support of habitat and water quality on the properties, the minimum standard
will be no net loss of any of the wetland resources or their 100-foot buffers.
2.2 Land uses and activities will be managed to prevent and mitigate new adverse impacts and eliminate or
reduce existing conditions adverse to wetlands and surface water resource areas. Impacts from remediation
activities may be acceptable with implementation of reasonable alternatives.
2.3 Wetland area management priorities:
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•
•
•

Protection of existing; wetland resource areas for their contributions to existing and potential
drinking water supplies.
Protection of wetlands for rare species and their habitats.
Protection of human health and safety.

2.4. Activities will be managed to preserve and protect wetlands and vernal pools as defined by applicable,
federal, state, and local regulations. These activities will include replacement or replication of all wetland
resource buffer areas, which are lost after completion of an activity or use.
2.5 All land altering activities within 100 feet of a certified vernal pool must be reviewed before
commencement by the Massachusetts Department of Environmental Protection/Wetlands Unit and the
Natural Heritage and Endangered Species Program within the Division of Fish and Wildlife for impacts to
wildlife and habitat. The certification of vernal pools will be supported by the on site personnel and will
proceed with the assistance of the appropriate state agencies.
2.6 All new uses or activities will be prohibited within the wetlands and their IOO-foot buffers, except those
associated with an approved habitat enhancement or restoration program; those on existing improved and
unimproved roads where appropriate sediment and erosion controls are put in place prior to the activity; or
those where no practicable alternative to the proposed action is available. No new roads should be located
within the 100-foot buffers. Existing roads within such buffers should be relocated provided that:
•
•

The relocation does not cause greater environmental impact to other resources.
There are funds and resources allocated for resource management and that those resources are
approved and available for the relocation.

2.7 During the period of 15 February to 15 May, listed roads/trails within 500 feet of wetlands will be closed
to vehicle access to protect the migration and breeding of amphibians. Emergency response and
environmental management activities will not be restricted.
•
•
•
•
•
•
•

Donnelly and Little Halfway Ponds maneuver trails (excluding the permanently closed section along
the eastern edge of Donnelly Pond) from Frank Perkins Road north to Wood Road
Red Maple Swamp trail from Wood Road north and east to Avery Road
Orchard and Jefferson Roads (continuous) from Cat Road south and east to Burgoyne Road
Maneuver trail(s) in powerline easement north of Gibbs Road from Goat Pasture Road west to the
boundary of training areas C-13 and C-14
Grassy Pond trail (side access to Sierra Range) from Gibbs Road south to Sierra Range
Sandwich Road from the powerline easement north to the gas pipeline right of way
Bypass Bog/Mike Range Road from entrance to Mike Range south and west to Greenway Road

2.8 No new bivouac area shall be located within 500 feet of any wetland. Any existing bivouac within a
wetland buffer shall be relocated provided there are funds and resources allocated for the relocation.
3. Rare Species Performance Standards
3.1 As the Natural Heritage and Endangered Species Program of the Massachusetts Division of Fisheries &
Wildlife has identified the entire Massachusetts Military Reservation as State Priority Habitat for state-listed
species (version dated 2000-2001), all activities and uses must comply with the Massachusetts Endangered
Species Act and its regulations.
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3.2 Where activities and uses are not specifically regulated under the Camp Edwards Training Area Range
and Environmental Regulations, including these Environmental Performance Standards, the MMR
Environmental and Readiness Center must review the activities for conformance with the Integrated Natural
Resource Management Plan, and shall- consult with the Natural Heritage and Endangered Species Program
regarding potential impacts to state-listed species.
3.3 All activities impacting rare species habitat must be designed to preserve or enhance that habitat as
determined by the MMR Environmental and Readiness Center in consultation with the Natural Heritage and
Endangered Species Program.
3.4 Users are prohibited from interfering with state and federal listed species.
3.5 Users will report all sightings of recognized listed species, e.g. box turtles, within any area of the
Massachusetts Military Reservation.
4. Soil Conservation Performance Standards
4.1 Activities and uses must be compatible with the limitations of the underlying soils. Limitations on uses
and activities may be made where the soils or soil conditions would not support the activity.
4.2 Agricultural soil types will be preserved for future use.
4.3 Any perennial or intermittent stream identified by the Environmental & Readiness Center Office will be
protected from siltation by retaining undisturbed vegetative buffers to the extent feasible.
4.4 Cultural resource evaluations must be completed before any earth-moving operation may take place in
undisturbed areas with high potential for cultural resources, and earth moving may be limited to specific
areas (See Cultural Resource Performance Standards).
4.5 An erosion control analysis will be made part of the land management programs (Integrated Natural
Resource Management Plan, the Integrated Training Area Management Program, Range Regulations,
Civilian Use, and Standard Operating Procedures) for the Camp Edwards Training Area, including
appropriate mitigation measures where existing or potential erosion problems are identified.
4.6 For all improved and unimproved roads, ditches and drainage ways:
•
•
•

All unimproved roads, ditches, roads and drainage ways identified for maintenance will be cleaned of
logs, slash and debris.
Unimproved roads and roads may not otherwise be improved unless approved for modification.
Any trail, ditch, road, or drainage way damaged by activities will be repaired in accordance with the
hazard and impact it creates.

4.7 Erosion-prone sites will be inspected periodically to identify damage and mitigation measures.
5. Vegetation Management Performance Standards
5.1 All planning and management activities impacting vegetation
•
•

Will ensure the maintenance of native plant communities, and
Shall be performed to maintain the biological diversity.
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5.2 Revegetation of disturbed sites will be achieved by natural and artificial recolonization by native species.
5.3 Timber harvesting or clear-cutting of forested areas should not occur on steep slopes with unstable soils
or with in the buffers to wetland resources.
5.4 Vegetation management will be subject to a forest management and fire protection program prepared by
the users in accordance with federal standards, and carried out in a manner acceptable to the Massachusetts
Military Reservation Committee and other state agencies or commissions, as may be designated by the
Commonwealth of Massachusetts.
6. Habitat Management Performance Standards
6.l The Camp Edwards Training Area will be managed as a unique rare species and wildlife habitat area
under n adaptive ecosystem management program that integrates ecological, socio-economic, and
institutional perspectives, and which operates under the following definitions:
•
•
•

Adaptive means making decisions as part of a continual process of monitoring, reviewing collected
data, and responding with management actions as dictated by the resulting information and needs of
the system.
Ecosystem means a system-wide understanding of the arrangements of living and non-living things,
and the forces that act upon and within the system.
Management entails a multi-disciplinary approach where potentially competing interests are resolved
with expert analysis, user and local interest considerations, and a commitment to compromise
interests when the broader goal is achieved to manage the Camp Edwards Training Area as a unique
wildlife habitat area.

6.2 The adaptive ecosystem management program will include:
•
•
•
•
•
•
•
•

Coordinated documentation for the management programs, Integrated Natural Resource Management
Plan, the Integrated Training Area Management Program, Range Regulations, Civilian Use, and
Standard Operating Procedures.
The Massachusetts National Guard Environmental and Readiness Center staff and necessary funding
to support its ecosystem management plans, as related to the amount of training occurring.
Cooperative agreements to create a management team of scientific and regulatory experts.
Long-term land maintenance, monitoring of resources and trends, study and analysis.
Recovery plans for species and habitats identified for improvement.
Consultation with Federal and State agencies charged with oversight of the Endangered Species
Program before any actions that may affect state and federal-listed species habitat.
Reduction of adverse impacts to the maximum extent possible, including consideration for the
relocation of the activity or encouraging only those activities that result in meeting a habitat
management goal.
Habitat management activities designed to promote protection and restoration of native habitat types.

7. Wildlife Management Performance Standards
7.1 Native wildlife habitats and ecosystems management will focus on the following:
•
•

Protecting rare and endangered species, and,
Maintaining biodiversity.
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7.2 Hunting, recreation and educational trips must be approved, scheduled, planned, and supervised through
Range Control.
7.3 Any activity or use will prioritize protection of life, property, and natural resource values at the
boundaries of the Camp Edwards Training Area where wildlife interfaces with the surrounding built
environment.
7.4 Wildlife management will include the following actions, specific to the species targeted for management:
•
•
•

Development and implementation of a plan to monitor hunting of game species.
Planning for multi-use objectives for recreation and hunting that incorporate public input and
recommendations.
Development of suitable monitoring programs for federal and state-listed species, and regular
exchange of information with the Natural Heritage and Endangered Species Program.

8. Air Quality Performance Standard
8.1 All uses and activities will be responsible for compliance with both the State Implementation Plan for Air
Quality and the Federal Clean Air Act.
8.2 Air quality management activities will include air sampling if required by regulation of the activity.
9. Noise Management Performance Standards
9.1 Noise management activities shall conform to the Army's Environmental Noise Management Program
policies for evaluation, assessment, monitoring, and response procedures.
10. Pest Management Performance Standards
10.1 Each user will develop and implement an Integrated Pest Management Program to control pest
infestations that may include outside contracting of services. Non-native biological controls should not be
considered unless approved by federal and state agencies.
10.2 Each user will be held responsible for management of pests that threaten rare and endangered species,
or are exotic and invasive species, Invasive plant species that may be considered pest species are those
defined by the United States Fish and Wildlife Service and the Massachusetts Natural Heritage and
Endangered Species Program of the Division of Fisheries and Wildlife office. Site-specific analysis will be
performed before implementation of any proposed pest management plans.
10.3 Pest vegetation control must be balanced against environmental impact and any proposed pest
management activities, including the use of herbicides and mechanical methods, within rare species habitat
areas must be approved by the Natural Heritage and Endangered Species Program, or in the case of federally
listed species, by the United States Fish and Wildlife Service.
10.4 Only herbicide formulations approved by the United States Environmental Protection Agency, the
Department of Agriculture, the agency managing the user, and the Commonwealth of Massachusetts may be
applied.
10.5 Herbicides and pesticides will not be applied by aerial spraying unless required by emergency
conditions and approved under applicable state and federal regulations.
Page 75

Final Annual State of the Reservation Report for Training Year 2018

11. Fire Management Performance Standards
11.1 All activities and uses shall manage, prevent, detect, and suppress fires on the Camp Edwards Training
Area in coordination with the local and state fire services and natural resource managers in the
Environmental & Readiness Center.
11.2 Prescribed bums will be used as a habitat management and fire prevention tool. Prescribed burns will be
used to reduce natural fire potential and create or maintain diverse and rare species habitat.
11 .3 Pre-suppression activities will include strategic firebreaks and other management of vegetation in high
risk and high-incidence areas. The Integrated Natural Resource Management Plan and Fire Management Plan
will be consulted for proposed actions.
11.4 Other than the above, no open fires are allowed.
12. Stormwater Management Performance Standards
12.1 All stormwater facilities shall comply with the State Department of Environmental Protection
Guidelines for Stormwater Management, including Best Management Practices and all other applicable
standards for control and mitigation of increased storm water flow rates and improvement of water quality.
12.2 All increases in stormwater runoff will be controlled within the user's property.
12.3 No new stormwater discharges will be made directly into wetlands or wetland resource areas.
13. Wastewater Performance Standards
13.1 All wastewater and sewage disposal will be in conformance with the applicable Federal and
Massachusetts Department of Environmental Protection agency regulations.
14. Solid Waste Performance Standards
14.1 All solid waste streams (i.e., wastes not meeting the criteria for hazardous wastes) will be monitored
and managed to substitute, reduce, recycle, modify processes, implement best management practices, and/or
reuse waste, thereby reducing the total tonnage of wastes,
14.2 All users will be held responsible for collection, removal and disposal outside of the Camp Edwards
Training Areas of solid wastes generated by their activities.
14.3 All users must handle solid wastes using best management practices to minimize nuisance odors,
windblown litter, and attraction of vectors.
14.4 No permanent disposal of solid waste within the Groundwater protection Policy area/Camp Edwards
field training areas will be permitted.
15. Hazardous Materials Performance Standards
15.1 Where they are permitted, use and application of hazardous materials shall be otherwise minimized in
accordance with pollution prevention and waste minimization practices, including material substitution.
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15 .2 No permanent disposal of hazardous wastes within the Groundwater protection Policy area/Camp
Edwards field training areas will be permitted.
15.3 Fuel Management
15.3.1 Spill Prevention, Control, and Countermeasure Plan, is in place to reduce potential for a release.
Camp Edwards Spill Response Plan is in place to respond to a release if an event should occur. All users
will comply with these plans at the Camp Edwards Training Area.
15.3.2 If found, non-complying underground fuel storage tanks will be removed in accordance with state
and federal laws and regulations to include remediation of contaminated soil.
15 .3.3 No storage or movement of fuels for supporting field activities, other than in vehicle fuel tanks,
will be permitted except in approved containers no greater than five gallons in capacity.
15.3.4 New storage tanks are prohibited unless they meet the following requirements:
•
•

Are approved for maintenance heating, or, permanent emergency generators and limited to
propane or natural gas fuels.
Conform to the Groundwater Protection Policy and applicable codes.

15.4 Non-fuel Hazardous Material Storage
15.4 .1 No storage above those quantities necessary to support field training activities will be allowed
within the Camp Edwards Training Area except where necessary to meet regulatory requirements, and
where provided with secondary containment.
15.4.2 When required by applicable regulation, the user shall implement a Spill Prevention, Control and
Containment/Emergency Response or other applicable response plan.
16. Hazardous Waste Performance Standards
16.1 All uses shall comply with applicable local, state, and federal regulations governing hazardous waste
generation, management, and disposal (including overlays relative to Wellhead Protection, Zone II' s within
the Cantonment Area) .
16.2 Accumulations of hazardous waste shall be handled in accordance with regulations governing
accumulation and storage.
16.3 Existing facilities must implement pollution prevention and waste minimization procedures (process
modifications, material substitution, recycling, and best management practices) to minimize waste generation
and hazardous materials use.
16.4 Occupants and users will be held responsible for removing all solid or hazardous wastes generated
during the period of use/tenancy/visitation upon their departure or in accordance with other applicable or
relevant regulations.
16.5 Remedial activities undertaken under the Installation Restoration Program, the Impact Area
Groundwater Study Program, the Massachusetts Contingency Plan, or other governing remediation programs
are exempt from additional regulation (e.g., waste generation volume limits). Removal, storage, and disposal
of contaminated material are required to comply with all state, and federal regulations.
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16.6 Post-remedial uses and activities at previously impacted sites will be allowed in accordance with terms
and conditions of the applicable regulations.
16.7 All hazardous wastes will be transported in accordance with federal Department of Transportation
regulations governing shipment of these materials.
16.8 Transport shall reduce the number of trips for transfer and pick-up of hazardous wastes for disposal to
extent feasible. Tills may include planning appropriate routes that minimize proximity to sensitive natural
resource areas, and reducing internal transfers of material, including transfers from bulk storage tanks to
drums, tankers, carboys, or other portable containers or quantities.
16.9 No permanent disposal of hazardous wastes within the Groundwater Protection Policy area/Camp
Edwards field training areas will be permitted.
17. Vehicle Performance Standards
17.1 Vehicles within the Camp Edwards Training Area will be limited to the existing improved and
unimproved road system except where required for natural resource management or property maintenance or
where off-road activity areas are located and approved by the Environmental and Readiness Center in
consultation with the Massachusetts Division of Fisheries and Wildlife.
17.2 Unimproved, established access ways will be limited to use by vehicles in accordance with soil
conditions as described in the Soil Conservation Performance Standards.
17.3 The number of military and civilian vehicles within the Camp Edwards Training Area will be controlled
using appropriate scheduling and signage.
18. General Use and Access Performance Standards
18.1 General User Requirements. Requirements that will apply to all users, both public and private, in the
Camp Edwards Training Area include the following:
•
•
•
•
•
•

All acts that pollute the groundwater supply are prohibited.
No litter or refuse of any sort may be thrown or left in or on any property.
All users will be held responsible for providing, maintaining, and re- moving closed-system, sanitary
facilities necessary for their use and activity.
No person shall wade or swim in any water body except for activities approved by the Massachusetts
National Guard including remediation, scientific study, or research.
Vehicles may only be driven on roads authorized and designated for such use and parked in
designated areas, and may not cross any designated wetland.
Public users may not impede the military training activities.

18.2. Civilian Use Manual. To guide public conduct on the Massachusetts Military Reservation, a Civilian
Use Manual will be prepared and periodically updated. All civilian users will obtain and follow this Manual.
18.3. Siting and Design Performance Standards
18.3.1 New or expanded buildings should not be proposed within the Camp Edwards Training Areas, with
the following exceptions:
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•
•
•
•

Buildings to support allowed training, operations and activities, including upgrading of those
facilities currently in place,
Buildings used for the purposes of remediation activities,
Buildings used for the purposes of development, operation and maintenance of water supplies,
Buildings used for the purpose of natural resource and land management.

19. Range Performance Standards
19.1. All operational ranges including but not limited to small arms ranges (SAR) shall be managed to
minimize harmful impacts to the environment within the Upper Cape Water Supply Reserve. Range
management at each range shall include to the maximum extent practicable metal recovery and recycling,
prevention of fragmentation and ricochets, and prevention of sub-surface percolation of residue associated
with the range operations. Camp Edwards shall be held responsible for the implementation of BMPs by
authorized range users, including collection and removal of spent ammunition and associated debris.
19.2. Small arms ranges shall only be used in accordance with approved range plans. These plans shall be
designed to minimize to the maximum extent practicable the release of metals or other contaminates to the
environment outside of specifically approved containment areas/systems. Occasional ricochets that result in
rounds landing outside of these containment areas is expected and every effort to minimize and correct these
occurrences shall be taken. Failure to follow the approved range plans shall be considered a violation of this
EPS.
19.3. All operational SARs shall be closely monitored by the Massachusetts National Guard to assess
compliance of the approved range plans as well as the implementation and effectiveness of the range specific
BMPs.
19.4. Camp Edwards/Massachusetts National Guard Environmental and Readiness Center shall staff and
request appropriate funding to support its SAR management plans.
19.5. All users must use and follow Camp Edwards' Range Control checklists and procedures to:
•
•
•

Minimize debris on the range (e.g. shell casings, used targets)
Minimize or control residues on the ranges resulting from training (e.g., unburned constituents, metal
shavings from the muzzle blast)
Ensure the range is being used for the designated purpose in accordance with all applicable plans and
approvals

19.6. Camp Edwards is responsible for following range operation procedures and maintaining range
pollution prevention systems. Range BMPs shall be reviewed annually for effectiveness and potential
improvements in their design, monitoring, maintenance, and operational procedures in an effort to
continually improve them. Each year the annual report shall detail the range-specific activities including, but
not limited to, the number of rounds fired, number of shooters and their organization, and the number of days
the range was in use. The annual report will also detail active SAR groundwater well and lysimeter results, as
well as any range maintenance/management activities that took place that training year and the result of such
activities, i.e. lbs of brass and projectiles recovered and recycled, etc. The Massachusetts National Guard
shall provide regular and unrestricted access for the EMC to all its data and information, and will provide
immediate access to environmental samples from the range, including range management and monitoring
systems and any other applicable activities operating on the ranges.
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19.7. Range plans and BMPs for training areas shall be reviewed and/or updated at least every three years.
Management plans for new and upgraded ranges shall be in place prior to construction or utilization of the
range. Range plans, at a minimum, will address long-term sustainable use, hydrology and hydrogeology,
physical design, operation, management procedures, record keeping, pollution prevention, maintenance,
monitoring, and applicable technologies to ensure sustainable range management. Range plans shall be
integrated with other training area planning processes and resources.
19.8. The Massachusetts National Guard shall establish procedures for range maintenance and where
applicable, maintenance and/or clearance operations to permit the sustainable, compatible, and safe use of
operational ranges for their intended purpose within the Upper Cape Water Supply Reserve. In determining
the frequency and degree of range maintenance and clearance operations, the Massachusetts National Guard
shall consider, at a minimum, the environmental impact and safety hazards, each range's intended use, lease
requirements, and the quantities and types of munitions or simulated munitions expended on that range.
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APPENDIX B
LIST OF CONTACTS
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LIST OF CONTACTS
Massachusetts National Guard Environmental & Readiness Center
Emily Kelly
Building 3468, Beaman Street
Camp Edwards, MA 02542
Telephone: 508-968-5146
emily.d.kelly2.nfg@mail.mil
Impact Area Groundwater Study Program
Pamela Richardson
PB 0516 West Outer Road
Camp Edwards, MA 02542
Telephone: 508-968-5630
Pamela.j.richardson.nfg@mail.mil
Air Force Center for Civil Engineering
Doug Karson
322 East Inner Road
Otis ANG Base, MA 02542
Telephone: 508-968-4678, ext. 2
douglas.karson@us.af.mil
Joint Base Cape Cod
Paul Rendon
Building 3468, Beaman Street
Camp Edwards, MA 02542
Telephone: 508-968-5145
paul.rendon@state.ma.us
102d Intelligence Wing Massachusetts Air National Guard
Timothy Sandland
158 Reilly Street, 102d Intelligence Wing
Otis ANG Base, MA 02542
Telephone: 508-968-4697
timothy.d.sandland.civ@mail.mil
U.S. Coast Guard Base Cape Cod
Elizabeth Kirkpatrick
USCG Base Cape Cod, MA 02542
Telephone: 508-968-6696
elizabeth.l.kirkpatrick@uscg.mil
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6th Space Warning Squadron (PAVE PAWS)
Patrick McNamara
1 Flatrock Road
Sagamore, MA 02561-0428
508-968-3275
patrick.mcnamara.1@us.af.mil
Massachusetts National Guard, Public Affairs Office
LTC Lisa Ahaesy
2 Randolph Road
Hanscom AFB, MA 01731
Telephone: 339-202-3950
lisa.m.ahaesy.mil@mail.mil
Environmental Management Commission Acting Environmental Officer
Leonard Pinaud
Building 3468, Beaman Street
Camp Edwards, MA 02542
Telephone: 508-946-2871
leonard.Pinaud@mass.gov
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APPENDIX C
FIRING RANGE AND SOLDIER VALIDATION LANE
INFORMATION
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Operations Maintenance and Monitoring Activities
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Lead Ammunition Use
Juliet, Kilo and Tango Ranges
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Copper Ammunition Use
Sierra and India Ranges
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Juliet, Kilo, Tango and India Ranges
Porewater Graphs
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Firing Range Sampling Reports
Soil Sampling Results, Multi Increment Samples
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Camp Edwards Small Arms Range Annual Soil Monitoring 2018

Field Sample ID

Top
Depth
(feet
bgs)

Bottom
Depth
(feet
bgs)

Date
Sampled

Test Method

SSJRNG001 NOV18A

0

0.25

11/14/2018

SSJRNG001 NOV18A

0

0.25

SSJRNG001_NOV18A

0

SSJRNG001 NOV18B

RL

OMMP
Action
Levels
(mg/kg)

Sample
Type

0.43

1.7

300

N

1.3

4.3

10,000

N

J1

0.43

1.7

3,000

N

J

0.43

1.7

300

FR

27

1.3

4.3

10,000

FR

Lead

38

0.43

1.7

3,000

FR

SW846 6010C

Antimony

0.67

0.43

1.7

300

FR

11/14/2018

SW846 6010C

Copper

24

1.3

4.3

10,000

FR

0.25

11/14/2018

SW846 6010C

Lead

29

0.43

1.7

3,000

FR

0

0.25

11/14/2018

SW846 6010C

Antimony

0.63

0.49

2.0

300

N

SSJRNG002 NOV18

0

0.25

11/14/2018

SW846 6010C

Copper

9.2

1.5

4.9

10,000

N

SSJRNG002 NOV18

0

0.25

11/14/2018

SW846 6010C

Lead

50

0.49

2.0

3,000

N

SSJRNG003_NOV18

0

0.25

11/14/2018

SW846 6010C

Antimony

0.49

0.43

1.7

300

N

SSJRNG003_NOV18

0

0.25

11/14/2018

SW846 6010C

Copper

8.7

1.3

4.3

10,000

N

SSJRNG003 NOV18

0

0.25

11/14/2018

SW846 6010C

Lead

68

0.43

1.7

3,000

N

SSJRNG004 NOV18

0

0.25

11/14/2018

SW846 6010C

Antimony

0.80

0.43

1.7

300

N

Analyte

Result
Value
(mg/kg)

Qualifier

MDL

SW846 6010C

Antimony

1.1

J

11/14/2018

SW846 6010C

Copper

19

0.25

11/14/2018

SW846 6010C

Lead

25

0

0.25

11/14/2018

SW846 6010C

Antimony

0.90

SSJRNG001_NOV18B

0

0.25

11/14/2018

SW846 6010C

Copper

SSJRNG001 NOV18B

0

0.25

11/14/2018

SW846 6010C

SSJRNG001_NOV18C

0

0.25

11/14/2018

SSJRNG001 NOV18C

0

0.25

SSJRNG001_NOV18C

0

SSJRNG002 NOV18

J

J

J

J

Remarks

100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl,
FR
100-pt
MIS spl,
FR
100-pt
MIS spl,
FR
100-pt
MIS spl,
FR
100-pt
MIS spl,
FR
100-pt
MIS spl,
FR
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
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Field Sample ID

Top
Depth
(feet
bgs)

Bottom
Depth
(feet
bgs)

Date
Sampled

Test Method

Analyte

Result
Value
(mg/kg)

SSJRNG004 NOV18

0

0.25

11/14/2018

SW846 6010C

Copper

SSJRNG004 NOV18

0

0.25

11/14/2018

SW846 6010C

SSJRNG005_NOV18

0

0.25

11/14/2018

SSJRNG005_NOV18

0

0.25

SSJRNG005 NOV18

0

SSJRNG006 NOV18

MDL

RL

OMMP
Action
Levels
(mg/kg)

24

1.3

4.3

10,000

N

Lead

65

0.43

1.7

3,000

N

SW846 6010C

Antimony

ND

0.43

1.7

300

N

11/14/2018

SW846 6010C

Copper

8.3

1.30

4.3

10,000

N

0.25

11/14/2018

SW846 6010C

Lead

41

0.43

1.7

3,000

N

0

0.25

11/14/2018

SW846 6010C

Antimony

0.80

0.44

1.7

300

N

SSJRNG006 NOV18

0

0.25

11/14/2018

SW846 6010C

Copper

7.3

1.3

4.4

10,000

N

SSJRNG006_NOV18

0

0.25

11/14/2018

SW846 6010C

Lead

35

0.44

1.7

3,000

N

SSSRNG001_OCT18

0

0.25

10/26/2018

SW846 6010C

Antimony

ND

UJ

1.2

4.8

300

N

SSSRNG001_OCT18

0

0.25

10/26/2018

SW846 6010C

Copper

11

J

3.6

12

10,000

N

SSSRNG001_OCT18

0

0.25

10/26/2018

SW846 6010C

Lead

27

1.2

4.8

3,000

N

ND/U = non-detectable value
OMMP = Operations, Maintenance and Monitoring Plan
RL = reporting limit
SLX = location

Qualifier

UJ

J

Sample
Type

Remarks

100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl
100-pt
MIS spl

Bold Results Value = ABOVE OMMP ACTION LEVEL
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Firing Range Sampling Reports
Lysimeter Sampling Results
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Camp Edwards Small Arms Range Annual Porewater Monitoring Results 2018
Field Sample ID

Date
Sampled

Test Method

Analyte

LYIRNG001 OCT18
LYIRNG001 OCT18
LYIRNG001_OCT18
LYIRNG002_OCT18
LYIRNG002 OCT18

10/24/2018
10/24/2018
10/24/2018
10/25/2018
10/25/2018

SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A

Antimony
Copper
Lead
Antimony
Copper

620

LYIRNG002 OCT18

10/25/2018

SW846 6020A

Lead

LYJRNG001_OCT18
LYJRNG001 OCT18
LYJRNG001 OCT18
LYJRNG002_OCT18
LYJRNG002_OCT18
LYJRNG002 OCT18
LYJRNG003 OCT18
LYJRNG003_OCT18D
LYJRNG003_OCT18
LYJRNG003 OCT18D
LYJRNG003 OCT18

10/25/2018
10/25/2018
10/25/2018
10/25/2018
10/25/2018
10/25/2018
10/25/2018
10/25/2018
10/25/2018
10/25/2018
10/25/2018

SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A

LYJRNG003 OCT18D

10/25/2018

LYKRBGD01 OCT18
LYKRBGD01 OCT18
LYKRBGD01_OCT18
LYKRNG001_OCT18
LYKRNG001 OCT18
LYKRNG001 OCT18
LYKRNG002_OCT18
LYKRNG002_OCT18
LYKRNG002 OCT18
LYKRNG003 OCT18
LYKRNG003_OCT18
LYKRNG003_OCT18
LYKRNG004 OCT18
LYKRNG004 OCT18
LYKRNG004 OCT18

Result Value
(µg/L)

Qualifier

MDL

RL

OMMP Action
Levels (µg/L)

J
J

2.0
1.9
1.0
2.0
1.9

5.0
3.0
3.0
5.0
3.0

6
1,300
15
6
1,300

N
N
N
N
N

2.0

J

1.0

3.0

15

N

Antimony
Copper
Lead
Antimony
Copper
Lead
Antimony
Antimony
Copper
Copper
Lead

ND
3.9
ND
2.0
4.6
ND
59
57
5.2
5.2
ND

U

U

2.0
1.9
1.0
2.0
1.9
1.0
2.0
2.0
1.9
1.9
1.0

5.0
3.0
3.0
5.0
3.0
3.0
5.0
5.0
3.0
3.0
3.0

6
1,300
15
6
1,300
15
6
6
1,300
1,300
15

N
N
N
N
N
N
N
N, FR
N
N, FR
N

SW846 6020A

Lead

ND

U

1.0

3.0

15

N, FR

---10/25/2018
10/25/2018
10/25/2018
10/26/2018
10/26/2018
10/26/2018
10/26/2018
10/26/2018
10/26/2018
10/26/2018
10/26/2018

---SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A

Antimony
Copper
Lead
Antimony
Copper
Lead
Antimony
Copper
Lead
Antimony
Copper
Lead
Antimony
Copper

---ND
ND
ND
ND
ND
ND
16
25
1.3
26
7.2

---U
U
U
U
U
U

---2.0
1.9
1.0
2.0
1.9
1.0
2.0
1.9
1.0
2.0
1.9

---5.0
3.0
3.0
5.0
3.0
3.0
5.0
3.0
3.0
5.0
3.0

6
1,300
15
6
1,300
15
6
1,300
15
6
1,300
15
6
1,300

10/26/2018

SW846 6020A

Lead

2.4

J

1.0

3.0

15

4.6
11
2.8
14

U
J
U

J

Sample Type

Dry or malfunctioning
Dry or malfunctioning
Dry or malfunctioning
N
N
N
N
N
N
N
N
N
N
N
N
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LYLRNG001 OCT18
LYLRNG001 OCT18
LYLRNG001 OCT18
LYLRNG002_OCT18
LYLRNG002 OCT18

10/26/2018
10/26/2018
10/26/2018
10/26/2018
10/26/2018

SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A

Antimony
Copper
Lead
Antimony
Copper

ND
14
1.0
ND
ND

U
J
U
U

2.0
1.9
1.0
2.0
1.9

5.0
3.0
3.0
5.0
3.0

6
1,300
15
6
1,300

N
N
N
N
N

LYLRNG002 OCT18

10/26/2018

SW846 6020A

Lead

ND

U

1.0

3.0

15

N

LYSRBGD01_OCT18
LYSRBGD01 OCT18
LYSRBGD01 OCT18
LYSRNG001 OCT18
LYSRNG001_OCT18
LYSRNG001 OCT18
LYSRNG002 OCT18
LYSRNG002_OCT18

10/24/2018
10/24/2018
10/24/2018
10/24/2018
10/24/2018
10/24/2018
10/24/2018
10/24/2018

SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A

Antimony
Copper
Lead
Antimony
Copper
Lead
Antimony
Copper

ND
2.6
ND
ND
6.6
ND
ND
2.7

U
J
U
U
U
U
J

2.0
1.9
1.0
2.0
1.9
1.0
2.0
1.9

5.0
3.0
3.0
5.0
3.0
3.0
5.0
3.0

6
1,300
15
6
1,300
15
6
1,300

N
N
N
N
N
N
N
N

LYSRNG002_OCT18

10/24/2018

SW846 6020A

Lead

ND

U

1.0

3.0

15

N

LYTRBG001 OCT18
LYTRBG001 OCT18
LYTRBG001_OCT18
LYTRNG011 OCT18
LYTRNG011 OCT18
LYTRNG011_OCT18
LYTRNG012_OCT18
LYTRNG012 OCT18
LYTRNG012 OCT18
LYTRNG013_OCT18
LYTRNG013_OCT18

10/25/2018
10/25/2018
10/25/2015
------10/25/2018
10/25/2018

SW846 6020A
SW846 6020A
SW846 6020A
------SW846 6020A
SW846 6020A

Antimony
Copper
Lead
Antimony
Copper
Lead
Antimony
Copper
Lead
Antimony
Copper

ND
ND
ND
------75

U
U
U
-------

2.0
1.9
1.0
------2.0
1.9

5.0
3.0
3.0
------5.0
3.0

6
1,300
15
6
1,300
15
6
1,300
15
6
1,300

LYTRNG013_OCT18

10/25/2018

SW846 6020A

Lead

ND

U

1.0

3.0

15

10

N
N
N
Confirmed destroyed
Confirmed destroyed
Confirmed destroyed
Confirmed destroyed
Confirmed destroyed
Confirmed destroyed
N
N
N

Bold Results Value = ABOVE OMMP ACTION LEVEL
MDL = method detection limit
N = native sample
ND/U = non-detectable value
OMMP = Operations, Maintenance and Monitoring Plan
RL = reporting limit

SLX =
location
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Juliet and Kilo Ranges, STAPP bullet catcher system, Camp Edwards, Massachusetts
LY=Lysimeter, MW=Monitoring Well, SS=Soil Sample

Tango Range with STAPP bullet catcher system, Camp Edwards, Massachusetts
LY=Lysimeter, MW=Monitoring Well, SS=Soil Sample
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India Range, Copper Ammunition Only, Camp Edwards, Massachusetts.
LY=Lysimeter, MW=Monitoring Well, SS=Soil Sample
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Firing Range Sampling Reports
Groundwater Sampling Results
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Camp Edwards Small Arms Range Annual Groundwater Monitoring Results October 2018
Top
Depth
(feet
bgs)

Bottom
Depth
(feet
bgs)

Date
Sampled

Test Method

MW-639S OCT18
MW639S OCT18D
MW-639S_OCT18
MW639S_OCT18D
MW-639S OCT18
MW639S OCT18D

84.32

92.51

10/25/2018

84.32
84.32

92.51
92.51

84.32
84.32

RL

OMMP
Action
Levels
(µg/L)

Sample
Type

1.0

3.0

7.5

N

Low Flow

U
U

1.0
1.9

3.0
3.0

7.5
650

N
N

Low Flow, FR
Low Flow

ND
ND

U
U

1.9
2.0

3.0
5.0

650
3

N
N

Low Flow, FR
Low Flow

Antimony

ND

U

2.0

5.0

3

N

Low Flow, FR

SW846 6020A

Lead

ND

U

1.0

3.0

7.5

N

Low Flow

10/26/2018
10/26/2018

SW846 6020A
SW846 6020A

Lead
Copper

ND
ND

U
U

1.0
1.9

3.0
3.0

7.5
650

N
N

Low Flow, FR
Low Flow

92.45
92.45

10/26/2018
10/26/2018

SW846 6020A
SW846 6020A

Copper
Antimony

ND
ND

U
U

1.9
2.0

3.0
5.0

650
3

N
N

Low Flow, FR
Low Flow

88.30
90.19
90.19

92.45
94.76
94.76

10/26/2018
10/25/2018
10/25/2018

SW846 6020A
SW846 6020A
SW846 6020A

Antimony
Lead
Copper

ND
ND
ND

U
U
U

2.0
1.9
2.0

5.0
3.0
5.0

3
7.5
650

N
N
N

Low Flow, FR
Low Flow
Low Flow

MW-472S_OCT18

90.19

94.76

10/25/2018

SW846 6020A

Antimony

ND

U

2.0

5.0

3

N

Low Flow

MW-474S OCT18
MW-474S_OCT18

90.18
90.18

96.00
96.00

10/25/2018
10/25/2018

SW846 6020A
SW846 6020A

Lead
Copper

ND
ND

U
U

1.9
2.0

3.0
5.0

7.5
650

N
N

Low Flow
Low Flow

MW-474S OCT18

90.18

96.00

10/25/2018

SW846 6020A

Antimony

ND

U

2.0

5.0

3

N

Low Flow

MW-465S OCT18
MW-465S OCT18
MW-465S_OCT18
MW-466S OCT18
MW-466S OCT18

140.77
140.77
140.77
122.60
122.60

146.94
146.94
146.94
137.87
137.87

10/26/2018
10/26/2018
10/26/2018
10/26/2018
10/26/2018

SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A
SW846 6020A

Lead
Copper
Antimony
Lead
Copper

ND
10
4.4

J

ND
ND

J
U
U

1.9
2.0
2.0
1.9
2.0

3.0
5.0
5.0
3.0
5.0

7.5
650
3
7.5
650

N
N
N
N
N

Low Flow
Low Flow
Low Flow
Low Flow
Low Flow

MW-466S OCT18

122.60

137.87

10/26/2018

SW846 6020A

Antimony

ND

U

2.0

5.0

3

N

Low Flow

MW-467S OCT18
MW-467S OCT18

128.81
128.81

135.00
135.00

10/25/2018
10/25/2018

SW846 6020A
SW846 6020A

Lead
Copper

3.3
53

1.9
2.0

3.0
5.0

7.5
650

N
N

Low Flow
Low Flow

MW-467S OCT18

128.81

135.00

10/25/2018

SW846 6020A

Antimony

ND

2.0

5.0

3

N

Low Flow

Analyte

Result
Value
(µg/L)

Qualifier

MDL

SW846 6020A

Lead

ND

U

10/25/2018
10/25/2018

SW846 6020A
SW846 6020A

Lead
Copper

ND
ND

92.51
92.51

10/25/2018
10/25/2018

SW846 6020A
SW846 6020A

Copper
Antimony

84.32

92.51

10/25/2018

SW846 6020A

MW-471S OCT18
MW471S OCT18D
MW-471S OCT18
MW471S_OCT18D
MW-471S_OCT18
MW471S OCT18D
MW-472S OCT18
MW-472S OCT18

88.30

92.45

10/26/2018

88.30
88.30

92.45
92.45

88.30
88.30

Field Sample ID

U

Remarks
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MDL = method detection limit
N = native sample
ND/U = non-detectable value
OMMP = Operations, Maintenance and Monitoring
Plan
RL = reporting limit
SLX =
location

Bold Results Value = ABOVE OMMP ACTION LEVEL
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Firing Range Sampling Reports
XRF Results
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Camp Edwards Small Arms Range XRF Copper Reading Results 2018
Sierra Range
10/24/2018
Sample ID

Reading #1

Reading #2

Reading #3

SSSRNGXRF001
SSSRNGXRF002
SSSRNGXRF003

152 ± 13
125 ± 12
28 ± 9

171 ± 13
135 ± 12
38 ± 10

178 ± 13
133 ± 12
28 ± 13

Background *

48 ± 12

38 ± 12

28 ± 11

Notes:
All readings in parts per million (ppm)
* - Background Copper reading taken from concrete floor of
S Range bleachers to eliminated background interference.
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Soldier Validation Lane Annual Report
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APPENDIX D
ENVIRONMENTAL LAWS AND REGULATIONS
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APPENDIX E
WATER SUPPLY INFORMATION
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2018 Long Term Monitoring Sentry Well Sampling Results
Upper Cape Regional Water Supply Cooperative
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Impact Area Groundwater Study Program
Upper Cape Water Supply Cooperative Sentry Well Sampling
August 2018
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Impact Area Groundwater Study Program
Upper Cape Regional Water Supply Cooperative Water Supply Well Sampling
August 2018
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102nd Intelligence Wing
Water Quality Report
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Bourne Water District

Water Quality Report 2017
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APPENDIX F
RARE SPECIES REPORTED TO NATURAL HERITAGE
AND ENDANGERED SPECIES PROGRAM
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APPENDIX G
ENVIRONMENTAL PERFORMANCE STANDARDS
VIOLATIONS HISTORY
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