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PREFACE

The Annual State of the Reservation Report (the Annual 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 describes the nature and extent of military training and other activities taking place in the
Camp Edwards Training Area/Upper Cape Water Supply Reserve. In addition, it describes 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 (Training Area/Reserve).
The Annual Report illustrates that military training can occur in the Camp Edwards Training Area/Upper Cape
Water Supply Reserve in a manner that is compatible with the natural resources purposes of water supply and
wildlife habitat protection.

The Annual State of the Reservation Report covers the Massachusetts National Guard’s Training Year 2021,
which ran from October 1, 2020 to September 30, 2021; 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 compliance with applicable local,
state, and federal regulations. 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.

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 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 Training Area/Reserve during Training Year 2021. Data is provided on the levels of training
in the various training areas in the Training Area/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 Training Area/Reserve and program compliance with the
Environmental Performance Standards for the Training Area/Reserve for the training year.

Section 4, Remediation Program Activities, provides a summary of remediation activities undertaken in the
Training Area/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 2021 that may not be directly related to a
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Massachusetts Army National Guard environmental management program, actions in the Training Area/Reserve,
or specific Environmental Performance Standards for the Training Area/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 Training Area/Reserve to interested stakeholders and the community at large. In good faith, the
Annual Report is provided to the Environmental Management Commission’s Environmental Officer, and the
Commission’s Science Advisory Council and Community Advisory Council for their input.

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’ 14,886-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 14,886 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 14,886
acres of Camp Edwards. It comprises—and for the purposes of this report, may be synonymous with—Camp
Edwards’ 14,886-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 Training Area/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 Upper Cape Water Supply Reserve within the Camp Edwards Training Area. 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 and is based on the federal fiscal year. 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 2021 (October 1, 2020 — September 30, 2021).
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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., pistols, rifles and
semi-automatic and automatic rifles. 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 four operationally 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. The small arms ranges are situated around the perimeter of the Impact Area, with range firing
toward 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.

Cantonment Area

The southern 7,200-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.

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 2021. 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, 339-202-9341, emily.d.kelly2.nfg@army.mil.
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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
14,886-acre Camp Edwards Training Area/Upper Cape Water Supply Reserve (Training Area/Reserve). The
Upper Cape Water Supply Reserve is located on, and is contiguous with, the 14,886 acres of the Camp Edwards
Training Area. Excluded from the Upper Cape Water Supply Reserve are areas outside of the operational control
of the Massachusetts National Guard (See Section 1.1 and Figure 1-1).

1.1 JOINT BASE CAPE COD STRUCTURE

Joint Base Cape Cod is a multi-service military installation and is home to the Massachusetts Army National
Guard’s (MAARNG) Camp Edwards, 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), 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 Camp Edwards Training Area comprises 14,886 acres of the northern portion of JBCC. The remaining Camp
Edwards military-controlled area of JBCC lies in the southern portion, or Cantonment Area. The Commonwealth
of Massachusetts owns the land comprising Camp Edwards and leases the property to the Department of the
Army, who in turn licenses the land to MAARNG for training.

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 Training
Area/Reserve. The USCG’s Communications Station is located on a 542-acre parcel along the northeastern side
of the Training Area/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 Training Area/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, the Coast Guard Communications Station, and the Barnstable County
Correctional Facility should be addressed to the persons listed in Appendix B of this report.
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Figure 1-1 Map of Joint Base Cape Cod
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The Commonwealth of Massachusetts has issued three utility easements on its state-owned property in the
Training Area/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 Training
Area/Reserve, coordinates the actions of environmental agencies of the Commonwealth in the enforcement of
environmental laws and regulations in the Training Area/Reserve, as appropriate, and facilitates an open and
public review of all activities in the Training Area/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, appointed by the
Governor of Massachusetts. 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
Training Area/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 Training Area/Reserve.

Chapter 47 of the Acts of 2002 also established an Environmental Officer for the Training Area/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 Training Area/Reserve and the impact of those activities and uses on the
water supply and wildlife habitat. 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 Training
Area/Reserve. He has full access to all points in the Training Area/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 Training
Area/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 Training Area/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 SAC and CAC met jointly in October 2020 and the SAC met in June 2021. The EMC did not meet during TY
2021. The advisory councils 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
https://www.massnationalguard.org/ERC/advisory groups minutes.htm
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Figure 1-2 Utility Easements and Leases
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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 operationally active small arms
ranges in the Training Area/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 2021.

The Massachusetts National Guard (MANG) reports on some Cantonment Area training activities to provide
context for why soldiers then move into the Training Area/Reserve to conduct the most realistic training possible
to provide for trained and ready soldiers. In the words of the MAARNG trainers, soldiers are provided training in
a “crawl, walk, run” scenario. The crawl phase is in the classroom where they learn theory and the basics of the
training they are about to undertake; the walk phase is where soldiers can literally walk through the training event
in a classroom setting, use simulators, or go into the field and walk through a scenario. Finally, the run phase is
where the crawl and the walk phase are put into the most realistic field setting possible in the Training
Area/Reserve.

2.1 CAMP EDWARDS TRAINING AREA/UPPER CAPE WATER SUPPLY
RESERVE

2.1.1 Military and Civilian Use

The MAARNG has approximately 6,068 soldiers who train on average one weekend per month and one two-week
cycle during a training year. The Training Area/Reserve is also utilized by other Department of Defense (DoD)
and law enforcement agencies (i.e.: Marines, US Coast Guard, Barnstable County Sheriff's Department, and local
police departments). 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
2020) to the year of execution (TY 2021) units confirm geographical areas and training sites within the Training
Area/Reserve.

Military training activities in the Training Area/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 small arms ranges in the Training Area/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 2021, while Table 2-2 shows their
utilization for each of the past ten training years. For specific training area use for TY 2021 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, safety and environmental regulations.
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Military training activities in the Training Area/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 color-coded personnel use by
training area for TY 2021. Figure 2-3 shows a color-coded personnel use by training area for each of the past ten
training years. Figure 2-4 provides a color-coded ten year personnel use by training for the past ten training years.
Figure 2-5 shows color-coded daily usage by training area for TY 2021. Figure 2-6 shows a color-coded daily
usage by training area for each of the past ten training years with Figure 2-7 providing a color-coded ten year
daily usage by training area for the past ten training years. For example, as seen in Figure 2-7, training areas B-8
was not used and B-9 was lightly used, and area B-11 shows a high use; this is a result of the closing and opening
of the B-8 and B-9 training areas due to the proximity to the Monument Beach Sportsman’s Club’s (Club) firing
range. These training areas are within the Surface Danger Zone (SDZ) for the Club’s rifle range and therefore are
closed when the Club’s range is operational. An SDZ is a notional, undisturbed safety area extending out from a
small arms range where there is a one-in-a-million chance that a bullet may land. The MAARNG and the Club
coordinate schedules to ensure safety of Soldiers and Club members.

Graph 2-1 shows personnel use by training area for TY 2021 and the average personnel use by training area for
TY 2012 to TY 2021; Graph 2-2 shows days used by training area for TY 2021 and the average days used by
training area for TY 2012 to TY 2021. Use of specific training areas is dependent upon its capacity to hold
Soldiers, its terrain to support a given training exercise, and restoration of training venues through the cleanup and
the ITAM programs. Over the last several years training has focused on collective exercises where training areas
that can support these training events are used.

As units become aware that the ranges and other training venues at Camp Edwards meet qualification standards,
the use of the areas where these venues are located will increase. Fluctuations in training usage is also largely
influenced by deployment cycles and changes to training doctrine and directives. In addition, over the past two
decades, legacy contamination cleanup activities (managed by Air Force Civil Engineer Center/Impact Area
Groundwater Study Program [See Section 4.0]) in the Training Area/Reserve have resulted in small arms ranges
and other training venues being unavailable for use. However, as clean-up activities have been completed these
training venues are again available for compatible military use. So, with new ranges, training venues, and
eventual completion of the cleanup program, Training Area use and numbers will fluctuate accordingly.

In the Table 2-1 and Table 2-2, civilian use includes use of the ranges and training areas in the Training
Area/Reserve and the Training Support Areas (TSA) in the Cantonment Area; civilian use ranges from unmanned
aircraft systems ground operations and flight testing, to practicing land navigation, to training in the Calero
Mobile Military Operations on Urban Terrain Site, to use of classrooms and other facilities. In addition, there
were also public deer and turkey hunting seasons during TY 2021. Information on these activities is provided in
Sections 3.5.4 and 3.5.5 of this report. Fluctuations in training days and event numbers from year to year is a
result of differing unit training requirements, combined training needs, and deployment cycles.

TABLE 2-1 OVERVIEW OF TRAINING USE - TY 2021

PERSONNEL
Area Training Days/Events  Military Personnel Civilian Personnel
Ranges 186 7716 214
Training Areas 1,277 66,374 502
Training Support Areas 2,484 94,055 5,305
TOTAL 3,947 168,145 6,021
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Figure 2-1 Camp Edwards Training Area and Ranges
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Figure 2-2 Personnel Usage by Training Area in the Training Area/Reserve, TY 2021
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Figure 2-3 Personnel Usage by Training Area in the Training Area/Reserve, TY 2012 — TY 2021
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Figure 2-4 Ten Year Personnel Use by Training Area in the Training Area/Reserve, TY 2012 - TY 2021
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Figure 2-5 Daily Usage per Training Area in the Training Area/Reserve, TY 2021
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Figure 2-6 Daily Usage per Training Area in the Training Area/Reserve, TY 2012 — TY 2021
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Figure 2-7 Ten Year Daily Usage by Training Area in the Training Area/Reserve, TY 2012 — TY 2021

2014

2021

i
-
oo
&
3w
v‘:‘ 4 ﬁ
U o b4
- A ] e D a
u} S o = o o=
i oy o . s = &
_.-'. ) ] O _LI L
s -'"'F"-.}_.-" = i w oo @ &
i w ]
.k "Eizi
P lsomt el ) £ % o
: g bR v e I
- Pl s . &
S e 2 5
) Fovges
1 3 L bR E 2
e e
— /.__
k § i o
o fiEry o
o i ]
= ']
s
4 o ;
F ey x
L £
:'fr \N-. & L
% S P-E
P I
il i
A o
L
P2 £
TEE
B3
o m ) R i
o i 50 % g
aa arwr
o ; Hl o ,E ] - s
2] ol
o~ 2
D 1 |1 i
: ] ]
o s —
2 T oo © L
: A g W <
- p— g
£ g If
1]
o Z om o
g | 187,
o ) i 5]
o o & % S ow oo B
o - o ;1r:_rLl L B
o i M

Note:

Prior to 2018, the E training areas were not available for use and are not delineated in the 2012 to 2017 graphics.

Page 13



Final Annual State of the Reservation Report for Training Year 2021

Graph 2-1 Personnel Use by Training Area

G- 13 . 83 2 s . 3,64 |
BA-3 “ 3,539
C-14 & 3,100
C-15 ﬂ 3,095
BA-7 “ 2,669

A-4 & 2,661

A-3 $ 2,398

C-16 ﬂ 2,376

A-2 1210 e 2,087

Al N OB — | 979

BA-6 I 802 — 1,899

A-6 I 002 e 1 856

A-5 I DA . 1,782

E-1 240 s s— 1,490

B7 02 e 1,216

B-12 00 e 1,125

BA-4 I 5| 095

BA-5 h 963

BA-1 I Z48 o3

B-11 I 1,259

B-10 MEENLO05 . 850

E-2 e — 1,379

Trainng Area

BO Pesg=== 300
B8 -046
A0 "7
0 500 1000 1500 2000 2500 3000 3500 4000

Personnel

m2012-2021 (10 year mean) ®mTY 2021

Page 14



Final Annual State of the Reservation Report for Training Year 2021

Graph 2-2 Days Used by Training Area
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TABLE 2-2 TRAINING USE HISTORY

Training Year Training Days/Events Military Personnel  Civilian Personnel
TY 2021 3,947 168,145 6,021
TY 2020 3,041 138,474 6,828
TY 2019 2,481 94,874 12,424
TY 2018 2,118 103,864 1,673
TY 2017 2,268 144,671 3,450
TY 2016 2,065 92,083 2,271
TY 2015 2,105 122,645 2,691
TY 2014 1,845 121,740 2,050
TY 2013 1,052 46,361 1,650
TY 2012 1,117 78,745 866
TOTAL 22,039 1,111,602 39,924

In the table above, civilian usage numbers in TY 2019-2021 are higher than in past training years; this is due in
part to the Cape Cod Police Academy’s use of Camp Edwards facilities over the past three years as well as a
Federal Emergency Management Agency training that took place in TY 2019.

2.2 RANGE UPDATE

The current operationally active small arms ranges on Camp Edwards are Sierra, India, Lima, and Echo ranges.
Juliet and Kilo ranges are currently operationally inactive as their STAPP™ systems have been dismantled (see
Section 2.4.2). The ISBC, KD and Tango ranges are undergoing rehabilitation. The locations of these ranges are
shown in Figure 2-1.

2.3 SCIENCE ADVISORY AD HOC COMMITTEE

On November 2, 2017, the EMC formed an Ad Hoc Committee to the SAC to review the current small arms
range environmental monitoring process and aide in developing the most appropriate monitoring processes for
those ranges. Committee members are SAC members Phil Gschwend and Jack Duggan, both geochemists, SAC
member Denis LeBlanc, US Geological Survey, and Jay Clausen from the US Army Corps of Engineers Cold
Regions Research and Engineering Laboratory (CRREL), who is a metals mobility expert. The committee had a
sunset clause of two years, however based on the effectiveness of the body and emerging issues, such as
pyrotechnics, the EMC voted to allow the Ad Hoc committee to continue.

The committee did not meet during TY 2021. When the committee last met in August 2020, members discussed
the continuing work to research the movement of antimony in soil, which is being conducted by CRREL. The
research was completed by CRREL with the results published February 2021 (Appendix C). The work
determined that the previous use of phosphates for lead immobilization and pH amendments were the cause of
increased antimony in porewater and that there is not a threat to the groundwater. Amendment use no longer
occurs at the direction of the EMC.

2.4 TANGO, JULIET AND KILO RANGES

Between 2007 and 2009, STAPP™ gsystems were installed on these Tango, Juliet and Kilo ranges to capture and
contain lead ammunition. The system is a multi-layer rubber sandwich framed by synthetic lumber, which
consists of a bottom rubber membrane, a matrix of rubber granules, and a cover that permits bullets to pass
through and be captured in the rubber granule matrix but minimizes precipitation getting into the system.
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The Tango Range STAPP™ gsystem was dismantled in November 2017 and has been reconfigured for use as a
copper ammunition only zeroing range in support of weapons qualification at Sierra Range. The Juliet Range and
Kilo Range STAPP™ systems were dismantled in Fall 2020 (see Section 2.4.2). The Department of Defense has
been moving away from lead ammunition for approximately 10 years. As such, lead rifle ammunition is no
longer authorized for most MAARNG units and it is not authorized for use at Camp Edwards, which is why Juliet
Kilo, and Tango ranges with their associated STAPP™ systems are no longer required.

2.4.1 Range Maintenance and Sampling

In September 2021, surface soil, porewater, and groundwater samples were collected from the ranges per the
Operations, Maintenance and Monitoring Plan (OMMP) and guidance from the SAC Ad Hoc Committee. The
samples were analyzed for antimony, copper, lead, chloride, sulfate, calcium, magnesium, phosphate, potassium,
sodium, pH, alkalinity, specific conductance, dissolved organic carbon and oxygen where appropriate for the
media being sampled. 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 and as compared to
background levels. Porewater results indicate an exceedance of the Action Level (6 parts per billion [ppb]) for
antimony in several lysimeters on these ranges. Figures showing lysimeter locations and data are available in
Appendix C. Antimony is in lead alloy bullets and in bullet primers.

There are two causes of increased antimony in porewater:

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

e phosphates added to range soils (1998-1999) and lime to adjust pH and to immobilize lead in legacy soils

Another finding of the Ad Hoc Committee through lab studies at CRREL in New Hampshire is that antimony is
not threatening the groundwater. It has been determined that antimony mobility is influenced by pH and soil
amendments. Soil amendments were halted several years ago at the direction of the SAC Ad Hoc committee until
such time it could be determined what the effects of these amendments had on antimony mobility. It has also
been determined through soil sampling that antimony mobility is limited to surface soils where amendments were
applied.

Juliet and Kilo Ranges are now in operationally inactive status. Sampling of porewater on the ranges continued in
2021. Water removal from the STAPP™ systems is no longer required as the systems have been removed from
the ranges. Water was last pumped from the ranges during the STAPP™ system removal process in October
2020. Throughout the month of October, 790 gallons were removed from the STAPP™ system on Kilo Range
and 550 gallons were removed from the STAPP™ system on Juliet Range.

The Juliet Range and Kilo Range sampling results for TY 2021 are available in Appendix C. The Juliet Range
and Kilo Range sampling results for TY 2021 are in Appendix C. Tango Range was redeveloped as an EPR
(copper) zeroing range in 2021. All Tango Range sampling data for 2021 is for the reconfigured range and is the
initial baseline sampling (see Appendix C). There were no action level exceedances for soil. For porewater there
was one true action level exceedance on Juliet Range with several other numerical exceedances that the analyzing
lab data flagged as non-detect for antimony. A non-detect is an analytical sample where the concentration is
deemed to be lower than could be detected using the method employed by the laboratory. For groundwater there
were numerical exceedances of the action levels for lead and antimony; however, the exceedances were data
flagged as non-detect for both lead and antimony.
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2.4.2 Tango, Juliet and Kilo Ranges STAPP™ Dismantling

Camp Edwards decommissioned and removed the STAPP™ gsystem from Tango Range in November 2017.
During TY 2021, the range was modernized to support a 32-lane zeroing range for copper ammunition. Soldiers
will be able to zero their weapons at Tango Range and then move to the adjacent Sierra Range to conduct
weapons qualification. The target and firing lines were moved 25 meters north, which moves them out of the
SDZ of the adjoining Sierra Range, allowing both ranges to be used simultaneously. Construction began on Tango
Range in Fall 2020 was complete in May 2021. In TY 2022, the MAARNG will request that the EMC authorize
its Environmental Officer to approve the redesign and Operations, Maintenance and Monitoring Plan for the
range. If approved, the range will then become operational.

Photograph 2-1 A vew of the modernized quo Range showing the target frames and backstop berm.

Work to dismantle the STAPP™ systems on Juliet and Kilo ranges began on October 13, 2020 and was
completed by November 3, 2020. Approximately 4,192 1bs. of lead were removed from the Juliet and Kilo
STAPP™ systems during the cleanout.

2.5 SIERRA AND INDIA RANGES

Sierra Range is an automated 300-meter pop-up modified record of fire range using copper ammunition only and
is used to qualify soldiers in marksmanship proficiency. The firing line is 200 meters long with 10 firing
positions. There are nine stationary, pop-up targets in each firing lane. The targets are located at 50, 100, 150,
200, 250, and 300 meters, with two targets at the 50-meter distance and one each at the other distances. The
following weapons are authorized for use on Sierra and India Ranges: the M16 and M4 rifles, the M249 machine
gun with 5.56mm ammunition, and the M240 machine guns (India Range only) using 7.62mm ammunition.

India Range is a 25-meter small arms range using copper ammunition to train soldiers on the skills necessary to
align the sights on their weapons and practice basic marksmanship techniques against stationary targets. It has 20
firing positions with one target in each firing lane. The range is also used for short-range marksmanship training
and qualification.
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2.5.1 Range Maintenance and Sampling

Maintenance activities during TY 2021 at Sierra Range included filling bullet pockets with screened loam. At
India Range, maintenance activities included repairing and filling bullet pockets.

A list of Range Control’s inspection and maintenance activities at Sierra and India ranges in TY 2021 is included
in Appendix C.

In October 2021, groundwater, porewater, and surface soil samples were collected from Sierra Range and India
Range as prescribed in the OMMP. The samples were analyzed for antimony, copper, lead, chloride, sulfate,
calcium, magnesium, phosphate, potassium, sodium, pH, alkalinity, specific conductance, dissolved organic
carbon and oxygen where appropriate for the media being sampled. Results of the soil and groundwater analyses
continue to show no exceedance of the Action Levels specified in the OMMP. The Sierra Range and India Range
sampling results for TY 2021 are in Appendix C. There were no action level exceedances for soil. For porewater
there was several numerical action level exceedances that the analyzing lab data flagged as non-detect for
antimony. A non-detect is an analytical sample where the concentration is deemed to be lower than could be
detected using the method employed by the laboratory. For groundwater there were numerical exceedances of the
action levels for lead and antimony however the exceedances were data flagged as non-detect for both lead and
antimony.

2.6 LIMA RANGE

In 2012, the Environmental Protection Agency (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. According to the Safety Data Sheet, the Day-Glo-Orange marking powder is
considered to be non-toxic. 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 30-
meters wide by 400-meters long. The stations consist of firing positions and targets of various types and
distances, ranging from 100 to 350 meters. Station 1 consists of a prone fighting position with sandbags for
support and two zeroing targets at 200 meters. Station 2 consists of an upright log or wall, a kneeling firing
position about four feet high, and two point-type targets. The targets include a simulated window or door of a
building at 100 meters and a small bunker or fighting position at 125 meters. Station 3 consists of a fighting
position and two targets. The targets are a two person bunker at 175 meters and an automatic weapon position at
200 meters. The bunker represents a point target, while the automatic weapons position represents an area target.
Station 4 consists of a prone fighting position with a log or sandbag support and two area type targets at 250
meters and 350 meters.

2.6.1 Range Maintenance and Sampling

In October 2021 porewater and surface soil samples were collected from Lima Range and analyzed for antimony,
copper, lead, chloride, sulfate, calcium, magnesium, phosphate, potassium, sodium, pH, alkalinity, specific
conductance, dissolved organic carbon and oxygen, where appropriate for the media being sampled. There were
no action level exceedances for soil. For porewater, there was several numerical action level exceedances that the
analyzing lab data flagged as non-detect for antimony. A non-detect is an analytical sample where the
concentration is deemed to be lower than could be detected using the method employed by the laboratory.

The Lima Range sampling results for TY 2021 are available in Appendix C.
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Maintenance activities included installing supports to the posts holding the netting on the back of the range. A list
of Range Control’s inspection and maintenance activities Lima Range in TY 2021 is included in Appendix C.

2.7 ECHO RANGE

Echo Range, a dual-purpose range, is a Combat Pistol/Military Police Qualification Course, consisting of 15
firing lanes with seven pop-up targets per lane offset along the firing lanes at varying distances with one fixed
Military Police target at the end of the lane. Shooters shift their pistol firing position to engage the targets at the
varying distances. 9mm pistol ammunition is fired at pop-up targets, passes through, and strikes the backstop
berm. The two courses of fire, on the same range, are referred to as an automated combat pistol/military police
firearms qualification course.

The backstop berm is utilized as the primary projectile capture area. Single Individual Target frontal berms are
the capture location for extreme low shot projectiles. The backstop berm was constructed on core material
(native), landscape fabric as a demarcation line, a projectile capture medium that is 1/8th minus (road sand) and
capped with topsoil that slows projectiles and allows for vegetation and slope stabilization.

Echo Range became operational in September 2019.

2.7.1 Range Maintenance and Sampling

In October 2021, groundwater and surface soil samples were collected from Echo Range and analyzed for
antimony, copper, lead, chloride, sulfate, calcium, magnesium, phosphate, potassium, sodium, pH, alkalinity,
specific conductance, dissolved organic carbon and oxygen, where appropriate for the media being sampled.
There were no action level exceedances for soil. For groundwater, there were numerical exceedances of the
action levels for lead and antimony; however, the exceedances were data flagged as non-detect for both lead and
antimony. A non-detect is an analytical sample where the concentration is deemed to be lower than could be
detected using the method employed by the laboratory. The Echo Range sampling results for TY 2021 are in
Appendix C.

A list of Range Control’s inspection activities at Echo Range in TY 2021 is included in Appendix C.

2.8 RANGE USAGE DATA

A total of 1,477,534 rounds of copper ammunition have been fired at Sierra and India ranges since its use was
approved: 908,243 at Sierra Range and 569,291 at India Range. Graph 2-3 provides a summary of copper
ammunition fired at Sierra and India ranges since use of copper ammunition was approved at them. The graph
shows an upward trend in copper ammunition use. During TY 2020, the MAARNG transitioned to all copper-
based rifle ammunition. Information on the number of copper ammunition fired on Sierra and India ranges each
training year from 2012 through 2021 is provided in Appendix C.
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Graph 2-3 Copper Ammunition Use — Sierra and India Ranges
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A total of 10,905 M781 40mm Training Rounds have been fired at Lima Range since its use was approved.
Graph 2-4 provides information on the number of M781 40mm Training Rounds fired at Lima Range. The graph
reflects the cyclic requirement for qualification for grenadiers. Units that have grenadiers only have one to two
soldiers with that requirement in the unit; not every soldier uses this weapon.

Graph 2-4 M781 40MM Training Round Use — Lima Range
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Since TY 2019, a total of 70,543 rounds of 9mm lead ammunition has been fired at Echo Range. Graph 2-5
shows the number of 9mm rounds of lead ammunition fired on Echo Range. During TY 2021, 19,975 rounds of
5.56mm copper-only ammunition were fired on Echo range during two non-standard training events.

Information on lead ammunition fired from TY 2007 through TY 2021, including amounts and types, is provided
in Appendix C.

Graph 2-5 9mm Lead Ammunition Round Use — Lima Range
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The only civilian use of the small arms ranges during TY 2021 was by the Falmouth Police. They fired 2,975
5.56mm rounds of ammunition and 3,476 .40 cal. rounds of ammunition.

During TY 2021, some type of weapons firing was conducted on at least one of the ranges on 113 calendar days.

In accordance with the OMMP for each range, the MANG is required to capture, contain, and recover
bullets/projectiles to the greatest extent practical. Recovery of projectiles is based on usage, time, and projectile
density. The OMMPs define when this is required for each range.

2.8.1 Training Areas

Camp Edwards has numerous areas that support military training: training areas, battle positions, observation
posts, training roads, etc. The training areas also support a variety of training activities including land navigation,
bivouacs, Soldier Validation Lanes, meteorological data collection, engineer/infantry/artillery skills training,
driver (day and night) training, and Reserve Officer Training Corps (ROTC) training.

Information on utilization of the training areas and major locations within them during TY 2021 is provided in
Table 2-3. The total overall utilization of the training areas for the past 10 training years is included in Table 2-4.
The variations over the years in training days and personnel numbers is a result of differing unit training
requirements, combined training needs, and deployment cycles. During TY 2021, some type of training was
conducted in at least one of the training areas on 218 calendar days. The numbers in Tables 2-3 and 2-4 do not
include employees and vehicles from the remediation programs and private contracting firms. Also, hunters using
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the Training Area/Reserve during the deer and turkey seasons are not tracked as they move through the various
training areas. During TY 2021, hunter days in the Training Area/Reserve accounted for around 1.36 percent of
the usage, and approximately 75% of the Training Area/Reserve was available to hunters during the deer hunting
season. Please see Sections 3.5.4 and 3.5.5 for information about the deer and turkey hunting seasons.

Other military users of the training areas during TY 2021 included the US Army, the US Army Reserve, the US
Coast Guard, the US Coast Guard Reserve, the US Navy, the US Marine Corps Reserve, New York ANG, and
Army National Guard units from Rhode Island, New York, and Connecticut.

Civilian organizations using the training areas during TY 2021 included BAE Systems, the Falmouth Police
Department, the Massachusetts Environmental Police, Massachusetts Institute of Technology-Lincoln Lab,
Systems & Technology Research, the Department of Defense’s Defense Innovation Unit, and environmental
remediation and restoration contractors.

TABLE 2-3 TRAINING AREA USE - TY 2021

Location Training Personnel Vehicles Vehicles
Days Military Civilian  (Wheeled) # (Tracked) #
SVL-OBJ 1 60 2,059 56 0 0
SVL-OBJ 2 33 1,093 37 0 0
SVL-OBJ 3 14 737 0 0 0
SVL-OBJ 4 14 723 0 0 0
OP 1 17 435 0 0 0
OP 10 9 300 0] 0 0
OP 11 8 285 0 0 0
BP 2 61 489 222 0 0
BP 6 14 357 0 0 0
BP 7 19 1,100 0 0 0
BP 8 21 408 24 0 0
BP 12 4 240 0 0 0
BP 14 27 390 0 0 0
BP 20 15 1,290 0 0 0
BP 24 26 1,539 0 0 0
BP 27 16 1,490 0 0 0
NBC 1 2 56 0 0 0
Training Roads 54 4,690 0 0] 0
Al 26 1,979 0 0 0
A2 30 2,087 0 0 0
A3 40 2,398 0 0 0
A4 46 2,661 0 0] 0
A5 37 1,782 0 0 0
A6 25 1,856 0 0 0
B7 35 1,216 0 0 0
B9 2 20 0 0 0
B10 21 850 0 0 0
B 11 25 870 0 0 0
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TABLE 2-3 TRAINING AREA USE - TY 2021, cont’d

Location Training Personnel Vehicles Vehicles
Days Military Civilian  (Wheeled) # (Tracked) #

B12 15 1,125 0 0 0
BA 1 25 934 0 0] 0
BA 3 47 3,539 0 0 0
BA 4 29 975 0 0] 0
BA 5 13 963 0 0] 0
BA 6 20 1,899 0 0] 0
BA7 38 2,669 0 36 0
C13 36 3,641 0 0 0
C14 55 3,100 0 0 0
C15 56 3,095 0 0 0
Clé6 43 2,376 0 0 0
Wheelock Hill 14 1,051 0 0 0
Land Nav 1 28 1,301 0 0] 0
Land Nav 2 9 387 0 0 0
Land Nav 3 17 655 0 0 0
Land Nav 4 Alpha 9 344 27 0 0
Land Nav 4 Bravo 9 489 27 0 0
Land Nav 4 Charlie 11 381 27 0 0
Dig Site 1 13 1,007 0 0 0
Dig Site 2 20 1,810 0 0 0
Dig Site 3 14 850 0 0] 0
Landing Zones 55 383 82 0 0
Total 1,277 66,374 502 36 0

Training Training Personnel Vehicles Vehicles

Year Days/Events Military Civilian (Wheeled) (Tracked)
TY 2021 1,277 66,374 502 36 0
TY 2020 898 59,994 294 110 0
TY 2019 702 49,716 1,920 618 0
TY 2018 893 69,652 238 530 12
TY 2017 688 42,478 1,344 1,244 12
TY 2016 551 24,344 1,858 2,805 0
TY 2015 681 33,219 1,909 2,198 0]
TY 2014 642 39,137 370 4,129 0
TY 2013 247 11,164 181 1,484 7
TY 2012 232 13,532 122 2,037 5
TOTAL 6,811 409,610 8,738 15,191 36
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2.8.2 Vehicle Use, Fueling and Maintenance

Vehicle use in the training areas during TY 2021 was 36 wheeled vehicles. No tracked vehicles were used. These
numbers do not include vehicles from the Impact Area Groundwater Study Program (IAGWSP) program and
contractors. Pumping fuel in the Training Area/Reserve has been prohibited by the EPSs since 2002. Currently,
the fuel point and the secondary containment pads in the Tactical Training Base (TTB) area represent the
designated location for units to refuel and park and store tanker trucks at Camp Edwards. Several exemptions to
the EPS 15.3.3, Fuel Management, have been granted to the MAARNG by the EMC Environmental Officer to
refuel in the Training Area/Reserve for training events and restoration work. Refueling activities in the Training
Area/Reserve during these exemptions were all completed successfully.

The military does not conduct scheduled vehicle maintenance in the training areas. Personnel in the field are
authorized only to check fluid levels, add small amounts, and repair flat tires or track sections that separate during
training. Major repairs and other maintenance activities and training occur at the Unit Training Equipment Site
(UTES) facility located in the Cantonment Area of Camp Edwards. The UTES facility is a vehicle and motor
pool area; the Massachusetts National Guard has also designated the area as a Satellite Accumulation Point to
store hazardous waste.

2.8.3 Training Support Areas (Simulators, Cantonment Area)

There are separate facilities and equipment that can simulate live military training; these are grouped under the
Training Support Area (TSA). The majority of the training activities associated with these facilities are conducted
in the Cantonment Area of Camp Edwards.

Table 2-5 presents the total number of training days/events and personnel that used each TSA during TY 2021.
Overall historical use of the TSA for the past 10 training years is included in Table 2-6. Figure 2-8 shows TSA
locations in the Cantonment Area. Because unit commanders maximize training time by rotating personnel
through several different events or exercises in a given training cycle, this again presents an inflated figure for
training days compared to calendar days. For example, the Cape Cod Police Academy Cadets and Cadre are
counted as using the facility and areas on a daily basis.

Civilian organizations using the TSA in the Cantonment Area of Camp Edwards during TY 2021 included Allied
Universal Security, Barnstable County Sheriftf’s Department, Brookline SRT, Cape Cod Police Academy, Cape
Cod Regional Law Enforcement Council SWAT Team, Civil Air Patrol, Falmouth Police Department, FBI
Boston, Leominster High School, the Massachusetts Environmental Police, Massachusetts Maritime Academy,
the Massachusetts State Police, the Red Cross-Southeastern Massachusetts, the Sea Cadets, the South Eastern
Massachusetts Law Enforcement Council SWAT team, the United States Geological Survey, and the
Massachusetts National Guard Family Support Group.

TABLE 2-5 TRAINING SUPPORT AREA USE - TY 2021

Training Support Area Training Days/Events Personnel
Military Civilian

1000 Training Area 8 960 0
1100 Training Area (Drivers Tng) 45 6,625 0
3400 Training Area/Rail Load Ramp 8 960 0
3500 Training Area 16 1,485 0
ACFT Running Track 35 3,434 0
Asymmetric Threat Classroom 8 40 0
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TABLE 2-5 TRAINING SUPPORT AREA USE - TY 2021, Cont’d

Training Support Area Training Days/Events Personnel
Military Civilian
Battle Simulation Cir - Bldg. 1206 108 6,013 935
Battle Simulation Cir - Rear Offices 60 2,440 0
Battle Simulation - Bldg. 1213, 1st Floor 57 1,595 600
Battle Simulation - Bldg. 1213, 2nd Floor 66 2,090 600
Battle Simulation - TOC Pads 24 1,372 0
Bldg. 3499 - IWQ 31 1,387 20
Call for Fire Trainer Il 1:30 108 2,353 0
VBS3 Classroom - Bldg. 3494 51 833 0
Connery Field 33 3,342 0
Counter IED Visual Indicator Lane 16 547 0
E::;::;;:E)I?‘ Search House (HME)/Site 15 500 0
Engagement Skill Trainer 2000 - A 180 2,588 64
Engagement Skill Trainer 2000 - B 244 7,884 24
Engagement Skill Trainer 2000 - C 202 7,380 0
1243-High Risk Entry Facility-Control 32 220 772
1244-High Risk Entry Facility 32 220 772
Lee Field 1 300 0
MRAP 43 1,193 0
ODS - Operator Driving System 4 9 0
Shaw Field 12 2,166 0
Unstabilized Gunnery 4 27 0
Vault 1 - TSC 122 716 0
Vault 2 - TSC 260 731 0
Vault 3 - TSC 158 1,016 0
}/;rc'ﬂ))al Convoy Opns Trainer #98 (VCOT - 27 261 0
Weapons Cleaning - Bldg. 3498 76 1,739 0
Welcome Center 91 2,399 302
YD Memorial Park 8 805 300
3600LZ - TTB 44 2,802 0
Obstacle Course 29 1,057 365
Calero Mobile MOUT 31 442 326
Kelley TTB 83 14,559 0
Leadership Reaction Course 37 1,196 225
Rappel Tower 1 4 239 0
Rappel Tower 2 2 30 0
Structural Collapse Site 2 90 0
Mobile Distance Learning Classroom 67 8,010 0
TY 2021 Total 2,484 94,055 5,305
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TABLE 2-6 TRAINING SUPPORT AREA USE HISTORY

Trainin Trainin
Year ° Days/Eves:ﬂs Gessonnel

Military Civilian Total
TY 2021 2,484 94,055 5,305 99,306
TY 2020 1,931 71,586 5,833 77,419
TY 2019 1,554 39,888 10,223 51,665
TY 2018 1,061 39,619 4,285 43,904
TY 2017 1,299 96,783 1,150 97,933
TY 2016 1,224 50,463 282 50,745
TY 2015 1,313 73,678 627 75,618
TY 2014 1,132 77,516 1,541 79,057
TY 2013 742 42,654 1,404 44,058
TY 2012 824 63,210 691 63,901
TOTAL 13,564 649,452 31,341 683,606

2.9 OFF-SITE TRAINING

During TY 2021, the MAARNG had 77 units conduct their annual two-week training cycle. Of these, 73 units
trained in Massachusetts, 47 of which trained solely at Camp Edwards (approximately 1,738 Soldiers). Two units
trained in New Jersey, one unit trained in Montana, and one unit trained in Idaho. Eight units were mobilized
and deployed in support of contingency operations; five units deployed overseas, and three units deployed to the
continental United States.

The total number of Massachusetts soldiers trained during annual training for TY 2021 was 4,047 out of 6,068.
Twenty-two units conducted year-round annual training consisting of 1,570 Soldiers, while 1,008 served on Title
32 orders for the Covid-19 and National Capitol Region response in lieu of annual training. The number of
MAARNG soldiers that completed a two-week annual training cycle by general geographical locations is: 3,808
in Massachusetts and 239 in other states.

2.10 SIMULATED MUNITIONS

The MAARNG uses two types of simulated munitions at Camp Edwards: an Ultimate Training Munitions (UTM)
Man Marker Round and a Simunitions FX Marking Round. The EMC required that the Annual Report include
steps taken by the National Guard and progress associated with converting to the use of lead-free primer in
simulated munitions. The Massachusetts National Guard monitors the activities of the U.S. Army Environmental
Command in its efforts working with private industry development of alternate munitions; currently no new
information has been provided. Simulated munitions are best used in concert with other simulators to be effective
for most units; therefore, their effective training use is currently limited. Graph 2-6 provides the number of UTM
and Simunitions FX Marking Rounds fired in the Training Area/Reserve since 2012.
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Figure 2-8 Training Support Areas
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Graph 2-6 Simulated Munitions Use
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2.11T PYROTECHNICS

The M116A1 Hand Grenade Simulator was approved for use at Camp Edwards in March 2010. Thirty were used
in the Training Area/Reserve during TY 2021. Graph 2-7 shows the number used each training year since TY
2012. M116A1 hand grenade simulator use increased because the MAARNG has been conducting more
collective training versus individual unit training. The M116A1 is used primarily during collective unit training
and is used to simulate battlefield conditions during training events. Due to the MAARNG’s deployment to
Washington D.C. in January 2021, training was canceled in the month of August due to funding issues with the
deployment. Pyrotechnic use was lower during TY 2021.

2.12 M69 HAND GRENADE SIMULATOR
In 2013, EPA Region 1 and the EMC approved the use of the M69 Hand Grenade Simulator on Camp Edwards.

The M69 provides realistic training and familiarizes soldiers with the functioning of a fragmentation hand
grenade. The average Soldier can throw the M69 approximately 40 meters (131 feet). After a delay of four to
five 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. Eight-hundred-forty-four were used in the Training Area/Reserve in TY
2021. Graph 2-8 shows the number of M69 Hand Grenade Simulators used since TY 2014. M69 Hand Grenade
Simulator use shows an increase during TY 2021. The nature of required M69 grenade training is cyclical;
however, if there is a collective training event, the usage numbers will go up.
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Graph 2-7 M116A1 Hand Grenade Simulator Use
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2.13 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.

Four SVL locations (called objectives) were used during TY 2021 to meet military training needs: Objective 1 in
Training Area A-4; Objective 2 in Training Area BA 4; Objective 3 in Training Area B 11, and Objective 4 in
Training Area C-14. Graph 2-9 shows the use of all four SVL Objectives since TY 2012. The locations of the
SVL Objectives are shown in Figure 2-9.

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
these locations, as well as documenting any cutting of trees or leveling of sites that were required for container
placement. The Soldier Validation Lane Annual Monitoring Report for TY 2021 is in Appendix C.

Graph 2-9 Soldier Validation Lane Use
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Figure 2-9 SVL Obijective Locations
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2.14 MULTI-PURPOSE MACHINE GUN RANGE

During TY 2015, the MAARNG’s MILCON (Military Construction) project submission to construct a Multi-
Purpose Machine Gun Range (MPMG) in 2020 on Camp Edwards at the current KD Range was funded by
Congress. 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 includes review under both the
National Environmental Policy Act (NEPA) and the Massachusetts Environmental Policy Act (MEPA).

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 in
2017, and the Rusty-patched bumble bee, which was surveyed 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.

Over the past six years, the MAARNG has coordinated with multiple state and Federal agencies including DFW’s
NHESP to ensure that adverse impacts to natural resources (including state-listed rare species) were avoided or
mitigated.

For the MEPA process, a Notice of Project Change was filed in February 2020 with a 30-day public comment
period. The Secretary of the Executive Office of Energy and Environmental Affairs determined that a
Supplemental Environmental Impact Report (SEIR) should be completed. The MAARNG submitted the SEIR on
June 11, 2020, with a 30-day comment period. The MAARNG received a certificate signed by the Secretary on
July 17, 2020, which determined the SEIR submitted for the project adequately and properly complies with
MEPA and its implementing regulations.

For the NEPA process, the Environmental Assessment was completed in August 2020 and a 30-day public
comment period was held from August 8, 2020 to September 7, 2020. Approximately 367 comment letters, with
approximately 917 comments and questions (many same statements and questions), were received from state and
local agencies, environmental groups, and members of the public. The primary concerns from these comment
letters were: why is the range needed; will the range cause increased traffic; will the range cause noise issues; was
habitat, rare species and carbon sequestration considered; and will the range impact groundwater. In April 2021,
the MAARNG provided responses to those comments in the “Public Comment Summary Report for the Multi-
Purpose Machine Gun Range at the Known Distance Range Environmental Assessment.” After comprehensive
review of the project, on April 30, 2021, National Guard Bureau determined the Environmental Assessment met
the “Finding of No Significant Impact.” The Public Comment Summary Report and the “Finding of No
Significant Impact” are both available on the publications page of the E&RC’s website:
https://www.massnationalguard.org/ERC/publications.htm.

In August 2021, the EPA elected to conduct a Sole Source Aquifer review of the proposed MPMG range. EPA is
evaluating information related to the project and plans to release a draft determination in Spring 2022 to include
opportunity for public comment and a public hearing.

In addition to environmental review under MEPA and NEPA, the MAARNG must receive the EMC’s approval
for both the MPMG range design and its OMMP.
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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 Training Area/Reserve and to report on activities
associated with the EPSs for the Training Area/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 Training Area/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 2012, when available, or
longer when appropriate to illustrate long-term trends. Additional information on environmental management
activities performed in the Training Area/Reserve can be found on the Publications page of the E&RC web site at:
https://www.massnationalguard.org/ERC/publications.htm

During TY 2021, seven Records of Environmental Consideration (RECs) were reviewed for natural and cultural
resources for proposed actions in the Training Area/Reserve. RECs are an internal environmental review
document based on NEPA. The RECs reviewed were for fence and gate repair projects, trail, firebreak and road
maintenance, and habitat and training area restoration projects.

Appendix D identifies the relevant federal, state, DoD, and U.S. Army environmental regulations governing
MAARNG activities in the Training Area/Reserve.

3.1 GROUNDWATER RESOURCES MANAGEMENT

The MAARNG complied with the Groundwater Environmental Performance Standard during TY 2021. 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 Training Area/Reserve. Both
the Upper Cape Water Supply Cooperative and the 102" 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
Training Area/Reserve that became operational in TY 2014 as part of its overall water supply system.
Groundwater quality reports for the Upper Cape Water Supply Cooperative, the 102" Intelligence Wing, and the
Bourne Water District are available in Appendix E. The JBCC Groundwater Protection Policy is available on the
Publications page of the E&RC website at: https://www.massnationalguard.org/ERC/.

3.1.1 Precipitation

Precipitation information included in the Annual Report 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 56.79 inches of precipitation for TY 2021 (Graph 3-1).
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Graph 3-1 Precipitation Recorded
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3.1.2 Groundwater Level

During the early part of TY 2005, the U.S. Geological Survey (USGS) installed a monitoring well (USGS number
MA-SDW 537-0107) on Camp Edwards to record the altitude of the water table in the Cape Cod aquifer. The
well is located west of Greenway Road on the J-1 Range of the Reserve and is about 107 feet deep. A recording
device in the well electronically transmits a continuous record of the water level near the top of the water-table
mound that forms the Sagamore groundwater-flow system on western Cape Cod. The well’s location is shown in
Figure 3-1 at the end of this section.

The pattern of water-level changes observed at the monitoring well is caused by natural seasonal and year-to-year
variations in recharge from precipitation. Graph 3-2 shows the trend in the water-table altitude at the USGS
monitoring well for the 2005-2021 training years. The water-table altitude declined about 4.1 feet during TY 2021
(October 1, 2020, to September 30, 2021). Similar declining water levels were observed this year elsewhere on
Cape Cod and in southeastern Massachusetts (https://www.usgs.gov/centers/new-england-water/data-tools).

The IAGWSP of the Army National Guard provides part of the funding for the operation of the monitoring well
because the water-level data are used in that program. The well became operational in January 2005. Information
about the well and the observed groundwater levels is publicly available on the following USGS website:
http://groundwaterwatch.usgs.gov/AWLSites.asp?S=414159070310501&ncd=
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Graph 3-2 U.S. Geological Survey Monitoring Well

L5, GEOLOGICAL SURVEY MONITORIMG WELL
MA-S0V S37-0107

T8
TE -
g
Training Year
2021
T4 -
I

Lr A

WATER-TABLE ALTITUDE, IN FEET ABOVE MGEWVD29

65 | N
/ A4
BE T
30-Sep-0d 30-2ep-08 I0-Bep-12 30-Sep-16 30-Sep-20

3.1.3 Water Supply Systems

Upper Cape Regional Water Supply Cooperative

The Upper Cape Regional Water Supply Cooperative provided 398,989,000 gallons of water (a daily average of
1,093,121) from its three wells to the six public water supply systems it services during TY 2021: 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. The Cooperative is authorized to
withdraw up to 3.0 million gallons per day. Graph 3-3 shows the daily average pumping rate of the Cooperative
since TY 2012. 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 2021 Long
Term Monitoring Sentry Well Sampling Results are available in Appendix E.

Otis ANGB Public Water Supply System

The Otis ANGB system pumped an average of 97,233 gallons of water per day and a total of 35,490,000 gallons
of water from its well, known as J-Well (located in the Cantonment Area), during TY 2021. It also received
17,815,000 gallons from the Cooperative during TY 2021; a daily average of 48,808 gallons. Graph 3-3 shows
the daily average pumping rate of the Otis system since TY 2012.

A copy of the calendar year 2020 Water Quality Report published by the 102nd Intelligence Wing in June 2021 is
provided in Appendix E.
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Bourne Water District Water Supply Well

Bourne Water District Well 8 became operational in May 2014. During TY 2021 a total of 70,538,600 gallons
were pumped, with a daily average of 193,256 gallons pumped. Graph 3-3 shows the daily average pumping rate
of Well 8 for TY 2014 through TY 2021. The well’s location is shown in Figure 3-1. A copy of the calendar year
2020 Bourne Water District’s Water Quality Report is provided in Appendix E.

Graph 3-3 Daily Water Withdrawal, J-Well and Water Cooperative
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Note: Bourne Water District Well 8 began production on May 30, 2014.

Other Water Wells

There are two water supply wells located within the boundary of the Training Area/Reserve, which are not subject
to Chapter 47 of the Acts of 2002 and the EPSs. These are located at Cape Cod AFS (PWS# 4036008) and the
USCG Communications Station. Further information on water supply wells is available on MassDEP’s website:
https://www.mass.gov/service-details/well-database.

3.2 WETLANDS AND SURFACE WATER MANAGEMENT

The MAARNG did not take any actions during TY 2021 that resulted in the loss of any wetland resources or their
100-foot buffer areas. No new bivouac areas were created in the Training Area/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 various parties (e.g., Camp Edwards, IAGWSP) to stay abreast of the activities in the Training
Area/Reserve and to ensure appropriate coordination occurred and impacts were avoided or permitted.
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Figure 3-1 Well Locations
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Three dirt road puddles, in the northwest training area, one on Jefferson Road and two on Orchard Road, which
had been creating conservation concerns by attracting breeding amphibians and box turtles, were filled in January
2021. Due to the vernal pool function that the puddles were providing, MAARNG submitted a letter to the Town
of Bourne Conservation Agent to notify of the proposed work and request an opinion on wetland jurisdiction. The
Conservation Agent responded that the Conservation Department would not apply wetland jurisdiction based on
the training area road’s “important governmental purpose” for a state agency. As described in previous reports
and SAC/CAC/EMC meetings, the majority of roadway puddles present a population sink that is attractive to a

variety of species but does not allow for successful amphibian reproduction and presents a direct mortality risk.

In TY 2021, MAARNG amended the 2018-issued Conservation and Management Plan (CMP) for Agassiz’s Clam
Shrimp (Eulimnadia agassizii), a state listed endangered species that is documented primarily in roadway
puddles. The amendment provides a long-term process that allows for necessary road maintenance and repair of
road puddles in the training area while preserving suitable puddle habitat for clam shrimp populations. Details on
the CMP amendment and mitigation and monitoring carried out during TY 2021 are in Section 3.3.4 and
Appendix F.

In TY 2020, two significant efforts were made to help further wetlands priorities on base. First, Conservation
Agents from the towns of Bourne and Sandwich both participated in a Stakeholder Task Force meeting for the
development of the Integrated Natural Resource Management Plan (INRMP) Update. This allowed for input
from the town’s wetland specialists on priorities for conservation projects on the base going forward. The
INRMP was sent out for signatures in December 2020. The document is now final, with the final signature
received on February 8, 2021. In addition, in TY 2020, the Natural Resources Office hired a Conservation
Biologist to focus on wetlands and vegetation priorities. Both of these 2020 efforts facilitated increased planning
and focus on wetland and vernal pool resources in TY 2021, including review and coordination with the EMC and
Air Force Civil Engineering Center (AFCEC) regarding remediation and restoration planning for the Otis Rod and
Gun Club site.

3.2.1 Vernal Pools

In TY 2021, the Natural Resources Office contracted SWCA Environmental Consultants to locate sites in the
training area, using GIS analysis and field verification, for vernal pool creation and to provide construction plans
and specifications for a handful of locations. Budgeting for this project comes from the funds set aside in the
event the Conservation Department had required mitigation in the form of vernal pool creation for the filling of
the Jefferson and Orchard roads puddles. Mitigation was not needed, thus this project, in good faith, seeks to
create habitat that is overall in short supply on the base. This contract does not include construction that would be
carried out by MAARNG and would only be completed if the puddle locations are found not to interfere with the
military mission. This project is in progress. A developing vernal pool wetland feature, created accidentally as a
result of training use and ITAM restoration in TY 2020 in TA C-14, is providing habitat for vernal pool breeding
amphibians. This wetland feature was monitored for vernal pool function and clam shrimp presence during TY
2021 and reflective Siebert stakes were placed along the perimeter to mark this sensitive area off-limits. No
vernal pools were officially surveyed during TY 2021. This is intended to function similarly to the planned vernal
pool creation, opportunistically identifying a feature providing a habitat benefit that can coexist adjacent to
military training and created by training and training lands rehabilitation.

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 2021. The office observed 16
species and is reporting the sightings to NHESP in early TY 2021 (Table 3-1). Three field technicians hired for
TY 2021 were primarily involved in observing and reporting these rare floral and faunal species in the Training
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Area/Reserve with supplementary observations from others. The Natural Resources Office is also reporting
observations of “Tracking List” species to NHESP as a standard condition of scientific collection permits for
reptiles and amphibians. Perhaps most notably two new listed species were identified by Natural Resources
personnel with the documentation of Spring Ladies’-Tresses (Spiranthes vernalis) in the Cantonment grasslands
and American Clam Shrimp (Limnadia lenticularis) documented in multiple road puddles in the Training
Area/Reserve.

The Natural Resources Office formally and informally reviewed proposed military and civilian activities in the
Training Area/Reserve to ensure that adverse impacts to natural resources (including state-listed endangered
species) were avoided or mitigated. No projects required informal or formal consultation with the US Fish and
Wildlife Service under Section 7 of the Endangered Species Act. Under MESA, consultation and coordination
was primarily limited to ongoing project planning and support under the existing Conservation and Management
Permits discussed in more detail in Appendix F. This included implementation and completion of the Tango
Range redevelopment, implementation and completion of the Eversource switching station soil stockpile, and
review and species protection planning for the proposed track and field (outside the Training Area/Reserve). Two
natural resources and training lands habitat restoration projects were reviewed through the Forest Cutting Act
process and approved by NHESP including a kettle hole frost bottom restoration in Training Area E-3 and an
understory maintenance and grassland opening project in Training Area BA-3.

Multiple contracts were developed or continued in TY 2021 for surveying and managing rare species. Tetra Tech,
a contractor for the MAARNG, manually vetted bat acoustic data from TY 2020, uploaded past data into the
MAARNG bat acoustic database, performed a power analysis on all the acoustic data, and created a scope of work
to analyze trends in bat data on base over the last seven years. The results of the power analysis will be used in
Fiscal Year 23 for a contract to analyze the past data for spatial and temporal trends and occupancy analysis. The
power analysis specifically will be used to guide the recommendations for future work that come from looking at
the whole data set. Biodiversity Research Institute (BRI) was contracted to confirm identification of a bat roosting
in a bunker on Knot Hollow Road in early February 2021. They identified the bat as a silver-haired bat
(Lasionycteris noctivagans), which is not a state-listed species. Federal biologists indicated that this is likely the
first record of the species hibernating in New England. BRI is also going to vet past acoustic data calls to
determine whether this species has been active on base or other nearby locations during the winter season. Their
report will be completed in TY 2022.

See Section 3.3.5 for information on TY 2021 contracts and other in-house work regarding Eastern Box Turtles.

The Smithsonian Conservation Biology Institute received a DoD Legacy grant to conduct a status assessment of
spotted turtles, a species under review for federal listing, at nine military installations. Camp Edwards, along with
Camp Curtis Guild, was among the sites chosen. On Camp Edwards, the surveyors performed one demographic
assessment, which entails trapping for 12 nights over three four-night (five day) survey periods, at a site spotted
turtles have been found before. The surveyors also performed one rapid assessment (one four-night trapping
event) at a site with unknown occupancy. Results from Camp Edwards and other military installations are being
analyzed together to better inform best management practices for spotted turtles on military sites. The Natural
Resources Office facilitated this effort through project coordination, technician help in the field, and the collection
of blood samples by a veterinary student. The results and recommendations from this effort will be received in
TY 2022.

See Section 3.3.1 for details on a contract regarding the state-listed plant Triosteum perfoliatum.

In Fiscal Year 2021, the Natural Resources Office took samples for snake fungal disease surveys when snakes
were opportunistically discovered.
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Although two field crew members were hired for the summer, both left early in either early or late summer to
attend graduate school. This lack of field staff meant that some efforts could not be implemented. It also meant
less staff in the field opportunistically observing rare species. The Natural Resources-ITAM office compensated
for some of this lack of staff by extending a contract with Western EcoSystems Technology Inc. (WEST) to
complete vegetation surveys for mitigation monitoring and by working with a volunteer to perform Monarch
caterpillar surveys.

3.3.1 Rare Species Reporting

Table 3-1 identifies the rare species sightings reported to NHESP for the past five years (See Appendix G 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
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.

TABLE 3-1 LIST OF RARE SPECIES REPORTED TO NHESP

Quantities shown are not resulting of standardized surveys, and should not be interpreted as population trends

Individuals Reported

® »
3 2
303

Common/Scientific Names g z TY 2017 TY 2018 TY 2019 TY 2020 TY 2021
T T
L &

BIRDS
Grassh S S
rasshopper Sparrow ) T 5 16 20 o 36

(Ammodramus savannarum)
Northern Harrier! . . . s S

. - T Wintering  Wintering Wintering Wintering Wintering
(Circus cyaneus)

Upland Sandpiper!3

] . - E 8 7 12 6 2
(Bartramia longicauda)
Eastern Meadowlark!3.16
- SC 3 2 7 14 17
(Sturnella magna)
Long- d Owl!
ong eare w i sC 0 0 0 0 0
(Asio otus)
A S
esper pqrrow' _ T o o 0 0 0
(Pooecetes gramineus)
Whip-poor-will2
. - SC 52 110 53 99 136
(Antrostomus vociferous)
Bald Eagle’
- SC 0 0 0 0 0

(Haliaeetus leucocephalus)
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TABLE 3-1 LIST OF RARE SPECIES REPORTED TO NHESP, cont’d

Quantities shown are not resulting of standardized surveys, and should not be interpreted as population trends

Individuals Reported

Common/Scientific Names TY 2017 TY 2018 TY 2019 TY 2020 TY 2021

Fed Status'4
State Status

REPTILES and AMPHIBIANS

Eastern Box Turtle

. . = SC 42 43 58 45 83
(Terrapene carolina carolina)
Eastern Hog-nosed Snake
o - SC 3 8 9 1 2
(Heterodon platirhinos)
PLANTS
Adder’s Tongue Fern4¢
. . - T 247 0 25 646 N/A
(Ophioglossum pusillum)
Spring Ladies T
pr!ng adies re?ses ) T 0 0 0 0 3
(Spiranthes vernalis)
Broad Tinker's Weed?3:¢
. . - E 127 0 200 6 N/A
(Triosteum perfoliatum)
American Arborvitae?®
me'rlccm. r Or\fl ae ) £ N/A N/A N/A N/A N/A
(Thuja occidentalis)
BEES
Woalsh's Anthophora'5
- E 5(1) 0] 32 (9) 4 N/A

(Anthophora walshii)
BUTTERFLIES and MOTHS!"!

Buck Moth
. . - SC 95 0] 4 2 74
(Hemileuca maia)
Pine Barrens Speranza
- SC 13 (0] 0 0 (0]
(Speranza exonerata)
Sandplain Euchlaena
. - SC 7 0] 0] 1 0]
(Euchlaena madusaria)
Heath Metarranthis
. . - SC 1 0] 0 0 0
(Metarranthis pilosaria)
Melsheimer’s Sack Bearer
.. . = T 0 0] 0] 7 0
(Cicinnus melsheimeri)
Gerhard's Underwi
erhard's Un e.rwmg _ sc 10 0 0 5 0
(Catocala herodias)
Pine Barrens Zale
. - SC 8 0] 0] 0 0]
(Zale lunifera)
Barrens Dagger Moth
- T 0 (0] 0 0 0

(Acronicta albarufa)
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TABLE 3-1 LIST OF RARE SPECIES REPORTED TO NHESP, cont’d

Quantities shown are not resulting of standardized surveys, and should not be interpreted as population trends

Individuals Reported

hd %3
"3 2
ER
Common/Scientific Names 5—: g TY 2017 TY 2018 TY 2019 TY 2020 TY 2021
I
L b
BUTTERFLIES and MOTHS!"
Chain-dotted Geometer
N . - SC 0 0 1 0 0
(Cingilia catenaria)
Drunk Apamea
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(Psectraglaea carnosa)
Pink Streak T 0 0 0 5 y
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Collared Cycnia . : 0 . = o6
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(Lycia ypsilon)
Water-willow Stem Borer
. - T 1 0 0 0 0
(Papaipema sulphurata)
Waxed Sallow Moth
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(Chaetaglaea cerata)
Frosted Elfin'2 sc 5 5 T s 5
(Callophrys irus) i
Slender Clearwing Sphinx
. - - SC 0 0 0 5 3
(Hemaris gracilis)
CRUSTACEANS
A iz’s Clam Shrimp!© -
gCrSSIZ s. am 'rlTp . 6 38 S B E
(Eulimnadia agassizii)
American Clam Shrimp *
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(Limnadia lenticularis)
MAMMALS
Northern Long-Eared Bat7:8
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(Myotis septentionalis)
Little Brown Bat”
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(Myotis lucifugus)
Tricolored Bat”
UR E 3 2 3 1 TBD

(Perimyotis subflavus)
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TABLE 3-1 LIST OF RARE SPECIES REPORTED TO NHESP, cont’d

Individuals Reported

hd %]
%) =)
33
Common/Scientific Names g 2 TY 2017 TY 2018 TY 2019 TY 2020 TY 2021
T T
o &
MAMMALS
Eastern Small-Footed Bat”
UR E 0 0 1 1 TBD

(Myotis leibii)

1 NHESP is only accepting reports of nesting raptors, rather than opportunistic observations of individuals. Reports are provided as
relevant, but common wintering birds or migrants are not individually tracked or reported (e.g., Northern Harrier).

2 As of TY 2016, quantities only reflect the results of annual survey routes during May, after totaling the minimum number (between two
observers) heard at each site. In prior years, the number shown reflects the quantity reported to NHESP, which may include multiple survey
windows and repeated counts. Due to Covid-19 concerns, 2020 routes were not run in duplicate, and the number represents the total
number of individual birds heard calling throughout the routes.

3 Comet and Spatterdock Darner are no longer on NHESP’s rare species list. Also, Odonate surveys were suspended after TY 2015.

4 Several known Ophioglossum sites could not be surveyed in TY 2016 due to a lack of cease-fire agreement with the off-base Monument
Beach Shooting Club. 2019 numbers are likely under representative, as surveys occurred late in the season. In 2020 Ophioglossum was
surveyed earlier in the year in order to get an accurate count.

5 Actual 2019 numbers may be as few as 82, MAARNG staff is now studying the genetics of Triosteum perfoliatum and T. aurantiacum due
to difficulty in accurately differentiating the two species. Once the genetics project is completed, 2020 numbers will be reported.

6 |In 2018, only sites with historic records and no recent records were surveyed, and this should not be interpreted as a loss of rare plants
between 2017 and 2018.

7 Acoustic monitoring collects “call sequence” data and the true number of individuals is unknown. Numbers in the table reflect the number
of survey sites with acoustic detections confirmed through manual call vetting. Numbers are reported to NHESP, but not tracked by them
due to current uncertainty in using acoustic identifications. TY 2020 data is still being processed, these numbers are to be determined at a
later date (TBD).

8 Number in parentheses is captured individuals trackable by NHESP due to species identification confirmation versus acoustic data.

9 NHESP is not interested in tracking this population, as it is likely of anthropogenic origin (pers. comm. with State Botanist, Bob Wernerehl).
10 Numbers represent only locations where species was found and ID confirmed by either NHESP Aquatic Ecologist or trained MAARNG
staff.

1T Moths were extensively surveyed under contract with the Lloyd Center for the Environment between 2016 and 2017. There were no
surveys in 2018, and MAARNG staff is not recording flight records of Barrens Buckmoth, as they are ubiquitous around the Training
Area/Reserve. 2019 quantities represent individuals or groups of individuals (a group of Barrens Buckmoth caterpillars on a single leaf is
counted as one, as are a pair of Unexpected Cycnia caterpillars sharing the same butterflyweed plant).

12 MAARNG staff did not perform surveys for Callophrys irus in 2019, but facilitated USFWS surveys. Results are pending, but USFWS
staff found Frosted Elfins across a wider area than was previously known.

13 Grassland bird numbers represent individual territories observed in a given year rather than the total number of birds observed
throughout repeated surveys as was reported in past years (prior to the TY 2019 SOTRR). Upland Sandpiper counts exclude known
females, but include unknown birds. Also, the numbers reported in annual reports TY 2015 and earlier included birds found on the Coast
Guard airfield, which is not reported by MAARNG Natural Resources. Due to these changes, past year quantities may be different from
prior versions of Appendix F, but now reflect the population more accurately.

14"UR" indicates a species is currently under review for listing on the federal Endangered Species Act.

15 MAARNG contracted a targeted survey for Anthophora walshii in 2019 after an exploratory bee survey in 2017. The first number
represents the number of flying/foraging records, and in parentheses the records of nesting activity. Unconfirmed nests were not counted.
16 Species added to MA Endangered Species List in TY 2020. Observation quantities included for prior years, but would not have been
officially reported to NHESP.

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
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cooperation with statewide or national efforts (Section 3.3.7). Likewise, grassland bird monitoring
standardization will allow for long-term trends analysis and better integration with broader conservation
initiatives. The Natural Resources Program staff are working with statewide and regional efforts to coordinate
monitoring, including participating in the annual Northeastern Nightjar Survey.

State-listed plant surveys annually focus on
Ophioglossum pusillum and Triosteum perfoliatum at
Camp Edwards. Based on concerns for separation of
the latter species from its congener, Triosteum
aurantiacum, the Natural Resources Office contracted a
genetic and hybridization study, which started in TY
2020. A report was expected December 2021, however,
findings, as conveyed preliminarily to MAARNG staff,
suggest that, despite morphological features used to
distinguish the two species, the dominant or sole
Triosteum species encountered on Camp Edwards is 7.
perfoliatum. This will have implications for future
monitoring which the Natural Resources Office plans
to discuss with the state Botanist and botanist Bryan Photograph 3-1 A Natural Resources field technician with
Connolly. This is an interesting study with potentially =~ equipment used during acoustic monitoring for bats.
significant findings.

Rare plant sites were not formally surveyed in TY 2021 for a combination of reasons, but largely to await the
results of the Triosteum genetics study, which is likely to inform future survey methods and to reduce the human
impact at rare plant sites (e.g., soil compaction, trail formation, and possible trampling of plants), including those
that continue to support O. pusillum. In TY 2021, MAARNG staff experimentally fortified one rare plant site
(RPO05), located in the southern training area with buck fencing to exclude previously observed deer browse on 7.
perfoliatum and O. pusillum. Observations of rare plants at RP05 verses other rare plant sites without buck
fencing will continue through TY 2022.

In TY 2021, acoustic monitoring for bats continued. Tetra Tech was contracted to perform manual vetting and
database upload, and results will be received in TY 2022. Confirmed detections will be reported to NHESP. All
vetted bat data from 2014-2020 was entered by Natural Resources staff into the federal database, NABat, to
inform the ongoing US Fish and Wildlife Service (USFWS) status assessment of Myotis lucifugus, M.
septentrionalis, and Perimyotis subflavus. In TY 2021, Tetra Tech vetted data from 2020, produced a report on
the findings, performed a power analysis of the larger dataset, and created a scope of work for the analysis of the
long term data set. The results of the power analysis will be used in Fiscal Year 23 for a contract to analyze the
past data for spatial and temporal trends and occupancy analysis. The power analysis specifically will be used to
guide the recommendations for future work that come from looking at the whole data set.

Starting in TY 2019, grassland bird numbers represent individuals (not double counting the same bird) observed
in a given year rather than the total number of birds observed throughout repeated surveys as was reported in past
years. This will better represent the number of active territories in a given year.

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.
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3.3.2 State and Federally Listed Bats

The Northern Long-eared Bat (NLEB) was federally listed as threatened in May 2015. The listing is primarily
due to the severe population crashes (estimated greater than 95%) caused by white-nose syndrome. The extent of
population loss drives concerns for impacts on individuals and maternal roost sites throughout the eastern United
States. Recent survey efforts have suggested that NLEB are persisting better in coastal areas of the Northeast than
any of the rest of their range. Because of this, there is a strong focus on surveys and conservation on Cape Cod
and the Islands, Long Island, and coastal New Jersey. A NLEB was discovered on Martha's Vineyard in February
2016 with successively more found hibernating. Acoustic hits for NLEB on base in March and November
suggest bats may be overwintering on Cape Cod, as well. If they are utilizing a different type of hibernacula than
the caves utilized inland, it could have huge implications for the recovery of the species. Caves allow the spread
and growth of white-nose, but a different type of hibernacula or less densely inhabited hibernacula may be
allowing coastal bats to avoid white-nose syndrome leading to the greater numbers of bats in coastal areas.

In TY 2021, five sites in the Training Area/Reserve were acoustically monitored for bats using programs targeting
the foraging and echolocation characteristics of NLEB and Perimyotis subflavus. Two of these are considered
long-term monitoring sites, having been recording at some of our highest-activity NLEB sites year-round since
2015. In TY 2019-2020 and part of TY 2021, program staff aimed to acoustically monitor the state-listed species
Perimyotis subflavus (also being considered for federal listing), as it is a high-flying species that may require
different methods than those used to monitor NLEB. Two of the acoustic sites were set up above the forest
canopy to survey specifically for them. These sites were monitored through the winter of 2020-2021 and were
then lowered for the rest of the year. P. subflavus and NLEB were each recorded at 3 of the 19 acoustic sites
monitored in TY 2019, including one site where they were both found, site 15_35, along the southeastern
boundary of the Training Area. P. subflavus was recorded at one of the two sites targeting the species in TY
2019, though equipment and insect noise issues were prevalent. In TY 2021, the discovery of a silver haired bat
(Lasionycteris noctivagans) in a bunker on base during the winter (details below), prompted the installation of the
fifth station to monitor for winter activity.

In TY 2021, Tetra Tech, a contractor for the MAARNG, manually vetted bat acoustic data from TY 2020,
performed a power analysis on the past data, and created a scope of work to analyze trends in bat data on base
over the last seven years. Tetra Tech is currently working to manually vet bat acoustic data from TY 2021 and
upload the data into the MAARNG bat acoustic database. The results of the power analysis will be used in Fiscal
Year 23 for a contract to analyze the past data for spatial and temporal trends and occupancy analysis. The power
analysis specifically will be used to guide the recommendations for future work that come from looking at the
whole data set.

BRI was contracted to identify a bat roosting in a bunker on Knot Hollow Road in early February of 2021. They
identified the bat as a silver haired bat (Lasionycteris noctivagans), which is not a state or federally listed species.
Federal biologists indicated that this is likely the first record of the species hibernating in New England. BRI is
also going to vet past acoustic data calls to determine whether this species has been active on base or other nearby
locations during the winter season. Their report will be completed in TY 2022.

The Army National Guard completed a programmatic informal consultation for NLEB addressing small projects
implemented by MAARNG at all managed locations to include actions less than 5 acres and incorporating
conservation measures. The USFWS concurred with the Army National Guard determination on October 8, 2015
and small projects are kept within the scope of that agreement. Larger projects are scoped to avoid impacts to
bats to the extent possible while utilizing the 4(d) rule exemption under the Endangered Species Act as
appropriate for habitat management actions. Investment in equipment, personnel training, and collaboration
continued in TY 2021 to address concerns both over avoiding impacts to bats and minimizing bat impacts on
ongoing actions such as pine barrens habitat management.
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AFCEC and Cape Cod Space Force Station manage four 1.5 megawatt (MW) wind turbines in the Training
Area/Reserve. Turbine operation is curtailed for the NLEB from July 15 to October 15, 30 minutes before sunset
to 30 minutes after sunrise for wind speeds less than 4.5 meters per second. There were no observed bat or bird
strikes during TY 2021. Equipment maintenance personnel are the primary observers and perform weekly
operations and maintenance checks. Acoustic surveys conducted at Cape Cod Space Force Station, including
turbine sites, found relatively low levels of activity, which was dominated by Big Brown Bat.

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 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.

In 2015, the USFWS removed New England cottontail from the federal candidate list. The finding was 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, contracted wildlife detection dogs readily found pellets at off-base locations and at two on-base sites
located along power lines. At several sites on base that had previously had rabbits, the dogs did not find rabbit
sign or not in all repeated surveys at the site. 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 and 2018. The
low diversity of food resources at interior base sites with more native vegetation may be limiting the density of
rabbits on base. In TY 2019, the Natural Resources Office assisted a Harvard graduate student correlating our
diet analysis data with availability of vegetative resources through stem density counts. In TY 2020, the graduate
student completed his thesis (available here: https://dash.harvard.edu/handle/1/37365622). His findings on
preferred forage species and management techniques to encourage diverse forage species will be examined in TY
2022 along with the following effort and used in planning management activities for the species.

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. The Natural
Resources Office performed pellet searches in regional plots in TY 2021. In Fiscal Year 2021, the Natural
Resources Office contracted the USFWS working with the University of Rhode Island to perform 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. Initial attempts at identification indicated
the clam shrimp could be two state listed species, Agassiz’s Clam Shrimp (Eulimnadia agassizii, [AgCS]) and
American Clam Shrimp (Limnadia lenticularis, [AmCS]). In TY 2018, the NHESP Aquatic Ecologist confirmed
Agassiz Clam Shrimp in multiple roadway puddles along with the non-listed Mattox Clam Shrimp (Cyzicus
gynecea). In TY 2018, NHESP 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 Training
Area/Reserve. The Natural Resources Office also received a collection permit, which has been renewed annually,
to sample clam shrimp on MAARNG lands or any lawfully entered lands in Massachusetts.
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Clam Shrimp occur in roadway puddles on the base. These sites are most often heavily trafficked, unvegetated
puddles created by roadway compaction. Several puddles along Herbert and Cat roads had become large enough
to impede use for training. In TY 2018, the Natural Resources Office worked with 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 included several components: habitat creation, experimental
treatments, and monitoring. Requirements and activities specific to the CMP, including new puddle creation, in-
situ modification to improve puddles, relocation of egg-bearing sediment, and three years of monitoring, were
completed in TY 2020. A fourth year of monitoring, not required, was completed in TY 2021. A fourth year of
monitoring was carried out because the 2020 drought conditions resulted in often dry puddles with fewer
opportunities to observe clam shrimp and because clam shrimp are of strong focal conservation interest for
MAARNG. Despite the drought and lack of favorable conditions, AgCS were still found in three of the 11
puddles monitored in 2020. Surveys in TY 2020 also documented for the first time AgCS and Mattox Clam
Shrimp existing in the same pool at the same time.

In TY 2021, precipitation was back to normal during the clam shrimp monitoring season. Natural Resources staff
conducted repeated surveys from mid-May to October at a subset of 12 puddles. Pools were measured for area,
depth, temperature and pH, and all aquatic life observed was recorded. In total, clam shrimp were observed in
seven puddles, an increase from the previous two years. However, not all observations were identified to be
AgCS. AmCS, a state-listed species of special concern, not previously confirmed on the base, were encountered
in three puddles (two monitoring puddles contained both species but not necessarily at the same time). AmCS
collected samples, along with AgCS have been submitted to MassWildlife for verification of ID. Clam shrimp
collected from one puddle were unable to be identified to species due to poor condition of the sample. Details on
the CMP monitoring carried out during TY 2021 are in Appendix F. Annual survey data and samples collected
are submitted directly to the MassWildlife Aquatic Ecologist and positive observations of state-listed clam shrimp
are submitted electronically using Heritage Hub, MassWildlife’s reporting and filing system. 2021 monitoring
clam shrimp samples and collected data have been submitted. 2021 positive observations are in the process of
being uploaded to Heritage Hub.

In TY 2021, Natural Resources staff coordinated with MassWildlife to amend the CMP permit to allow for long
term road repairs. The CMP amendment, called Clam Shrimp Conservation and Roadway Maintenance Plan
(CSCRMP), borrows on elements from the original CMP, such as habitat creation and improvement and annual
monitoring, brings in new elements, such as road category designations and their associated treatments, and
provides for a net conservation benefit to AgCS. The original CMP allowed for location specific improvements
to training roads and clam shrimp puddles. The amended permit establishes a long-term protocol that allows for
regular road maintenance and repair of road puddles in the Camp Edwards training area while preserving a
network of suitable and available puddle habitat for clam shrimp populations.

A significant component of the CSCRMP is the submission of annual road work plans developed by MAARNG
for NHESP review and approval. Road work plans include all road work planned to occur in the Training Area for
the coming year. This involves planning meetings with participants from Natural Resources-ITAM, the TAGWSP,
Camp Edwards troop labor projects, and Facilities and Engineering. Potential impacts to clam shrimp and clam
shrimp habitat, as well as other wildlife and natural resources concerns, are evaluated by Natural Resources staff.
Required and voluntary mitigation, based on evaluated impacts and a Net Benefit standard, is proposed and
included in the road work plan. The first road work plan proposal was submitted for NHESP review concurrently
with the CMP amendment request. The approved road work plan was specifically for necessary repairs to severely
degraded Impact Area perimeter roads. This included the boundary portion of Jefferson and Barlow Road and
impacted 12 puddles with occupied status, meaning AgCS had been documented in previous years. Approved
mitigation for this work was carried out in TY 2021 and included relocation of adult clam shrimp and/or transfer
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of egg-bearing sediment from the impacted puddles to existing surrounding puddles not known to contain clam
shrimp. Additional details on the CMP amendment are in Appendix F.

3.3.5 Eastern Box Turtle

In support of the MPMG proposed project, AECOM was contracted to create an Eastern Box Turtle Construction
Period Monitoring and Protection Plan (CPMPP) and to complete initial canine-assisted surveys around the
MPMG range in the fall of 2019. Once NHESP approved the plan, the
plan implementation was contracted to AECOM to provide canine-
assisted pre-construction turtle surveys and construction period
monitoring, including tracking turtles around the project area using
radiotelemetry. The CPMPP included silt fence installation followed by
the required hours of turtle surveys inside the wildlife barrier completed
before October 31. The construction contract was not awarded in TY
2020, which meant the silt fence could not be installed. The agreed upon
survey hours and turtle tracking was still completed. A report on all
efforts was submitted to NHESP on February 2, 2021 and additional
survey effort in 2021 was proposed to account for surveys inside the silt
fence once installed. Due to permitting delays, the silt fence was not
installed in 2021. In August 2021, the Natural Resources Office
submitted “Addeundum: Turtle Protection Pre-surveys Camp Edwards
Multipurpose Machine Gun Range” to NHESP to complete the agreed
upon survey hours in an open system, to track turtles prior to hibernation,
and to relocate turtles to a known hibernation location near the project
area. This plan provides protection for turtles during winter silt fence
installation and tree removal activities. This plan is being implemented in
the fall of 2021. Eversource also completed a similar turtle protection
project at Dig Site 3 to enclose the site, survey for turtles, and monitor.
The Dig Site is being used as a stockpiling site for soil that will be used
on future construction projects on base. The monitoring, maintenance

and reporting for this site will be taken over by the Natural Resources Photograph 3-2 A Natural
Office and Facilities Engineering in Fiscal Year 2022. Eversource also Resources Program field technician
completed surveys on the power line traversing east-west across the holds an Eastern Box Turtle.

northern portion of the base. The contractor for Eversource coordinated
with the Natural Resources Office on their activities on base.

In September and October 2020, AECOM completed a similar project for Tango Range including creating an
approved CPMPP, completing surveys inside a wildlife barrier, obtaining approval from NHESP for construction
to proceed, and completing construction monitoring during the turtle active season. The report for 2020 activities
was submitted to NHESP on 12 January 2021. In TY 2021, surveys during construction continued and oversight
during silt fence removal was completed at the end of the project. A final report will be submitted to NHESP in
TY 2022.

In-house turtle searching and telemetry efforts focused on tracking turtles from C-14, Sierra and Tango Ranges
and around the MPMG, which are areas with future construction projects or areas with previously tagged turtles.
In addition, the Natural Resources Office contracted AECOM to perform detection dog-assisted surveys to find
box turtles and place radio transmitters on them in a variety of habitats on base. This broad landscape level
approach will allow monitoring of turtles in management areas receiving a variety of treatments. Periodic
monitoring of these turtles over time will provide a broad-scale look at impacts from both the range development
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activities and mitigation activities on base. This contract will contribute towards the long-term box turtle
monitoring requirement in the CMP for the MPMG range.

Fifty-four turtles were being tracked by the end of the fiscal year.

In response to the Dipteran larval infestations observed in past years, the Natural Resources Office contracted the
University of [llinois’ Wildlife Epidemiology Lab to conduct health assessments, take blood samples and swabs
to explore the impacts from the larval infestations and potential causes. A veterinary student spent 12 weeks on
base taking 109 samples from Eastern box turtles. She also took samples from Spotted turtles and painted turtles
that were captured during a Legacy funded effort. Blood samples for lead were taken from painted turtles in the
Rod and Gun wetlands and other wetlands for comparison given the history of skeet shooting and planned clean
up by AFCEC at that site. The veterinarian from the Wildlife Epidemiology Lab also spent a day on base
examining the Dipteran larval infestations. Results and a report from this effort is expected in Fiscal Year 2022.

Dipteran larval infestations were again observed in TY 2021, but appeared less severe than the previous year.
Two turtles were found dead and taken for necropsy at Tufts Wildlife Clinic. The two turtles that had
overwintered at Tufts Wildlife Clinic were returned to their original locations. Natural Resources Office staff are
continuing to coordinate with the State Herpetologist, the veterinarian at Tufts, and the University of Illinois’
Wildlife Epidemiology Lab on this threat to turtles on base.

In addition, the Natural Resources Office is collaborating with researchers from UMass Ambherst, the US
Geological Survey, NHESP, and USFWS to facilitate two graduate research projects on Camp Edwards focused
on the threats to Eastern box turtles. An intern working for the Environmental Management Commission also
used historical data on box turtle locations to create home ranges.

During the summer of 2020, a turtle mortality was discovered on Echo Range in one of the firing lanes. It is
assumed that the turtle fell in the firing lane and was unable to escape. Given the heat in the summer and lack of
shade, Range Control conducted twice daily checks of the lanes to prevent another mortality event. In TY 2021
Range Control completed the installation of ramps in each lane to provide a means of egress for turtles and
preclude the need for monitoring during the turtle active season. The Natural Resources Office tested the ramps
with a live turtle to ensure their suitability. Monitoring was completed until all ramps were installed.

In response to road mortalities, near misses, and increased sightings on roads this year, the Natural Resources
Office has made efforts to increase awareness and education this year. To minimize the potential for
unintentional impacts to Eastern box turtles and snakes on base, technicians placed wildlife crossing signs
displaying a turtle and snake on them at all the likely entrances to the training areas. In the fall of TY 2022, the
Natural Resources Office conducted a training on box turtles for the Roads and Grounds crew, some of the
mowing crew from the Coast Guard, Coast Guard environmental personnel, and a project manager from the
IAGWSP. The Range Control Office also regularly briefs units on box turtles.

3.3.6 Lepidoptera

The creation of the MPMG, the associated fire control measures, and the required pine barrens management will
increase the amount of fire on the landscape. Many of the Lepidoptera species on base are expected to greatly
benefit from the reintroduction and increased frequency of fire. The monitoring component of the CMP requires
long-term Lepidoptera surveys. The monitoring component needs to evaluate effects of the overall range
development, the fire hazard reduction actions, and mitigation actions (short and long term) on the Lepidoptera
community. Monitoring of moth and butterfly species will guide adaptive management for the use of fire (e.g.,
seasonality, intensity, return interval). The Natural Resources Office has contracted WEST to provide a robust
analysis of sampling designs to make the most use of the monitoring data. In TY 2021, the Natural Resources
Office has been working with WEST to develop protocols to monitor Lepidoptera populations on base. After
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consulting the state’s invertebrate biologist, the team decided to broadly sample sites using a vegetation protocol
to monitor for improved habitat conditions, a UV light trapping protocol to monitor moths at a smaller subset of
sites, and a daytime caterpillar survey protocol to sample Barrens buckmoth, a species believed to indicate
improved conditions for state listed moths on base. The development of these protocols is expected to be
complete in early TY 2022, but the vegetation sampling protocol was able to be implemented at 20 sites in TY
2021. The Natural Resources Office plans to implement the full sampling design in TY 2022.

In TY 2019, 2020, and 2021 the Natural Resources Office collaborated with a PhD student from the University of
Massachusetts Boston Stevenson Lab in monitoring Lepidopteran diversity at Camp Edwards. The focus of the
student’s research is Lepidopteran diversity across urban/rural gradients, and the Training Area/Reserve fits the
rural category. While a general moth expert, the student also specializes in the Sphingidae, a declining group. Her
studies have expanded our knowledge of Sphingid moths at Camp Edwards and has added to our list of moth
species found at Camp Edwards. She introduced staff to multiple surveys methods with notable results and
renewed emphasis on moth documentation. Her work at Camp Edwards will continue in TY 2022. Her work in
TY 2021 continued to document frosted elfin and also documented another state-listed species, pink streak
(Dargida rubripennis) which was known to occur in the grasslands. Natural Resources staff also performed
additional night surveys using UV flashlights to search for Frosted Elfin and Slender clearwing sphinx moth
catepillars in areas of known past occurrences. Discoveries from these surveys will be reported to NHESP.

The USFWS “Frosted Elfin Habitat and Butterfly Survey Protocol” was implemented at three locations on Camp
Edwards with an abundance of their host plant. Adults of this species were detected at each survey location and
followed by supplemental caterpillar surveys mentioned above. Data from this survey will be submitted to
USFWS to aid in their regional survey efforts.

A volunteer, Elise Leduc, completed Monarch surveys in the grasslands for larval Monarchs using the Monarch
Larva Monitoring Project protocol developed through a partnership of the Monarch Joint Venture and the
University of Wisconsin-Madison Arboretum. This data will be entered into their online database and the
volunteer effort was extremely helpful to supplement short staffing and continue monitoring this at-risk species.

3.3.7 Eastern Whip-poor-will

Annual implementation of the Northeastern Nightjar Survey, as mentioned above, facilitates the evaluation of
population trends throughout Camp Edwards and the Training Area/Reserve using a standardized protocol
implemented throughout the eastern United States. A subset of 10 points originally set by MassWildlife has been
surveyed annually since 2013 and an average of over 34 sites has been surveyed along three routes starting in
2014 providing a site-wide assessment. The Eastern Whip-poor-will is likely a strong indicator of pine barrens
habitat health and management condition given its sensitivity and decline throughout the region and close
association with dense, but open woodland and shrubland habitat condition that is important to the vast majority
of species of conservation concern in southeastern Massachusetts.

The TY 2021 Whip-poor-will surveys were completed on May 19, 2021 following a week of shorter point-counts
following the same protocol to provide background context and greater confidence in formal survey night results
compared to prior years. The TY 2021 surveys documented Whip-poor-wills at all 32 survey locations for an
occupancy rate of 100% and a mean count of 4.3 birds per point. This is compared to the long-term mean of 2.8
birds per point. Overall, Whip-poor-wills show an increasing, but not statistically significant, trend for
abundance. Trends in occupancy are stable due to near saturation and a long-term mean of 0.9 (90%) for
occupancy. Graph 3-4 presents the summary annual mean counts and trend lines. Given that the state assigned
points are placed at higher quality habitat than the more randomly assigned site-wide points, the state (ST) points
have consistently higher mean count of birds per point, but the subset and overall set are highly consistent through
time.
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The lower count years in 2017 and 2019 are likely outliers based on survey conditions and attempting to find a
quality survey night meeting the restrictive protocol while meeting other program priorities (e.g., prescribed fire,
nocturnal research efforts, etc.). As mentioned above, the Natural Resources Office accounted for this in TY
2021 by implementing more opportunistic surveys prior to the formal survey night focusing on the very brief
calling period displayed by Whip-poor-wills in lower lunar illumination. This first year’s effort found very
consistent results between the preliminary efforts and the formal survey as a quality night for combining lunar and
weather conditions was available in TY 2021. In successive years it is hoped that when staffing is available to
complete these preliminary surveys they may help identify if low count results are consistent and indicate a
representative result or an artifact of survey night conditions.

Graph 3-4 Camp Edwards Site-wide Eastern Whip-poor-will Monitoring
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Graph 3-4: Annual results of Camp Edwards Whip-poor-will monitoring using the Northeastern Nightjar Survey protocol. The orange
(ST) points are a subset of 10 points originally set by MassWildlife based on habitat associations and the blue points are the overall site-
wide monitoring points (mean 34 per year).

Both focal research efforts (previous migration studies in the Training Area/Reserve) and longer-term trends from
annual monitoring suggest that the overall population is healthy at Camp Edwards. Likewise, the response to
management actions including prescribed burning and mechanical forestry appears to be overall positive from
targeted research, long-term monitoring, and anecdotal observation.

Prior to TY 2016, Whip-poor-will numbers shown in Table 3-1 and in Appendix G have included multiple
surveys, and likely repeated counts. From TY 2016 onward, the number reported reflects the lowest number
(between two observers) heard per site during a single round of surveys to remain conservative in reporting, while
keeping detections over negative site records (sites are only considered negative records if surveyors mark paired
Zeroes).

3.4 SOIL CONSERVATION MANAGEMENT

All military and civilian uses and activities in the Training Area/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
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areas and well pads could be identified in a timely manner. None of the existing unimproved roads in the
Training Area/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. An
Army National Guard Engineering unit graded, cut drainage ditches for, and used gravel to rebuild the
westernmost portion of Estey Road, repairing the intersection with Fredrikson Road. Repairs consisting of
graveling significantly degraded road segments were funded and initiated, although not completed, by the
IAGWSP, coordinated with the EMC’s Environmental Officer, on Jefferson Road, Wheelock Road, and Crowell
Road. IJAGWSP coordinated closely with Natural Resources to minimize impact on the Agassiz’s clam shrimp,
coordinate the project with NHESP through permit amendment, implement mitigation measures, and ensure
provision of abundant clam shrimp habitat while maintaining an effective road network that supports training,
remediation, natural resources management, and emergency response.

3.4.1 Erosion

The Integrated Training Area Management Program (ITAM) worked with Camp Edwards Facilities Engineering
to conduct limited erosion maintenance 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 military training site and high-quality habitat for rare species (Table 3-1) 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 2021, two larger restoration
projects were implemented along with several smaller, focal projects — all of which are discussed in much
greater detail in Section 3.5.6. Table 3-2 provides an overview list of the projects. A mastication project
restored the area surrounding the NBC Site to more open woodland conditions. One hardwood coppice
management project was conducted in-house, experimenting with mechanical alternatives to chemical
strategies. Two training areas received in-house mastication treatment to clear midstory vegetation and
reestablish lines of sight and maneuverability while improving habitat conditions. Prescribed burns
implemented for habitat and vegetation management are discussed in Section 3.6.1.

Table 3-2 Training Area Management Projects

Training Area Acres Primary Objective Treatment Method
Treated
A-4 (NBC Site) 42 Training site rehabilitation Mastication of vegetation < 6” DBH
BA-7 157 Training site rehabilitation Targeted mastication of standing dead
trees
BA-6 4 Training site rehabilitation Mastication of mid- and understory
vegetation

Management and conservation planning for holistic ecosystem health are fundamental to Department of Defense
conservation and efforts at Camp Edwards within and outside the Training Area/Reserve. Rare species habitat
management integrates climate resilience, carbon sequestration, risk minimization (e.g., fire and southern pine
beetle), military training objectives, habitat diversity, and other considerations. Monitoring and research continue
to develop and support informed management and integration of these multiple objectives. Rigorous vegetation
and moth study designs were developed in TY 2021 for long-term monitoring supporting the master development
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plan Conservation and Management Permit. Breeding bird surveys continue to show positive or stable trends for
Species of Greatest Conservation Need while more targeted efforts such as Eastern Whip-poor-will monitoring
and research continue to show a strong association with both small arms range areas and habitat management
zones. Climate resilience planning and assessment is ongoing for Camp Edwards with the Woodwell Climate
Research Center, having been contracted in TY 2021. A critical outreach element for TY 2021 was
communicating through public tours and other venues that the entirety of Camp Edwards, especially within the
Upper Cape Water Supply Reserve, is managed for wildlife habitat — including small arms ranges and other
military training venues that provide critical open field habitat for a wide variety of pollinators and other fauna.

3.5.1 Vegetation Surveys

Primary effort for vegetation surveys in TY 2021 was focused on vegetation composition and structure pilot
surveys linked to the long-term moth monitoring protocol. This long-term effort will provide valuable response
and trend data for a variety of habitat to inform management activities and strengthen interpretation of faunal
survey results.

3.5.2 Invasive and Nuisance Vegetation Management

Invasive plants are 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. Invasive species are primarily from the Massachusetts Invasive Plants Advisory Group
(MIPAG) lists, but also include emerging invasive species as coordinated with partner agencies.

Nuisance species are more selectively or situationally defined and may include native plants under certain
conditions. Several native species have displayed such aggressive establishment and regeneration that they
require targeted management in order to preserve the training and preferred habitat value of some training venues.
Although not exotic, these species, under certain conditions, can display the same dominant and disruptive
characteristics normally associated with invasive species. Pitch pine in particular has historically taken advantage
of neglected training sites to create impenetrably dense, overstocked monocultures that provide little habitat value,
produce unhealthy trees, present significant fire hazard, prevent training, and suppress all other vegetation. Other
native, desirable species that may situationally present a nuisance condition from a habitat perspective include
bayberry and sweetfern due to tendencies towards monoculture through chemical defenses.

Exotic invasive plants are a management concern both in the Training Area and within the Cantonment area.
Effective management of these species, primarily 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 conducted in-house herbicide treatment to control the spread of
Calamagrostis epigejos, an aggressive and exotic invasive grass. Crew used a backpack sprayer and a motorized
UTV-mounted pump to spray a Glyphosate solution on clumps of the grass along Richardson Road, in Demo 2,
on Sierra Range, and in Training Area BA-6. All spraying was precisely targeted with wands rather than boom or
broadcast spraying. A total of 3.3 pounds of active ingredient were applied across these sites, over the course of
the summer. ITAM also conducted hand pulling to remove spotted knapweed (Centauria stoebe) from restored
training sites on BP-1, Demo-2, and Wheelock Overlook, covering 7 acres.

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
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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 monitored the sites from
2019-2021. No major invasive species problems remain at sites where rare plants still exist, but several of the
bowls where rare species have disappeared over the years still have high numbers of invasive shrubs and small
trees. The Natural Resources-ITAM Office plans to remedy this through targeted tree removal in order to return
frost bottom effects to these bowls.

3.5.3 Bird Surveys

This is the ninth year that point counts were conducted along a bird survey route through the Training
Area/Reserve to determine differences in bird activity in a variety of military training areas and habitat types. The
routes consisted of 65 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 completed in TY 2021 due to
other priorities; although the data were provided to a graduate student at the University of Massachusetts for
potential future analysis. Additionally, with the completion of nine years, the Natural Resources Office has been
evaluating trend data as able, prioritizing species of significant conservation interest (e.g., Species of Greatest
Conservation Need as defined in the State Wildlife Action Plan). The State Wildlife Action Plan is available at
https://www.mass.gov/service-details/state-wildlife-action-plan-swap.

Eastern Whip-poor-wills (Antrostomus vociferus) are discussed in more detail in Section 3.3.7. The annual
surveys in TY 2021 continued a gently increasing trend in Eastern Whip-poor-will abundance. Additionally,
Whip-poor-wills were detected at all 32 survey locations with an average of 4.3 birds per point.

For the seventh year, a point-count methodology was implemented in continuation of a state-wide survey of
grassland birds coordinated with the DFW and Mass Audubon, which has been incorporated into the overall bird
survey effort. This method is intended to be continued to evaluate trends in grassland bird populations and
response to management. State-listed species were reported to NHESP (Table 3-1), including Grasshopper
Sparrows (Ammodramus savannarum) and Upland Sandpipers (Bartramia longicauda). The Eastern Meadowlark
(Sturnella magna) was also listed as a Species of Special Concern in TY 2020, and will now be reported in Table
3-1.

Twenty-two Species of Greatest Conservation Need (SGCN), as categorized by the State Wildlife Action Plan,
were observed during breeding bird point counts in TY 2021 (See Table 3-3). Three species were not included
due to the birds being flyovers not using habitat (Great Black-backed Gull, Common Loon, Herring Gull).
Additionally, the Blackpoll Warbler and Nashville Warbler are migrants here and not included in analysis or
conservation planning. Additional SGCN are frequently observed at Camp Edwards, but are not readily detected
through diurnal point counts, including American Woodcock (occasional focal surveys conducted) and Eastern
Whip-poor-will (discussed above). Many of the SGCN reported below are notable in their degree of occupancy
(survey sites with detection) at Camp Edwards and several show significantly positive response to habitat
management, especially including Brown Thrasher and Field Sparrow, but somewhat surprisingly also species
such as Scarlet Tanager. The overall proportion of occupied survey sites is shown in Table 3-3, but most of the
species are more distinctly associated with habitat of either the Training Area/Reserve or Cantonment grasslands
and are reported separately. A total of 65 training site points and 14 grassland sites were surveyed in TY 2021.

Table 3-3 compares TY 2021 point count results to the 2015-2020 occupancy, which is the proportion of surveyed
sites with recorded detections of a species. Occupancy is correlated with abundance and both measures are being
analyzed and prepared for a more thorough reporting. Results that are more than 20% different from the period
mean are shown in either green or red for increase or decrease, respectively. However, such differences should be
evaluated along with overall trends, which will be contextualized in the overall report. While not strongly
apparent in the simplified table, a notable trend is response of shrubland associated species (e.g., Prairie Warbler,
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Field Sparrow, Brown Thrasher) to the combination of restoration management in both grassland and pine barrens
habitats which is seen in decreasing trends in the smaller grasslands area offset by increases in occupancy and
abundance in the training area. Another notable trend for grassland obligate species is those associated with low
grass (e.g., Horned Lark) and very open field/prairie habitat (e.g., Upland Sandpiper) were much less detected in
cantonment grasslands. However, those species were more densely populated in nearby JBCC habitats such as
the capped landfill and airfield.

TABLE 3-3 BREEDING BIRD POINT COUNTS — SPECIES OF GREATEST CONSERVATION NEED

Species TY 2021 Sites Prog::;ilo :::o]f 4S)iies 20]:;3:3:'::’?:”“
American Kestrel 4 0.29 0.35
Brown Thrasher 11 0.79 0.60
§ Chimney Swift 7 0.50 0.12
§ Eastern Meadowlark 11 0.79 0.42
C | Eastern Towhee 11 0.79 0.90
% Field Sparrow 5 0.36 0.40
g Grasshopper Sparrow 13 0.93 0.76
Horned Lark 0 0.00 0.05
Prairie Warbler 12 0.86 0.75
Purple Finch 2 0.14 0.19
Upland Sandpiper 1 0.07 0.50
Species TY 2021 Sites Pro(;::'r;ilo ::;ss)iies 20]:;3:3&2?""
. | Black-and-white Warbler 30 0.46 0.37
§ Black-billed Cuckoo 13 0.20 0.19
":’ Brown Thrasher 36 0.55 0.6
3 Eastern Towhee 65 1.00 1
o Field Sparrow 28 0.35 0.22
.g Prairie Warbler 34 0.52 0.43
~ | Purple Finch 9 0.14 0.14
Ruffed Grouse 50 0.77 0.71
Scarlet Tanager 52 0.80 0.79

In the table above, results that are more than 20% different from the period mean are shown in either green or red for increase or
decrease, respectively.

3.5.4 Deer Hunt

There was a deer hunting season in the Training Area/Reserve during TY 2021 in which 60 deer were taken
during 903 hunter days. The Natural Resources Program supports a hunt sufficient to maintain a harvest level that
is compatible with a healthy deer herd and healthy ecosystem. MAARNG and DFW generally feel that the recent
average of 60 deer per year meets the overall objective. Browse surveys have been conducted every few to
several years. DFW primarily relies on the biological data collected at the deer check to adjust the number of tags
that are available each year. The 2017 browse survey indicated little to no browse pressure.

The Natural Resources 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
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hunt. Hunting during TY 2021 included a three-day hunt for paraplegic sportsmen (October 29-31, 2021), a one-
day youth hunt (October 3, 2021), a two-day opening for archery scouting (November 16-17, 2021), a three-day
archery season (November 19-21), a one-day hunt for military sportsmen (December 5, 2021), a six-day shotgun
season (December 7-12, 2021), and a two-day primitive (muzzleloader) season (December 17-18, 2021). Graph 3-
5 shows the hunter days and deer harvest ratio since TY 2012.

During TY 2020, the Natural Resources Office and the Division of Fisheries and Wildlife conducted hunter
surveys to determine hunter preferences, to better respond to queries and requests from hunters, and to determine
the success of our advertising efforts. The hunter surveys were not conducted in TY 2021 due to safety protocols
to prevent the spread of Covid-19. The hunter surveys are planned to continue in TY 2023.

Graph 3-5 Camp Edwards Deer Harvest
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The goal of the hunt program is to provide recreational opportunities to the public and military and to harvest deer
for the health of the herd and for ecosystem management. Deer harvests on base have been close to the 60 deer
per year goal. Casual observations of browse on site do not indicate excessive browsing, except on specific
species. These species are being preferentially browsed and are often state-listed plants. The Natural Resources
Office has begun efforts to exclude deer from sites where this species-specific browse has been observed. The
Natural Resources Office, Range Control, and the Southeast District of DFW have continued to make as many
days and acres available to hunting as is possible given safety concerns and staff resources. Efforts to advertise
the hunt were also aimed at increasing harvest as well as recreational use of the site.

3.5.5 Wild Turkey Hunt

There was a five-day wild turkey hunting season in the Training Area/Reserve from May 3-7, 2021 during which

115 hunters took 23 turkeys. In addition, a one-day youth turkey hunt was held on April 26, 2021 in which 2
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youths participated with one turkey taken. Graph 3-6 provides information on the wild turkey hunts conducted in
the spring since TY 2012.

Graph 3-6 Camp Edwards Turkey Harvest
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Note: Hunter Days is the sum of the number of hunters each day for each day of the annual hunt. In TY 2020, the turkey hunt was canceled
due to the statewide shutdown for the Covid-19 pandemic.

3.5.6 Restoration Activities

The Natural Resources/ITAM Program completed significant restoration work on two training sites and in-house
maintenance on an additional two training sites and habitat patches throughout the base. These projects were
conducted in Training Areas A-4, BA-3, BA-6, and BA-7.

3.5.6.1 — NBC Mastication

ITAM conducted a project devised in accordance with military requests to increase tactical training options at the
NBC (Nuclear, Biological, Chemical) site in training area A-4. This site was chosen because it is a popular
training venue with a variety of structural training aides and is conveniently located near major roads. The woods
surrounding the site had increasingly overstocked understory and midstory, occluding lines of sight and hindering
maneuver. Prescribed fire in this training area in 2004 provided exceptional relief visible in tree rings and overall
forest health. Since that burn, white oak, in particular, has densely regrown reducing habitat quality for a variety
of species, reducing training value, and reducing overall forest health through competition and shading.

This project masticated (mechanically mowed/mulched) trees < 6” DBH (diameter at breast height) in 42 acres
surrounding the current perimeter of the site. All material resulting from this project was left on the ground for
future consumption by prescribed fire. The project did not impact mature trees and opened the midstory to permit
vision into and out of the site for perimeter defense training while also improving dismounted maneuver around
the site, permitting infiltration training. The treatment unit before mastication had approximately 250 trees per

acre, counting everything greater than 4" DBH as a tree. After treatment this was reduced to approximately 103
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trees per acre, restoring functionally to the conditions immediately post-fire after prescribed burn operations in
2004. Basal area was reduced from 85 square feet per acre down to 62.5.

Following this treatment and future prescribed fire, this treatment will approach stand conditions more similar to
20 or 30 years ago, based on past forestry assessment, vegetation structure (e.g., very high density of small
diameter trees in the understory and midstory), and anecdotal tree ring assessment. The structure of this stand and
known fire history show more open, spaced overstory of comparatively robust trees heavily encroached by young
trees moving into the midstory and shading out understory conditions for wildlife such as Eastern Whip-poor-will
and plants such as Lowbush Blueberry. Understory mastication of brush and young trees facilitates further
management with fire and restores previously more healthy ecosystem conditions and stand resilience.

3.5.6.2 — BA-7 Snag Mowing

Natural Resources conducted a snag (standing dead tree) mowing contract in training area BA-7, removing
hazardous snag trees on 157 acres. This project involved pushing over and breaking up standing dead trees that
posed risks for both soldier and natural resources personnel as well as prohibiting habitat maintenance using
prescribed fire. This was a highly targeted approach to lay down decaying trees to allow reopening training area
BA-7 for prescribed fire management and troop maneuver. The project was designed to leave an average of three
snags standing per acre, to preserve habitat value for cavity nesters and bark dwellers. Bark dweller includes a
whole host of taxa including birds (e.g., Brown Creeper), bats, a wide variety of invertebrates, and other species.
Opportunistic understory patch mowing was incorporated only for access to snags being removed, which provided
significant habitat benefit by introducing structural diversity in a mosaic, irregular pattern that also facilitates
reentry with prescribed fire.

3.5.6.3 — In-House Management

ITAM conducted in-house mastication of 6 acres of mid and understory vegetation in BA-3 and BA-6. The
mowing in BA-6 was a continuation of a multi-year effort to reduce snag risks to soldier safety, to stimulate a
grassy and ericaceous understory, remove dangerous ladder fuels that posed a serious torching hazard, and to
increase suitability for soldier training and bivouacking. The site has greatly varied conditions based on its
decades of intense use for training and bivouacs. Mastication is primary managing encroaching young trees and
dense scrub oak, both filling in the midstory canopy and densely shading the understory conditions and providing
ladder fuels for wildfire. As such, it is not a significant change to overstory stem density (e.g., primary trees), but
opening the midstory and exposing the understory plants to sunlight and restoring habitat for a variety of barrens
specialists. All material generated by this activity is left on-site for future consumption by prescribed fire.

3.5.6.4 — Pending Projects for Fiscal Year 2022

The following two projects were conceived and funded in TY 2021 but are scheduled for execution in TY 2022.

BA-3 Training Area Management

This project was devised in accordance with military requests for a suitable training area to conduct Artillery
Table VII evaluations. This site was chosen because of its historic intensive training use, its proximity to TTB
Kelley and a well-established trail network, and need for habitat maintenance and restoration. The project entails
creating a 7-acre area field in similar condition to restored battle positions and designed to meet the spatial
requirements of a Field Artillery Battery conducting Table VII qualifications. Table VII does not include Artillery
live fire. The site will be seeded with native warm and cool seasons grasses plus a mix of pollinator-friendly
flowers for long term resilience.

This project also involves masticating vegetation < 6” DBH in 68 acres surrounding the proposed artillery training
site. This portion of the project will produce superb habitat for listed moths and an array of birds while
significantly reducing what is a currently dangerous level of midstory fuels. This is already a focal area for
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Barrens Buck Moth and many other rare species, but with degrading condition from high density regrowth in the
understory and midstory. The project will also conduct a 50% harvest of trees > 5” DBH on 11 acres adjacent to
the central artillery training site. This portion of the project will create a stable trail for towed artillery, increase
lines of sight, facilitate dismounted maneuver, reduce potential vehicle impacts on trees, and reduce wildland fire
fuel loading.

RAW3 Frost Bottom Restoration

This project aims to restore a natural functioning and self-maintaining frost bottom along the western boundary of
the Impact Area. Frost bottoms are rare and focal habitats for a large number of habitat specialists within a pine
barrens matrix, including state-listed plants. This project is part of the NHESP-approved mitigation efforts under
the Conservation and Management Permit for the upcoming MPMG Range development and other projects. The
habitat restoration efforts are focused on restoring a variety of "pine barrens" habitat conditions from scrub oak
shrubland through pitch pine - scrub oak natural community, which are some of the rarest natural communities in
the region and are of global conservation concern. Restoring these conditions outside the Impact Area, as
mitigation under the CMP, provides a host of benefits for flora and fauna, while providing the opportunity to
implement regular habitat maintenance for ecosystem health. All woody material and debris from this project will
be removed from the base. The prime focus of this project is an 8-acre depression that is overgrown and lacks
airflow for frost bottom ecological function. This portion of the harvest will remove all trees within the depression
to reinvigorate the shrubby understory and restore growing season frost conditions.

Immediately west of the central clearing, this project will thin 14 acres of woods extending from the frost bottom
to the top of the moraine. This thinning is intended to reduce fuels, invigorate the understory and facilitate the
flow of cold air into the frost bottom. The final portion of this project is a 5-acre thinning to the north of the frost
bottom. This will permit additional airflow to the frost bottom and will tie into a 2017 harvest conducted at OPs 9
and 10, creating contiguous habitat improvement and fuel reduction along the Impact Area.

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 prescribed burns are targeted to meet the multiple objectives of fuel reduction, habitat
improvement, firefighter training, and soldier training support. The mix of those targets changes by operation, but
each is met to varying degrees. The program is outlined in the Camp Edwards Fire Management Plan which is
available on the E&RC’s website: https://www.massnationalguard.org/ERC/publications.htm. The Camp
Edwards smoke management permit (#4F02008) was renewed November 4, 2020, and is valid through December
31, 2022.

Limited prescribed burning was conducted within the Training Area/Reserve in TY 2021. Weather conditions
were unusually wet during this year, creating limited opportunities to conduct prescribed burns. The Covid-19
pandemic that began in TY 2020 continued to have impacts on prescribed burn operations, however to a lesser
degree as a result of vaccinations and procedural controls that were established to help mitigate risk associated
with Covid-19 transmittal during prescribed burn operations. A significant transition related to planning and
implementation occurred during TY 2021. The availability of local contractors to conduct fire management
projects no longer exists. This has created a need to rely to a greater extent on Natural Resource Office staff,
other Camp Edwards program staff, Joint Base Cape Cod Fire Department, and partner agencies to accomplish
prescribed burns and fire trainings.
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During TY 2021 a total of four prescribed burns were conducted, two within the pine barrens (training area) and
two with in the grasslands for a total of 115 acres. The ten-year prescribed fire accomplishment within the
Training Area/Reserve is shown in Graph 3-7.

Prescribed fire goals for TY 2022 are to increase the operational burn days to 25, with an average burn size of 25
acres, take advantage of a larger burn window, and burn approximately 600 to 1,000 acres of pine barrens (550+
acres) and grassland habitat (40-60 acres). This is a good balance of objectives to meet primary habitat and
training lands management objectives while building capacity, experience, and programmatic structure.
Significant 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. The primary limiting factor for wildland fire has recently been weather/climate with more
extreme fluctuations in conditions (e.g., extended drought broken by extreme rain events) and more frequently
shifting weather conditions — particularly with respect to precipitation.

Graph 3-7 Prescribed Fire Accomplishment within the Training Area/Reserve
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Note: Training Year acreage is graphed on the left and the number of burns is graphed on the right axis. In TY 2020, no prescribed burns
were conducted due to weather conditions in the fall and the Covid-19 pandemic in the spring.

Wildland fire efforts for TY 2021 were focused on building the wildland fire program and planning efforts for
future years. Approximatley 1.9 miles of fire break was improved along Jefferson Road on the north side of the
central impact area, increasing safety and improving the ability to implement prescribed burns. During fall 2021
monthly wildland fire management meetings were initiated and helped to facilitate discussions with and between
key leadership elements at Camp Edwards. A new 300 gallon wildland skid unit replaced a unit that was taken out
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of service and was mounted on an exiting truck to make a Type 6 wildland engine. Two prescribed burn plan
updates were contracted, covering approximatly 525 acres. Colorado State University was contracted to begin the
Integrated Wildland Fire Mangement Plan update for Camp Edwards with an anticipated coompletion date in late
2022.

The Natural Resources office provided assitance to multiple partner agencies. All of this assistance was outside
the Upper Cape Water Supply Reserve, but these partnership actions are critical to supporting habitat and
ecosystem management within the Reserve. Various assistance for planning and active wildland fire was
provided to the Massachusetts Division of Fisheries and Wildlife, DCR, Maine Army National Guard, New
Hampshire Army National Guard, and others.

3.6.2 Fire Management Training

Wildland fire training remains a critical component of natural resources management and interagency
partnerships. During the past twelve months limited training took place as a result of Covid-19 and lack of
contractors capable of conducting trainings. Several trainings were still able to be held using in house and partner
agency capacity but were scaled back to better address the situation and needs. Approximately fifteen Army
National Guard Firefighting Detachment firefighters were provided wildland fire training. Three Natural
Resources Office staff were provided Firefighter Training (S-130) and Introduction to Wildland Fire Behavior (S-
190), enabling them to become part of the prescribed burn team. Twelve of the Camp Edwards prescribed burn
team received first aid, CPR, and AED training to meet newly established Army prescribed burn crew training
requirements. Fourteen people from Camp Edwards and partner agencies were provided Firefighter Type 1 (S-
131) training. One Natural Resources Office burn crewmember became agency qualified as a Fire Fighter Type
1/Incident Commander Type 5. Over six individuals initiated work on their Fire Fighter Type 1/Incident
Commander Type 5 or Fire Effects Monitor Position Task Books. The Wildland Fire Program Coordinator has
started the processes of tracking trainings and qualifications in the Incident Qualification System (IQS).

Planning has begun for a fall 2022 wildland fire training academy to be held at Camp Edwards.

Photograph 3-3 A wildland firefighter provides ignition during a prescribed burn
in the Cantonment Area grasslands.
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3.7 PEST MANAGEMENT

During TY 2021, Natural Resources and ITAM conducted limited herbicide applications, limited to in-house
control of Calamagrostis epigejos, an aggressive and exotic invasive grass. Crew used a backpack sprayer and a
motorized UTV-mounted pump to spray a Glyphosate solution on clumps of the grass along Richardson Road, in
Demo 2, on Sierra Range, and in Training Area BA-6. All spraying was precisely targeted with wands rather than
boom or broadcast spraying. A total of 3.3 pounds of active ingredient were applied across these sites, over the
course of the summer. ITAM also conducted hand pulling to remove spotted knapweed (Centauria stoebe) from
restored training sites on BP-1, Demo-2, and Wheelock Overlook, covering 7 acres.

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); therefore, Camp Edwards does not require an air quality control permit
for stationary source emissions under the provisions of the Clean Air Act (CAA) or to measure and report actual
emissions from its stationary sources.

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 November 4, 2020.
The permit is valid through December 31, 2022.

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 submitted March 31, 2021 using calendar year 2020 data.

The only MAARNG stationary source emissions locations in the Training Area/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
November 4, 2020 and is valid through December 31, 2022. The biennial smoke management report was
submitted May 15, 2019. Information on prescribed burn activities within the Training Area/Reserve for TY
2020 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 detonation of unexploded ordnance in place and for other unusual noise events.

Page 64



Final Annual State of the Reservation Report for Training Year 2021

3.10 STORMWATER MANAGEMENT

There were no new stormwater runoff increases in the Training Area/Reserve due to military training activities,
and no new stormwater discharges from military training activities were made directly into wetland resource areas
in the Training Area/Reserve.

3.11T WASTEWATER MANAGEMENT

Depending on the location of facilities, wastewater and sewage from MAARNG training activities in the Training
Area/Reserve was pumped from portable toilet facilities and hauled off base for disposal at licensed disposal
facilities or discharged through the normal operation of existing septic systems (1,000 gallon) at Range Control
and the Ammunition Supply Point that are regulated by MassDEP. (Note: There is a septic system at the former
Otis Fish & Game Club located on Camp Edwards in the southwestern corner of the Training Area/Reserve; it is
not in use at this time because the building is out of service. There are septic systems within the boundary of the
Training Area/Reserve, at Cape Cod AFS and the USCG Communications Station, that are not subject to Chapter
47 of the Acts of 2002 and the EPSs, but which are regulated by MassDEP.)

3.11.1 Wastewater Treatment Plant Discharge

The Otis ANGB wastewater treatment plant operated within the discharge volume limits of its wastewater
discharge permit during TY 2021. The plant discharged 39,561,077 gallons of sewage into the sand filtration
beds in the Training Area/Reserve; a daily average of 108,387 gallons versus its permitted twelve-month moving
average flow of 360,000 gallons. Graph 3-8 shows the daily average pumping rate of the Otis system since TY
2012.

Graph 3-8 Wastewater Treatment Plant Discharge
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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 2021. Casings are turned in periodically
when economical.

Page 65



Final Annual State of the Reservation Report for Training Year 2021

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 was one small spill in the Training Area/Reserve during Ty 2021 below the reporting levels established in
the Massachusetts Contingency Plan. Approximately 4 ounces of hydraulic fluid leaked from an excavator doing
work in the Central Impact Area. The spill was cleaned up with any contaminated soil or cleanup materials
disposed of in accordance with applicable federal and state environmental regulations.

3.14 HAZARDOUS WASTE MANAGEMENT

The MAARNG complied with its policy of not performing maintenance activities on military vehicles in the
Training Area/Reserve throughout the year. Thus, hazardous wastes normally associated with vehicle
maintenance and repair facilities were not generated or stored in the Training Area/Reserve. Vehicle maintenance
is completed at the UTES facility, which is outside of the Training Area/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 Training Area/Reserve, MAARNG Environmental
tracks the procedure to ensure compliance with applicable regulations.

Upon the completion of an internal review of the Camp Edwards hazardous waste program, it was determined that
the Satellite Accumulation Area located within the Range Control complex was no longer necessary. Wastes
generated within the Training Area/Reserve are now managed within the existing accumulation area located
UTES, which is located outside of the Training Area/Reserve.

3.14.1 Hazardous Waste Disposal and Reporting

A biennial Hazardous Waste Report must be prepared and submitted to the EPA and MassDEP in March of even-
numbered 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 2020 for hazardous waste disposed of
during calendar year 2019. Graph 3-9 provides information on the volumes of hazardous waste disposal reported
for the past six biennial reports. In general, the majority of the reported waste is generated from the repair and
maintenance of military vehicles, aircraft, and equipment. These wastes include vehicle fuels, oils, antifreeze and
associated rags and clean-up materials. The quantities of waste disposed of will fluctuate year to year based on the
operational tempo of the MA ARNG within that year. 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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3.15 VEHICLE MANAGEMENT

Unauthorized All Terrain Vehicle (ATV) and dirt bike access to the Training Area continued to be a problem in
TY 2021. Range Control officials provided information to the Environmental Police as to locations and times
such use was identified to help them adjust their patrols accordingly. As the level of unauthorized ATV and dirt
bike access increases, continued coordination with the Environmental and local police takes place. Current efforts
including sign posting, cameras, Camp Edwards Range Control inspections and Environmental and State Police
patrols, have seemed to slow the illegal use of the Training Area/Reserve for ATV and dirt bike riding. However,
this will be an ongoing effort. The entire Training Area/Reserve is now posted as off limits. This should help
with public awareness and the enforcement of no trespass laws.

Graph 3-9 Hazardous Waste Disposal — Camp Edwards
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3.16 GENERAL USE AND ACCESS MANAGEMENT

Public access to Camp Edwards is limited; however, under certain circumstances public access to Camp Edwards
may be available such as hunting during the deer and turkey seasons (See Section 3.5.4 and 3.5.5).

3.17 CULTURAL RESOURCES MANAGEMENT

All MAARNG actions in the Training Area/Reserve are reviewed by the MAARNG Cultural Resource Manager
to ensure compliance with all applicable federal, state, and local cultural resource regulations. The MAARNG
consults regularly with the Massachusetts State Historic Preservation Office (MA SHPO) ensuring actions are in
compliance with Section 106 of the National Historic Preservation Act. In addition to the MA SHPO, the
MAARNG consults regularly with the Wampanoag Tribe of Gay Head (Aquinnah) and the Mashpee Wampanoag
Tribe on undertakings that may affect historic properties that the Tribe has attached religious and cultural
significance.

3.18 EPS VIOLATIONS

On February 18, 2021, the MAARNG reported to the EMC a noncompliance with EPS 19, or more specifically,
with the OMMP for defined and approved use of a range. A unit conducted non-standard range use at Sierra
Range on February 11, 2021, and at Echo Range on February 12 and February 13, 2021. The unit was found to
have placed weapons zero targets on Sierra Range’s 25 meter line because snowfall had made accessing the usual
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25 meter zeroing targets difficult. The unit fired 700 5.56mm copper-only rounds of ammunition at those targets.
On Echo Range, the unit conducted transition firing (transitioning between 5.56mm copper-only rifle and 9mm
pistol fire) standing at 10 yards from stationary targets. A total of 17,000 5.56mm copper-only rounds were fired
on Echo Range.

As is required for nonstandard range usage, the Officer in Charge and the Noncommissioned Officer in Charge
did not seek approval for the nonstandard training from Camp Edwards Plans and Training, the Environmental &
Readiness Center, and the EMC’s Environmental Officer.

Corrective actions included counseling full-time Range Control staff on the importance of following established
processes of consultation and approval for any non-standard training event; directing the Range Control
maintenance manager that targets shall not be altered or additional targets installed on a range unless there is an
approval in writing or the range is being prepared for an approved proof of concept for a future training event; the
Officer in Charge formalizing non-standard training requests (exceptions to policy) in a Standard Operating
Procedure; retraining full-time Range Control staff; and written counseling for those personnel involved in
approving the non-standard training.

In a letter dated March 16, 2021, the EMC determined that the “placement of additional targets and the use of the
5.56mm M855A-1 EPR ammunition at the range is inconsistent with the current OMMP for Echo Range and is a
violation of EPS 19.0.” The EMC also determined “that the placement of the 25-meter zero targets between lanes
6-7 is inconsistent with the current OMMP for Sierra Range and is considered a violation of EPS 19.0.”
Additionally, the “failure of the Range Control OIC and NCOIC to follow the approved OMMP for Sierra and
Echo ranges constitutes a violation of Range Performance Standard EPS 19.0.”

In addition to corrective actions instituted by the MAARNG, the EMC required that the full-time Range Control
staff undergo annual training on EPS 19.0 and the BMPs and OMMPs; newly assigned Range Control staff
undergo training on EPS 19.0 and the BMPs and OMMP prior to being given authority for operational control of
the small arms ranges; documenting the corrective actions and additional EMC requirements in Camp Edwards
Operations and Training Regulation 350-2, and forwarding that to the EMC for review.

In a September 28, 2021, letter to the EMC, the MAARNG confirmed they completed the corrective actions and
additional EMC requirements listed above and provided the EMC with a copy of Regulation 350-2 and
documentation of the required EPS/OMMP training.

Appendix H lists violations reported since TY 2012.

3.19 MITIGATION

Details of mitigation requirements and actions for TY 2021 may be found in the Conservation and Management
Permit Compliance and Mitigation Actions in Appendix F.
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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 Training Area/Reserve
during TY 2021.

4.1 INVESTIGATION AND REMEDIATION PROGRAMS

There are two independent cleanup programs operating at JBCC: the Installation Restoration Program and the
Impact Area Groundwater Study Program.

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 off-installation plumes emanating from the
Cantonment Area. AFCEC is responsible for two IRP sites in the Training Area/Reserve: Chemical Spill-19 (CS-
19) and Fuel Spill-12 (FS-12) and three Military Munitions Response Program (MMRP) sites: Old K Range,
former Mock Village, and former Otis Gun Club. 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 legacy
training in the upper 14,886 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 16 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 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. However, they share sampling results, equipment, technical innovations, and even a
treatment facility. Figure 4-1 shows the areas under remediation by the IRP and the IAGWSP in the Training
Area/Reserve. The map in Figure 4-1 is available at http://jbcc-

iagwsp.org/community/facts/jbcc_plume map 121421.pdf
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Figure 4-1 JBCC Groundwater Plume Map
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4.2 INSTALLATION RESTORATION PROGRAM ACTIVITIES IN THE TRAINING
AREA /RESERVE

In TY 2020, 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 Training Area/Reserve. A
Streamlined Remedial Investigation/Feasibility Study (RI/FS) was prepared for the former World War II Mock
Village and has been finalized. A RI was completed in TY 2019 at the World War II-era Old K Range and an FS
was drafted and submitted for review in TY 2021. Numerous 2.36-inch rockets and other ordnance were
discovered at the Old K Range during the CSE Phase II and RI field work. Because some of the rockets
contained high explosives, this site is currently off limits. A RI was also completed for the former Otis Gun Club
and an FS was drafted but identified data gaps; therefore, a Supplemental RI is planned to collect additional data.
The MMREP sites in the Training Area/Reserve are all former training sites. In addition to the MMRP sites,
AFCEC manages two groundwater plumes in the Training Area/Reserve (CS-19 and FS-12). AFCEC closed a
former site referred to as CS-18, which was also located in the Training Area/Reserve.

In TY 2021, groundwater monitoring was conducted at CS-19 where the contaminant of concern is RDX. RDX
was detected above the EPA risk-based level of 0.97 pug/L in one of three monitoring wells sampled. The highest
RDX concentration was 1.4 pg/L.

AFCEC also manages three 1.5 MW wind turbines at JBCC, two of which are located in the Training
Area/Reserve. The turbines offset the energy use in the IRP by 100% (approximately $1.5 million per year). The
turbine operation is curtailed for the Northern Long-Eared Bat from July 15 to October 15, 30 minutes before
sunset to 30 minutes after sunrise for wind speeds less than 4.5 meters per second. There were no reported bat or
bird strikes during TY 2021.

4.3 |IMPACT AREA GROUNDWATER STUDY PROGRAM ACTIVITIES

During TY 2021, the IAGWSP operated groundwater treatment systems for plumes associated with the former
Demolition Area 1, former J-3 Range, former J-2 Range (northern and eastern), the former J-1 Range (southern and
northern), and the former 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 groundwater plume continued in TY 2021. Work on Phase IV
Area 1 (10 to 15 acres) of the CIA long-term source area response continued throughout the year. In the Central
Impact Area, 93 acres have been cleared to 90%. 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.

The IAGWSP conducted sampling at the former J-3 Range as follow-up to detections from previous sampling done
to evaluate whether Per- and polyfluoroalkyl substances (PFAS) are present in the groundwater from sites where
open burning/open detonation is known to have occurred. Groundwater sampling conducted in TY 2021 was
conducted as follow-up to detections from 2020 PFAS sampling. Wells with the highest PFAS concentrations are
located within and east of the former J-3 Range Demolition Area and in the vicinity of the former melt/pour building
(where the melting/pouring or pressing of plastic bonded explosives occurred). Review of the data is ongoing and
any recommendations for sampling of additional wells and further investigations will be developed for Agency
review and approval.

Three new groundwater monitoring wells were added in TY 2021 (Figure 4-2) in support of groundwater
investigations at the Demolition Area 1 plume. The wells were installed co-located and adjacent to the groundwater
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monitoring well that had the highest detection of perchlorate during the 2020 reporting period. The wells will be

used to further define the extent of perchlorate and RDX contamination in this area.

Figure 4-2 IAGWSP Wells Installed During TY 2021
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SECTION 5

MISCELLANEOUS MILITARY AND CIVILIAN
ACTIVITIES AND ENVIRONMENTAL PROGRAM
PRIORITIES

5.0 MISCELLANEQOUS MILITARY ACTIVITIES

5.0.1 Camp Edwards Tours

Camp Edwards hosted 10 tours of the training area open to community members from August to November.
MAARNG soldier training venues, including simulated training and small arms ranges, the Natural Resources
Program, and groundwater treatment conducted by IAGWSP were the subjects of the tours. MAARNG training
requirements, habitat conservation and mitigation efforts were among the items discussed by the tour leaders. The
tours were advertised in the Enterprise newspapers and on the E&RC’s website. Approximately 200 members of
the community attended the tours.

5.1 PROJECTS AT CAMP EDWARDS

A multiple-year effort to replace the roofs on the barracks at Camp Edwards with modern metal roofs was
completed through the MAARNG’s
Construction and Facilities Office and the
Directorate of Facilities Engineering. All
eight barracks received sloped metal roofs
that better safeguard the barracks, reduce the
likelihood of roof leaks, and extend the useful
life of the buildings for at least another 50
years. Initially, the roofs were funded out of
Operations and Maintenance funding, but
additional funds were competed for and
ultimately awarded. The $4.38 million
dollars’ worth of additional funds allowed for
the last three barracks roofs to be completed.
In future years, the MAARNG will continue
to use this model to fix the envelopes of the
barracks to include repairing masonry and
replacing windows and doors.

Photograph 5-1 Two of Camp Edwards’s barracks with new,
metal roofs.

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 operations and activities.

Page 73



Final Annual State of the Reservation Report for Training Year 2021

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 (ret) Christopher Faux was appointed JBCC Executive Director in June 2018.

5.3 MISCELLANEOUS CIVILIAN ACTIVITIES

5.3.1 Eversource Projects

As part of the Mid Cape Reliability Project, Eversource is upgrading an existing Eversource switching station
(Bourne Switching Station #917) located on an easement in the Training Area/Reserve (Figure 5-2). Eversource
evaluated several sites for minimal loss of training land and impact to state priority habitat. Eversource is siting
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
Training Area/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 submitted an Environmental
Notification Form to the MEPA office on December 17, 2018. For this project, all review and permitting is
complete. Completion of the project is anticipated for 2023.

Figure 5-1 Eversource Switching Station Area
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As part of the construction, approximately 68,000 cubic yards of soil was removed from the site. Eversource had
the soil sampled with samples being tested for the following characterization parameters: PFAS, PFOA, volatile
organic compounds, semi-volatile organic compounds, total petroleum hydrocarbons, polychlorinated biphenyls,
Massachusetts Contingency Plan (MCP; 310 CMR 40.0000) 14 metals, conductivity, corrosivity, ignitability,
reactivity, pH, pesticides, herbicides, perchlorate, and explosives. All samples were below or within regulatory
guidelines, specifically MassDEP S1 standards. The MAARNG will be able to repurpose most of the material for
use on Camp Edwards at Dig Site 3 to be used for repair and maintenance as needed and for engineering training
within the dig site. Over the last nine years, the EMC and the MANG at Camp Edwards have been involved
stakeholders in Eversource’s proposal to replace the switching station. Other partner agencies include MEPA,
NHESP and DFW, the Cape Cod Commission, and the four Upper Cape Cod towns surrounding JBCC.

In TY 2019, Eversource came to the MAARNG with a new reliability project for another utility line from the
switching station running down Cape to the Town of Barnstable. This will create a redundant line that will help
ensure the Cape has reliable power. Eversource will use its current easement for the project.

5.3.2 Cape Cod Canal Area Transportation Improvement Program

The Canal Area Transportation Improvement Program, led by the Massachusetts Department of Transportation
(MassDOT), covers areas in Bourne and Sandwich and west along Route 25 into Wareham. According to
presentations given by MassDOT, the program will likely include replacing the Bourne Bridge and Sagamore
Bridge, improvements to the approach roadway network, multimodal improvements, and utility relocations.
MassDOT released the final Cape Cod Canal Transportation Study in October 2019, which recommended various
improvements and upgrades to infrastructure around the Canal Area including to the rotaries near the Bourne
Bridge and adding an additional Route 6 eastbound travel lane from the Canal to approximately Exit 59 (the old
Exit 2). Some changes could have potential impacts to JBCC and specifically the Camp Edwards Training Site.
The final report is available online at https://www.mass.gov/lists/cape-cod-canal-study-documents#cape-cod-
canal-transportation-study:-final-report-.

Data collection continues and will inform future alternatives analysis. The information will be used to determine
impacts to property, local and regional traffic patterns, environmental resources, cultural, historical, and
archeological resources and economic development. MassDOT held virtual public update meetings in June 2021
and November 2021. Documents and meeting materials related to the program may be found at:
https://www.mass.gov/lists/documents-meeting-materials-cape-cod-canal-area-transportation-improvement-
program.

5.4 ENVIRONMENTAL PROGRAM PRIORITIES

5.4.1 TY 2021 Environmental Program Priorities

The following subsections provide a list of the environmental program priorities established for TY 2021 as
published in the TY 2020 Annual Report for its activities associated with the Training Area/Reserve and the status
of achieving them..

Natural Resources and ITAM Management
o Finalize Sikes Act signatures on updated INRMP and implement annual review. (Completed)
e Implement projects and planning identified in the Conservation and Management Permit that established

an onsite mitigation bank and long-term habitat management and resource monitoring requirements.
(Accomplished for TY 2021 and ongoing)
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Continue to address potential federal status changes to species at Camp Edwards through interagency
consultation, planning, and partnership. (Ongoing)

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

Continue implementation and refinement of management focused monitoring of rare species, habitat
management, and training capabilities. (Ongoing; completed some target plans such as moth and
vegetation monitoring)

Continue to update wildland fire planning and program opportunities after hiring dedicated Wildland Fire
Program Coordinator, including updating Integrated Wildland Fire Management Plan and planning for
increased range usage. (Ongoing)

Continue upscaling of habitat and land management actions, including mechanical work and prescribed
burning, through internal actions and partnerships, to increase long-term ecosystem health and resilience.
(Ongoing)

Develop water feature conservation plans that provide for ephemeral features (e.g., vernal pools) while
minimizing impacts to wildlife and training. (Ongoing)

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. (Ongoing)

Cultural Resources Management

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

Document any new occurrences of identified cultural resources. (Ongoing)

Other E&RC Environmental Management Programs

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

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

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

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

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

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

Publish the final TY 2020 State of the Reservation Report. (Accomplished)
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5.4.2 TY 2022 Environmental Program Priorities

The following subsections provide a list of environmental program priorities for Camp Edwards for activities
associated with the Training Area/Reserve in TY 2022.

Natural Resources and ITAM Management

Implement projects and planning identified in the Conservation and Management Permit that established
an onsite mitigation bank and long-term habitat management and resource monitoring requirements.
Annual and ongoing for TY 2022 with primary emphasis on prescribed burning and monitoring/research.

Continue to address potential federal status changes to species at Camp Edwards through interagency
consultation, planning, and partnership. Ongoing with particular emphasis on the proposed change of the
Northern Long-eared Bat from Threatened to Endangered under the Federal Endangered Species Act.

Further develop supplemental plans for Natural Resources/ITAM long-term budgets and implementation,
including invasive species, wildland fire, and land rehabilitation. Ongoing with particular emphasis on
growing prescribed fire implementation.

Continue implementation and refinement of management focused monitoring of rare species, habitat
management, and training capabilities. Ongoing with TY 2022 emphasis on continuing long-term efforts
and initiating the robust moth and vegetation long-term monitoring effort.

Continue to update wildland fire planning and program opportunities after hiring dedicated Wildland Fire
Program Coordinator, including updating Integrated Wildland Fire Management Plan and planning for
increased range usage. Ongoing with Integrated Wildland Fire Management Plan completion planned for
this year.

Continue upscaling of habitat and land management actions, including mechanical work and prescribed
burning, through internal actions and partnerships, to increase long-term ecosystem health and resilience.
Ongoing with emphasis on strengthening prescribed fire program and monitoring of habitat effects.

Develop water feature conservation plans that provide for ephemeral features (e.g., vernal pools) while
minimizing impacts to wildlife and training. Ongoing with emphasis on more detailed planning of two
new vernal pools based on ongoing siting plan.

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. Ongoing.

Other E&RC Environmental Management Programs

Coordinate required soil, lysimeter and groundwater sampling at operationally active small arms 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 Training Area/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 Training Area/Reserve.

Provide information on environmental program activities regarding the Training Area/Reserve.
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o  Work closely with Camp Edwards, the Natural Resources Office, and the EMC to ensure training is
compatible with the EPSs.

o Provide support for the EMC and its advisory councils as required in Chapter 47 of the Acts of 2002.
o Publish the final TY 2021 State of the Reservation Report.
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APPENDIX A
ENVIRONMENTAL PERFORMANCE STANDARDS
AS AMENDED ON APRIL 6, 2017
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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:

e Development of public and Massachusetts Military Reservation water supplies.
e Preservation and improvement of water quality and quantity (recharge).
e 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:

e Consultation with applicable agencies with oversight of the training area before undertaking any
actions that are subject to state and/or federal regulatory requirements.

e 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.

e 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.

e Internal and external coordination of documentation for the Camp Edwards range management
programs and other related Camp Edwards management programs including: the Integrated

e Training Area Management Program, Range Regulations, Camp Edwards Environmental
Management System, Civilian Use Manual, and Standard Operating Procedures.

e [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:

e 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 well, or the
leaseholder of the property.

e No new stormwater discharges may be directed into Zone I areas.
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e No in ground septic system will be permitted within a Zone I area.

e No solid wastes may be generated or held within Zone I areas except as incidental to the
construction, operation, and management of a well.

e Travel in Zone I areas will be limited to foot travel or to vehicles required for construction, operation,
and maintenance of wells.

o No new or existing bivouac activity or area shall be located within a Zone I area.

o 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 suppoll 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:

e Will conform to all existing and applicable federal, state and local regulations.
e Must be able to be implemented without interference with ongoing remediation projects.
e 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:

e Groundwater Protection Policy.

e 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.

e 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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e Protection of existing; wetland resource areas for their contributions to existing and potential
drinking water supplies.

e Protection of wetlands for rare species and their habitats.

e 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 [OO-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:

e The relocation does not cause greater environmental impact to other resources.
e 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.

e 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

e Red Maple Swamp trail from Wood Road north and east to Avery Road

e Orchard and Jefferson Roads (continuous) from Cat Road south and east to Burgoyne Road

e 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

e Grassy Pond trail (side access to Sierra Range) from Gibbs Road south to Sierra Range

e Sandwich Road from the powerline easement north to the gas pipeline right of way

e 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:
e All unimproved roads, ditches, roads and drainage ways identified for maintenance will be cleaned of
logs, slash and debris.
e Unimproved roads and roads may not otherwise be improved unless approved for modification.
e 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

e Will ensure the maintenance of native plant communities, and
e 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

6.1 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:

e 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.

e 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.

e 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:

e 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.

e 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.

e 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.

e 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:

e Protecting rare and endangered species, and,
e 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:

e Development and implementation of a plan to monitor hunting of game species.

e Planning for multi-use objectives for recreation and hunting that incorporate public input and
recommendations.

e 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.
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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:

e 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.

e 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.

e 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.

e 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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e Buildings to support allowed training, operations and activities, including upgrading of those
facilities currently in place,

e Buildings used for the purposes of remediation activities,

e Buildings used for the purposes of development, operation and maintenance of water supplies,

e 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:

e Minimize debris on the range (e.g. shell casings, used targets)

e Minimize or control residues on the ranges resulting from training (e.g., unburned constituents, metal
shavings from the muzzle blast)

e 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. 1bs. 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: 339-202-9341
emily.d.kelly2.nfg@army.mil

Impact Area Groundwater Study Program

Pamela Richardson

PB 0516 West Outer Road
Camp Edwards, MA 02542
Telephone: 339-202-9360

Pamela.j.richardson.nfg@army.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: 774-327-0643
paul.e.rendon2.nfg@army.mil

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

Donald Veitch

2 Randolph Road

Hanscom AFB, MA 01731
Telephone: 339-202-3950
donald.h.veitch.civ@army.mil

Environmental Management Commission Environmental Officer

Leonard Pinaud

Building 3468, Beaman Street
Camp Edwards, MA 02542
Telephone: 508-946-2871
leonard.Pinaud@mass.gov

Barnstable County Correctional Facility

Sheriff James Cummings
6000 Sheriff’s Place
Bourne MA, 02532
Telephone: 508-563-4302
jcummings@bsheriff.net
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APPENDIX C
SMALL ARMS RANGE AND SOLDIER VALIDATION
LANE INFORMATION
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Operations Maintenance and Monitoring Activities
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OPERATIONS, MAINTENANCE & MONITORING ACTIVITIES
JULIET & KILO RANGE

TY 2021
Date Juliet Kilo
1 Oct 20 Maintenance: 70 gallons pumped (1 cm) Maintenance: 110 gallons pumped (W 4 cm; E
6.5 cm)
13 Oct 20 Maintenance: 70 gallons pumped (0 cm) Maintenance: 80 gallons pumped (W 2 cm; E
6.5 cm)
20 Oct 20 Maintenance: 410 gallons pumped (0 cm) Maintenance: 600 gallons pumped (W 0 cm; E O
cm)

Note: The STAPP™ bullet capture systems on Juliet and Kilo ranges was dismantled in Fall 2020. Juliet and Kilo Ranges
are currently operationally inactive ranges.
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Date
4 Oct 20
15 Oct 20
16 Oct 20
17 Oct 20
23, 24 Oct 20
24 Oct 20
7, 8 Nov 20
14 Nov 20
4, 6 Feb 21
6,7 Mar 21
13 Mar 21
14 Mar 21
18 Mar 21
19, 21 Mar 21
20, 21 Mar 21
25 Mar 21
26, 27 Mar 21
7,9 Apr 21
10 Apr 21
14,15 Apr 21
16,17 Apr 21
16-18 Apr 21
19, 20 Apr 21

1 May 21

14, 15 May 21
14,16 May 21
19 May 21
21, 23 May 21
5,6 Jun 21

8 Jun 21

9 Jun 21

11 Jun 21

11, 12 June
12, 13 Jun 21
20 Jun 21

20, 23 Jun 21
25, 27 Jun 21
9 Jul 21
12,13 Jul 21
18 Jul 21

SIERRA & INDIA RANGES

TY 2021

Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection

Pre/post-fire inspection

Maintenance: Bullet pocket

repair on berms
Pre/post-fire inspection

Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection

Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection

India
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection

Pre/post-fire inspection
Pre/post-fire inspection

Maintenance: Bullet pocket repair on berms

Pre/post-fire inspection
Pre/post-fire inspection
Pre/post-fire inspection

Final Annual State of the Reservation Report for Training Year 2021

OPERATIONS, MAINTENANCE & MONITORING ACTIVITIES
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Date Sierra

India
24 Jul 21 Pre/post-fire inspection e
27,29 Aug 21 Pre/post-fire inspection e
10,12Sep21 - Pre/post-fire inspection
11 Sep 21 Pre/post-fire inspection e
24,25 Sep 21 Pre/post-fire inspection e
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OPERATIONS, MAINTENANCE & MONITORING ACTIVITIES

LIMA RANGE
TY 2021
19, 21 Oct 20 Pre/post-fire inspection
30 Apr 21 Pre/post-fire inspection
16 May 21 Pre/post-fire inspection
10 Jun 21 Pre/post-fire inspection
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OPERATIONS, MAINTENANCE & MONITORING ACTIVITIES

ECHO RANGE
TY 2021

17 Oct 20 Pre/post-fire inspection
24 Oct 20 Pre/post-fire inspection
9, 13 Nov 20 Pre/post-fire inspection
14, 15 Nov 20 Pre/post-fire inspection
5 Feb 21 Pre/post-fire inspection
14 Mar 21 Pre/post-fire inspection
25 Mar 21 Pre/post-fire inspection
27 Mar 21 Pre/post-fire inspection
14,15 Apr 21 Pre/post-fire inspection
16,17 Apr 21 Pre/post-fire inspection
30 Apr 21 Pre/post-fire inspection
4 May 21 Pre/post-fire inspection
15, 16 May 21 Pre/post-fire inspection
21,22 May 21 Pre/post-fire inspection
5 Jun 21 Pre/post-fire inspection
10 Jul 21 Pre/post-fire inspection
23, 24 Jul 21 Pre/post-fire inspection
27 Aug 21 Pre/post-fire inspection
28 Aug 21 Pre/post-fire inspection
10, 11 Sep 21 Pre/post-fire inspection
11,12 Sep 21 Pre/post-fire inspection
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Lead Ammunition Use

Juliet, Kilo, Tango and Echo Ranges
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LEAD AMMUNITION USE HISTORY
ECHO RANGE

Final Annual State of the Reservation Report for Training Year 2021

Training .40 Cal 9 mm Total
Year Lead Lead

TY 2021 3,476 51,438 54,914
TY 2020 0 14,308 14,308
TY 2019 (0] 4,350 4,350
TY 2018 0 0 0
TY 2017 0 0 0
TY 2016 0 0 0
TY 2015 0 3471 347
TY 2014 0 0 0
TY 2013 0 0 0
TY 2012 0 0 0
TY 2011 0 0 0
TY 2010 0 0 0
TY 2009 0] 0] 0
TY 2008 0 0 0
TY 2007 0 1007 100
TOTAL 3,476 74,568 73,919

Notes: Echo Range became operational in Fall 2019.

1. Firing at Echo Range in TY 2007 and TY 2015 were part of tests for reintroducing lead ammunition.

LEAD AMMUNITION USE HISTORY
CUMULATIVE

Training

Echo Sierra KD

Tango

Juliet

Kilo

Year Range Range Range Range Range Range ficta!
TY 2021 54,914 0 0 0 0 0 54,914
TY 2020 14,308 0 0 0 7,690 84,032 106,030
TY 2019 4,350 0 0 0 30,089 81,179 115,618
TY 2018 (0] 0 0 0 36,583 119,342 155,925
TY 2017 0 0 0 16,495 51,897 115,662 184,054
TY 2016 (0] 0 0 4,200 61,052 49,638 114,890
TY 2015 347! 0 1,9933 6,960 65,266 69,973 144,539
TY 2014 0 0 0] 3,220 36,937 80,356 120,513
TY 2013 0 0 0 9,950 40,196 73,742 123,888
TY 2012 0 0 0 12,117 31,026 59,912 103,055
TY 2011 0 2,1202 0 37,122 63,541 125,154 227,937
TY 2010 0 0 0] 90,328 34,371 60,362 185,061
TY 2009 0 0 0 137,362 16,262 29,783 183,407
TY 2008 0 0 0] 17,725 0 0 17,725
TY 2007 100! 0 0 8,547 0 0 8,647

TOTAL 78,044 2,120 1,993 344,026 474,910 949,135 1,846,203

Notes: 1. Firing at Echo Range in TY 2007 and TY 2015 were part of tests for reintroducing lead ammunition.
2. Firing at Sierra Range in TY 2011 was part of a Line of Sight Analysis test.

3. Firing at KD Range in TY 2015 was part of a planning-level noise assessment.
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LEAD AMMUNITION USE HISTORY
JULIET RANGE

Training .40Cal 9 mm /a: 3.6 .38 Cal .45 Cal o)

Year Lead Lead mm mm Lead Lead (el Ve

Lead Lead Lead

TY 2020 0 7,690 0 0 0 0 0 7,690
TY 2019 0] 17,774 0 12,315 0 0] 0 30,089
TY 2018 0 12,781 0 23,802 0 0 0 36,583
TY 2017 0] 26,108 0 25,789 0 0] 0 51,897
TY 2016 0 9,200 0 51,852 0 0 0 61,052
TY 2015 2,500 24,828 0 36,938 0 1,000 0 65,266
TY 2014 2,400 18,874 9,000 6,663 0 0 0 36,937
TY 2013 2,450 9,260 0 27,286 0 0] 1,200 40,196
TY 2012 750 12,819 0 14,457 0 0 3,000 31,026
TY 2011 0] 16,911 0 46,630 0 0] 0 63,541
TY 2010 0 7,311 0 27,060 0 0 0 34,371
TY 2009 0 4,780 0 11,482 0 0] 0 16,262
TY 2008 0 0 0 0 0 0 0 0
TY 2007 0 0 0 0 0 0] 0 0
TOTAL 8,100 168,336 9,000 284,274 (0] 1,000 4,200 474,910

Note: A STAPP™ bullet capture system was installed at Juliet Range in August/September 2008 and dismantled in Fall
2020. Juliet Range is currently an operationally inactive range; the range was not used in TY 2021.

LEAD AMMUNITION USE HISTORY
KILO RANGE

Training .40Cal 9mm 2 33%  3gcal  .45Cal .233Cal
Year Lead Lead mm mm Lead Lead Lead gete!
Lead Lead

TY 2020 0 61,480 0 21,052 0 1,500 0 84,032
TY 2019 0 44,428 0 36,751 0 0 0 81,179
TY 2018 0 25,803 0 93,539 0 0 0 119,342
TY 2017 0 50,147 0 65,515 0 0 0 115,662
TY 2016 0 21,373 0 28,265 0 0 0 49,638
TY 2015 0 15,601 0 54,372 0 0 0 69,973
TY 2014 0 31,304 0 49,052 0 0 0 80,356
TY 2013 0 731 0 73,011 0 0 0 73,742
TY 2012 0 7,181 0 52,731 0 0 0 59,912
TY 2011 14,362 9,850 0 100,942 0 0 0 125,154
TY 2010 1,450 7,500 0 51,412 0 0 0 60,362
TY 2009 0 6,675 0 23,108 0 0 0 29,783
TY 2008 0 0 0 0 0 0 0 0

TY 2007 0 0 0 0 0 0 0 0
TOTAL 15,812 282,073 (0] 649,750 (0] 1,500 (0] 949,135

Note: A STAPP™ bullet capture system was installed at Kilo Range in August/September 2008 and dismantled in Fall
2020. Kilo Range is currently an operationally inactive range; the range was not used in TY 2021.
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LEAD AMMUNITION USE HISTORY
TANGO RANGE

Training .40Cal 9mm  “°2  556mm .38Cal .45Cal .233Cal .22 Cal Total
Year Lead Lead I:; ::I Lead Lead Lead Lead Lead ota
TY 2017 0 2,250 4,240 9,380 0 0 0 625 16,495
TY 2016 0 4,200 0 0 0 0 0 0 4,200
TY 2015 0 5,240 0 1,720 0 0 0 0 6,960
TY 2014 0 0 0 3,220 0 0 0 0 3,220
TY 2013 1,600 1,800 0 2,000 0 0 4,550 0 9,950
TY 2012 2,800 7,373 0 1,944 0 0 0 0 12,117
TY 2011 5,200 6,765 0 25,157 0 0 0 0 37,122
TY 2010 40,341 2,496 0 41,042 0 6,449 0 0 90,328
TY 2009 0 31,985 0 105,077 300 0 0 0 137,362
TY 2008 4,075 9,094 4,556 0 0 0 0 0 17,725
TY 2007 0 0 0 8,547 0 0 0 0 8,547

TOTAL 54,016 71,203 8,796 198,087 300 6,449 4,550 625 344,026

Note: A STAPP™ bullet capture system was installed at Tango Range in July 2006 and dismantled in October 2017. During TY
2021, Tango Range was reconfigured for use as a copper ammunition-only zeroing range.
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Copper Ammunition Use

Sierra and India Ranges
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COPPER AMMUNITION USE HISTORY
SIERRA AND INDIA RANGES

Training Year Sierra Range India Range India Range Total
5.56 Copper 5.56 Copper 7.62 Copper
TY 2021 221,756 73,400 0 295,156
TY 2020 131,274 90,849 0 222,123
TY 2019 98,426 71,098 0 169,524
TY 2018 98,393 105,143 0 203,536
TY 2017 95,905 105,099 4,793 205,797
TY 2016 80,747 60,571 0 141,318
TY 2015 66,086 12,947 0 79,033
TY 2014 46,804 27,872 0 74,676
TY 2013 34,493 10,918 0 45,411
TY 2012 34,359 6,601 0 40,960
TOTAL 908,243 564,498 4,793 1,477,534

Note: Firing of copper ammunition began at Sierra Range on July 8, 2012 and at India Range on September 15, 2012.
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Small Arms Range Sampling Reports

Soil Sampling Results

Fall 2021
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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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Small Arms Range Sampling Reports

Groundwater Sampling Results

Fall 2021
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Mobility of Lead and Antimony in Shooting Range Soils:

Column Leaching Study
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Abstract

The maobility of lead (Ph) and antitmony (Sh) in shooting range soils was investizated in
Lhis reporl. We found Sb significantly more mobile than Ph in the systems studied, Pre-
vious offorts concluded that the dominant 8h speeics in the system is Likely Shiv) and
Lhere(ore has increased mobilily al pHs above 7-8, in general. The resulls from Lhis el-
tort show that the amendment additions lime and phosphate cansed an increase in Sh
concenlralions and had lillle elfecl on mobiliving Ph in Lhe same syslems.

[MSCEATMER: The oontents af this et are not bo he usad foeadvsrhsing, piblication, or grometional puosmses. G-
Laltee ol eucde mocoes <loes ol ecnslilule an olieial codomsemenl er appeoval of e wee of such commeredal prodoeds
AN predod e o Dessemarks oilec e i property ol e cespective oowners, The iooTiogs of this vepocd see ol Lo

b cozaslenend s an ollivied Pepadzoent o U Arey posilion uedess so desipbed by ol dwr aotbeiee] doownenls.

DEST RO THES REPCHRET WHEN MO LOMNGER NEEDEDR. DC SO0 RETURN PECTOCTHE CHRLCEN ATTOR.
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Figures and Tables
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Introduction

Mohility of lead {Ph) and antimony (Sh) in India Berm trom Joint Base Cape Cod, A
soil were inveslizuled in Seplember, 2020 using leaching runoll procedures. Previous
ticld efforts have shown an inerease in Sh concentrations in pore water samples in sclect
berms and ranges, while I'b eoneenlralions remain relalively slable and low. Legacy re-
paorts deseribe the addition of amendments ineluding lime and phosphate additions to
Lhe berms in an ellorl Lo slabilive metal,. The pH values lor pore waler samples aller
Lhese additions inercased W approximately & and g and then have sinee deereased Lo eir-
cumneutral values. The current effort simulated conditions al Joint Base Cape Cod, in-
cluding aeidic rain waler and soil samples, Lo invesligale concenlralions of I'b and 5bin
select soil samples, Native soil {Tndia Berm) was used and spiked with Pb and Sb mesh
powders and simulaled rain was Qushed through columns ol 01l fora Wwlal of 160 runoell
samples, Two amendments woere used to mirvor field conditions, caleinm hvdrosxide
(lime} and caleium phosphale. The reporl presents Ph and 8b concenlralions as a lune-
tion of amendment additions over time.
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21

2.2

Methods

Expetimental Setup

There were two separle experimaents within the seape of this work, A and B, Lxperi-
ment A nsed lime {ealeium hydroxide) as an addition and Experiment Bused caleinm
phosphale Lribasic as an addilbion Lo invesligale how Lhey individually impacled Phoand
8h mobility in soil 2olution. Simulated raimwater was prepared using ultrapurc 11 water
wilh g resislivily ol 18.2 mCem al 25 °C and using reagenl grade chemicals as [ollows:
0.13 me/ L polassium nilrale, 0.0012 mg/ L sodium bicarbonale, t mL ol ullmapure 6 3
nitric acid was added per every 10 Loof ultrapure DI water and 0.5 mT. of 5 M sodium hy-
droxide ways added per 1o Lol ultrapure 1 waler,

Aceylie soil columns were originally loaded with India Range Bermn Face soil and packed
uniformly for pressurized flow experitnents, However, the flow through the soils was cx-
Lremely slow and we experienced leaks when Lhe pressure was inereased Lo inerease low
velocity, Therefore, we switched to a gravity flush svstom using a ceramic holder with a
vacuum pump. Appriximalely, 200 grams of soil previously collecled [vom Lhe Tndia
Range berm lace was loaded [or each of Lhe experimenls, A and B We used Pb and Sb
mesh powder =200 mesh sire for each of the spikes for hoth experiments and 0. grams
wore loaded, Vor cach sample, 150 mls of simulated rain water were flushed through
the system and eollected, Samples were all filtered to less than 1.6 microns using What-
man filters and acidified with ultrapure nitric acid. Samples were stored at 4°C until
analyvsis.

Sample Analysis

[ eaching munoll sam ples were analyred using inductively coupled plasma-mass spec-
Lromelry (1C1P-MS) al the Environmental Laboralory in Vielsburg, MS.
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Results and Discussion

In general, 3b was mobilized to a much greater extent than Pb throughout the entirety of
lhe experiment. Concenlialions of Fb and 8b are shown plolled in Figores 1 and 2 and
results are talmlated in Tables 1 and @ The pH values of the sinmilated rain and the pH
values for the effMluent runolf samples are shown in Tables | and 2.

Fgure 1. Concentrations of Sb aa a function of pH for eaperiment A.
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Fgure 2. Concantrations of Pb as a function of pH for eapsrimant A
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Onee the sails in both experiments were spiked with Pb and 5h, concentrations of 5b

wersimmedialely mobilized lo solulion. Concenlralions of Ph lor The mos! parl re-
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mained relatively low and did not experience any mass release except at the end of Ex-
periment Bwhen concentraions inereased signiGeantly corresponding to anisein pH

above o

Figura 3. Concentrations of Sb &2 a function of pH for expariment B.
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Figurs 4. Concantrations of Pb as a function of pH for expariment B.
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Antimony was particularly mobilized in soil solution after the addition of phosphate ad-
dition (Figure 4], reaching concentrabions above 8 mg/Lin solution. Based on previous

cfforts with the soils, it was determined that 3b was primarily present in the ShiV) form
(based on LC-M5/MME) therefore the alightly basic pH likely played a role in flushing Sh

specdes into solubion. Initial concentrations for 8b were low at the start with the simu-
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lated acid rain flushes and began to rise upon addition of the spike, The phosphate addi-
Lion mobilized Sb Lo g grealer extent overall than the caleium hydroxide addition, indi-
cating pll may not be the only factor in moebilizing Sk in these svstems.
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Table 2. Reaults for axpariment B (phoaphate addithon). ‘Pb*’ indicates values ane qualitative.
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Conclusions

Crverall, the experiment showed that Sb becomes signiticantly more mobilized than Ph
in Lhe syslems sludied. The phosphale addilion caused higher concenlralions of Sh Lo
become mabilized than the ealeinm hydroxide addition. Lead concentrations remained
relalively low Lhroughoul the enlirely of bolh experimenls, indicaling b has relalively
bowr mobility in these systemns, unless pll spikes to above .5, Provicns ciforts concluded
Lhat Lhe dominanl Sh s pecies in Lhe svslem s likely ShiV) and therelore has increased
mobility at plls above 7-8, in general. We conclude Lhat Sb{y) is also the dominant Sb
species in Lthe current experiments. Tead, on the other hand, lends o hecome maobilized
inlow pll syslems [<4-5) and high pll syslems (>1a). The resulls [rom Lhis elforl show
that amendment additions to the Joint Base Cape Cod berms for sequestering metals,
like Time and phosphale, caused an increase in Shconeenlralions, Thaere was nol Lhe
same inerease in mobility for Ph as scen with Sh after the additions. Comparing the twa
amendmenls, Lhe phos phate addilion mobilized 8b Lo a grealer extent Lhan Lhe lime ad-
dition, indicating there may be additional controls on Sb maobility than just pll, such as
a more [avorable complex lormed belween phosphale and 8b than the caleium hydrmx-
ide addition.
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Recommendations

Cnrrent and previous work show that the agueons 3hin the svstems at Camp Edwards is
ully oxidived ShiV)zg and hecomes mobilived Lo a grealer exlenl Lhan Fh in shooling
range systermns when caleinm lndroxide or caleinm phosphate are applied. Coneentra-
Lions ol Sbowill likely decresse in agueous svslemns (groundwaler, soil pore waler, ele.)
when the souree of Sb has been depleted. Purther work on these samples would inelude
(1) =0lid phase characlerizalion ol Lolal Ph and 8b concentralions in the soils aller Lhe
caleium hydroxide and caleium phosphate additions, and {2) svnehrolron characteriza-
tion as next logical steps. Bach step is outlined below in turther detail,

(1) Solid phase characterization of the total Ph and Sh concentrations in the test soils
collecled aller Lhe leaching experiment. From Lhis, we can delermine Fh and Sh
partition coctiicicents,

[2) Speciation characterization of the test soils eolleeted after the leaching experi-
menl Charseleriving Lhe solid phose Sh product Lthal was produced when eilher
caleium phosphate or caleium hvdroxide were added Lo the test soils would vield
insight inle stahility of the product over time and potential pathways for weather-
ing/degradalion. Currenlly, we know Lhe addition of these Lwo amendments mo-
hilized Sh to a greater extent than Pl and it is likely linked to the rise in pH and
tormalion ol secondary mineral phases or com plexess 3n s=0il and =01l solulion.

These lwo recommendalions are [urther sleps Lo undersland Lhe detailed Leansfor-
mation pathways of Sh (particalarly) in the Camp Edwards sodl system. This type of de-
Lailed work may nol be needed (or regulalory purposes of managing Lhe sile, bul may
vield insightl into wealthering rates and assist with any future remediation plans.
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Soldier Validation Lane Annual Report
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Camp Edwards --- Massachusetts Army National Guard
Soldier Validation Lane Annual Monitoring Report
February, 2022
(NHESP Tracking No.: 08-24210)
Soldier Validation Lane Use

No site composition changes occurred in FY21.

SVL Assessments after 2021 Training Season

All sites with containers were visited in February 2022 to evaluate training impacts during the 2021
training season. The assessment methodology matched the assessment performed in the Baseline
Condition Assessment Report and FY's 12-19, to provide a means of comparison. The containers
replicate buildings, and prop materials are utilized to create a more realistic setting, such as barrels,
bicycles, grills, tires, wall sections, etc. No major changes were made to any sites during 2021 and
management activity was limited to Roads and Grounds personnel mowing around existing
infrastructure

Conclusion

All regulatory conditions were followed during use of the SVLs and BPs for training. Most erosion and
rutting impacts have remained static on the lanes as expected with regular levels of vehicle use and
regular stormwater runoff on dirt roads. MAARNG will continue to strive to minimize environmental
impacts from these lanes by following the established guidelines.
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APPENDIX D
ENVIRONMENTAL LAWS AND REGULATIONS
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ENVIRONMENTAL LAWS AND REGULATIONS

Reserve EPS
Groundwater
Resources

Wetlands and
Surface
Water

Rare Species

Soil

Conservation

Vegetation
Management

Habitat
Management

Wildlife
Management

Air Quality

GOVERNING MAARNG ACTIVITIES IN THE TRAINING AREA /RESERVE
Federal Law / Regulation
Clean Water Act
Safe Drinking Water Act

Clean Water Act

Coastal Zone Management Act
Floodplains Management (EO
11988)

Protection of Wetlands (EO 11990)

Rivers and Harbors Act of 1899
Sikes Act

Wetlands Management (EO
11990)

Federal Endangered Species Act
Sikes Act

Sikes Act

Soils and Water Conservation Act
Use of Off-Road Vehicles on Public
Lands (EO 11989)

American Indian Religious Freedom
Act

Environmental Justice (EO 12898)
Exotic Organisms (EO 11987)
Sikes Act

Sikes Act

Fish and Wildlife Conservation Act
Migratory Bird Conservation Act
Migratory Bird Treaty Act

Sikes Act

Clean Air Act

State Law / Regulation
Drinking Water Quality
Standards (310 CMR 22.00)
State Wellhead Protection (310
CMR 22.21)

Water Management Act (310
CMR 36.00)

Massachusetts Wetlands
Protection Act

(M.G.L. c. 131, 540; 310 CMR
100.00)

Massachusetts Endangered
Species Act

(M.G.L.c. 131A, 321 CMR
10.00)

Massachusetts Endangered
Species Act

(M.G.L.c. 131A, 321 CMR
10.00)

State Air Quality Regulations
(310 CMR 4.00)

DoD Regulation
AR 200-1
AR 200-2
Camp Edwards
Regulation (CER)
385-63

AR 200-2
CER 385-63

AR 200-1
AR 200-2
AR 200-3
CER 385-63
AR 200-1
AR 200-2
AR 200-3
CER 385-63
AR 200-1
AR 200-2
AR 200-3
CER 385-63

AR 200-1
AR 200-2
AR 200-3
CER 385-63
AR 200-1
AR 200-2
AR 200-3
CER 385-63
AR 200-1
AR 200-2
CER 385-63
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GOVERNING MAARNG ACTIVITIES IN THE TRAINING AREA /RESERVE

Reserve EPS

Noise
Management

Pest
Management

Fire
Management

Storm Water
Management

Wastewater

Solid Waste

Hazardous
Materials

Federal Law / Regulation

Federal Interagency Committee
Land Noise Control Act
Occupational Safety & Health Act
Use Planning Standards on Urban
Noise, Guidelines for Considering

Noise in Land Planning and Control

(June 1990)

Animal Damage Control Act
Federal Insecticide, Fungicide, and
Rodenticide Act

Noxious Weed Act

Resource Conservation and
Recovery Act

Sikes Act

Toxic Substances Control Act
Clean Air Act

Sikes Act

The National Fire Code
Uniform Fire Code

Clean Water Act
NPDES discharge permitting and
limitations

Clean Water Act

Resource Conservation and
Recovery Act
Toxic Substances Control Act

Asbestos Hazard Emergency
Response (40 CFR 763)

Federal Insecticide, Fungicide and
Rodenticide Act

Hazard Communication Standard
Program (29 CFR 1910.1200)
Lead Contamination Control Act
OSHA (29 CFR 1910, 29 USC 91-
596)

Poison Prevention Packaging Act
Toxic Substances Control Act

State Law / Regulation

State Air Quality Regulations
(310 CMR 4.00)

Massachusetts Wetlands
Protection Act

(M.G.L. c. 131 5.40, 310 CMR
10.00.)

Title V (310 CMR 15.00)

State Solid Waste Handling and
Disposal
(310 CMR 16.00/19.00)

Hazardous Substances Labeling
Law (105 CMR 650.00)

DoD Regulation
AR 200-1
AR 200-2

DoD 4150.7
AR 200-1
AR 200-2
AR 200-5
AR 420-47

AR 200-1
AR 200-2
AR 200-3
AR 420-90
CER 385-63
AR 200-1
AR 200-2

AR 200-1
CER 385-63
AR 200-1
AR 200-2
AR 420-47
CER 385-63
AR 200-1
AR 200-2
CER 385-63
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ENVIRONMENTAL LAWS AND REGULATIONS

GOVERNING MAARNG ACTIVITIES IN THE TRAINING AREA /RESERVE

Reserve EPS
Hazardous
Woaste

Vehicle

General Use
And Access

Federal Law / Regulation
Clean Air Act
Clean Water Act
Emergency Preparedness and

Community Right-To-Know Act
Federal Facilities Compliance Act
Hazardous Waste Operations and
Emergency Response

Medical Waste Tracking
National Fire Code

Oil Pollution Act

Pollution Prevention Act

Resource Conservation and
Recovery Act

The National Contingency Plan
Underground Storage Tank
Program (RCRA, Title 1)

Uniform Building and Fire Codes
Comprehensive Environmental
Response, Compensation, and
Liability Act

Use of Off-Road Vehicles on Public
Lands (EO 11989)
Use of Off-Road Vehicles on Public
Lands (EO 11989)

State Law / Regulation DoD Regulation
AR 200-1

AR 200-2

AR 420-47

CER 385-63

Department of Transportation
regulations regarding shipping
and transportation, Hazardous
Waste Management and
Transportation (310 CMR
30.000)
Management of Medical Waste
(105 CMR 480)
Pesticide use (333 CMR 1.00 —
12.00)
Solid waste facilities
management (310 CMR
16.00/19.00)
State right-to-know requirements
(105 CMR 670.00)
Title V (310 CMR 15.00)
Toxic use reduction (310 CMR
5.00)
Underground storage tanks
standards
(527 CMR 4.00 and 9.0)
Massachusetts Contingency Plan
(310 CMR 40.00)
AR 200-2
CER 385-63
AR 200-1
AR 200-2
CER 385-63
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ENVIRONMENTAL LAWS AND REGULATIONS

Reserve EPS
Cultural
Resources

(This EPS
refers to
archeological
resources only;
the list of
regulations
cited here has
therefore
been
restricted to
those that
pertain to
protection of
archeological
resources)

GOVERNING MAARNG ACTIVITIES IN THE TRAINING AREA /RESERVE

Federal Law / Regulation
Antiquities Act of 1906
Archeological and Historic
Preservation Act of 1974
Archeological Resources
Protection Act of 1979
Consultation and Coordination
with Indian Tribal Governments
(Executive Order 13175)
Curation of Federally
Owned /Administered
Archeological Collections
Executive Memorandum of April
19, 1994 — Government-to-
Government Relations with
American Tribal Governments
National Environmental Policy
Act of 1966, as amended
Native American Graves
Protection and Repatriation Act
of 1990

State Law / Regulation DoD Regulation

Massachusetts General Laws, AR 200-2
Chapter 9, sections 26-27C as AR 200-4
amended by Chapter 254 of the DA PAM 200-4

Acts of 1988 (950 CMR 71.00) Office of the Secretary
of Defense, Annotated
Massachusetts Environmental
Policy Act (MEPA)

Massachusetts General Laws

Policy Document for the
American Indian and
Alaska Native Policy
Chapter 30, sections 61 through (27 October 1999)

62H, inclusive (301 CMR 11.00)

Massachusetts General Laws,
Chapter 38, section 6B: Chapter
9, sections 26A and 27C; Chapter
7, section 38A; Chapter 114,
section 17; as amended by
Chapter 659 of the Acts of 1983
and Chapter 386 of the Acts of
1989

DOD Regulations include all regulations and directives of the Department of Defense, Department of the Army,
and National Guard Bureau.

AR = Army Regulation

CER — Camp Edwards Regulation

CFR — Code of Federal Regulations

CMR - Code of Massachusetts Regulations
DA PAM = Department of Army Pamphlet
EO — Executive Order

M.G.L — Massachusetts General Laws

RCRA — Resource Conservation and Recovery Act
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APPENDIX E
WATER SUPPLY INFORMATION
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2021 Long Term Monitoring Sentry Well Sampling Results
Upper Cape Regional Water Supply Cooperative
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&  Sentry Well

# Monitoring Well

@ ‘Water Supply Waell
o Es

Figure 1
Long-term Monitoring Well Network
Upper Cape Regional Water Supply Cooperative
Cape Cod, Massachusetts
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‘ A' LETTER OF TRANSMITTAL

- “I DATE: 20202 OB N |00
Wate r m ﬂ rk AVTENTION: | Mr. Richard Rondeay
75 Callvial St ® Livwell, MA (1854 RE: Semiry Well Sampling Results 2021 Sampling Bound

152 OB Fax G78.453. 95944

Upper Cape Regonal Water Supply (UICRWE)

Tk MA Department of Environmenial Profoction Long-Term Monitoring, Sentn Well Sampling Resulis

Sowlhenst Regional Cllice

20 Biversade Dive

Takewille. WA 02347

WIE ARE sEMIMNNEG VON:

+ Allrclied Lhader separube v via T Fedfx O UPE OUURPS the follinying itens:
Shop Teeawings Trints Plans Kamples ¥ Teparis
Copar of [ otrer Clhanpe Crder M
148 ITEM 3 ANTITY TRERLEIFT LR

HCRWE Long-Term Monitoring

! i : Senlry Well Sampliog Results - 2021 Spopling ol

FHESE ARE TRAMSMITTEL 25 checked helow:

For apgmaval Approved as submilled Hasubimil Copies [ur apprizval
v Farvour use Approved as noled Submil Copics Lur distribulivo
A reguesled Eolumed lor correchions Helum Comecled primis
Far reviow amd communl Frr bids due Frinls neturned aller lomn Lo Walarmask
HEMARKS

Hi Riclard,

Mllavhed arg lhe resulis for the Upper Cape Bemonol Waler Supply Coopernlivie 2021 Sentry Well Samphiog Bourd ol the shullow and

deep sereens. TF you have pny questions or require additional information, please give me a call a1 978-452-0006.

Thank v,

Joe Spangenberaer
Man Mahoney - TICRWE, wicncs
COPY TS Lile 170000 LC370 SIGNED: —
dameimsiras ove il ay e, rRel i as Q:’:.

[lsazk Wea!

Farrr= s 1137 plane 7665)

Page 161



Final Annual State of the Reservation Report for Training Year 2021

A J
Watermark

Prgineering « Construrtion « Operations

June 25, 202

W1, Dam Mahoney, Charr

Upper Cape Regenal Wialer Supply (UCEWE) Cooperalive
PO Box 373

hlashpes, MA 026490373

Subject Resulis of 2021 Sampling Round
Long-Term Maonitorimeg Well Sampling Services
UCRWS Cooperative — Long-Term Maonitaring Plan

Dear Mr Mahoney:

In accordance with cur proposal dated July 29, 2013, and as authorized by the UCEWS on Apral 1, 2021,
wie are pleazed to submit the results of the 2021 Sampling Bound that was performed by Watermark
Environmental, Ine. (Watermarls) between May 18 and 20, 2021, During the 2021 Sampling Bound,
zewven (71 shallow well screens (C-15 through C-75) and seven (73 deep well screens (C- 1T thraugh
C-TTH were sampled in aceordanee with the TCRWS Tong-Term Monitoring (T.TW) Plan, as amended
on Cretober 22, 2007, The groundwater sample analyses were performed by Trnvirptech Taboratories, Tne.
of Sandwach, Massachusetts (Envirotech ), Eureding TestAmenca Laboralores, [ne. of Savannah, Georgia
and 1ls subsdianes {Furoling TestAmerica), mnd thar subeontraclor Alpha Analytical of Westhorougeh,
hassashuselts,

On May 25, 2021, Eurofins TestAmerica’s snbeentractor, Chemserve, Inc, who 13 the only Massachusetis
Department of Envirgnmental Protection (MassDIEP approved lab that can analyze for perchlorate using
FPA Wethod 314 0, informed Watermark they were unable to meet the deteetion limit of 1ess than 2.0
migrograms per liter (ueT.) Typically thiz method has a detection limit of 030 pgT. TestAmenca
therefore sugeested analveany the perchlorate samples by TPA Method 332 0o schiesve o Tower detechion
It In addilion, FTourteen groundwater sarnples (C-05, C=10D, C-258, C-20, C3-5, C3-D, C4-5, C4-I,
C3-5, C5-D, C6-5, Ca-D, CT-5, and C7-D) submmtted lor esplosives analyais, were receved by the lab
above &0 degrees Celsius (7C) due leoa delay by the shopping company. Smee the tme that samples were
above &80 was hmited, the potenial Gy bolesical desradation was believed 1o be low by the laboratory

Mevertheless, on May 26, 2021, Ms Maura Callahan {Callahan Consulting. Ine. ), spoke with Mr, James
MeLaushlin, Drnking Water Program Chief tor the MassDEP Southeast Regiona] Cffice (SERCH
regurding the pesability of using a new perchlorate method and of the results for the samples recerved
above &0 Y0 would be accepled by MassDEP. Mr. Mclaoghlin verbally approved (he nse ol EPA
Method 3320 and the data wssociated wilh the amalyss of the samples that were recerved above 6.0 7C,

We have complated a review of the Sample Daa Summary and Extended Daa Packapes prosidesd by
Eurofinz TestAmerica and by Envirotech, and have confirmed that the qualiy control objectives
established far field sampling and laboratery anafyses efforts have heen effeetively met (wich the
qualifiers mentioned above)  The laboracary results of the sampling effort have been tabulated in the
attached 2021 Sampling Results Tables (Atrachment A). Results tor all volatile arganie compeunds
(VOCR), L Z-dibromoethanc { EDE). and explosiies compounds were non-detect, with the exception of
chlorafarm and perchlorate.

175 Cabot Steeet = Lowell, MA 01854 = Office 978,452.9696 = Fax 978,453,9988 = www, walermarkeny,.com
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M. Lem Mahomey, Chair
‘ A ' asulbls ol 22T Bampling Loumd
Jures 23, 1021

s v

PPagza 2 af 2

Chloroform was delected in all bul eng moniloring well {(C-55) and perchlorale was delecled in
monilonng wells C-25, C-40, and C-65 Chloroform resells are comsistent with hisioncal dala, Sincs
EPA Melthod 332 (0 has a lower delechon limil, perchlorale vas detected in bwo wells (C-25 and £-65) al
concentrations below 030 pe'l. Perchlorate was detected in one well {C=4D0) at a concenteation of 0.304
pe/L. The chlorfonm and perchlorate detections were all below the Massachusetts Drnking Water
Standards. Warer guality results were below their respecnive standards.

Once aeam, we appreciate this opporunity to be of service fo the CCRWS, and we look forward to
working with you in the fulure, 1 vou have any questions reganding this submitlal, please do not hesitale
[ comlact me ab (978 43206096

Sincerely.
WATEREMARK

b
Qlaf Wesiphalen, PG, 1LSP
Brajoct Manager

Adtaclunens:
Attachment &; 2021 Sampl'ing Results Tahles
Allachiment B Clennol Custody Forms, Low Flow Data - Feld Besults, 2021 Sapling Eyvenl

L 1. Spangenberger (Watermark)
Filg 17000 WLCR 770
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1020 Intelligence Wing
Water Quality Report
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2020 Anoual Waler Cualily Reporl
Eir
iz Adr Mational Guard Base
Toinl Base Cape Cod, Massachusells
Mlass DED WS T #4056 001

Lo conply with State regulations, Otis Alr National Guard Sase, will be azmzally issuing a report describing the
guialitie of youw drinking water, The purpese of this report is o raise vour understanding of drinking water and
awareriess ol e need o protect cur dronking waler sources.

PUBLIC WATER SYSTEM (PWS) INFORMATION:

Address: Otis Air Mahonal Guard Rasc on Toint Base Cape Cod, Massechusetts
Contact Person: Mr. Richacd Sonza

Telephyne 0 (GFR) 9684102

Water System Tmprovemeonts.

Crar water systern Is routinely inspected by the Massachuserts Lepacment of Snvironmental Protection

i MassDLPY MassDPP inspects our system for its techinical, finaacizl, and managerial capacity to provide safe
drinking waler e you Torensure hal we provdde lhe highest qualily o waler available, vour waler

syslemn is aporated by a Massachusotis codificd operator who oversees The roabine operalions ol mre svatem, As
pavt of our ongoing commitment to service, the MassDEY Dirinking Water Program has Jeteemined that the
pulsdic water supply svatem al s Air Nalional Guard Base bs compliant witls all national Promarey Driokiog
Water Standerds and WasDEF Dirinking Water Regulations.

Where Dhes My Dirinking Water Come From?

Cruar drinking waler supply s provided entively by sronndwaler. [-Well (4060 1-010), which s located an
Herbert ltoad, Is our primary pumping station, ¥ e are also connected to the Upper Cape Reglonal Water Supply
Cluoperalive. The Casiperelive’s waler sources come rom hree wells krcated 10 e northieastern corner of Jainl
T Cape Conl. Omegverage, we provide up o 200,000 gallons of bigh-gquebily water every day. Al of'the Ciis
public water supply is dravm from the Sagamaore Lens of the Cape Cod single source aguifer, 'I'his lens runs from
Lhe Cape Lod Canel eastward tate e town ol Yanmout 'To learn roore aboul oue walershed on the lolernel, go
Lz Lhe W8, Dovissnonental Protection Apgency s {EPAY How's My Walerway™ welsile al the Tollowing link:

I'IT.'I'.I:C Sy w oa, i'I"I‘-'.'I'n'I.'.’ITII!'I'iI iiTﬁ."h WS-TNV-watirway

DRINKING WATER SOURCE:

Source Mame MassDIEF Source [D# Source Type Location of Source
1 well Aoubml-u1 0 Ciroandwater Herbert Boad
Is My Water Treated?

Unar water systern makes every offert to provids you with safe and pure drinking seater, To tmprove the quality of
the water delivered te you, we trear the system with potassinm cacbonate, soditi duoride, and sodiim
hypochloriie, The water in this geopraphic arca is naluraliy acidic, with an average pIT ol 5.9 (74Hs neulral).
Actdic water can ke harmiul 1o the distrbwiion system, Potassiom carbonale is used 1o balTer the water 1 as close
tea nenteal pH as possible, At the request of the W3 Coast Guard, whicls is the owner and operator of the family

herusing atea, sodinm Mueride = added L the water, “Uhis corrprerunid has prisven ellective in sirenglhening leelh.
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Finally, sodium hypochlorite is used o disintecl the waler supply by killing bacleria. The waler gualily o our
syslern s constan v momitored by ug and MassDEP by determmne the ellechiveness of exisling waler frealmen ard
o detenmine if any additional treatment is requirsd.

IMow Arve These Sowrces Pralecled?

The Sovrce Water Asscssment and Frotection (5%WAT) Program, cstablished ander the federal Safe Trinking
Warter Aot requires every stans to inventory land uses within the recharge arezs of all public water supply sources;
Lo asaess the susceptibiling of deirking weter sources o contamination from these lard uses; and to pullicize the
resulls 1o provide supporl ot improved proleclion. MassDTP has propared a SWAP Report lor Lhe waler supply
sonrcels) serving this water systent, The SWAT Report assesses the suscoptibility of public water supplics,

Whal is My Syslem’s Ranking?
Asuseepibility rankang of HIGH wis assigned 1o this system due i the absence hydrogenlogical barriers (i,
clavy that can prevent contamingnt migration.

Where Can T See The SWATP Repori?
Information on obtaining the complere 8% AP Repart iz available by contacting the Water Supply Superintendent
ar (5081 968 4102, To access the SWAP Report on the Internet, go to the Source Water Assessment & Mrozection

[EW AP} Program Website at the fu?luwing linde: hittpa b wsow imassoovfzeryice-delailsfthe-soureecwaler-

asscssmont-priotaect - SWAR-PROETanm

Members can help protect sources by:

o praciiving mood seplic syslem imainlenance

« proper dispesal of hagardous chemicals and maierials
« limiting pesticide ard fertilizer use, eke,

SUBSTANCES FOUND TN TAT WATER:

Sopurces of drinking water [both tap water and bottded water! includs rivers, lakes, streams, ponds, reservaics,
speings, and wells, As water travels aver the sueface of the land or theough the ground, it dissolves naturally-
pecurring minerals, andan some cases, radoactive materal, and can pick up substances resulling from the presence

ot animals ar frorm haman acrivity,
Coviamingrls fal way be preseni i sowrce waler chade:

Microbial contaminants -zuch as vireses and hacteria, which may come from sewage treatment placts, septic

systems, agricalural livestock operatiens, and wildlife,

Inorganic contaminants -such as salls and melals, which can ke nulura.“:.-'-m:n:urring wr resall from wrban

slormwler tunoll industrial, or domeshe waslewaler discharges, ofl and gas produciion. nyining and Gomming,

Pesticides and berbicides -which may corme (eom 2 variely of sources such ag agriculiore, urban slormwaler rugoll,
andd resicdenhal mses,

Depanic chemical contamlnants -including syathetic and wolatile organic chemicals, which are ba-products of
industrial processes and petrolewn production, and can also corme from gas stations, weban stormwater runed, and
septic systoms,
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R adigactive contaminants -which can be naturally ncourring or be the result of oif and gas production and mining
activities,

L arder to ensure that tap water is safe to drink the Department of Environmenta] Protection [MassDEPR) and LS,
Fevviroarnenlal Prolechion Agency (TPA) preseribe regulalions [hat Bl the ginounl of cerlain conlarmnants in
water provided by public water systems. The Tood and Trrog Admmistration (TTA) and B assachusetts Thepertment
of Iullic Health (DIH} regulations esteblish limits for contaminants in bottled water that muse prorvide the same
protection for public health.

Al deinling water, neluding bottled watee, may reasonalsly be expected to contain at lzast srmall amounts of some
comtaminants. The presence of contaminants docs not necessanly mdicate that water poses 2 health misk. More
information abont contaminants and potential health etfects can be obtained by calling the EPA's Safe Drinking
Water Hotline (800 426 47311,

Some people may e rmore vulnerable to contarmimants in drinking water than the genesal population, Tromano-
compromised persans such as persoms with cancer undergoing chemotherapy, persans whin have andergone argan
transplants, people with HIV/AIDS or ether immune system disorders, some elderly, and some infants can be
particilacly ab risk from infections. These peaple should seek advice about drinking water from thels lealth care
prowiders. RPA/Centers Tor Discase Control and Prevention (CTH) poidelines on lowering the msk ol infection by
cryplosporidiom and other microbial confaminants are available rom the Safe Drinking Water Holline (S00-126-
473l

Uf present, elevated levels of lead can canse secious health: problems, especially for preguant women asd youwg
children. Lead m drinking waler s primarily from malerials and comnponenis associated wilh service lnes ard
[enme plumbing, Cilis Adr Moational Guard Base 5 responsible for providing high quality dricking water, bul
cannol control the variety of materials wsed in plumbing cemponents, When your waler has been sitting for
several bours, you can minimiee the pelental ke lead snposare by Hustiog your Lap lor 340 secomnids o 2 moinules
hiefore using waker for drinking or cooking, 1 vou are concerned aboul lead in vour water, sou may wish (o have
FoUI water tested, Information on Jead in drinking water, testing methods, and steps vou can take to minimize
exposure is available Crom the Sale Drinkiong Waler Holine or sl Blp: wwwepa povisalewaten lead.

IMPORTANT DEFTNTTTOMN S:
Maximupe Contarminent Level (MCL) - The highest level of a contaminan el is allowed in drinking

water. M{Ls are set as close to the MCLGs as feasihle using the hest available treatment technolooy.

Maoximpe Conterminani Level Goal (MCLG) — The level ol a cunlaminen! in dricking waler below

which there is no known or expected risl to health, MULGs allow for a margin of safety,

Action Jevel (AL) — The concentration of a contarminant which, if excecded, triggers treatment or other
requirements that 4 water system must follow,

90 Pergeniile — Oul of every 10 homes sampled. 9 were al or below ids level,

Sevondory Maxivim Contarinent Level (SMCL) - These slendards ar developed wo protect Lhe

acsthetic qualities of deinking water and are not health based.
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Unregulated Confanminants — Unregulated contaminants are those for which EPA has nol establishied

drinking waler slandards, The purpose of unregulated moenitoring is Lo assigt EPA in delermining their
oceurrence in drinking water and whether future regulation is warranted.

Massachusetts Office of Research and Standards Guideline (RS — This is the concenlralion ol g

chemical in drinking water, at or below which, adverse health effects are unlikely to occur after chronic
{lifetime) exposure. If exceeded, it serves as an indicator of the potential need for further action,

Treatment Technigue (TT} - A required process intended to reduce the level of a contaminant in

drinking water.
Running Aunual Average (RAA) - The average of four consecutive quarter of data.

Mazximum Residual Disinfectani Level [MRDE} - The highes! level of a disinfectant (chlorine,
chlaramines, chlorine dioxide) allowed in drinking water. There is convincing evidence that addition of

a disinfectant is necessary for control of microbial contaminants,

Maximum Residual Disinfectant Level Goal TMRDLG) -- The level of a drinking water disinfectant
ichlorine, chloramines, chlorine dioxide] below which there is no known expected risk to health,

MRDLGs do not reflect Lthe benefils of the use of disinfeclanls o conlrol microbial contaminanis.

Level § Assessment A Level 1 assessment iz a study of the water system to identify potential problems and
determine (il possibile) why tolal coliform bacteria bave been lownd in our waler syslem.

Level 2 Assegsment - A Level 2 assessiment is a very detailed study of the svater svstem to identify potential
problems and determine GF possible) why an I coli MCL violation has occurred andfor why total coliform

bhacteria have been found in our warer system on multiple occasions,

UNITS OF MEASUREMENT:

MEL = Millinn Fibers per Liter

mrem/vear = millimrems per vear (a measure of radiation absorbed by the body)
MNiA = Not Applicable

NI2 = Mot Detected

pCisL = picocuries per liter (a2 measure of radioactivity)

FEb = parts per billion. or micrograms per liter {ug/T)

PRI = parts per million, or milligrams per liter (me/L)

ppt = parts per trillion, or nanograms per liter (ng/L)
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What Does This Data Represent?
The waler quality intormation presented in the table is oo the most recent round of testing done in acoordance

with the regulations. All data showne was collected during the last calendar year unless otherwise noted in the

taole.
1 - - S Wiodaficen Pogsible Sonreeis) of
i i CLAT L v i ;
i cerin MOLTT | MO alue Dt T o
Total Coltborm Bactetia {TiC] & i Posltzve | o pee woun v Hinnsas and anioal fecal waste

Colfarna sre bacterb dof s natesThy presind nthe eosirooenenst and soe usid ve ao ndlicetonr thae oth s, potertlally hasncfil, seste o pathogeis nicy

be present or chae a poteatial petbway sxiss tbrough which comtamineion imay enter the deinking water dsizibution sysiom. ¥We fowndd coliz soirs incicsting
rthe ezl to laak for patentind pranlzms in warer trentm ent or ciscriorion. When th's aceours, s are requined to conduct acrions to idendi=y any proalems
ek wiers found Susing these assesseneans,

Lhurlngethe: ot penr, s o ceqid e b caint g el 1 A seassint-due 1 ooe posithee result in Decomber, Aea cesel e e e eguived fotake fhe
aesegsU Cortecting o otioms, which beve sl baem completed,

- The WS T stn¥ dld mar cetrleve 2 mcsspe o7 o T seaphe wndd 2wk Buter o the Woarer Toeeer S0t VRS Sar pling Cad: T-3,

-Duae 1o carnasian and exposure ixihe elements, the sampling op o T-3 had been determined 1o e undean and unsuicasle for sempliag.
Bk water Towe: sampliag s have been replaced.

SThe Fwes D seacf collected nepear sancples; all meparive,

~The FW5E TR stoFraak octian i ensare emiails and vodmmaSleare checked an daiby Fasle chod n sampl’ ns aofvior.

What Abour Lead Exposire?

Ii presenl, elevaled levels of lead van cause serions heallh prollems, especially lor pregrant wormen aoed youcg
children, Tead in drinking water is primarily from materials and comporents associated with service lines ard
home plumibing, Otis Air National Czuard Base is responsible for providieg high quality drinking water, but
wannel vonlrel the varviely of malerials nged in plumbing components. When your wiler lios been silling lor
several hours, you can minimize the potential for lead exposure by flushing your tap for 30 scconds to two
minutes before using water for drinking ot cooldig. If vou are concerned about lead iv your water, vou may wish
Lo have voor water tested, Tidormation on lead in drinkicg waler, Lesting methods, aod steps you can take 1o
minimize exposure is availadle from the Safec Dricking Woater [otline at (8007 A20-4791 or on the Internet, at the
following linle http:/fwww. epagovsafewaterlead

i # :
Substance [rare ) fod Artion #ofsites ahm?cf::rﬂ:u Possibibe Sonrce(a) of
Juuir ol i j
T Collected | Percentile | Level | prepo | sampled T LContamination
mCasrrment)
Corrcaios of hovaekold plumbing
Leag (peb) anud o 1% o 4 o gysiers: Doosicn ol naiwsal
degmisita
Carrosian of hmtsekold phembing
Cacset Linea) s e F 3 pveters; Hbosicn of naisal
FRELARDE £ = -3 i Lo i depiaite; Leaching fram wood
presenathas
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Dlarefs) Ranpe MOLGar | Vinlation | Possibls Smarcedsi of
Collaries || TRBbemReas | o o cd 2k MroLG | (v Conranliation

METH

Bremalated Comtaminan

loorganic Contarminants

r.lef‘..l:,-' of adhestog
comant warar
Acbestos (MEL) 313 B A D 7 7 I maine erosion of

Aataral t:.HI!I’IF:‘l ]

DHxcharge af
drillingr sasies
H discharge fioum
Baraun [ppm) 0Lk CAOLE S 2 2 N meta’ refiserios
arowion of mataral

deposites

Dischargs from
pals molls; erogion

Ul () Hi1% .51 L0005 L 1o K 5 i
of natlral Sesesits

Eroclon of natural
deposis; watsr
acditive which

BIOMOLEE Stiong
testhy discharge
from ferfilzer anc
alumiiin Zactocles

Eluorice [ppmy* 2020 0,00 D000, 1 4 K

*Fluoride also has a seconcary contaminan: level (3MCL) of 2 ppme

woll Sram
Pt tilines e
Tesicning frm
septiclanas
s, efnatnn nf
annral depesits

Mitrase ip=mn) FOE 51 BT N B 16 il [

Rutwdl rom
fertilimas e
leachmg fram
Witeite {prn) OO 0.4 L0004 L 1 i el Tt
BEW e arasian nt
qatural depodite

Rocseet propelants.
[ircwen ks

sk e 201 -' ! :

Ferchlorate (pphby ol HD e > il i minitinag, Mares,

hlasting apsnis
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Radicactive Contaminants

Teauditnne 206 & aak (pliL) g ; Lirasicn of matural

: 3 : 2015 L.1a 5 a I ARy
ot bined values) T deposits

Drisinfectznts wod Dhisinlection By-Products

Fvprocuct of
'I"u-t.al :rl.'lai-.;,lnc:r.::un:e !,;-"I'R_'\ o f.51-1a.2 i Wik . driuking water
(TTHM:! (ppl) {achad) chlianation

Byproducl ol

'F'Eﬂ-::-:u:::lhi in::i-:\l:: HAAS} F'fr-t_l. MO Bl - NiA w .']"in'k'ing e
{ppb fida disintection
Woaler peldilive
. somihly =3 z
Chlorine {pom] i IZI:ILI:;" LR 0.03-L A 2 4 M weed to conrol

micri s

Unregulated contaminants are those for which there are no established drnking water standards. The parpose of
unregnlated contaminant monitoring is to assist regnlatory agencies in determining their ocourrences in drinking
water and whether future regulation s warranted.

Resnlt or
_ . I}ﬂiq:l:s] A VETIEE 1Hanuible 5u1|r4.':.~:s] ol
L aregolared Comracnlnaings Range AMEL DIRSG : P
8 Collected 8 | Lreveczed ' Contamination
[elecied
Tribialemetlane: by-prodact of
Prosnodichloromcthane 0.73-804 . N :
£ 205k = 7oy BAA ;'|ri'|1:i1'|!_:l water chlorination
I'rihaloametlane Ty product of
Broinoform - 2.24-2.92 MNiA ST T
P18 *.54 A drinking water chlodnation
3:; [‘rll(l.lh.:l |l:'-::rin|..in5 wuler
chlorination | ln mon-chlorinated
Chlerstorm {pph) ZO20 0,060 7 0,55 Kia Fo siwrecs Ly be natwrelly
||-;;.L'l.|rrin¥:
Dilzcharge from steel and pulp
Clhramium-a 0D e ; ; BiA ;
01y it 133 BrA wrillsg Trssicon el st aral depsils
; R A 3 Y 1 eilalommethane; H:\r |lIIlL]IJL.Lil|-
Librommedichlorometlians ETRE T8y | S MNiA drinking water chlarinating
unginese” [ppln) e e e 1) e Fressiom ol mutural deposils
SU0A EPA Jas esleblished a liletone health adeigory THAD value ol soo pph B dnanganee o proled] wpiinst endeecns of slehlial
neprolpgical ¢ Mects, and g one day anzd o day HA ol oo prls e conie exposure.
"] -. iz 1| ' [ r ¥ s =
idethyd terlinry butyl ethe i 5 S e e e s-'p]].'lb' BanT
S 2014 15 14 2 e 1
o1 M TRE (ppht 113 4 gaanling storage tanks
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Rault or .

Posxible Saurce!s) af

Tt b | DRl [T T Avemes | oo | omag REy G e
Callected I o Dwerected Contamination

= A has estallished a lifelimee Heglih .ﬁci\-‘isnr:r [ A ol s rrg,l'l. aral am acule HA al 1,0 g |

1scharge from the nse and
LR IOl storaze of sodinm-
Sowlium (ppm) T pro e g R an comliining e dcing compurnes o
in warer-softening agents, namral

crosiai. road salt

UFPLEE CAPE REGIONAL WAL EE SUPPLY COOFEEATLY L 2020 Copsumcr Confidonce Eeport {PWS 11 # 4261024)
The Upper Cape Eepronal Dirinding Water Supple Couperalive congizlys of thres proundwaler supphe wells located in
Surdwich, BEa an Jeinl Base Cope: Cod (TRCCL & Beard el Managers represeiling four memben public waler supply syslems
manages the Cocperative, The Coaperativs bas the capagity to provide a supplemental supply of water o its member public
weater systems, which inchiude the 'Town of Falimouth, the Bowess Water District, the Mashpee Water Dismmict and the
Sundwich Water Distric!, The Cooperalive also supplics water Lo the CHis A Natienal Guard public witer svsbem en (B2
al e Bacnstuble Covney Jadl. Wells =1 82 aod #% ace localed in oo Forested area of the northeasiern portion of the 12, 1o
Tualge 20K, the Deprartimeit of Envirnnmental Protection cottjtlered a enlece waler assessimant | WA rEpeart fovt thee
Conperative water supple wells, A SWAT report isa planning tool tn sapport lacal and state efforts t impreove water supgly
protecticn by identifring land uses within water supply protection arcas that may be potential sources of contaminatien. 'Lhe
report identifics potential sources of contamination including a ges station, a medical facility and a military facility, and helps
[ty protectien elforts on appropriole Bes! Monegement Froclices, A susceplibilite ronkiog of bigh wae assigied o e
Cotperatave asmng intarmgtion that swwas colected during the assessment, A Goperaf Che report 13 avallalle, upan requess, fiom
the Canparative. JRCC has a:lr.\]:'red a Gromndwater Protection Plan tn J'.ml'ihit inaprapritte actvities on JRCC property
wiithin the Xone I areas af community public water supply wells, In addition, the Environnoental 3anagement Commission
provides oversight aver activitics on the northern portion of the IMCC. For questions reparding 5W AP or ather information
contained within this ducument call Mariza Picone-Deving at 3088857262 Our system, out of an abumlance of caution and
e abwnl FEAS, sonpled for FRAS compaunids (PERS, PFHpA, FEHAE, FFNA, PROA, arul PFOS) al all three wells in
019 o] X020 Lhers were ne deleciions ol soy of 1he smalyies in any ol the somples.

2020 WATER QUALITY DATA: Listed below are the substunces detected tnowater samples collected duriog the ouwest recenl
~,'i|||'|p'|:| i e warl Frear the theee (3 wells i BT ige the '[._Nwl l.:.u| se T |r1|-.i|1g Tater Su pp|‘l( lf:uup::l aleve,

: Trarganic Verr Higkeir Rangs af ML | MOLG Vialatien  Posdble Soarees

| Coptaminenes | Sampled | Rewsio Delcrtbns (L]

: Farir i BENipam | S | Lppm IE o ] Discharas of dnllog wwiss
Irachumya From e
raibarher; Proaban af nuioral

| dpoike

| Hnme b 1l 1 015 ppes 213 ppre i pan | 10 ppm Ha PozrseeT from ferilizer we
Lessing torm seprine

|

[inregatatet Wi Amasiinl Hange ol | SVCL. | Q%G Vielion | Poedhie Swrces

mad Secondury | Sampled | Deiccied Ieicrikas
| Coataminant
| Gl B 1 1.19ppa AG-ZTF [ A I ppls P Trikguretdme by-
Bk i o vk wane
chiermalian. us
chikermalzd ppney
chleralimm may he

TARIT ¥ RTIIT TR

: Chlosize 120 6 ppm Lbpam Ll ] | Hid Pumctf anc leaching ram
| e rarinl dsposi; savEier
| irfienc:

[ e HIE (i pan 2.0l P fEm = T Tt o ek

tunrsehils b
o wniaral drpmaios
: Sadiem TR SArm =] - Hppm B Pl cioeene macd sgll

| Satfux HH Sdpw | R0uman |30 | B Ruve I san s i fern
i i i
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Daes My Drinking Water Meet Current Health Standards?
W are committed to providing yon with the best water quality available. We are prond to repert that last vear
YT -;lri'uk'u.l.g waler roel all :I.!.IPJ.'I{-:I.L‘]::- health standards n:j;u]uLed 1.-;-: the state and federal goverirncil,

Hcalth Fffects Statements.

T'otal Coliform: Coliforms are bacteria that are natarally present in the environment and are nsed as an ndicator
that other potenlially harmoful bacteria may be present. Colilomns were foursd it more samples than allowed and
this was a warning of petential prablems. Hoveever, wive complied with the Fecal ColiformiB.cali MO

Fecal Coliferms and Feoli are bacteria whose presence indicates that the water may be contaminated with human
or animal wastes. Microbes in these wastes can canse short-term effects, such as diarthea, cramps, nansea,
headaches, or other spmaptoms. "They may pose a special health visk for infants, young children, and pesple with

severely compromised e syslems,

CROSS-CONNECTION CONTROL AND BACKFLOW PREVEMNTION:

s Ade National Guard Base makes every effort to ensure that the water delivered to vour home and business is
deary, sale and free of contamination. Our staflworks very hard to protect the quality of the water delivered to our
cnstamers from the time the water is extracted via deep wells fram undergronnd aquiters or withdrawal point fram
a surface water sonrce, throughount the entiee teattnent and distribution system. But what happens when the water
reaches your home or business? Ts there still a need to proted the water quality from contamination cansed by a

croms-connection? It so, how?

Whal iz u cross-conneclion?

A crass-commection acanrswhenever the drinking water supply is or could be in contact with potential sources of
pollution or contamination. Cross-connections exist in piping arvangenents of equipment that allows the drinking
watler Lo coroe in conlact wilh non potable liquids, solids, ov gases (haeardous Lo hupans) i event of a bazkow,

What iz a backflow?

Bacldlow is the nndesived reverse of the water flow in the drinking water dstribution ines. This backward flow of
water can oceur whent the pressure created by equipment or a system such as a boiler or air-conditioning is higher
than the water pressure inside the water distribation line (back pressare), or when the pressure inthe distriburien
lirie drops due to routine coourrences such as water 1nain breaks or heavy sater demand cansing the water to flow
backward inside the water distribution systern (back siphopage), Bacldlow is a problem that many water consumers

AT WELWAL S l'.'l]; =l ].ITIJ'J.II{‘] o1 Llial t!t]l d.[]d ciEry waler Cusborner ]ILE_\- d L'C:.\FPUJ.I‘;ii.IJﬂi.L}' LA |:LI‘.‘J.[.J PI."‘.‘:-'VI‘.‘].LL

Back Pressure: Back Siphonage:
—3  d—=f e e — - =T s
5 (S
Mol pressure . Ap— L [pocratire
] |1:\:=.=|.}F:-Eac}'aml:1. b AL ptabile sy el X =
[ S —
Egl AR 1 N | ET T
b OuRhlE RySiSD. -l sy,
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What can [ do to help prevent a cross-connection?

Withwout the proper protection something as sionple ss 2 ganden lose bus the potential 1o contaminate or pollute
the drinking waler Hnes invour house, To Tl over ballal the sountey's cross-conmection incidents fnvolve
unpristectal garden hoses, Uhore are vorv simple steps thal yon as 8 drinking waler user can lake o pravent siach
lazards, they are:

o WTUVIR submerye a bose insuapy waler buckels, pel watering contamers, poasl, Loby, siole, drans, or
chemicals,

»  NUEVER attached o hose Lo o pacden spraver withoul the proper backilow prevenler.

» By and install a hose bibb vacoum breaker in any threaded water fisture. The installation can be as casy
az attaching a garden hose toa spigot. This inexpensive device is avallable at most hasdveare stores end
hmme-impropeeineml centers.

= [dentify and be aware of potential cross-connections to wor water ling,

¢ [uy apphances and equipment with haclkllaew preventers.

e By and install bockflow prevention devices or asscmblies for all high and moderare hazard connections,

LE wear are the ewner or manager of a property that is being used as o commercial, Industelal, or instimtional
facility yom st have your propoerty s plumbing system surveved for cross-connection by your water purseyor. TF
woLly progerty bas NO been sueveved lor cross connection, contecl your waler deparument W schedule a cross
COTLACCHOR STIVEY,

Browe, Red, Orauge, or Yellow Water,

Brawn, red, oeange, or yellow water is usually caused by pest. The different colors can be attributed tovarving
vhiemmical vxidalion slales of the trom (rusli and by varving concenlralions of the rusl i Lie water. There are Luar
I'I'IH.jl!'IT senarces that can canse water ta he 'I'l]:'x'l"!.-'!

« L he: water mains, or
»Uhe waler pipes In youe building

Busly waler ocears [eom sediment ar rast o e inside walls ol the waler mams, The rusl can be distucbed and
teraperarily suspended mowater with wmsual water Towez o water mam breaks or mainlenance or by Hoshing
of a hwdrane, Uhis discolored veater is not a health threat,

When the water Is discolored it s cecovunendsed to either net wash lund ey o o uss a st slain refnever o
regular delergent bl nol chlorine Bleach as 3L will react witl Lthe imu b lorm 2 permanenl slaio. The other major
canse: of b, reed, oranpe or yellow waler 1s Toaly waler pipes (0ot building. Waler (hal s being discolored by
msty pipes is oot a health kazard,

y-

i

[his report was prepared by Ots Air Natlonal Guard Base
PGS T 4090500 Taslidebed: Ture 2021
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Bourne Water District
Water Quality Report 2020
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BOURNE WATER DISTRICT
211 BARTLOWS LANDING BRI
PO, BOX 1447

POCASSET, MA 02359-1447

THE BOURNE WATER DISTRICT'S
WATER QUALITY REPORT FOR 2020
(PWS ID # 4036000)

BOURNE

Dear Costemer,
RMONUMENT

BEACH We are pleased to present a summary of the quality of the drinking water
provided to you during 2020, We conducted over 950 tests for more thun
24 contaminants, This report is g snapshot ol last year™s waler quality.,
The Bourne Water [hetnicl s cormmitiad e providing you wath o relable
POCASSET water supply. We believe informed customers are our hest allies. You are
welcome te attend the Board of Water Commissioners meetings held at the
Bourne Waler Distriet’s office, al 211 Barlesw™s Landing Boad i Pocussel,
The hoard’s meetings are scheduled for the second Tuvesday of the month at
H:30 AN, and the Annual Thistrict meeting is schedoled on the fourth
Monday in April.

CATAUMET

WATER SOURCES AND TREATMENT

The Bourne Waler District is supplied by 10 different sources, 7 of our own gravel packed well sites and 3 gravel packed
well sites From the Upper Cape Regional Water Supply Conperative. Four of our well sites are in the Monoment Beach
area of the Toem Forest, The other twe wells are in the Cotaomet area of the Toen of Bourne, One well 15 on Joint Base
Cape Cod and wee have one transfer stafion on Connery Ave. The Boome Warer District treats all supplies with lime slor-
rv for corrosion control, "Uhe lime slurry is used to rajse the pH of the water, I'his makes the warar less ageressive to the
copper pipe and l2ad jeints in your homes to prevent exposure to lead and copper.

W : i LOW ' ANT

Action Level (ALY The concentration of o contaminat which if execeded trigeers rostment oF ofher requarements,
Maximum Coniaminant Level (MCL) The highest level of a contaminant that is allowed in the drinking water, The
ML is 2ot as close to the MOLG as feasible using the best available treatment technology.

Maximuom Contaminant Level Goal {(MCLGY The level of a contamingnt in the drinking water below which there is no
knevwn or expecled tisk we bhealth, The MOLG allow Do o moarmn of saley

Sith Percentile Out of every [0 bouses samapled, 9 were below (hiy Tevel.

KEY TO TABLE

Al = Actum Level

ML = Muximum Contaminant Level

MCLE = Maximum Contaminant Level Gl

MFEL = millicn fibery per liver

Mremdvear = millivems per veur (a maasure of radistion absorbed by the body)
NTU = Nephelomeatric Turbidity Units

peid] = ploocuries per [Ter (o measurement of tadioacivilyy
ppm = parls per million, o milligrams per lier g/l

prh = parts per billiem, or microerams per [ler (ugd)

P = parls per villion, or nanosTims per ller

ppg = parts per gquadrillion, or pleosrams per Lter

11 = Treatment Tochnigue
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NATIONAL PRIMARY DRINKING WATER REGTULATTON COMPLIANCE

The Total Caliterm rale requires water systems to meat g stricter mit for Cebiform bacteria, Celiform hactenia are harmless,
bal the presence imowaler can be sooameheation of disease cawsing bacterra. When Cebiform bacteris s Fourel, special follow up
teats are donps to determing it harminl bactaria are present in the wator snpply, Swer 500 Celifarm samples wars rakan
thrguglout the Seurre Water Disteict o the year 20200 In Avgnst 2020 Bonrne Water Distriet had one detect of Lotal
Coliform from a =ample taken at the Bourne tank, Bourne Water District chlorinated the tank and rectified the
izsne. Bourne Water District completed the pracess with a Level | Assessment of the site and has not had any other
Total Caliform hits anywhere in the system.

It presert, elevated Tevels of Tead can causc sericns heatth problems, eapeoally for prognant wemen and soanarg childron. Taad and coppes
e bnking water s prmartly From matenals and compenerits azsocisted with serviee Tmes and home phonbing. The Bowme Water
Crisrier is respansible for pravicdine Bigh qualicy dronkine water, bor canoet contee] the varieny of matarials need o plumbing eamponents
Whan your water has haean softing for several hanws, you can minimize the petential for lead and copper axpesiee by flushing wour tap for
a0 egconds 10 2 pioutes before vsing water for delking o eocking. [T vou are cancerned ab<ot lead and capper Lo vour water wou ey
wish 1o have yeur watss tested. [nfcematon onlead and eopper Lo deinking water testing methods, and steps vou can teke 1o mlnimize
sxposure 13 availzble from Cie Bale Drinking Waler Llotine or an bl wew. epd. povisale walerLead.

Sl CREG - 20 Sl sens hve mchwnlusls, such ag Uhose expenenang bypetenson, kulney Bohere or congeshve bearl alure
shatld he aware of the levels of sadine inthair drinking seater where expasures are carefully haing contrall cod

hazzachigetts Oitice of Tescarch and Standard Cuidelines (ORSG: This is the concontration af a chemical in dricking seater at or helow
which adwverse health effects are likely wo occur after clwonic difenmel exposuce, with a mavgin of safety. If exceedsd. it serves as an indi-
cater of the potential need far furcher actian.

17 o are mieresled g mere detatled reporl, coriact Bolen, Propeetl dn 308 505 2299

HEQUIREDR AN TIONAL HEALTH INFORMATIO™N

T omEre That tap water 1# male looalnnk, Deparnend ol Enviremmenlal Proteeton (2EF and FEroronmeniial Frotection Ageney (HEA
seribaey Nrmits on e atnoumis of cerldi coriannranls inowater proviided by public water svalems, Foolarml Zrog Aommeslralion (F1234) anl
the Massachusells Depariment of Public Health regulationy establist hmals lor contaniments i bolled weler Dnokeang waler, iecludiog bot
el water, may reascaebly be sspeciec fo contan al least small ancounts of seine conteninants, The presence of conlaminanis dess nol nes-
smsaraly indicale el waler poses a bealiriss, Mars informaion ebool sontaminants and polential Dealts ellects can be cliaiced by calliog
the Coviccomesntal Froteciion A pency Sale Dickenge SWater otlioe (1-800-426-470910 The sources of drinking water (batlt tap and borded?
inelude civers, lakes, sizeams, ponds, reserveirs, speings, and wells. As water travels over the surface of the land ar theoueh the aronnd, it
dissadves naturally oecnering minerils and radiosctive marcrial and ¢an pick v substances resulting from the presence of animals ar feoo
Tvaman activity  <Contaminants thar may ba presenr in the aooress incladas

1A Blicrahial contaminants such as vimses and kacrena which may come fram sowage rreatment plants, septic svstems
agricultural livestack operations and wildlife.

(B Imorgernc comlamnmanly sueh as salls ane mstals which can b nalrally ceanming or rescll from arlan slomm ruoell
inclusinal vr domestic waslewaier dsehomoes, ol and mas procuchion, mimnge o Garrnino,

() Peshicides amd berbacides, which meay come from g vartety of sources such as agriealiure, stemmn waler runedl aed residential uses

(L Cepanic chemieal contamivants, ieeludiog syathetiz and volatile organics wlich ave by-producs of dustrial orecssses
ansd [peteslenm production atd ¢an alse come from gas stations, urban stoem water rancdf and septic sysiems.

By Radicactive contaminants, which ean be nameally aceurding or be the resules of 2il and gas prodoetan and mining activities  Inoarder
to cnsnre that tap water is safc o drink, BRA prasceibes regulatians which limis the amonnt of corfein contaminants in waer provid

od by pablic water systems FTLA regnlations cstablish Timits tor contaminants in hottled werer which must proside the asma profoc
ticn for public health,

Sume preoples may e more vidneraldle So conlamimants modnnkang waler ten e genersl population, Tnmnime compromssd persnns such
48 persons with cancer utederooing chetnalherapsy, persons who have urederoone crgan transplarils, peopdle waks HIVIALDE ar olher monume
svslem thiserders. some elider(y and mlanls cen be partenlary 4l sk Trom leclions. These peopls should sesk advice aboo. drinking walsr
[romn tbear Dealih care providers, BRASCIC puidelimes on appropniale means B lessen e risk ol infecticns by Crvplospordiom are aveailable
[romn the Safe DCrinkiog Water Llotlioe (L-m0o-26-27010

SOURCE WATER ASSESSMENT

The Thowme Water Thairel had a souree waler ;meacxﬂrm:nijrurl'nrmul b the WA Tepariment of Tomvirommental Protection
in 2002, The: Bouree Waler Assessment and Protecion (53WA P program. established onder the Federal Safe Dnnkine Water
Ak requires every shale lo;

* Tnventory land uses within the recharge arcas ol all public water supply sources.

v Assess the susceptibility of drinkine water sources (o conlamination from these land nzes,

= Qublicize the resalts to provide support for improved protection.

Acsuzceptibility ranking of high was assigned to the Bourne Water District uzing the information <ollected during the assess-
ment by the DEP The high ranking was due to the patential contamination from land vsez such as auta repair shops, truck
terminal, furnitore refinizhing. anto zalvaze operation. an industrial park and acrivities in the recharge area {Zone I1's)of

some of the wells. The complete SWAT report is available at the Bourne Water District’s office. For more information con-
tact Habert Prophett at S08-563-2254.
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CROSS CONNECTION

A cross connection 15 o connection hetween a drinking water pipe and a polloted source. The pellution can come from your
own home, Tor instance, yon're going to spray fertilizer on sour Bran, and yon book up pour hose o the sprayer that con-
tains Lthe fertilizer, IL the water prossene drops {say beesese of a fire hydrant being vsed of waler main I:-IL‘uk]; when the hose
iz connected o the fertilizer sprayer, the fertilizer may be sucked back into the drinking water pipes through yoor hose,
LIsing an anti-siphon backflow-prevention device on your sprayer or hose bib can prevent this problem,

The Bourne Water District recommends using devices with an anti-siphon feature or cquipping hosc bibs wich hose bib vac-
wom breakors o provent against back flow, For additional infornmation on cross connections and on the status of your water
SRS CIORE CONNection program, pledse contact Robert Prophett at S0-303-2204,

UPPER CAPE REGIONAL WATER SUPPLY COOPERATIVE
2020 Consumer Confidence Report {I"WS 1D # 4261024

The Upper Cape Regiona] Dirinking Water Supply Covperative consists of three sroundwater supply wells Tocated in
Sondwich. MaA on Joint Base Cape Cod (ARCC. A Board of Managers representing four-member public water supply
syslems manages lhe Cooperative. The Cooperatdve has the capacily o provide a supplemental supply of waier we s
member public water systems, which include the Town of Falmowh, the Bourne Water District, the Mashpor Water
Dristrict and the Sandwich Water District. The Ceoperative also supplies water to the (tis Alr National Guoard poblic
waler system on JBCOC and the Barnatable County Jail.

Wells 1. 22 and #3 are lacated in a forested area of the northeastern portion of the IBCC. Tn July 20004, the Departonent
of Enviromnental Proection completed a source waler assessment (5WAP) report For the Coaperative waler supply wells.,
A SWAP report is a planming (ool e support ocal and siaie efforis o  mprosee water supply pridection by identilyving land
wscs within water supply protection areas thar may be potential sources of contamination. The report identifics potential
sonrees of contamination including a zas station, o medical facility and 8 military facility, and helps foous protection
ettorts on approprate Best Mangzement Practices, A susceptibility ranking of high was assigned to the Cooperitive
wsing intormation that was collected during the assessment. A copy of the report is avallable, npon request, from the
Cooperative. RO has adopied a Groundwater Protectien Plan w proahibit inapprepriate activities on JBUC property
withim the Zone IT areas of community public water supply wells. Tnoaddilion, the Enviremmental Muanagernent
Clommnigsion provides oversight over aefivities oo the northern portion of the TIRCC, Tor questiony mewanding SWAT or
pthar information contained within this doecument call Marisa Picone-Devine at S08-KE8- 7102

O svatem, oot of an abundance of caution and concerns about PEAS, sampled for PEAS compounds (PEBS, PFHpA.
PFHxS, PFNA, FFOA. and PFOS) 2t all three wells in 2009 and 2020 there wrere no detections of any of the analytes in
any of the samples.

2020 WATER QUALITY DATA
Listed helow are the substances detected in water semples collected durng the mast recent sampling perod from the
three (3] wells that comprise the Upper Cape Drinking Water Supply Cooperative.

Inorgamic Yenr Highest Banzeosf | MCL | MOCLEG Yialation | Possible Somrees
Cantaminants Sumpled | Reswlt Detectinns ¥ 1 M)
[Eurnn 24 2 apme | OS2 peme | 2 pom 2 RH Dhiecharpe af dei g wmenes;

TDrischarge from metal
redinedics; Broesion of zature]
dazpuais

Mitrate 22 0,13 ppm 113 ppm 1l pprm | 1 pom i Ruanaf trom tertilizer use;
| Lassching form septic
tanks, sewage: Beogion of
| natunl deposite
Unrepnlaiel ¥enr Amannl Range ol SMICL | (DR Yilulion | Passibbe Souroes

anil Secondary Sampled | Detected Deteclivns

Contaminants

Chlomaliinn 2020 118 pph LAR-2.19 A I T pob i Iriblvematbune: by-
prb | praduct of drinking watcy

chlorinatian, In nen-
chlorinared sources,
chlorolizin oy e
italurally oceuirig

hlomale el ] w6 ppm B e 25N | - e [tangff and leaching Fom
il [ nwtwrul depensing; ssavweuter
[ THEESTR
Copper 2020 0.0lfpom | DOl ppra | lppm | - e Lot patatl wuproszon vl

iz shale, pliwmbisag eiaskn
af naluml depasiie

Sedim e 4 ppim 54 poum | 20 prm i Matural erasion, road salt
Sulive 22 5.0 ppan A0 ppm 2500 | - i Rt and leaching Fom
. natirnl depasies; miestrinl
- wasles
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APPENDIX F
CONSERVATION AND MANAGEMENT PERMIT
COMPLIANCE AND MITIGATION ACTIONS
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Conservation and Management Permit
Compliance and Mitigation Actions

Camp Edwards: Fiscal Year 2021

The Masszchusstts Arrey Matiaral Guasd maintains twe ConservaT or and Managamant Parmits [2WPs)
under the Massasrusetts Endargered Species Act (MESA, 321 CWVE 12.20), The CMPs were devel oped
within the framswark of the Integrated Natdral Resourcas Managament Pan [ NRRMP] for Camp Fdwards
consistant wits the Sikes Act and all mplementing regulations Tor the MA Civision of Fisherias and Wild ife
iMAZEW Y 2nd MA Ay Nationsl Guard MASENSGY indluding the Upper Caoe Waler Supply Reserve, The
ChiEs provide a collakorative and progress we path Torward “or tra ning and operat ons at Camp edwards

while erzuring Mel Benslil for stale-listed species and [neir habilzls al Joint Base Cape Cod (BT directly
trrough CMP sssociated actions as well 35 overall natural rescurces conservstion snd training lsnds
management at IBCC.

The CMPe are held anc admiristered by MAARNC and the BA Military Divisicn snd focus pomarily on
Camp Edwards' lands and cperations. Howevear, the “master plan” CRP was developed collabaratively
with A& Air Mational Guard ang includes bath past mizigation commitments and imalemestation, aswell
as providing for potentizl future facilitizs actions for botr servizas, This repart includes updates ard
accamplishments for the TY2021 period covering Cotaber, 2020, through Sestember, 20270, Repartasle
actions includs facilitizs mainterasce and develapment az provided by tThe permits, corstruction sUoport
actions, mitigation efforts, program sdmincstration, and slarned activities for the coming fiscal yesrs),
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Acromvims amld Delindtions

This repoit Uses many acronyims @nd abbreviations, as wall as specfic terms and titles

included here for clarity.

. Tha majority are

Acrorym Term

hels Agassiz's Clam Shrimp (WM ESA fact sheet, Matureserval

A American Clam Shrimp (W E5A fact sheet, Matursiervs)

CRIF(s) Conservation anc Management Fermitis) | TP oversisw]

5 Clam Shrimg

CRCERP Clam Shrimp Conservation and Road Maintenancz Plan

ZBT Eastern Box Turt'e {WESA fact sheet]

EMEC Envirenmental Manage ment Cammissicn

SR Eastern Whip-poor-will M ESA averview]

—CRa Forest Canopy Reserve Area ) - ) ]
=) Fiscal Year (x is two digit yearl; Fedaral FY; 01 Getoher — 30 Septermber)
[AGWSP Impact Area Groundwater Study Frogram [website]

MEMP Integrated Matural Resources Mansgsment Plan (202 1 NERLP)
1BCC lnirt Base Cape Cod (JBCE overview)

M I assachusetts

WABMNG I assachusells A Mationa! Guard (websile]

WSS RMNG I amsachusatts Army Mational Guard (websits]

nWIADEW I assachusetts Division of Fsheriss and Wildlife [webs ts)
WAMG I assachusetts National Guard [joint) [weosits)

WIEPA I assachuzetts Environmental Policy Act (website)

MBS I assachusetts Endangered Species Aot { WESA avervisw]
WPRG IultEPurpcee Machine Gun [Rangs)

MEPA Matianal Environmental Policy Act (webs ite)

MHESF Maturzl Heritage and Endangered Species Program [website]
PEMFEA Fire Barrens M tigatian Focal Arsa

SGCN Species of Greatest Consernvation Meed [State Wildlfe Action Flan)
SMRC Special Military Reservztion Commission

JEWWSE Upper Cape Watsr Supply Resarve

JMass University of Massachusetts

USEWS Unitad States Fizh and Wildlife Sarvica

S Ultraviolet

Ther Pink Praminent kath [Heporar aoraral s a stunning
sorulz Cak {Quercws Mioifnda] associate that iz rare throughaut
its ranga with vary loralized distribotion in Massachusets,

his individuzl was observad dunng g MASHENG boslad
MWassachuzatts Buttarily Clob survay tor Acadian Hairstreak
Lo tber flies o Fmer Darrers Miligaboen kocal Srea - Marth, sath
A b number of rars znd stale-lised spacies within s divesa
bamrens Babitat masaic, ncudicg powerline reht of way,
aljavenl L a pomary ruad and aclyve seldier baining Falues,

Cighipy Bawards CRAE Peraic Clafigigens
el Milegorions — Prsval Fear 2021

L

drHtme 2007
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Apassie™s Clam Sheimp aml Training Arvea Boads Conservation and Management Permiil

Conzervation Permit #: 018-327 . DFW

MHESP Files #: 17-37184

Project: Road Repair and Clam Shrimg Relocation
Date: OB-MOV-201E; amended 14-1U0L-2021

An initial CMP was developec in 2017 and 2018 to provide for localized rcad repair at Carmep Edwards
while providing for conservation of the Endangered Agassiz’s Clam Shrimp [ fwimnodia agassizii, AgCa).
Under that original permit two sites along Cat Road were repaired as in site sites in Training Year (TY)
2020, Priar tothat, 'nTY2019, che site was modified in-site and five sites (Cat Road [3], Herbert Road [2])
wiare repaired and replaced through active construction or repair of verma’ pool of road pudd’e sites and
relceation of clam shrimp or sediment. Three years of rmanitaring, as required, were completed in TY
2000, but an additional year of monitoring was completes in TY21 due to the 2020 drought conditions
and the foral conservation interest of the species
for MAARNG.

Frecipitation patierns wers back ta normal for the
2021 survey sesson. Matural Besources staff
concucted repeated surveys fol lowing the
standard asproved protocal. In tetal, a subset of
12 pudcles wers surveyed, Four puddles were
CMF mitigation puddles, five were pudsles not
surveved previously, and five were known to
support AgCS in previows years, From mid-kay to
Octaber, puddles containing standing watar were

messured Tor area, deplh, temperature and pH,

Agassiz's Clam Sheimp survey and achve relocation eftarts

znd zll aguatic ife ohserved was recorded. supporLing critics| read mainlenano,

Clarn shrimp were choerved in seven of the twelve surveyed puddles, however, not all clam shrimp were
identified Lo be AgCS, AgCS were encountered in five puddles wilh Tour puddles being new locs lions Tor
Agls records. American Clam Shrimp {Dimnodio lenticuloriz, AmCS], a state-listed species of =pecial
concern, not praviously confirmed on the base, were encountared in three puddles (two moritoning
puddlss contained both species). AmC collected samples, along with AzCS, have beesn submitted to
MHESP for verification of 10, Clam shrimp collected from one puddle svwere not able to be identified in the
lalx due to poor condition of the sample. This means that 50 percent of puddles surveyed in 2021
eontainad Ag05 and/for AmCS, iFwe don't count the unknown clam shrimp species. This pereent is up
from 2019 and 2020 survey years in which approximately 30 percent of puddles surveyed contained
AgCh. In 2018, the first year of monitaring, 25 puddles were surveyed and B0 percent of those contained
clare sbrimo, All data znd results #re provided separately to MassWild Te and observation reparting
threugh Heritage Hub [https:/fwww. mass gov/ info-details/overview-of-the-heritage-hub). Additional
FY¥21 monitaring results worth nating are that two of the four CWIP puddles madified in-situ in TYZ015
and TYZ02Q contzined clam shrimo, ons on Cat road contained AzCS and one on Canal View Road
contained AmCE. The seven positive ocbservations were distributed throughout Camp Edwards,
occurring in all five Training area zones, Zones are discussed balow as part of the CMP amendment,

Cramip Eawards ChE Permit Complianse danuare 2027

el Milegorions — Prsval Fear 2021 i3
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The primary eliorl [or ApC5 clher Lhan crogoing moeniloong, was collaboralvely ceveloping an
gmendrrent L the existing permeil Lo provice Tor foelisbic ApCS conservdlion dnd rodo mainlenance wilhin
Lhe Craiming area. The presence of AgCSwithin some larger puccles precle ded necessary repairs, which
les to the development of the orgnal permit, relocation efforts, and regair of select featurss. The next
step with Masswildlife was to apply lessons from the original effort o cevelopment of an overarching
roac maintenrance strategy that could provide for both @ sustainable and wsable road netwert and
sustainzble  and  healthy  2gC5  gepulaticn
throughout Carrp Edwards. Awell maintained road

rebwork s [Lndamenlal o supperling all
apershions on Camp Eowards, including ground-
waler  monilonng,  aclive remecilion,  nalural
resoLrrey  rrenagermrenl, and, cribicsly, seldier
Lraiming. A usable anc menianed rose nelwork
appesrs o also b ocrtical Lo clare shrimp
persistence as prolongec lack of maintenance
culckly leacs to exacerbation of pudcles into
Lnsuitable  conditions  fer clare shrimp and
; eventually wegetation of the road bed and loss of
_' e 0| roads end road pucdles.  Waintsnance ano Lse
Clam zbkama pusdla signags s postae Toprasec keawr prowices hoth roads anc pusdles,

oeeL piec sites o ancoe rage driviesg anc avaid Hiling.,

Arrendment of the original permit was completad
in the summer of 2021, Both parties chose to arend the existing permit as it carries torward the
frarmework of the onzinal, incleding reomitering anc Mel Benelit through a combimation of = lecation and
repairin place. The updated CMP establishes multiple categories of roads and establishes processes anc
stancards for road pudcle repair. Additionally, it establishes five zones of the northern fraining area for
supporting a baseline n.mber of guddles within each zone as primary habitat far 4C5.

The pricrity acticn for FY21 was repair of the impact area perimeter roacs (leffersen, Barlow, Wheelock,
and Crowell) and two key impact area access roacs. These had becoms severaly degradec and
cecasionally impassable, in large part due to prahibiticn on mainterance dus to known ACS presence in
pudsles aleng the narthern, wastern, anc sacthern impact arsa boundary roads, These are key macs
both for rermedistion activitiss and emergency response, The Clam Shrimp Censervaticn anc Roac
Maintenance Plan [CSCRMP) estabiishes a Critical Road designation, which Tncluces the existing paved
roacs, the frepactares boundary and selecl access roads, and the primary access routes of Busgoyne anc
Gty Roads, These crilical redds ars inlended Lo be lrecuenlly rmaintaines sod nelintended lor puddles,
witich will dlse serve Lo minimide Dox Lurle risks on bigher use reads, The impacl ares boordary repairs
are cngeing currenlly throvgh the ImpaclfAred Grouncwaler Siedy Program [IAGWSP)L

The perrul gmendrrenl calls Tor an anneal read meenlznance and repair plan Lo be subreillec Lo
PassWildhile, which wall incluce prienily roac anc pudele repairs, currenl condibicn relabve Lo repeir
stanzards in the CECRMP, AzC5 fanc now AmCS| presence il documented, and irepact on the zone puocle
baseline. Additicnally, the ennual plan will outline reftigation recuirements consistent with the describec
frameveork in the CSCRMP.

Carepy Fotwards CRAF Permt Comphiars Samaeare 2027
ard i Eaions — Piecal Year 2021 4
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The CSCEMZP  anc  Lhe  Conservalion and
Managemeanl Permril were  croclaled hrough
relevant slakehoders sl Camp BEdwards, However,
Lwo projects icenliliesd & nesd [or mrore celaled
training anc internal commLnication. & roop &Ehor
MoAn rEd I was e plementso in seplember, 2021
on thewestern portion of Estey Roac and soLthern
portion of Fredrikson Road {Trgining Area A-3)
withour  prior  coordination. & previously
developed engineering cesign was used and there
were nie existing predles 5o no major issles
cocourres anc ne clare shrimp habitat was taken.
Howewver, it lcentitied scme communication and | feuerizan Clar Skrimp Tom podele 18 on ool 9% 2021
process gaps that have been addressen. Spfhwars successhully intraewaed fa ki podelsin 2079,
Aocitionally, curing the Oolober/Movember road | -hovsh e noreduction was inzicen.al Lo repair and
repairs implemented by JAGWSP, the working reziriararae of he exisling prdcle o raceive Aa03 as
conlraclor graced a szclion ol Wheelock Road mizigaziar. F¥20 was the Srstyear dacumensing Amis
wilhoul prior approval e lacililale material facling, This seclion bad received clam shirimp in thies
pudiles as riligation Ter the impacl area boundary woerk and Lhe puccles bac been signed. Milgalion
[ Lhis Lake s ciscusses o Lhe anneal read reainlenance plan,

While the planming, pregarstion, and rmitigation portions of the consendation plan are working well there
are sl weaknesses in cortrenicalion ane coordinglion bl are being addressed, Two meslings hdve
besn held since the zrading incident that nclidec all potentizl road/trail maintenance and repair
slakehiolders, During Lhese meelings, slakeholoers were dive able Loocenlly roads and rogde seclicny i
nead of repairanc plarnes for FY22 With this, reguired and/orvoluntary mitigation was assessec based
on potential irrpacts to availzble anc known clam shrirep habitat, as well g5 other wildlife, and workec
intc the F¥22 annual read werk plan. This plan has been sihmittec to MassWildlife for review,
coordination, ard approval. A plar te rritigate for the loss of clare shrirrp habitat arc clare shrirep
ncividuals frem the Wheelock Road gracing was also
includec in the work plan. It's the intent that these
mresfings i ving all potentizl read/trail
fraintenance/repair stakehaldess will ooonr on At keast
an annual basis for consensus on read work planning
and clam shrimp habitat and mitigation regLirements,

Mgassics Slam Shrirmp oollesed Toricer ilication
confirmation a* aculzs gathered “orrelocation to

rhiligAlion siles,
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Conservation Permit #: 020-238 DIaS

MHESP Hles &: 18-3 /454

Project. Carmp Fdwards Mult=Purpese Machne Gun (MPRE] Range ane Master Develcprment Plan
Date: 29-5EP-2020

Ine M essachusetts Army Naticnal Gaard received a Conservation and
keanagement Permit in 270 thet established a master plasning
frameweork for projects imelemented at loint Baze Cape Cod by oot
Arand Army Nationzl Gaard, To support this master plan 2poroach, 3
cormprehrnsve mitgation alzn was developed including #stanlishing
an on-site rmitigetion bank covering multip'e habitals, The orimary
orojects incorporated into the master plann'ng mitization strategy
inclade MPR G Bange gt the carrent KD Range ocation, Infentry Squad

Baltle Course at the formedly ased Infzntry Battle Course location, | SiendarClearaing Metn larva
feering on Lawbuzh Blueherry

Neterted and ashow n with ultra-

expans cn of Tango and Sierrc ranges, Contonment moderaizction

incladng g running track and clessoom bui dings, end potental Tutare : ' )
L i ; viclet |zht during ra-e ceterpillar
solar develooment. The mitgation plan comaines  project o

: sureeys at Sierra Renge.

design/impact minimization, tocke aveidance, lond transfers, extenszive

hanitat imarovenent, and lang-term monitarng to provide tor Net Benetit of 3 [a-ge number of state-
listed species. It alzo estaklishes a framewnrk for ongoing site develooment (inc uding additional o-
modFed projects) 2nd land use planning whie orovidng foo proactive mitigation and demonstrable net
beetit tor state-listed species.

The rotigation plan focuses cn species gullds (oine Darens and
sandplain grassla nd] for the major ty of speces with s milar habitat
condilion seeds endfor Lreals (e g, loss of coens ce nooy condilion
trougn focrest closure],  The Eastern Box Turtle | Terropene
carcling, EB1] is treated separately as it hes differing needs and
Lrireals cormpa ed Lo Lhe olher species, W lgalion foce | zreas, Ued
to the guilds, nave osen identfied to localize verious mitigation
gcticns for masim 2ed benefit. Standzrds for mitigetion have been
developrd for racatyoe of guild 2ad foczlares to ensure sUtFcirpat
conserya lon commibments are included inthe plan and o orovde
asearances tc MACFW for net benefit, For example, pine harens
it gation will require 20% to 40% of hab tat imoroverment work
Lo bein the form ol rmechgnical foresty, as the majority of Lhe Sine
kar-ens gu'ld speces are threatened and declining due to tree
encroactment and canooy closure where suitable and protected habitet exists, Inadd tion Lo pne bar-ens
and grassland foca a-eas, forest canopy retestion areas are identified for kox turtle ~ineration and these
orecs are prioritized for ma ntenonce of later success onal forest condition and closed tres canopy.

Graas keoved Ladios™ trosses Drohid was
ety decumenbed Toe 1BCC in Lhe
trasslands Mingatian Facal frea in F¥27,

Real Property Actions. Fxtensive |aad protection throusa ezl property actions was = fandamenta
component of the master CWP. One oarcel (Special BMilitory Reserve Commizsion [SMRC] Tract 5) tnat hod
already aean transterred to MADRW was incladed in this agreement, 25 it had been transterred tor 2

e Eovegros CMF Porrst Covmpilanee Sarwgry 2002
atid AiRgation — Faca) Year 2024 &
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project that did nat occur and the transfer was specified as mitigation. Addizionally, SWRC Tracts 1-4 were
transferred to PMADPW a5 mitigation through this agreement in 2020, Tracts 1-5 tots 260 acres and are
directly adjacent to Crane Wildlife Manszemeant area; these tracts reprezent & significant expansion to
this suklic conservation area. Another parcel previcusly identified for mitigation land tramsfer was Parcel
H of Unit K, which is 150 acres of former parade field in cantonment. This transfer was included within
the master CRP agreement. The parcel was transferred to Militany Division in 2020 and will oe fully
transferred to MADFW with anticipated completion in 2022, MANG will receive a license to maintain
cwerall access and use to meet pergetual rabitat conversicn and leng-termn maragement requirements
under the mitigation agresment. Thare are no new updates for FY21 regarding real praperty acticns. The
MANG State Quartermaster has been in regular
communication with the M& Department of Fish
gnd Game General Counsel 1o develop Care,
Custody,  and  Contrel  azreements  for  the
transferred parcels and to complete the transfer of
Parcel H of Unit k.

Construction Projects. Aoproveland construction of
the flagship project —the MPMG Range —has besn
delayed and s pending resumption of the
Environmental Management Commission process.
Howewver, the redevelcpment of Targo Range,
which was approved under the CWIF in FY20, was | Restared soiuk oak shrubland podeetwithin Fine Darrens
l::nl'r'.p|EtEI:| at the end of FY21. Final reports ars in il o bocal frea Weast {raining &raag b=, OFLE); Sepl.
develapment and near complation for Tango 2021, The original restoration (Mo, 2007); precedesd
Range permit complance. Additionally, the soil mkigation, hut it is an excellent referance site,

staging cperation in pattnership with Eversource was complsted in FY21,  Maternal from the
redevelopment of the Bourne Switching station was accepled by Camp Edwards Tor clean fill material,
The hauling and stazing was permitted under the MAARN G CME, including turtle protection provided by
tversaurce. The management of the turtle protection for the staged =oil is being transferred 1o MAARMNG
inthe late fall of 2021 znd will persist until szil is used for the MPWG Ranze construction.

Mitlgation impfementation. The framewaork of the CWIF was srected to encourage early and abundant
investment in manitoring and active mitigation eforts supporting the oversll mitigstion bank and
evaluation of long-term monitoring results,  MAARNG has consistently, efectively, and sxtensively
managed for and montored state-listed species, their hakitats, and overal ecosystem health. CRAP
repcrtable and funded actions are a specific subset of MESA- related management, which itself is a subset
within our overall natural resources management and ecosysiem sustainakility efforts. All of these efforts
are guiced by and captured within the Camp Ecwards Integrated Matoral Resources WManagement Plan
(2021; https:fwwsemassnationz guard.org/ERC/publications/Matural Culturzl/Final-INRMP-21 pdf) and

fregquaent coordinglion with Sikes &c partner agercies (MADPW, LS Fish and WildliTe Ssrvee], mulliple
other parther agencias, canservation collaboratives, universitizs, and athers. CRP mitigation actions are
implerrented within mitigation focal sreas (Pine Barrens, Sendplain Grassland, Forest Carnopy Reserves),
They also meet specified chjscives of the CWMF, associated plans, and interagency coordination (.2,
anral revisw mselings), The master development plan CW2 effectively doubled the NR-ITAM projsct
budgzet for sctive conservation =Forts, including monitering and hahitat resteration and management,

Cramip Eawards ChE Permit Complianse danuare 2027
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Sum of Contract Cost Fiscal Year Grand
Project Type 2020 Total
Mitigation: Administrative 56,020 545169 511,262 562,451
Mitigation: Construction support $221,876 5221876
Mitigation: Monitoring $62,810 5103,248 5108,058  5274,116
Mitigation: Other
Mitigation: Initial treatment, fire 564,480 564,480
Mitigation: Initial treatment, mechanical $179,986  S8B.458 5148900 5417344
Mitigation: Maintenance treatment, other 555,950 58,000 553,950
Grand Total $313,205 5514,701  5276,220 51,104,216

Table 1 Contracted expenditure by federal fizcal year implamenting the Master Plan CMP.

Sum of Mitigation Acreage

Comstruction: Pine Barrens -B -412 -414

mitigation: Initlal treatment, fire 443 40 az4
hiitigation: Initial treatment, mechanical 71 106 164 27 3649
mitigation: Maintenance treatment, fire 20 190 210
Kitigation: Maintenance treatment, other 40 40

Mitigation: Real Property 261 261

andplain Grassiand
Construction: Sandplain Grassland -36 -3R
hitigation: Initial trestmert, fire 42 40 a2
mitigation: Initial treatment, mechanical BO &0
hitigation: Maintenance treatment, fire 47 47
mAtigation: Malntenance trastimant, athar 14 14
Mitigation: Real Froperty 150 150
Grand Total 562 Bl 2314 13 1287

Table 2. Acreage totals for mitigation banking under the Master Plan CWP by fedaral fizcal year and
projact type. Maintenance acticns meet the perpetual maintenance reguirement. Megative numbers
represent Take under MESA and draw against the "account™ with a ceefficient to account for mitigation
raties Acres are frequently counted the year afer funding where a praject is planned znd funded fram
coe FY, but implemented during the following winter due to conservation best management practices,

wheelock Owverlook harvest ares in PEF & W est (Training Arez 4-5), Oct, 2021,
The first mitigation project funded through the ChdP has had srong results,

Comnp Bdwerds CMF Fermif Compliance Jarzewry 2022
ard AMifigation — Fiscal Year 2081 &
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feliliga Lior rvesbmenl Tor specilic CRP implermenlalion
conbracls and projecls olalee 3276,220, The primary
difference Trorme Lhe previcls year's Rgher imvesiment
weds consbruclion supparl lor box Loarles, sehich weas
contractec in 2029 to cover the entirety of the proposed
MAUlL-PLrpose Machine Gun (MPRG] Range constroclion.
All rezLestes funds for FY21 were receives from Mational
Grare Bursgy to support proposec projects and all
receiver funes were obligated within FY21. The
breakcown by category of FY21 CMP expenditures is
pitlined in Tanle 1. This dees not include staff tirre anc
salary nor coes it inclice other state-lsted speces
projects not directly asscciates with the CMP (e, bat
meonitering,  state-listec species  Rabitat  restoration
oulside Lhe fecal areas, Lo ] An godilicnal 290,000 was
spent an ataff time and cther state-listed species specific
projecls fe, whiers one or more slale-lisles species was
Lhe prirrary chjeclive ralber han geners| ecosyslarm o program)

MB-IT AR personrel recordicg anc applying radio-
rarsmittars o own Fasterr Box Turtles,

Several rrajor mitigarion efferts wers corr pletec, ongoing, ancdor inftiatec in FY21, acdressing all the
ghove-luled componenly ol Lhe master CWMF The milgation sclicns implemsnles curing FY21 Lelalsd
721 acres of active habitat restoration, Prescribes fire remainec lmited in FY21, bul was reinyigorates
aller FY 20 cid nol have orescribes bBurning cee loewedlher snd the pancenric, Mulliple Gainings did o
burr days ccourres at Camrp Ecwarcs 0 FY21 Three prescried bhumms were TLlly or partially within
miligglion areas, lhough Lhe Sigrrg Bange barrens habulal s associdled wilh an earler miligation
agreerrent, not the master cevelopment plan CMP and is not counted in this report. Extensive resource
rmonitoring, incluzing many in-houze efforts, were completed or Lncerway in FY21 i addition (o active
habitar managerrent. Projects undertaken in FY21 as part of mitigation efforts are summarized below.
Mote that projects and effarts that are programrratic in nature or otherwise not specifically mesting
reguirerrents of the Fermrits are notimclvdes, butare reported inboth the Annual State of Lhe Resszrvation
Repcrt anc Camp Edwards INRRP Annual Revicw.

v Project Scoping, Design Minimization, and NHESP Review

o MPMG Range — MHESP review and approval was corrpletec in September 2020, prececes by
o plelion of e WM& Ervirenmrenlzl Policy Acl (WEPA] process in Joly 2020; Tollowed oy
fimalizaticn of the Maticnal Environmental Pelicy Act (MEPA) process in April 2021, Project
implerrentztion s pending Tinal gpproval from the Ervironmental Management Commrission.
Turtle prorectien plans were arrenced in cocreination with MADPW to accress the delayed
implerrentztion anc cevelop a protective alterrative for hibernating tertles.

= Tango Range — Consbreclion anc erlle proleclion aclions were compleizd in Seplember 2021
The preconstrechicn survey reporl wies submillec in Movermber 2020 anc an interim, vear-end
reporl wies subreillec Le MHESP in lancary 2021 The closscul reporl Tor Lurlle proleclion was
submitied on 10-DEC-2021 and approved by MHESP on 14-DEC-2021.  The closzoul and
o plance report for the overall construction s in developmenrt arc will be submitted to
PAADEW corssienl wilh permil regquiremenls wilt anbicipaled o eliveny by Lhe end of 2021,

£ Hawards CAE Permt Camyplianoe Janare 237
wrad Mifeulion — Fiseal Fear 2021 Y

Page 220



Final Annual State of the Reservation Report for Training Year 2021

= Track and Field {1800 area) — MADSW reviewed and aoproved final plans, turtle protection plan,
and Wet Bensfit for the project design and consistency with the CWP January 127, 2021, The
project, including minimal land clearing and development of a track and fisld to susoort soldier
fitn=ss and training adjacent to the gymnasium, has been indefinitely put on hold pending
funding. BMEPAMAZSA reviews and approvals are complete and notificetion will be made when
funding is available to contract groject implementaticn, tncluding compliance with the CWIP and
turtle protection actions. Anticipated contracting is the middle of FY22.

o |SBC Range = Design consultation and internal review are ongoing. Anticipating snvircnmental
review of design in [ate FY232.

s Species Protection

o MPMG Range — Intensive year 2 of Zastern Sox Turtle surveys implementing the approved turtle
protection olan. The FY20 repert was submitted in February 2021 to MHESF, and the Y21 report
will be submitted inearly 2022, additional gre-corstruction surveys were added te the glan given
the delayved construction imalemeantaticn. The protection plan and acticns were amendead given
the lack of turtle exclusion barrier, which is part of the construction contract and recuires
uperpleded ardrance suppart. A movemant barrisr was installed, with asproval by in-house
parsonnel ta provide an area of good hibermation habitat [based on observed density of use) near
the proposed oroject site. Acditional pre-construction sumveys were completed in the fall of
F021, Aswinter approaches, turtles within the limits of work will be relocated behind the barrisr
o gllow for winter installation of the zilt fence and tree removal.

= Tangp Range — The preconstruction survey report was submitted in Movember 2020 and an
intzrim, vear-end report was submitted to NHEASR in January 2021, In BY 2021, surveys during
construction continuad anc oversight during silt fenee removal was completad at the @nd of the
project. The closeout report for turtle protection was suamitted on 10-DEC-2021 and approved
by MHESF on 14-D2C-202 1.

= Track and Fleld {1800 area] — The turtle protection plan was developed and approved by MHESP
during project design and design submission. Mo acticn has been taken as the project was put
an hold pending funding. If funding becomes availakle turtle protection implementation will be
part of the construction contract and confirmation will be mads with NHEZF of compliznce with
turtle protection and all ather permit requiremants.

2 5oil Stockpiling st Dig Site - Eversource completed a turtls grotection preject at the Dig Site to
erclose the site, survey Tor turtles, and monitor, The Dhg Site is being used a5 8 stockpling site
for clean, tested on-site soil that will be ussc on future construction projects on base. The
menitoring, maintenance and reparting far this site has been taken over by the MAARMNG in FY22.

s Species Monitoring [CMP focused)
= Eastern Box Turtle {EBT}
= WIAARMG MA-ITAN contracted the University of llinois Wildlifz Epidemiology Laboratory to
implement an intensive oox turtle health gssessment. & total of 5% box turtles were
sampled, the majority of which had physical assessments and Bloog samples taken multiple
times through the summer to svaluate overall condition of the population and potential
Cighip Bawards CRAE Peraic Catitgliaase JiEnare 207
el Milegorions — Prsval Fear 2021 14

Page 221



» Breeding Bird Paint-caunts

Final Annual State of the Reservation Report for Training Year 2021

influences |2ading o the prevalence of fly larvae, susoected sarcophagid, infestations and
other potential health concerns. This project coordinated wery closely with NR-ITAM,
working from the same office, and others &t Camp Edwards to gsin efficiency from other
angoing turtle projects and opportunistic turtle abservations from cther site users. Oxbow
fssociates, working for on a turtle protection project for Everscurce, tagged one turtle on
Camp Edveards thatwas sampled and zlsa escorted the veterinary stucent to sample 11 box
turties at their site in Sandwich. The veterinary student was also akle to sample Spotted
turtles captured during a Legaey funded project awarded to the Smithsanian. Sample
analysis, data analysiz, and reporting are ongoing.  Updates from the Teld effort are
availzbie online from the velarinary student at:
https:/fvetmed llinois.edudwel/authorts pecodturtles/

kAARNG applied radio transmitters and monitored previously transtmittzred turtles for an
end of year total of 54 EBT during FY21 as part of the long-term box turtle monitoring
requirement. This includes appertunistic turtle chservations fraorm a nurmber of programs,
including MA-ITAN, Camz Edwards Range Control, IAZWSP, other site users, soldiers within
training units, and the following projects.

Freconstruction surveys referenced above led to the discovery of 5 new EBT [4 at the
WEMG and one rear lango Range] and one previously tagged turtle that had lost a
tranzmitter. Radiotransmitters were apolied to all & individuals. Two martalities were
documented, including one road martality in a nearby training area and one mortalicy from
unknown causes. The signals for twa turtles cannct be located, but cne of the turtles was
lzst heard coming from the Impact Area. Radio failure can also cause the losz of signal.
Freconstruction survey and maonitoring will continue for MPRMG Range.

hAEARNGE NR-ITAM contracted & "planning level survey” effort targsted at providing
bzseline data on box turtle presence and aporoximate density in a variety of training sress
and habitat conditions distributed throughout Camp Edwards. Seven (7) EBT were detected
in F¥21 as part of this effort and all individuals were ouffitted with radio tramsmitters for
leng-term tracking.

MAARNG,  MADFW, snd  USPWS  are
coordinating with & gradeate student at
University  of  Massachusetts  [UMass]
Amherst’s Massachusetis Cooperative Fish
and Wildife Research Unit (weosite] who
plans to  meonitor  and  investizate  the
populaticn of transmittered turtles at Camp
Edvwards.

Foint-mount suneys were conducted Trom 24| Fairis Warblar is l::|i-.l-."-.'--i|il:1 A% a3 Soecias ol
May throuzh 24 June, 2021, Three surveys | lLredlestlonservation Mocd and is lacally
were conducted al each of 79 points relatively sbundznl znd widespread 4l Camp
throughout Camp Edwards, incuding 14 Edwearcls, shawing pasitive rospense 1 pine

grassland (cantonment) oocints and 65 points BATFEHS A L A,

in the northern training area. A total of BO species were documented at point-count
locations during the monzth of surveys.

Cramip Eawards ChE Permit Complianse danuare 2027
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Leng-term trend analysis was completed for the newer point-count protocel covering data
collzcted from 2013 through 2020, This standard point-count methodolozy allows for
analyzing both abundance and occupancy whereas the 1994-2013 methodology primarily
supports occupancy anahysis. Trends in ooccupaney were compared for the different periocs
and show positive or stable trends for nearly all Species of Greatest Conservation heed
1SGCM] as identified by the State Wildlife Action Plan. Scarlet Tanager [Pirorgo olivacea)
arid Brown Thrasher { Tovastarsa rufum) are two useful habitat indicators species, both of
wihich were docurmentad with signficant increases over the 1294-2013 pericd (+2.8% and
+2.0% per year, respectively] despite regionalfrangewide declines for each {from -2% 1o -
9% per yvear]. Scarlet Tanager averagsd over 764 ocoupaney a1 Camp Fdwards from 2013-
2020 with increasing occupancy trend similar to the previows period and & significantly
irereasing per point count trend, compared o 8 mean of AQE oncupanoy for the prior
survsy period. Additionally, Brown Thrasher averaged over 60% ocou panoy with incressing,
but not statistically significant trends for both coccupancy and count, compared to & mean
of roughly 23% ocoupancy for the prior survey period,  Likewise, species sugh as Field
aperrow [(Spizelia pesifia) and Praicie \Warbler [(Setophogn discafar]) are showing notable,
though not yet statistically significant, increases in the northerm training area in response
to expanded habitat restoration while concurrently declining within primary grassland
hahitat as expected with reduction in shrub cover through habitat restoration. A full report
an the manitaring data analysis wil ke developed in 2022 and provided to MADPW and
othars.

“+ Eastern Whip-poor-will [EWPW)

= Lepidoptera (Moths end Butterflies)

RALARMG NR-TAM personnsl conducted ENVVPW point-count transact sunsays an 19 hay,
2021, Three transects were conducted cencurrently cn one night covering 32 point-count
locations throughout the northern training area. Whip-poor-wills were detected at all 22
locations for 100 occupancy, The mean per-point count was 4.2 birds, continuing a long-
term stable o increasing trend from 2013 through 2021, Surveys are complsted in
coordination with WADFYW and follow the Mortheastern MNightjsr Survey protocaol.
Additionzl, more opportunistic point-count surveys were conducted prior 1o the formal
survey window and main survey mght to provide greater corfidence in results and these
effarts provided consistent results, A full report
on the effort has keen sent to MADFW. RNotakly,

at Fort Drum  Army Instzllation found  that
managed forest stands were preferrad by EWPW
reaching peak occupancy at & hassl area of
approzimately 60 sougre feel per acre, Thiz is very
similar to the 80 square fest peracre or less target
for socutherm pine beells preparsdness and
shaded fusl break maintenance.

Fin= Barrens MMoths: Cevelopment of a statistically

robust and comprehersive math monitoring Grapholiza TG IS 4 Comman

protocol continued  through a contract from | barrens specalist moth atCamp Ldwards
RMAARMNG ME-ITAM with Western EcoSwstems | with hastplant of Baptisia, It has 2 highby
Technology, Inc. (WEST).  The protocol and | lacalizedd distnbution in the eastern LS,
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supporting elements were comoleted and delivered at the ena of Movemoer 2021, The

imtial round of vemetation surveys undesr the new protocol was completed during the

summer of 2021, The owerall protocol haz a foundation of vegetation surveys that will
evaluate change in structure and compesition. |n addition, pretecals have beer developed
for nocturnal moth sampling and targeted ciurnal sampling.  The initisl nocturmal LY
trapping effort is anticipated during the surmmer of 2022

= Frosted Eitin Buttedfly and Slender Clearwing Woth: The Frosted Eltin Butterthy [ Calicpters
irus) is state-listed and being considered for federal listing. MAARME ME-ITAK campleted
thres tormal surveys in May thraugh Juby tellewing the range-wide protocel developed by
LIAFWS including a multi-step protocol covering vegetation, sdults, and larves, One of the
survsy units is within the Sandplain Grassland Mitigation Focal Area (Primary) whils another
is within the Sierra Range barrens hahital mitigation area {not part of the CWP mitigation),
The third location is in the powerline right of way slong Gibbs Road in Training Area C-13.
Frosted Elfins were detected as adults at all three locations and appear to be expanding,
especially in the grasslands sampling area. Follow-up larval sureeys were complsted with
ultraviolet [ flashlights, which is particularly effective for Frosted Eifing, Slender
Clearwing Mothe [Hemaris grociliz), Barrens Buck Moth | Hemideweo maio) and other listed
or otherwise rare Lepidootera. Three nights of caterpillar survevs wers comoleted in lune
and luky 2021 covering the three sample sites with Frosted Elfins documented faraging an
Baptisia tinctoria at all thrae. Slender Clearwing Moth was again docurmented with multiple
individuals at the Sierra Range barrens habitat and new locations documented with a
caterpillar at the northwestern efin survey lecatian and an adult photographad in the
cantral grassiands of The SGRMFA [Prirmary] for a total of Tour sites at Cama Edwards for this

[ikely under-surveyed and secretive low blueberry specialist.

®» General Moths: More ocpportunistic moth survey @and documentation has continued
forward from 2019, During FY21 & continued partnership with Tea Kesting-Handby, a
graduats student from UMass Boston, led to multiple UY-light moth sureeys with the two
primary locations situated within mitigation focal aress SGMFEA [Primary] and PERIFA
tWest), These efforts have led 1o documentation of several listed species and other species
of significant conservation concern.  additionally, many informal diurnal phetograghy
effarts by lake MeCumber led to documentation of rare barrens associated species,
including multiple nevw species documented for Barnstable County and one new species for
the Commonwealth [Frycerato buskells).  Of particular management  interest s
documentation af many rare barrens habitat specialists that are poorly reoresentaa in New
England cr throughaout their ranges. The growing suite of orline identification aids and
digital photograpty are significant facilitators allowing for better documentation, in
particular, of microlepidoptsra,

o State- listed Plants

= Frost bollom associgtes; Tre CRWP does nol have speciflic state-listed plant monitaring
requirements, but doss reference monitoring and reporting will be dons. How hsst to
monitor these plants, particularly &dder’s Tongue Fern (Ophicglossum pusifom) and Groad
Tinwers-weed [Trinstepm pedfoliotum], while minimizing disturbance is stll & topc of
mutual interest and discussion with MassWwildlife. For FY21 broad-scale monitoring was not
implemented.  Effort focused on installaticn of a wooden "buck and pole” style fence
around a frost bottom location for both species. It anecdotally spoeared to eliminate

Cighip Bawards CRAE Peraic Catitgliaase JiEnare 207
el Milegorions — Prsval Fear 2021 i3
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orowesing by deer while naving the oeneft of being wooden ond termporory fencing withoat
sall impacts or digging.

= New (sted species: & new MESA-listed speces for IBCC was discovered in FY21 'n two
seporate locaticns, both of which are within o mitigation focal creo. Grass-leaved Lod es'-
tresses Grohid s Usted as Threatened in W assacnusetts witn sim’la- threats 25 most other
IBCC species, including development and habitat succession. This ‘s @ firly expected
species on-57te and at the lccations found. |t s expected to respond oositively to ongong
managenent efforts tooexpand and maintzin suitable aanitat.  Location nfocrmation is

excluded here, bul Ta | reoor Urge will e provided through Herilage Hut, MasswWwildl Te's rae
soecies reporting online data oase,

» Habitat Management and Planning

< Planning — & comprehensive prescor bed burn olan was develcped for Training Areas BA-7 and Ba-
1 witnin PEMEA-Souts, This facilitates prescribed aurs treatment o lowing the comaleted
rmasticaticn work described below and the BA-7 prescribed burns completed in 2013 with
strongly postive rare species respcnse,

w Pine Barrens Mechanical Restoration

= |rplementation was completed for the previows v (7720 contracted mecsanical trest ment
n Ba-7, wach involved mowing dead trees across 157 cores to faci itate reentry with
prescrined fre. This was a coit'cal restoraticn sten and included satchy mowing of shrub
wegetaticn to introdace more heterogeneity in shrub layer structu-e.

= |n-house sorub oak aad othes shruk mowing (7.4 acoes) was ongoing in Traning Area B-G
{PERFA-Snuth] as part of 2 smal-sczle and ong term patch mowing to diversify age and
slructure composilion in g good plonping - acraboak area thal is more challenging Lo bun
and nas needed maintenance after last having prescribed tire in 2009,

" A oyhole-tree hervest project was contracted in F¥22 for winter imolernentation in Trainng
Ares E-3 (Burn Lol BAWS, PEMFA-Wesl). Due Lo increzsed costs of imolementation the
project waos scaled down to the nighest oriority 27 acres, whicn will expose an overgrown
keltle nole deoression gnd s "girshed” wih intent of restorng frost boettem ecological
functicn  with  scrulk oak  shrubland
tronsitioni ng ‘nto pitch pine — scrub oak
fAabitat At the transition from glacial
moraine to the impact area. This is the
nignest oriority tyoe of estorston effot
a5 [t restores impact a-ea fype anitat in
aredas where hahilsl mainlendnce may
e moemented and the project area wil
transition nto the previously estored
CPS/OPLE & rea [sowrn abowe)

o Prescribed Burning _ P o

» & opeassland agbitet maintenance oarn of Crasslera urnl GLUD e Lva manlhe aller prescibe)
47 acces was completed i subuait fire and L4 yaars sfrer brustimawing The area had =
GLUO4 within SOMEA-Primary (Parce H
ot Ualt K] as 2at ot the cnooing
restorztiny =nd maintenance of that

wigaraus response 37 maartant wst plasts Tolowed
by Fush of littke 2weswem. Many rare nabitst
saocialists wors socumentod post burn incheoirg the
rare Sitachma desconalis and Pacacera baptisiela.

e Eovegros CMF Porrst Covmpilanee Sarwgry 2002
atid AiRgation — Faca) Year 2024 14
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150-acre parcel. The ourn followed major restoration effort tc remowve trees from 2018,
fio lowed by orasnmowing in 2021, Besprouling exolic shrobs were treated with herhicide
imearly FY22. This habitat area has aeen very effectively restored to functicning and diverse
grassland ond the burned area was the locaticn for numeraus rore maoth ohse~vations this
sammer [Baptsla and heath specialists) along with an expansion area tor both auttectly
milkweed [Asclepins tuberssn) end one of its ooligates —the state-listed Unexpected Tyonia
Woth [Cpcris nopingtus,,

= A pine barrens hazbitat maintenance prescribed burn of approximately 20 acres was
cunducted in Training Ared E-3 [PERA-WesL) in the OP-02 ared o 14-APR-2021 g5 Tullow-
dnrmaintenznce to the 2007 harvest and Eurn, The entire intended anit was not compgleted
due to fire behavior more active than entic pated and the remainder of the urt will kel
e completed in 2022 Tne perlial burne provides good hahilsl helerogeneily and hed
excellent vegetotive response— especially hecth speces.

= £ ping barrens nebitat management bun of 25 acres was conducted ct the Siec-a Range
nine bamens mitigation 7one, which s not past of this CWP, kut is continuat’cn of past
comaleted mtigation commitment. This habitat burn was completed on 25-MaY-202 1 and
well met hab'tet oojectives in 3 zone that has becorme high profile tor hahitat specialists
such as the Slender Clearwing Mota and Frosted Fifia along with a high density of other
isled species including Barens Buckrm ot and Eastern Whip-poo-wil.

%isrra Rangs harers hahitar being treated witn preserher fire. This hahitat area, its nstory, aur management, and some
ar the spec ez found there were nighlistten by the US =isn zrd Wildlife Zervice Mortmeast Regan in an April post titles
Canservatiar Targets hasen on the successful restaratian from cper small arms rarge to foral corservatinr area with
many rare species {atip s 'medivm comfustishardwilc| fezervicenartheast/canservet ontarrats- AaliESen H1050

e Eovegros CMF Porrst Covmpilanee Sarwgry 2002
atid AiRgation — Faca) Year 2024 s
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Fiscal Year 2022 Planning and Implementation

Army Mational Guard budgets have been substantally reduced in FY2Z, impacting facilities and
ernvironmental pregrams throughout the country. Howewver, 5134,000 has been fundsd specifically for
state-listed species conservation projects between dedicated mitigation under the master development
plan ChAP [S57.000; MALTELES0002) and other stats-listed species projects (S77,000; MALTSLE0003],
much of which supports the mitigation imzlementation. Adgitionally, extra funds are anticipated &as we
get further inta the fiscalyear. Other manttaring and habitat restoration funding supports the mitigation
implementation reguirements. The robust and preoactive structure of the master plan CWIFP was
specfically developed to minimize or eliminate negative impacts from low funding years as extensive
mitigation has besh completed, as reparted above, while minimal construction imolemantation has
peourred under the Permil. As the initial
mitigation recuirsments  are met for
dclions such &5 major monilorng plan
development  and  primary RILCON
dureags  requirements,  the perpstual
requirements funding will predominanthy
shift to the state-listed species funding
tied to the CMP similar to the Y22
funding. Annual expenses after the first
five ar so years will decrease significanthy
as MAARNG shifts to focus on annual
maintenance/maragement targets,
resaurce manitoring, and data analysis.

Cart Alveastern porkicn el tha Sandplain Grazsiznd Mitigaton Focal
ares within a Frosted Cifin monitasing platand following 2002
prascribad tire, This habitat suppaorks high spacies diversing and this

lacation had o new state rocard math, Precerzta boskolia,
chvenanted Juna, 20 prourred  over the last thres years of

implementation.  Significant focus has
gone into olanning for mors active prescribec burning afler challenzes possd by COVID-19 and weathsr
conditions. A5 mapped and descr bed below numerous prescribed burn priorities ars planned throughout
the training site in varicus mitigation focal areas to continue restoraticn ana maintenance of pine barrens
znd sandplain grassland mosaic conditions.

Mechanical implementation of habitat
mitigation is expected Lo be minimal for
F¥22 as setensive mechanical worle has

Monitoring and research et orts will be focalfor FY22 with the first year of the long-term moth monitoring
protocol and two developing box turtle research projects in partnership with Uhass Amherst,
MazsWwildlife, and U3 Fish and Wildlife Servize.

» Project Scoplng, Design Minimization, and MNHESP Review

+ MPMG Range — Completicon of the Ervironmental Management Commissicn process will
hozefully be completed during the winter of FY22 along with spprovel and contracting for
construction. Submission and completion of all pre-Wark required information and tasks will be
rompleted as appropriate and ahle prior to construetion.

= Tango Range — Final reporting is in development and preparation for subbmission to MHESF to
close gut the construction phase of the project and move inte long-term maintenance and use.

E'l:ﬂ‘i"i‘ﬁ' Edwards CE Permit f_.‘;'lmﬁf.':art.::r .;'l:mu:a.r_u el

el Milegorions — Prsval Fear 2021 s
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Track and Field {1800 area) = De=pe-ding on fund ng the contracting of this project s anticipzted
during FY2Z2. Cartract ng ard implementation af the apprioved turtle protection plan and al cther
pre-Work requirements will be subm ttea for approval anc completed as appropriate anc anle
pricr to construction.

ISBC Range — Design consultatizn and internal revisw are chgoing with external seviews pending.
ILis antic paled thal the CRRO will cantrack the Lurlle proteclion plsn anc other requirsd suoporl
[=.g., permit compliznce letter) grven current fund ng 17 the oroect 5 =leted to move forward in
Fize or 2¥22. Subrmizzon and complelon of 2l pre-Wor s required informalion and Lasks waill be
completed as appropriate and akle orior to constructon, toingude spproval and implementation
of turtle protection, design review, eto.

= Species Protection

(]

(&}

+ Species Monitoring

L]

= Hahitat Management and Planning (see map below)

(]

MPMG Range — Resumption of twrtle protection effarts including silt fence instzllation znd
construction support consistent with approved turtle pratection plan,

Track and Field — Initigz on anc complisnce of turt e orotection plan consistent with spprovel it
construction oroject is funded znd awarded.

Easter Beow Turtles — Ongoirg in-nouse monitorng of box
turtles fourd both asportunisticaly and during targeted
surveys it 2019, 2020 snd 2021 near Tulure conslruclion
projects as well as those found durng plenning level
surveys. =uppart for twio gradlate research projects, woich
will fords on efforts related to fly larval impscts and
prescribed fire imoactz.  Sewew of health assessment
rezsults ane conticued  coordination with  univers ty
vetar narians.,

Bird Surveys — Cantonrrent snd training ares point count
surveys and Sasiern Whip-poor-will sureeys,

Lepidoptera (Moths and Butterflies) — Finalizing robust | B2
monitorng plan, Implementation of masitoring plan, | T Weed Ly L ehilnde )
including vegetat on survevs, JY trap samoling, and pilat | = 0oFsErelisted, outs an sarly suc-

larval  surveys Tor Barrens  bucoanalh, dependng o e i i
’ N == - - H = M indicater of marrens haasitat conditan
FesoLries,

al Cama Cowards end respands well Lo
fire and restarstion efforts.

Prescribed Fire — Prior ty prescribed burn arezs for mitigaticn includs:
= PEMFE (Morth): up to approx mately 170 acres af the sauthern partion of Training Area -
14 including previously harvested arsa and scrub oalk snrubland
= PRMCA [Westh: Trairing Area -2 of which aoproxireately 200 acres of pitch pine — seruk
oak hasizat isunourned in recent history and 61 acres 5 previcusly burned (2028).

= MRS (Southl: Treining Areas B-€ anc B-7 maintenance fires tar piten gine - scrub aak and
pilch pine — hesth haoital up Lo spprocimezlely 260 acres,

Ceempy Fedveaidy CME Permil Compliance Seeary 2027

ad Mitivaticn — Dacal Year 2021 H
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= SOREA [Frimary)  approximately 51 acres are prioditized for the more wooded
nartheastern particn of the mmitgstion zrea to tacilitate slowsr conversicn tz =avannah
cond ticns suitable for frosted &lfin and similar species whils mamtaining soil-disturbsnce
sensitive olans.

o Mechanical Restoration
= Compelion of the 27 sore RAWS harvesl conlracled in FYEL As described above Lhis
project focuses on restoration of a lsrge kettle fole frost cottomr system anc sur-cund ng
pilch ping —scrub oak savarnah,
® | ong-term ard small scale pstch mowing of understory shrubs and small trees wil continus
i1 Training Arag BA-& to orovide complex structural civersity in suoport of both traning 2nd
haoitat ohjectives. Approximately ¥ acqes will be siowes ic Y22,

+ Rare species and mitigation outreach: whils cutreach Tor rare species is not required or d scussed in
the Ch3, other thar cantractor educetion, public cutreach on raqe species is mperzact for leng-zarm
support of conservaticn effaris 2t Camp Fdwards and elsewhera, including mitigar on effots.

< Camp Edwards Tours — Base-wide tours of
Camo Edwards have beern well attended and
pooulzr wth the public. Mission actvities
and habta: consereation are the primary
faci, inclidng extensive discussior of rare
cpecies, hakitat ~eeds, cngoing mtigazon
afferts urder the CRIP. Toess tours hawva
garmered notable interest in isted fauna
including  listed maths  and  other  early
sucecessional species.  Thess lours, whch
were hels from August through Decembesr, Lt ¢
Are sapeciad 1o begin agzin in Lhe sprng and | Jake MeCorrber presenling a Uacke:d Caslern Bos Turtle
will contnue to emphasize  endargsred durirmg g Zamp Edwards public tour. This cld mrale was
aapertunisticallby Faund anthe firing line of Siesra Bange

. R {

species ard Takitat conservat on.
durirmg the tour ane pravidec an excellant 3nd oopuar

o Grassland Bird Tours — These anrual tours | Ly cononal spasrtun by,

wiare halted  for two vears due to the
pancernic, but will start again in FY22 focusng on localized specizlties of sandolair grassland
habilal al Camp Edwards. These have long besn productive culrezch with Lhe publc and bisd

enthus asts for both grasslands habitat conservation aad military conssrvation.

;. Public presentations —MAARNG parsnntal have alreacy giver a prasentatizn in FY22 focusad on
the Barrens Buc ¢ Moth to the Upper Cape Maturalist Club, Additionzl talks and tigld trios for this
group and athars (A Butterily Club, ete) are planread ﬁpr the year higrlighticg rare spacies znd
hab tat restoration Tundamental to the mitigation efforts of the Fermit,

&ll phetos taken 2021 at Camp Cdwards; BMAARNG Natural Ressusces and Training Lands Pragram

Cover photas — Tap: Barrens Buck Moth (Hemileucn maio) female.  Bottom (fram left): Grasshoppar
Sparrowy (Ammodromus sovannarem), Bastern Box lurtle [erropere coroling with radio-transmitter,
Frasted Elfic [Calophngs s

Ceempy Fedveaidy CME Permil Compliance Seeary 2027
sred A it atian — acad Year 2021 1
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APPENDIX G
RARE SPECIES REPORTED TO NATURAL HERITAGE
AND ENDANGERED SPECIES PROGRAM

Page 231



Final Annual State of the Reservation Report for Training Year 2021

Appendix F - LIST OF RARE SPECIES REPORTED TO NHESP

Quantities shown are not resulting of standardized surveys, and should not be interpreted as population trends

Individuals Reported

3 3
2 3 w 1w 1w
. ops 3 A
Common/Scientific Names & s 2012 2013 2014 TY 2015 TY 2016 TY 2017 TY 2018 TY 2019 TY 2020 TY 2021
T <]
L &
BIRDS
Grassh S 13
rassnopper spdrrow - T 27 19 26 23 16 15 16 20 34 36
(Ammodramus savannarum)
Northern Harrier! . .. .. .. . . .
. - T 5 8 12 Wintering Wintering Wintering Wintering Wintering Wintering Wintering
(Circus cyaneus)
land dpiper!3
Uplan S.cm pl?er ) E 3 5 9 4 9 8 7 12 [¢) 2
(Bartramia longicauda)
Eastern Meadowlark!3.16
- SC 2 3 1 0 8 3 2 7 14 17
(Sturnella magna)
Long-eared Owl'
. - SC 0] 0 1 0] 0 0 0 0 0 0
(Asio otus)
Vesper Sparrow
. - T 1 3 1 0 0 0 0 0 0 0
(Pooecetes gramineus)
Whip-poor-will2
. - SC 201 51 156 96 87 52 110 53 99 136
(Antrostomus vociferous)
Bald Eagle’
. - SC 0 0 (0] 3 0 0 0 0 0 0
(Haliaeetus leucocephalus)
REPTILES and AMPHIBIANS
Eastern Box Turtle
. . - SC 13 1 15 13 38 42 43 58 45 83
(Terrapene carolina carolina)
Eastern Hog-nosed Snake
- SC 0] 0 0 0] 2 3 8 9 1 2

(Heterodon platirhinos)
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Individuals Reported

w 3
2 3 1w o o1
Common/Scientific Names & © 2012 2013 2014 TY 2015 TY 2016 TY 2017 TY 2018 TY 2019 TY 2020 TY 2021
s 2
w @
ODONATES
Comet Darner3
. - - 4 0 5 0] N/A N/A N/A N/A N/A N/A
(Anax longipes)
Spatterdock Darner? - -
P 14 0 9 0 N/A N/A N/A N/A N/A N/A
(Aeshna mutata)
PLANTS
Adder’s Tongue Fern4¢
. . - T 84 542 1467 256 98 247 0 25 646 N/A
(Ophioglossum pusillum)
Spring Ladies Tresses
. . - T 0 0 0 0 0 0 0 0 0 3
(Spiranthes vernalis)
Broad Tinker’'s Weed?3:¢
. . - E 332 1230 297 N/A 113 127 0 200 6 N/A
(Triosteum perfoliatum)
American Arborvitae?®
merican ArBorvias - E 0 o0 0 0 4 N/A N/A N/A N/A N/A
(Thuja occidentalis)
BEES
Walsh's Anthophora's
B - E 0 0 0 0 0 5(1) 0 32 (9) 4 N/A
(Anthophora walshii)
BUTTERFLIES and MOTHS"!
Buck Moth
. . - SC 0 0 4 13 90 95 0 4 2 74
(Hemileuca maia)
Pine Barrens Speranza
- SC 0 0 0] 0] 44 13 0 0 0 0
(Speranza exonerata)
Sandplain Euchlaena
. - SC 0 0 0 0 3 7 0 0 1 0
(Euchlaena madusaria)
Heath Metarranthis
L . - SC 0 0 0] 0] 1 1 0 0 0 0
(Metarranthis pilosaria)
Melsheimer’s Sack Bearer
- T 0 0 0 0 2 0 0 0 7 0

(Cicinnus melsheimeri)
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Gerhard's Underwing
(Catocala herodias)

Pine Barrens Zale

(Zale lunifera)

Barrens Dagger Moth
(Acronicta albarufa)
Chain-dotted Geometer
(Cingilia catenaria)

Drunk Apamea

(Apamea inebriata)

Pink Sallow

(Psectraglaea carnosa)
Pink Streak

(Dargida rubripennis)
Collared Cycnia

(Cycnia collaris)

Coastal Heathland Cutworm
(Abagrotis benjamini)
Woolly Gray

(Lycia ypsilon)
Water-willow Stem Borer
(Papaipema sulphurata)
Waxed Sallow Moth
(Chaetaglaea cerata)
Frosted Elfin'2
(Callophrys irus)

Slender Clearwing Sphinx

(Hemaris gracilis)

Fed Status'4

State Status

(%]
(@]

n
(@]

SC

SC

SC

SC

SC

SC
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TY TY
2012 2013
0 0
0 0
0 0
0 0
0 0
0 0
0] 0
0 0
0] 0
0 0]
0] 0
0 0]
0] 0
0 0

TY
2014

Individuals Reported

TY 2015

TY 2016

33

13

TY 2017

10

TY 2018

TY 2019

TBD

TY 2020

25

TY 2021

57
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Individuals Reported

w 3
2 3 1w o o1
. ope 2 wn
Common/Scientific Names & © 2012 2013 2014 TY 2015 TY 2016 TY 2017 TY 2018 TY 2019 TY 2020 TY 2021
o <]
L &
CRUSTACEANS
A iz’s Clam Shrimp!'© -
gassies —iam Sirmp E 0 O 0 1 0 6 38 9 3 5
(Eulimnadia agassizii)
American Clam Shrimp *
. . . . - SC 0 0 0 0 0 0 0 0 0 3
(Limnadia lenticularis)
MAMMALS
Northern Long-Eared Bat”:8
. L T E 0] 0 8 22 (2) 15 (1) 2 1 3 1 TBD
(Myotis septentionalis)
Little Brown Bat”
L UR E 0] 0 4 40 22 4 2 6 2 TBD
(Myotis lucifugus)
Tricolored Bat”
UR E 0 0 11 11 7 3 2 3 1 TBD
(Perimyotis subflavus)
Eastern Small-Footed Bat”
UR E 0] 0 0] 0] 0 0 0 1 1 TBD

(Myotis leibii)
TNHESP is only accepting reports of nesting raptors, rather than opportunistic observations of individuals. Reports are provided as relevant, but common wintering birds or migrants are not
individually tracked or reported (e.g., Northern Harrier).
2 As of TY 2016, quantities only reflect the results of annual survey routes during May, after totaling the minimum number (between two observers) heard at each site. In prior years, the
number shown reflects the quantity reported to NHESP, which may include multiple survey windows and repeated counts. Due to Covid-19 concerns, 2020 routes were not run in duplicate,
and the number represents the total number of individual birds heard calling throughout the routes.
3 Comet and Spatterdock Darner are no longer on NHESP’s rare species list. Also, Odonate surveys were suspended after TY 2015.
4 Several known Ophioglossum sites could not be surveyed in TY 2016 due to a lack of cease-fire agreement with the off-base Monument Beach Shooting Club. 2019 numbers are likely under
representative, as surveys occurred late in the season. In 2020 Ophioglossum was surveyed earlier in the year in order to get an accurate count.
5 Actual 2019 numbers may be as few as 82, MAARNG staff is now studying the genetics of Triosteum perfoliatum and T. aurantiacum due to difficulty in accurately differentiating the two
species. Once the genetics project is completed, 2020 numbers will be reported.
6 In 2018, only sites with historic records and no recent records were surveyed, and this should not be interpreted as a loss of rare plants between 2017 and 2018.
7 Acoustic monitoring collects “call sequence” data and the true number of individuals is unknown. Numbers in the table reflect the number of survey sites with acoustic detections confirmed
through manual call vetting. Numbers are reported to NHESP, but not tracked by them due to current uncertainty in using acoustic identifications. TY 2020 data is still being processed, these
numbers are to be determined at a later date (TBD).
8 Number in parentheses is captured individuals trackable by NHESP due to species identification confirmation versus acoustic data.
9 NHESP is not interested in tracking this population, as it is likely of anthropogenic origin (pers. comm. with State Botanist, Bob Wernerehl).
10 Numbers represent only locations where species was found and ID confirmed by either NHESP Aquatic Ecologist or trained MAARNG staff.
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11 Moths were extensively surveyed under contract with the Lloyd Center for the Environment between 2016 and 2017. There were no surveys in 2018, and MAARNG staff is not recording
flight records of Barrens Buckmoth, as they are ubiquitous around the Training Area/Reserve. 2019 quantities represent individuals or groups of individuals (a group of Barrens Buckmoth
caterpillars on a single leaf is counted as one, as are a pair of Unexpected Cycnia caterpillars sharing the same butterflyweed plant).

12 MAARNG staff did not perform surveys for Callophrys irus in 2019, but facilitated USFWS surveys. Results are pending, but USFWS staff found Frosted Elfins across a wider area than was
previously known.

13 Grassland bird numbers represent individual territories observed in a given year rather than the total number of birds observed throughout repeated surveys as was reported in past years
(prior to the TY 2019 SOTRR). Upland Sandpiper counts exclude known females, but include unknown birds. Also, the numbers reported in annual reports TY 2015 and earlier included birds
found on the Coast Guard airfield, which is not reported by MAARNG Natural Resources. Due to these changes, past year quantities may be different from prior versions of Appendix F, but
now reflect the population more accurately.

14"UR" indicates a species is currently under review for listing on the federal Endangered Species Act.

15 MAARNG contracted a targeted survey for Anthophora walshii in 2019 after an exploratory bee survey in 2017. The first number represents the number of flying/foraging records, and in
parentheses the records of nesting activity. Unconfirmed nests were not counted.

16 Species added to MA Endangered Species List in TY 2020. Observation quantities included for prior years, but would not have been officially reported to NHESP.
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APPENDIX H
ENVIRONMENTAL PERFORMANCE STANDARDS
VIOLATIONS HISTORY

Page 237



TRAINING

YEAR
TY 2021

TY 2020

TY 2019

REPORTED
VIOLATION
Range
Performance
EPS
(EPS 19)

Training Area
Fire
Management
EPS

(EPS 11)

General
Performance
Standard
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EPS VIOLATIONS
HISTORY

EXPLANATION OF
VIOLATION

Additional targets were
placed on the 25-meter line
on Sierra Range. Transition
firing was conducted on Echo
Range. No consultation for
approval was conducted
with Camp Edwards Plans
and Training, the
Environmental & Readiness
Center and the EMC'’s
Environmental Officer. The
MAARNG reported the
nonconformance to the EMC
on February 18, 2021.

Three burn barrels (55-
gallon drums) were found at
SVLs 1 and 2. The MAARNG
reported the
nonconformance to the EMC
on October 25, 2019.

Three L600 M119 whistling
booby trap simulators were
used; they are not on the
approved munitions list and
were not authorized for use.
The MAARNG reported a
nonconformance to the EMC
on September 17, 2019.

CORRECTIVE
ACTION

Full-time Range Control staff were counseled on
the importance of following established processes
of consultation and approval for any non-
standard training event; the Range Control
maintenance manager was directed that he shall
not alter or install additional targets on a range
unless there is an approval in writing or the range
is being prepared for an approved proof of
concept for a future training event; OIC
formalized non-standard training requests
(exceptions to policy) in a Standard Operating
Procedure; full-time Range Control staff was
retrained; and those personnel involved in
approving the non-standard training were given
written counseling. In addition fo corrective
actions instituted by the MAARNG, the EMC
required that the full-time Range Control staff
undergo annual training on EPS 19.0 and the
BMPs and OMMPs; newly assigned Range
Control staff undergo training on EPS 19.0 and
the BMPs and OMMP prior to being given
authority for operational control of the small
arms ranges; documenting the corrective actions
and additional EMC requirements in Camp
Edwards Operations and Training Regulation
350-2 and forwarding that to the EMC for
review.

All full-time and Mobilization Day staff are
instructed to review Training Area Clearing
processes and be re-briefed on guiding
regulations and standards that apply to the
Training Area/Reserve. Clear and obvious
signage stating that open burning is prohibited
has been posted at Range Control. The Camp
Edwards Operations and Training Regulation
350-2 has been updated to clearly state the
requirement for clearing training areas and that
open burning is prohibited on Camp Edwards.

All levels: command, units training and the ASP
will be provided a list of items permanently and
temporarily authorized for a particular training
event. The ASP will make a change in their
ammunition reservation program that will not
allow unauthorized ammunition or simulators to
be reserved. Camp Edwards Range Control will
do a final munition check as units check in for their
reserved training area or venue.
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TY 2018

TY 2017
TY 2016

TY 2015

TY 2014
TY 2013

Rare Species
EPS

(EPS 3)

None

General
Performance
Standard

Vehicle
Performance
Standard EPS

(EPS 17)

None
None
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A road puddle containing
state-listed Agassiz clam
shrimp was filled by a unit
training at Dig Site 1. The
MAARNG forwarded a
formal notice of violation to
the EMC on May 16, 2018.

Eight thousand paintball
rounds were fired by a unit
on the IMT range (Dig Site 3)
without permission or prior
coordination. The MAARNG
forwarded a formal notice
of violation to the EMC on
November 9, 201 5.

A pickup truck was driven
into, off road, and placed in
Training Area BA-7 as a
temporary training aid. The
MAARNG forwarded a
formal notice of violation to
the EMC on June 5, 2015.

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 Training Area/Reserve.

Unit soldiers cleaned and cleared the area of
debris, discussion of the seriousness of the
violation with the Unit Commander and told of
actions needed for compliance when wanting to
train with any unapproved munition.

Camp Edwards staff conducted a Range Officer
in Charge and Range Safety brief audit to
validate content and effectiveness.

Range Control staff will conduct assessments of
units while they are training in the Training
Area/Reserve to ensure activities are within
established performance standards.

Camp Edwards staff conducted a Range Officer
in Charge and Range Safety brief audit to
validate content and effectiveness.

Range Control staff will conduct assessments of
units while they are training in the Training
Area/Reserve to ensure activities are within
established performance standards.
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EPS VIOLATIONS
HISTORY
TRAINING REPORTED EXPLANATION OF CORRECTIVE
YEAR VIOLATION VIOLATION ACTION
TY 2012 Small Arms On November 7, 2011, the The MAARNG submitted a Response Packet to
Range EPS EMC issued a notice for the EMC in early December 2011 which included:
failure to remove water from 1) a Notification Protocol should it not be able to
(EPS 19) bullet traps on all three comply with a requirement of the OMMPs; 2) a
operationally active small STAPP™ Range Tarp Cover Project Description;
arms ranges within the 3) Water Removal Contracting and Budgeting
prescribed time periods on provisions; 4) creation of a Camp Edwards

multiple occasions during TY  Sustainable Range Program Working Group;
2011. The EPA also cited the and 5) a Standard Operating Procedure for
MAARNG for a violation for ~ STAPP™ System Range Maintenance Procedures
the same failure. and Inspections.
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