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The U.S. Fish and Wildlife Service (Service) is the principal Federal agency responsible for
conserving, protecting, and enhancing fish, wildlife, plants, and their habitats for the continuing
benefit of the American people. The Service manages the National Wildlife Refuge System,
comprising over 850 million acres of lands and waters, including five national marine monuments,
more than 565 national wildlife refuges, and 38 wetland management districts. The Service also
operates national fish hatcheries and ecological services field stations. It enforces Federal wildlife
laws, manages migratory bird populations, restores nationally significant fisheries, conserves, and
restores wildlife habitat, administers the Endangered Species Act, and helps foreign governments
with their conservation efforts. The Service oversees the Wildlife and Sport Fish Restoration
Program that manages over 10 grant programs to state agencies for wildlife and fish conservation
and to support hunting, sport fishing, and recreational boating opportunities.

Comprehensive Conservation Plans (CCPs) provide long-term guidance for management decisions
on refuges and set forth goals, objectives, and strategies needed to accomplish refuge purposes.
CCPs also identify the Service’s best estimate of future needs. These plans detail program levels
that are sometimes substantially above current budget allocations and, as such, are primarily

for Service strategic planning and program prioritization purposes. CCPs do not constitute a
commitment for staffing increases, operational and maintenance increases, or funding for future
land acquisition.
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The pine-oak habitat and coastal plain ponds that comprise Massasoit National
Wildlife Refuge are an integral component of the southeast Massachusetts
landscape and its biodiversity, and are part of the largest contiguous pitch
pine-oak habitat north of the Long Island Sound. This dynamic, fire-dependent
ecosystem supports numerous invertebrate and bird species of conservation
concern. The kettle-hole ponds in this system also support and contribute

to the recovery of the federally endangered northern red-bellied cooter, a
geographically distinet population found only in Massachusetts.

Through public and partner engagement, we promote ecologically responsible
stewardship of the resources on the refuge and in the larger landscape, and
foster an appreciation and understanding of the intrinsic value of these resources.
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This draft comprehensive conservation plan and environmental assessment
analyzes two alternatives for managing the 209-acre Massasoit National Wildlife
Refuge (NWR, refuge) over the next 15 years. This document also contains

four appendixes (appendix A to appendix D) that provide additional information
supporting our analyses. Following is a brief overview of each alternative:

Alternative A: Current Management—Alternative A satisfies the National
Environmental Policy Act requirement of a “no-action” alternative, which
we define as “continuing current management.” It describes our existing
management priorities and activities for Massasoit NWR, and serves as a
baseline for comparing and contrasting alternative B.

Alternative B: Expanded Management (Service-preferred Alternative)—
Alternative B represents an extension and progression of all areas of refuge
management. Under alternative B, new biological program activities would be
initiated. Northern red-bellied cooter habitat management and monitoring would
be expanded. Management tools, such as prescribed burning and mechanical
thinning, would be targeted toward increasing structural habitat and species
diversity to benefit a wide array of species of conservation concern such as


mailto:libby_herland@fws.gov
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Summary

eastern towhees, prairie warblers, and New England cottontail. Wildlife
population and habitat monitoring surveys and inventories would be continued
on an ongoing basis to provide the data needed to evaluate the effectiveness
of refuge programs and practices, and to adapt management as warranted to
achieve long-range refuge goals and objectives.

Under alternative B, new compatible, wildlife-dependent recreational
opportunities are provided. Most of the Crooked Pond parcel would be opened for
wildlife observation, photography, interpretation, and environmental education
on special occasions when led by refuge staff or partners working under a special
use permit. Refuge staff would also undertake a separate planning process that
could result in opening the refuge to white-tailed deer and wild turkey hunting,
and possibly other hunt seasons. This involves the preparation of another
environmental assessment and public comment period before any decisions are
made about which hunt seasons could be offered on the refuge.

Massasoit National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment
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Introduction

Introduction

Massasoit National Wildlife Refuge (NWR; refuge) is located in Plymouth,
Massachusetts. The U.S. Fish and Wildlife Service (USFWS; Service) acquired
the land for the refuge in 1983 to conserve the federally endangered northern
red-bellied cooter. In addition, it protects other wildlife and plant species
including rare moths and other native pollinators, migratory songbirds, and
small mammals. The 209-acre refuge is comprised of pine-oak upland forest with
varying understory, and wetlands, including open water coastal plain “kettle”
ponds and associated shoreline habitats. The refuge includes three parcels: the
184-acre Crooked Pond parcel which abuts Myles Standish State Forest (MSSF),
and two smaller parcels located on Island Pond (15 acres) and Hoyt Pond (10
acres; maps 1-1 and 1-2). Massasoit NWR is located within an area designated
as critical habitat for the northern red-bellied cooter. It is one of eight refuges
that comprise the Eastern Massachusetts National Wildlife Complex (Refuge
Complex), which is headquartered in Sudbury, Massachusetts (map 1-3).

This draft Comprehensive Conservation Plan and Environmental Assessment
(draft CCP/EA) for the refuge includes two documents required by Federal law
as follows:

® A draft CCP, required by the National Wildlife Refuge System (Refuge
System) Administration Act of 1996, as amended by the Refuge System
Improvement Act of 1997 [Public Law (PL) 105-57; 111 Stat. 1253], as amended;
(Improvement Act).

B An EA, required by the National Environmental Policy Act (NEPA) of 1969 (42
U.S.C. 4321 et seq., 83 Stat. 852), as amended.

Following public review of this draft CCP/EA, the Service’s Northeast Regional
Director will select an alternative to implement based on the Service and
Refuge System missions, the purpose for which the refuge was established,
other legal mandates, and public and partner comments to this draft CCP/EA.
The alternative selected could be the preferred alternative presented in this
draft CCP/EA, the no-action alternative, or a combination of actions from these
alternatives. The final decision will identify the desired combination of species
protection, habitat management, public use, and administration of the refuge.
The final CCP will guide refuge management decisions over the next 15 years
to promote understanding of, and support for, refuge management among State
agencies in Massachusetts, Tribal governments, our conservation partners, local
communities, and the public.

Chapter 1 “The Purpose of, and Need for, Action,” explains the purpose and need
for preparing a draft CCP/EA, and sets the stage for five subsequent chapters
and six appendices. Specifically, chapter 1:

® Defines the planning analysis area.

® Presents the Service mission, policies, and mandates affecting the development
of the plan.

® Identifies other conservation plans used as references.

m Highlights the purpose for which the refuge was established and its land
acquisition history.

m Clarifies the vision and goals that drive refuge management.

® Describes refuge operational (or “stepdown”) plans.

Chapter 1. Purpose of, and Need for, Action
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Map 1-1. Massasoit National Wildlife Refuge Location
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Map 1-2

Introduction
Map 1-2. Massasoit National Wildlife Refuge Boundaries
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Map 1-3. Eastern Massachusetts National Wildlife Refuge Complex

Massasoit National Wildlife Refuge - Comprehensive Conservation Plan

Eastern Massachusetts National Wildlife Refuge Complex

Saurces:

Refuge Boundaries frem USFWS.
Roads from MassGIS
Topagraphy from USGS NED.

Massasoit National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment




The Purpose of, and Need for, Action

The Purpose of, and
Need for, Action

® Describes the planning process and its compliance with NEPA regulations.

® Identifies public and partner issues or concerns that surfaced as the plan was
developed.

Chapter 2, “Affected Environment,” describes the physical, biological, cultural,
and socioeconomic environments of the refuge.

Chapter 3, “Alternatives Considered, Including the Service-preferred
Alternative,” presents two management alternatives and their respective
objectives and strategies for meeting refuge goals and addressing public and
partner issues. It also describes the activities expected to occur regardless of the
alternative selected for the final CCP. The two alternatives include continuing the
current level of management (current management), and increasing management
on the refuge in the context of the broader landscape it is a part of (expanded
management).

Chapter 4, “Environmental Consequences,” assesses the environmental
consequences of implementing each of two management alternatives. It predicts
the foreseeable benefits and consequences affecting the physical, biological,
cultural, and socioeconomic environments described in chapter 2.

Chapter 5, “Consultation and Coordination with Others,” summarizes how the
public and partners were involved in the planning process.

Chapter 6, “List of Preparers,” includes the names of the core planning team,
Service personnel, and agencies involved in the preparation of this draft
CCP document.

Four appendixes, a glossary with acronyms and abbreviations, and a bibliography
(literature cited) provide additional documentation and references to support the
narratives and analysis.

The Service is developing a CCP for Massasoit NWR that best achieves the
purpose, goals, and vision of the refuge and contributes to the Refuge System
mission, adheres to the Service’s policies and other mandates, addresses
identified issues of importance, and incorporates sound principles of fish and
wildlife science.

The purpose of a CCP is to provide strategic management direction on the refuge
for the next 15 years that:

m Clearly states the desired future conditions of refuge habitat, wildlife, public
access, visitor services, staffing, and facilities.

® Provides a clear explanation of the reasons for management actions to State
agencies, refuge neighbors, visitors, partners, and the public.

®m Ensures refuge management reflects the policies and goals of the Refuge
System and legal mandates.

® Ensures the compatibility of current and future public use.
® Provides long-term continuity and direction for refuge management.

B Provides direction for staffing, operations, maintenance, and annual budget
requests.

m Best achieves the refuge purpose and goals for management of the refuge, as
described under the section on “Refuge Goals” at the end of this chapter.

Chapter 1. Purpose of, and Need for, Action



The Service and the National Wildlife Refuge System: Policies and Mandates Guiding Refuge Planning

Bill Thompson
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The Service and the
National Wildlife
Refuge System:
Policies and Mandates
Guiding Refuge
Planning

The U.S. Fish and Wildlife
Service and its Mission

The need for a CCP is because Massasoit NWR lacks a master plan with
strategic management direction to guide decision-making. Secondly, the local
economy and patterns of land use have changed since
1983 and the pressures for public use and access have
increased. Also, new ecosystem and species conservation
plans have been developed since refuge establishment
that bear directly on refuge management. Third, the
Improvement Act requires that all national wildlife
refuges have a CCP in place to help fulfill the mission
of the Refuge System. Finally, the CCP is needed to
address key issues identified through the planning
process by the public, partners, other agencies, and
refuge staff.

Of primary concern are issues that are adversely
affecting the populations and habitats of wildlife and
plants within the refuge. These key issues are described
in detail below in the section titled, “Issues, Concerns,
and Opportunities.”

This draft CCP/EA compares two alternatives for managing Massasoit NWR:
alternative A is defined as “Current Management” and alternative B as
“Expanded Management.” The draft plan evaluates their effects on key physical,
biological, cultural, and socioeconomic resources. Alternative B is the proposed
action and the Service-preferred alternative. It is the CCP planning team’s best
professional judgment that alternative B best achieves the refuge purpose, vision,
and goals; contributes to the Refuge System mission; addresses the issues and
relevant mandates; and is consistent with sound prineiples of fish and wildlife
management.

As part of the Department of the Interior (Department), the Service administers
the Refuge System. The Service mission is “Working with others to conserve,
protect, and enhance fish, wildlife, and plants and their habitats for the
continuing benefit of the American people.”

Congress entrusts to the Service the conservation and protection of these
national natural resources: migratory birds and fish, federally listed endangered
or threatened species, inter-jurisdictional fish, wetlands, certain marine
mammals, and national wildlife refuges. The Service also enforces Federal
wildlife laws and international treaties on importing and exporting wildlife,
assists states with their fish and wildlife programs, and helps other countries
develop conservation programs.

The Service Manual, available online at: kttp://www.fws.gov/policy/manuals
(accessed October 2015) contains the standing and continuing directives on
implementing Service authorities, responsibilities, and activities. The 600 series
of the Service Manual addresses land use management, and sections 601 to 609
specifically address management of national wildlife refuges. Special directives
that affect the rights of citizens or the authorities of other agencies are published
separately in the Code of Federal Regulations (CFR). Most of the current
regulations that pertain to the Service are issued in 50 CFR, parts 1 to 99;

1-6 Massasoit National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment
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The Service and the National Wildlife Refuge System: Policies and Mandates Guiding Refuge Planning

The National Wildlife
Refuge System and its
Mission and Policies

available online at: http://www.gpo.gov/fdsys/pkg/CFR-2001-title50-voll/content-
detail.html (accessed October 2015).

The Refuge System is the world’s largest collection of lands and waters set aside
specifically for the conservation of wildlife and the protection of ecosystems.
More than 565 national wildlife refuges encompass more than 150 million acres of
lands and waters in all 50 states and several island territories. Each year, more
than 40 million visitors hunt, fish, observe and photograph wildlife, or participate
in environmental education and interpretation activities on refuges.

In 1997, President Clinton signed into law the Improvement Act which
established a unifying mission for the Refuge System and a new process for
determining the compatibility of public uses on refuges. The Improvement Act
also states that the Refuge System must focus on wildlife conservation and that
the mission of the Refuge System, coupled with the purpose(s) for which each
refuge was established, will provide the principal management direction on that
refuge. As stated in the Improvement Act, the mission of the Refuge System is,

“to administer a national network of lands and waters for the conservation,
management, and where appropriate, restoration of the fish, wildlife, and plant
resources and their habitats within the United States for the benefit of present
and future generations of Americans.”

The Refuge Manual contains policy governing the operation and management of
the Refuge System that the Service Manual does not cover, including technical
information on implementing refuge policies and guidelines on enforcing laws.
The Refuge Manual is not available online, but can be viewed at Refuge Complex
headquarters in Sudbury, Massachusetts. In addition, there are a few noteworthy
policies in the Service Manual that relate to the Refuge System and were
instrumental in the development of this draft CCP/EA. Descriptions of those
policies follow.

Policy on the National Wildlife Refuge System Mission, Goals, and Purposes
(601 FW 1)

This policy sets forth the Refuge System mission noted above, how it relates to
the Service mission, and explains the relationship of the Refuge System mission
and goals, and the purpose(s) of each unit in the Refuge System. The policy
identifies the following Refuge System goals:

m Conserve a diversity of fish, wildlife, and plants.

® Develop and maintain a network of habitats.

® Conserve those ecosystems, plant communities, and wetlands that are unique
within the United States.

® Provide and enhance opportunities to participate in compatible, wildlife-
dependent recreation.

® Foster public understanding and appreciation of the diversity of fish, wildlife,
and plants and their habitats.

This policy also establishes management priorities for the Refuge System:
m Conserve fish, wildlife, and plants and their habitats.
m Facilitate compatible, wildlife-dependent recreational uses.

m Consider other appropriate and compatible uses.

Chapter 1. Purpose of, and Need for, Action 17
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Policy on Refuge System Planning (602 FW 1, 2, and 3)

This policy establishes the requirements and guidance for Refuge System
planning, including CCPs and stepdown management plans. It states that refuges
are managed in accordance with an approved CCP that when implemented will:

m Achieve refuge purposes.
m Fulfill the Refuge System mission.

®m Maintain and, where appropriate, restore the ecological integrity of each
refuge and the Refuge System.

® Achieve the goals of the National Wilderness Preservation System (NWPS)
and the National Wild and Scenic Rivers System.

m Conform to other applicable laws, mandates, and policies.

This planning policy provides step-by-step directions and identifies the minimum
requirements for developing all CCPs including review of existing special
designation areas such as wilderness and wild and scenic rivers, specifically
addressing the potential for any new special designations, conducting a
wilderness review, and incorporating a summary of that review into each CCP
(602 FW 3). Appendix C contains the wilderness review for Massasoit NWR. A
Wild and Scenic River review was not warranted for this project.

Policy on Appropriate Refuge Uses (603 FW 1)

Federal law and Service policy provide the direction and planning framework

for protecting the Refuge System from inappropriate, incompatible, or harmful
human activities and ensures that visitors can enjoy its lands and waters (when
the refuge is open to public use). Policy 603 FW 1 provides a national framework
for determining appropriate refuge uses to prevent or eliminate those that should
not occur in the Refuge System. It describes the initial decision process the
refuge manager follows when first considering whether to allow a proposed use
on a refuge. Appendix B of this CCP/EA further describes the Service’s policy on
appropriate refuge uses and its relationship to the CCP process. An appropriate
use must meet at least one of the following four conditions:

B The use is a wildlife-dependent recreational use as identified in the
Improvement Act.

m The use contributes to fulfilling the refuge purpose(s), the Refuge System
mission, or goals or objectives described in a refuge management plan
approved after October 9, 1997, the date the Improvement Act became law.

® The use involves the taking of fish and/or wildlife under State regulations.

B The use has been found to be appropriate after concluding a findings process
using 10 criteria specified in the policy.

This policy is available on the Website: ittp://www.fws.gov/policy/603fwi.html
(accessed October 2015).

Policy on Compatibility (603 FW 2)

This Service policy complements the appropriate use policy. The refuge manager
must initially find a use appropriate before undertaking a compatibility review
of that use. If the proposed use is not appropriate, the refuge manager will not
allow it, and a compatibility determination is unnecessary. However, the refuge
manager must evaluate an appropriate use further through a compatibility
determination. The compatibility determinations for Massasoit NWR are
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presented in appendix B along with additional information on the process. The
direction in 603 FW 2 provides guidance on how to prepare a compatibility
determination. Other guidance in that chapter is as follows:

® The Improvement Act and its regulations require an affirmative finding by the
refuge manager on the compatibility of a public use before it is allowed on a
national wildlife refuge.

® A compatible use is one “that will not materially interfere with or detract
from the fulfillment of the mission of the Refuge System or the purposes of
the refuge.”

B The act defines six wildlife-dependent uses that are to receive enhanced
consideration on refuges: “hunting, fishing, wildlife observation and
photography, and environmental education and interpretation.”

® The refuge manager may authorize those priority uses on a refuge when they
are compatible and consistent with public safety.

B When the refuge manager publishes a compatibility determination, it will
stipulate the required maximum reevaluation dates: 15 years for wildlife-
dependent recreational uses; 10 years for other uses.

® The refuge manager may reevaluate the compatibility of a use at any time: for
example, sooner than its mandatory date, or even before the CCP process is
completed, if new information reveals unacceptable impacts or incompatibility
with refuge purposes (603 FW 2.11, 2.12).

® The refuge manager may allow or deny any use, even one that is compatible,
based on other considerations such as public safety, policy, or available funding.

This policy and its regulations, including a description of the process and
requirements for conducting compatibility reviews may be reviewed on the
Website: http://www.fws.gov/policy/603fw2.himl (accessed October 2015).
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Policy on Maintaining Biological Integrity, Diversity, and Environmental
Health (601 FW 3)

This Service policy provides guidance on maintaining or restoring the biological
integrity, diversity, and environmental health of the Refuge System, including the
protection of a broad spectrum of fish, wildlife, and habitat resources in refuge
ecosystems. It provides refuge managers with a process for evaluating the best
management direction to prevent the additional degradation of environmental
conditions and restore lost or severely degraded components of the environment.
It also provides guidelines for dealing with external threats to the biological
integrity, diversity, and environmental health of a refuge and its ecosystem.

This policy may be viewed on the Website: http://www.fws.gov/policy/601fw3.html
(accessed October 2015).

Policy on Wilderness Stewardship (610 FW 1-5)

This Service policy provides guidance for managing Refuge System lands
designated as wilderness under the Wilderness Act of 1964 (16 U.S.C. 1131 to
1136; PL 88-577). The Wilderness Act establishes a national system of lands that
is composed of federally owned areas designated by Congress as “wilderness
areas.” The act directs each agency administering designated wilderness to
preserve the wilderness character of areas within the NWPS, and to administer
the NWPS for the use and enjoyment of the American people in a way that

will leave those areas unimpaired for future use and enjoyment as wilderness.
Our wilderness stewardship policy also provides guidance on development

of wilderness stewardship plans and clarifies when prohibited uses may be
necessary for wilderness preservation.

Service planning policy requires that we evaluate the potential for wilderness
on refuge lands during the CCP process (610 FW 1). Section 610 FW 4 of our
Wilderness Stewardship Policy provides guidance on the wilderness review
process. Sections 610 FW 1 to 3 provide management guidance for designated
wilderness areas.

This policy may be viewed on the Website: http://www.fws.gov/policy/610fw1.html
(accessed October 2015).

As noted previously, appendix C contains the wilderness review for
Massasoit NWR.

Policy on Wildlife-dependent Recreation (605 FW 1)

This Service policy presents specific guidance about wildlife-dependent
recreation programs within the Refuge System. Wildlife-dependent recreation
programs are developed on refuges in consultation with state agencies and
stakeholder input based on the following specific criteria:

® Promotes safety of participants, other visitors, and facilities.

® Promotes compliance with applicable laws and regulations and
responsible behavior.

® Minimizes or eliminates conflict with fish and wildlife populations or habitat
goals or objectives in an approved plan.

® Minimizes or eliminates conflicts with other compatible, wildlife-dependent
recreation.

® Minimizes conflicts with neighboring landowners.

110 Massasoit National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment


http://www.fws.gov/policy/601fw3.html
http://www.fws.gov/policy/610fw1.html

The Service and the National Wildlife Refuge System: Policies and Mandates Guiding Refuge Planning

B Promotes accessibility and availability to a broad spectrum of the
American people.

B Promotes resource stewardship and conservation.

® Promotes public understanding and increases public appreciation of America’s
natural resources and the Service’s role in managing and conserving these
resources.

® Provides reliable/reasonable opportunities to experience wildlife.

m Uses facilities that are accessible to people and blend into the natural setting.

m Uses visitor satisfaction to help define and evaluate programs.

This policy may be viewed on the Website: http://www.fws.gov/policy/603fwi. html
(accessed October 2015).

Policy on Interpretation (605 FW 7)
This Service policy should be read concurrent with 605 FW 1 above, and defines
interpretive programs as management tools to accomplish the following:

® Provide opportunities for visitors to become interested in, learn about, and
understand natural and cultural resource management and our fish and
wildlife conservation history.

m Help visitors understand their role within the natural world.
® Communicate rules and regulations to visitors, thereby promoting
understanding and compliance to solve or prevent potential

management problems.

® Help us make management decisions and build visitor support by providing
insight into management practices.

m Help visitors enjoy quality wildlife experiences on the refuge.
Further, the policy provides these guiding principles for interpretive programs:

m Relate what is being displayed or described to something within the
personality or experience of the visitor, and provide meaningful context.

®m Reveal key themes and concepts to visitors based on information.
® Inspire and develop curiosity.
m Organize activities around theme statements.

Policy on Urban Wildlife Conservation Program (110 FW 1)

This Service policy presents specific guidance about engaging urban communities
in fish and wildlife conservation, to conserve wildlife for the continuing benefit

of the American people, and create a connected conservation constituency. The
policy describes the designation process for Urban Wildlife Refuge Partnerships,
Urban Bird Treaty cities, and Urban Wildlife Refuges and directs all Service
programs to contribute to this coordinated national effort to:

® Work to expand their outreach, information, education, and strategic

communication activities to raise awareness of the relevancy of conservation in
urban areas and in peoples’ lives.
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m Create more opportunities for people in urban areas to engage in fish and
wildlife conservation and restoration, either by interacting directly with urban
residents or by developing partnerships with organizations that are already
involved with urban communities.

m Establish methods for evaluating intended outcomes and modify practices to
ensure success.

Further, the policy provides these supporting goals to achieve the overarching
program goal:

® Ensuring that people who are engaged in wildlife conservation reflect the
demographics of America.

® Encouraging a better understanding by urban residents of the importance of
protecting and conserving habitat for wildlife by connecting them in ways that
are relevant to their lives.

® Involving urban communities through environmental education and nature-
based experiences that move participants up a spectrum of engagement from
nature awareness and comfort to conservation action.

® Embracing traditional and new collaborations with the urban community to
develop meaningful, lifelong connections to wildlife.

B Becoming a community asset, collaboratively working to help strengthen the
urban ecommunity as a whole.

This policy may be viewed on the Website: http://www.fws.gov/policy/110fw1.html
(accessed December 2015).

In the summer of 2011, the Service held a “Vision Conference”—an opportunity
to create a new strategic mission for the Refuge System that would guide

refuge management through the next decade. The Service now has a great
opportunity to improve upon its planning legacy by incorporating a new vision
and set of conservation strategies in the next generation of CCPs. This new vision
requires emphasizing several principles. First, the new plans must integrate the
conservation needs of the larger landscape and ensure that refuges function as

a system. Second, plans must be flexible enough to address new environmental
challenges and contribute to the ecological resiliency of fish and wildlife
populations and their habitats. Third, plans must be written so those who read
them will clearly understand what is expected and be inspired to take action to
become a part of our conservation legacy. Fourth, plans should explore ways to
increase recreational opportunities, working closely with regional recreation,
trails, and transportation planners to leverage resources that make refuges more
accessible to the publie.

The 1999 report “Fulfilling the Promise, The National Wildlife Refuge System:
Visions for Wildlife, Habitat, People and Leadership” (USFWS 1999¢) is a
culmination of a year-long process by teams of Service employees to evaluate
the Refuge System nationwide. The report contains 42 recommendations
packaged with three vision statements dealing with wildlife and habitat,

people, and leadership. “Conserving the Future: Wildlife Refuges and the Next
Generation” (USFWS 2011) is a vision designed to guide the management of the
Refuge System during the next decade and beyond. This document contains 23
recommendations on themes such as the relevance of the Refuge System to a
changing America, the impact of climate change, the need for conservation at a
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landscape-scale, the necessity of partnership and collaboration, and the absolute
importance of scientific excellence. These recommendations have provided much
of the guidance for developing this draft CCP/EA. The document can be found
here: https:/fwww.fws.gov/refuges/pdfs/FinalDocumentConservingTheFuture.pdf
(accessed October 2015).

Through Federal action, and by encouraging the establishment of state
conservation programs, the 1973 Endangered Species Act (ESA) provided for
the conservation of ecosystems upon which threatened and endangered species of
fish, wildlife, and plants depend. The ESA:

B Authorizes the determination and listing of species as endangered and
threatened.

® Prohibits unauthorized taking,
possession, sale, and transport of
endangered species.

® Provides authority to acquire
land for the conservation of listed
species, using land and water
conservation funds.

B Authorizes establishment of
cooperative agreements and
grants-in-aid to states that
establish and maintain active
and adequate programs for
endangered and threatened
wildlife and plants.

B Authorizes the assessment of
civil and eriminal penalties for
violating the ESA or regulations.

B Authorizes the payment of rewards to anyone furnishing information leading
to arrest and conviction for any violation of the ESA or any regulation issued
there under.

The Service updated its Native American Policy (510 FW1) in 2016. The policy
provides a framework for government-to-government relationships, and

furthers the trust responsibility of the United States and the Department to
federally recognized Tribes to protect, conserve, and use Tribal reserved,

treaty guaranteed, or statutorily identified resources. The policy articulates the
principles for interactions between the Service and Tribal governments as they
related to shared interests in the conservation of fish, wildlife, and their habitats,
which include Service land and the protection of cultural resources that exist on
Service lands. The policy can be found here: www.fws.gov/nativeamerican/pdf/
Policy-revised-2016.pdf (accessed June 2016).

Although Service and Refuge System policy and the purpose(s) of each refuge
provide the foundation for its management, other Federal laws, executive

orders (EO), treaties, interstate compacts, and regulations on conserving and
protecting natural and cultural resources also affect how the Service manages
refuges. Federal laws require the Service to identify and preserve its important
historic structures, archaeological sites, and artifacts. For example, NEPA
mandates consideration of cultural resources in planning Federal actions, and the
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Improvement Act requires each refuge to identify its archaeological and cultural
values in a CCP.

In addition, laws relevant to Massasoit NWR are summarized below, as
described in the “Digest of Federal Resource Laws of Interest to the U.S. Fish
and Wildlife Service,” and from the USFWS 2013 Tribal Consultation Guide.

The Antiquities Act of 1906 as amended (PL 59-209; 34 Stat. 225; 16 U.S.C.

431 to 433) is the earliest and most basic legislation for protecting cultural
resources on Federal lands. It provides misdemeanor-level criminal penalties

to control unauthorized uses. Appropriate scientific uses may be authorized
through permits, and materials removed under a permit must be permanently
preserved in a public museum. The 1906 act is broader in scope than the 1979
Archaeological Resources Protection Act (ARPA), which partially supersedes it.

The Historic Sites, Buildings and Antiquities Act (16 U.S.C. 461 to 462, 464 to
467; 49 Stat. 666) of August 21, 1935, popularly known as the Historic Sites Act,
as amended by PL 89-249, approved October 9, 1965, (79 Stat. 971), declares

it a national policy for the first time to preserve historic sites and objects of
national significance, including those located on refuges. It provides authorization
to the Secretary of the Interior through the National Park Service (NPS) to
conduct archaeological surveys, and to designate, acquire, administer, protect,
and purchase properties of historic significance. National Historic and Natural
Landmarks are designated under the authority of this act, which are eventually
incorporated into the National Historic Register under the 1966 National
Historic Preservation Act (NHPA).

The Archeological and Historic Preservation Act (16 U.S.C. 469 to 469c; PL
86-523), approved June 27, 1960, (74 Stat. 220) as amended by PL 93-291,
approved May 24, 1974 (88 Stat. 174), carries out the policy established by the
Historic Sites Act. It directs Federal agencies to notify the Secretary of the
Interior whenever they find that alteration of terrain caused by a Federal

or federally assisted, licensed, or permitted project may cause the loss or
destruction of significant scientific, prehistoric, or archaeological data. This
expands the number of Federal agencies responsible for carrying out this law.
The act authorizes the use of appropriated, donated, or transferred funds for the
recovery, protection, and preservation of those data.

The NHPA (16 U.S.C. 470 to 470b, 470c to 470n), PL 89-665, approved October
15, 1966, (80 Stat. 915) and repeatedly amended, provides for the preservation of
significant historical properties (buildings, objects, and sites) through a grant-in-
aid program to the states. It establishes a National Register of Historic Places
and a program of matching grants under the existing National Trust for Historic
Preservation (16 U.S.C. 468 to 468d). This act establishes an Advisory Council

on Historic Preservation, which became a permanent, independent agency in PL
94-422, approved September 28, 1976, (90 Stat. 1319), and created the Historic
Preservation Fund. It directs Federal agencies, and any state, local, or private
entity associated with a Federal undertaking, to conduct a Section 106 Review,
or to identify and assess the effects of their actions on items or sites listed or
eligible for listing on the National Register. Most importantly, this act established
that archaeological preservation was an important and relevant component at

all levels of modern society, and it enabled the Federal Government to facilitate
and encourage archaeological preservation, programs, and activities in the state,
local, and private sectors.

The NHPA also charges Federal agencies with locating, evaluating, and
nominating sites on their land to the National Register of Historic Places. An
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inventory of known archaeological sites and historic structures is maintained
in the Northeast Regional Office and file copies of the sites at each refuge.
The Regional historic preservation officer in Hadley, Massachusetts, oversees
compliance with the NHPA and consultations with State Historie Preservation
Officers (SHPOs).

American Indian [Native American] Religious Freedom Act of 1978 as amended
(PL 95-431; 92 Stat. 469; 42 U.S.C. 1996) resolves that it shall be the policy of
the United States to protect and preserve for the American Indian, Eskimo,
Aleut, and Native Hawaiian the inherent right of freedom to believe, express,
and exercise their traditional religions, including access to religious sites, use
and possession of sacred objects, and freedom to worship through ceremonial
and traditional rites. Federal agencies are directed to evaluate their policies
and procedures to determine if changes are needed to protect such rights
and freedoms from agency practices. The act is a specific expression of

First Amendment guarantees of religious freedom. It is not implemented by
regulations.

The ARPA (16 U.S.C. 470aa to 47011; PL 96-95) approved October 31, 1979, (93
Stat. 721), largely supplanted the resource protection provisions of the Antiquities
Act of 1906 for archaeological items. ARPA establishes detailed requirements for
issuance of permits for any excavation for, or removal of, archaeological resources
from Federal or Native American lands. It also provides detailed descriptions of
prohibited actions, thereby strengthening enforcement capabilities. It establishes
more severe civil and criminal penalties for the unauthorized excavation, removal,
or damage of those resources; for any trafficking of those resources removed
from Federal or Native American land in violation of any provision of Federal
law; and for interstate and foreign commerce in such resources acquired,
transported or received in violation of any State or local law.

Native American Graves Protection and Repatriation Act (NAGPRA) of 1990, as
amended (PL 101-601; 104 Stat. 3048; 25 U.S.C. 3001 et seq.) establishes rights of
American Indian Tribes and Native Hawaiian organizations to claim ownership
of certain cultural items, including human remains, funerary objects, sacred
objects, and objects of cultural patrimony, held or controlled by Federal agencies
and museums that receive Federal funds. It requires agencies and museums

to identify holdings of such remains and objects, and to work with appropriate
Native Americans toward their repatriation. Permits for the excavation and/

or removal of cultural items protected by the act require Native American
consultation, as do discoveries of cultural items made during Federal land use
activities 43 CFR Part 10). In the case that human remains are discovered on the
refuge, NAGPRA establishes a procedural framework to follow, and this process
may also be coordinated with the Commonwealth of Massachusetts and its laws
and procedural framework as necessary.

The Service also owns and cares for museum properties. The most common are
archaeological, zoological, botanical collections, historical photographs, historie
objects, and art. Each refuge maintains an inventory of its museum property, and
a museum property coordinator in Hadley, Massachusetts, guides the refuges

in caring for that property, and provides guidance with NAGPRA and Federal
regulations governing Federal archaeological collections. This program ensures
that collections remain available to the public for learning and research.

The Environmental Justice program, established by Presidential EO 12898
(Federal Actions to Address Environmental Justice in Minority Populations
and Low-Income Populations), requires Federal agencies to ensure that all
environmental policies and the disposal of toxic waste do not adversely impact
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minority and low-income communities, including Tribes. The common concern is
that these communities are exposed to unfair levels of environmental risk arising
from multiple sources, often coupled with inadequate government response.

Chapter 4, “Environmental Consequences,” evaluates this plan’s compliance
with the acts noted above, and with the Clean Water Act of 1977, as amended
(83 U.S.C. 1251, et seq.; PL 107-303), the Clean Air Act of 1970 (CAA), as
amended (42 U.S.C. 7401 et seq.), and the ESA of 1973 (16 U.S.C. 1531 to 1544),
as amended. Finally, this draft CCP/EA complies with NEPA and the Council
on Environmental Quality (CEQ) Regulations for Implementing the Procedural
Provisions of NEPA (40 CFR 1500 to 1508).

Strategic Habitat Conservation (SHC) is the conservation approach the
Service is using to achieve its mission in the 21st century and represents a
landscape approach that is strategic, science-driven, collaborative, adaptive,
and understandable. The purpose of SHC is to coordinate and link actions
that various programs and partners perform at individual sites, so that their
combined effect may be capable of achieving these outcomes at the larger
landscape, regional, or continental scales. In this way, conservation actions can
help recover and sustain species’ populations as part of whole communities and
systems, together with their ecological functions and processes.

The SHC approach is built on five main components that compel the Service

to align expertise, capability, and operations across our programs in a unified
effort to achieve mutually aspired biological outcomes: (1) biological planning—
working with partners to establish shared conservation targets and measurable
biological objectives (i.e. population) for these outcomes, and identify limiting
factors affecting our shared conservation targets; (2) conservation design—
creating tools that allow us to direct conservation actions to most effectively
contribute to measurable biological outcomes, (3) conservation delivery—
working collaboratively with a broad range of partners to create and carry out
conservation strategies with value at multiple spatial scales, (4) outcome-based
monitoring—evaluating the effectiveness of conservation actions in reaching
biological outcomes and to adapt future planning
and delivery, and (5) assumption driven research—
testing assumptions made during biological planning
to refine future plans and actions. Both monitoring
and research help us learn from our decisions

and activities and improve them over time. SHC
relies on an adaptive management framework to
focus on a subset of shared conservation targets,
set measurable biological objectives for them, and
identify the information, decisions, delivery, and
monitoring needed to achieve desired biological
outcomes. SHC helps the Service, and the broader
conservation community, effectively organize
expertise and contributions across programs and
partners, so our efforts to conserve landscapes—
capable of supporting self-sustaining populations

of fish, wildlife, and plants—are both successful
and efficient. For more information on SHC, go to:
hitp:/fwww.fws.gov/landscape-conservation/she.html
(accessed October 2015).
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In cooperation with the U.S. Geological Survey (USGS), the Service is promoting
landscape conservation through a national geographic network of Landscape
Conservation Cooperatives (LCCs). LCCs were created in response to the
unprecedented level of large-scale pressures on natural systems (e.g., land use
pressures, habitat loss and fragmentation, invasive species, and climate change)
and the need for agencies and organizations to work together to find long-term
solutions to these threats. Each LCC is comprised of Federal and state agencies,
Tribes, universities, and public and private organizations, collectively working to
sustain America’s lands, waters, wildlife, and cultural resources. By functioning
as an interdependent network, LCCs are able to accomplish more together than
any single agency or organization alone.

LCCs are applied conservation science partnerships with two main functions.
The first is to provide the science and technical expertise needed to support
conservation planning at landscape scales—beyond the reach or resources of
any one organization. Through the efforts of in-house staff and science-oriented
partners, LCCs are generating the tools, methods, and data managers need

to design and deliver conservation using the SHC approach (see below for

more details). The second function of LCCs is to promote collaboration among
their members in defining shared conservation goals. With these goals in

mind, partners can identify where and how they will take action, within their
own authorities and organizational priorities, to best contribute to the larger
conservation effort. LCCs do not place limits on partners; rather, they help
partners to see how their activities can “fit” with those of other partners to
achieve a bigger and more lasting impact. For more information on LCCs, go to:
hitp://www.fws.gov/landscape-conservation/lcc.html (accessed October 2015) and
see also map 1-4.

Secretarial Order 3289, issued on March 11, 2009, established a commitment by
the Department to address the challenges posed by climate change to Tribes

and to the cultural and natural resources the Department oversees. This order
promotes the development and use of renewable energy on public lands, adapting
land management strategies to mitigate the effects of climate change, initiating
multi-agency coalitions to address issues on a landscape level, and incorporating
climate change priorities in long-term planning. These and other actions will be
overseen by a Climate Change Response Council which is responsible for creating
a Departmentwide climate change strategy.

Department of the Interior Secretarial Order 3226 states that “there is a
consensus in the international community that global climate change is occurring
and that it should be addressed in governmental decision making. This Order
ensures that climate change impacts are taken into account in connection

with Departmental planning and decision making.” Additionally, it calls for

the incorporation of climate change considerations into long-term planning
documents such as the CCP.

The Wildlife Society published an informative technical review report in 2004
titled “Global Climate Change and Wildlife in North America” (Inkley et al. 2004)
that interprets results and details from such publications as the IPCC reports
(1996-2002) and describes the potential impacts and implications on wildlife

and habitats. This report notes that projecting the impacts of climate change is
hugely complex because not only is it important to predict changing precipitation
and temperature patterns, but to predict their rate of change, as well as the
exacerbated effects of other stressors on the ecosystems. Those stressors include
loss of wildlife habitat to urban sprawl and other developed land uses, pollution,
ozone depletion, exotic species, disease, and other factors.
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As the principal agency responsible for the conservation of the Nation’s fish,
wildlife, and plant resources, the Service has drafted a Climate Change
Strategic Plan and a 5-Year Action Plan to jump-start implementation of the
strategic plan. These plans provide a framework in which the Service works
with others on a landscape scale, to promote the persistence of native species,
habitats, and natural communities. Specifically, these plans are based on three
overall strategies: adaptation (management actions the Service will take to
reduce climate change impacts on wildlife and habitats); mitigation (consuming
less energy and using less materials in administering land and resources);

and, engagement (outreach to the larger community to build knowledge and
share resources to better understand climate change impacts). Both plans can
be found at: http://www.fws.gov/home/climatechange/response.hitml (accessed
October 2015). The Service was also a member of an intergovernmental working
group of Federal, state, and Tribal agency representatives who developed the
new National Fish, Wildlife, and Plants Climate Adaptation Strategy. This
strategy can be viewed at: http://www.wildlifeadaptationstrategy.gov/ (accessed
October 2015).

In October 2015, the Massachusetts Division of Fisheries and Wildlife
(MassWildlife) submitted the Massachusetts State Wildlife Action Plan (SWAP)
to the USFWS for final approval. This update of the 2006 Massachusetts
SWAP substantially expands on the discussion of expected climate change
impacts on Species of Greatest Conservation Need (SGCN) and the habitats and
landscapes on which they depend from that in the original 2006 Massachusetts
Comprehensive Wildlife Action Strategy discussed further below and

in subsequent chapters. Results from the Climate Change Vulnerability
Assessment conducted by the Manomet Center for Conservation Sciences and
MassWildlife (2010) helped to identify which habitat types in Massachusetts are
more vulnerable to climate change than others and the factors making them
vulnerable. This information and the results from a Regional Climate Change
Vulnerability Assessment (Manomet Center for Conservation Sciences and
National Wildlife Federation 2012), informed priority setting for refuge habitat
and landscape conservation based on how likely various habitat types are to
persist within the State and across the broader New England region.

Birds of Conservation The Service developed this report (USFWS 2008) in consultation with leaders of

Concern 2008 Report ongoing bird conservation initiatives and partnerships such as Partners in Flight
(PIF), the North American Waterfowl Management Plan (NAWMP) and Joint
Ventures, the North American Waterbird Conservation Plan (NAWCP), and the
U.S. Shorebird Conservation Plan. This report fulfills the mandate of the 1988
amendment to the Fish and Wildlife Conservation Act of 1980 (100 PL 100-653,
Title VIII) that required the Secretary of the Interior, through the Service, to
“identify species, subspecies, and populations of all migratory non-game birds
that, without additional conservation actions, are likely to become candidates for
listing under the ESA of 1973.”

The report contains 46 lists that identify bird species of conservation concern
at national, regional, and landscape scales. It includes a principal national list,
regional lists corresponding to the regional administrative units of the Service,
and species lists for each of the 35 bird conservation regions (BCRs) designated
by the North American Bird Conservation Initiative (NABCI) in the United
States, and two additional BCRs created that include island “territories” of

the United States. NABCI defined those BCRs as ecologically based units in a
framework for planning, implementing, and evaluating bird conservation.

It is hoped this report will stimulate Federal, state, and private agencies to
coordinate, develop, and implement integrated approaches for conserving and
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managing those birds deemed most in need of conservation. This report is one
of the plans considered in identifying species of concern in appendix A and in
developing management objectives and strategies for goal 1 elsewhere in this
CCP/EA. The specific plans referenced in developing the Birds of Conservation
Concern 2008 Report are available at: kttp://www.fws.govimigratorybirds/pdf/
grants/BirdsofConservationConcern2008.pdf (accessed October 2015) and are
addressed below.

North American Waterfowl Management Plan and Atlantic Coast Joint
Venture Implementation Plan

Originally written in 1986, the NAWMP describes a long-term strategy between
the United States, Canada, and Mexico to restore and sustain waterfowl
populations by protecting, restoring, and enhancing habitat. The plan committee,
including representatives from each nation, has modified the 1986 plan four times
to account for biological, sociological, and economic changes that influenced the
status of waterfowl and the conduct of cooperative habitat conservation. The most
recent revision (NAWMP 2012) establishes three overarching goals for waterfowl
conservation: (1) abundant and resilient waterfowl populations to support hunting
and other uses without imperiling habitat; (2) wetlands and related habitats
sufficient to sustain waterfowl populations at desired levels, while providing
places to recreate and ecological services that benefit society; and (3) growing
numbers of waterfowl hunters, other conservationists and citizens who enjoy and
support waterfowl and wetlands conservation. The plan is available online at:
hitp://mawmprevision.org/ (accessed October 2015).

To convey goals, priorities, and strategies more effectively, NAWMP is comprised
of two separate documents: “Strategic Guidance” and “Implementation
Framework.” The former is geared towards agency administrators and policy
makers who set the direction and priorities for conservation. The latter includes
supporting technical information for use by biologists and land managers.

The plans are implemented at the regional level in 14 habitat Joint Ventures
and 3 species Joint Ventures: Arctic goose, American black duck, and sea duck.
Massasoit NWR lies in the Atlantic Coast Joint Venture (ACJV) which includes
all the Atlantic Flyway States from Maine to Florida and Puerto Rico. The
waterfowl goal for the ACJV is to:

“Protect and manage priority wetland habitats for migration, wintering, and
production of waterfowl, with special consideration to black ducks, and to
benefit other wildlife in the joint venture area.”

The ACJV 2005 plan presents habitat conservation goals and population indices
for the ACJV consistent with the NAWMP update, provides status assessments
of waterfowl and their habitats in the joint venture, and updates focus area
narratives and maps for each state. That document is intended as a blueprint for
conserving the valuable breeding, migration, and wintering waterfowl habitat
present within the ACJV boundary based on the best available information and
the expert opinion of waterfowl biologists from throughout the flyway. The ACJV
2005 Implementation Plan may be viewed at: http:/acjv.org/planning/waterfowl-
implementation-plan/ (accessed October 2015).

Massasoit NWR lies in the New England/Mid-Atlantic BCR 30 (map 1-4). BCR
30 provides important resources for migratory birds whose ranges span the
western hemisphere. The habitats associated with coastal ecosystems provide
the highest habitat values and critical staging areas for migratory waterfowl,
waterbirds, shorebirds, and land birds. Forested upland communities are

the second most important habitats for migratory birds in BCR 30. Though
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the 2008 plan specifically highlights the Chesapeake and Delaware Bays, the
Massachusetts Cape Cod and Islands area provides crucial resources for many
migrating birds as they journey from their breeding sites in the north to non-
breeding sites in Mexico, Central America, the Caribbean, and South America.

Unfortunately, most of the lands in BCR 30 have been altered from their historic
condition. Urban development and agriculture dominates much of the landscape.
The loss or degradation of habitat (e.g., by fragmentation, agriculture, and
invasive species) are the greatest threats to bird populations in BCR 30. This
plan identifies the bird species and habitats in greatest need of conservation
action in this region, activities thought to be most useful to address those

needs, and geographic areas believed to be the most important places for

those activities. This regional implementation plan is meant to start a regional
bird conservation initiative by partners across BCR 30, communicating their
conservation planning and implementation activities and delivering high-priority
conservation actions in a coordinated manner.

The BCR 30 implementation plan may be viewed at: http://www.acjv.org/BCR_30/
BCR30_June_23 2008_final.pdf (accessed October 2015).

Partners in Flight Bird In 1990, PIF began as a voluntary, international coalition of government

Conservation Plans agencies, conservation organizations, academic institutions, private industries,
and citizens dedicated to reversing the population declines of bird species and
“keeping common birds common.” The foundation of PIF’s long-term strategy is
a series of scientifically based bird conservation plans using physiographic areas
as planning units.

The goal of each PIF plan is to ensure the long-term maintenance of healthy
populations of native birds, primarily non-game birds. The plan for each
physiographic area ranks bird species according to their conservation priority,
describes their desired habitat conditions, develops biological objectives, and

Chapter 1. Purpose of, and Need for, Action 1-21


http://www.acjv.org/BCR_30/BCR30_June_23_2008_final.pdf
http://www.acjv.org/BCR_30/BCR30_June_23_2008_final.pdf

Conservation Plans and Initiatives Guiding our Planning

recommends conservation measures. The priority ranking factors are habitat
loss, population trends, and the vulnerability of a species and its habitats to
regional and local threats.

Massasoit NWR lies in the North Atlantic Coast Ecoregion (see map 1-4, #62),
(Dettmers and Rosenberg 2000) and includes objectives for seven habitat types
and associated species of conservation concern, including early successional/
pitch pine barren habitat. This plan can be accessed at: http://www.ct.gov/esc/lib/
csc/pendingproceeds/petition_980/prefiled/dettmers_rosenburg pl 09 10.pdf
(accessed October 2015).

North American Waterbird ~ The 2002 NAWCP (Version 1) plan (Kushlan et al. 2002) represents a partnership
Conservation Plan among individuals and institutions with interest in, and responsibility for
conserving waterbirds and their habitats, and is just one element of a multi-
faceted conservation program. Its primary goal is to ensure that the distribution,
diversity, and abundance of populations and habitats of breeding, migratory,
and non-breeding waterbirds are sustained or restored throughout the lands
and waters of North America, Central America, and the Caribbean. It provides
a framework for conserving and managing nesting water-dependent birds. In
addition, it facilitates continentwide planning and monitoring, national, state, and
provincial conservation, regional coordination, and local habitat protection and
management.

In 2006, the Mid-Atlantic New England Working Group developed the Waterbird
Conservation Plan for the Mid-Atlantic/New England/Maritimes (MANEM)
Region  MANEM Waterbird Working Group 2007). It consists of technical
appendixes on (1) waterbird populations including oceurrence, status, and
conservation needs, (2) waterbird habitats and locations within the region that
are crucial for waterbird sustainability, (3) MANEM partners and regional
expertise for waterbird conservation, and (4) conservation project descriptions
that present current and proposed research, management, habitat acquisition,
and education activities. Summarized information on waterbirds and their
habitats provides a regional perspective for local conservation action. This plan is
available online at ittp://www.waterbirdconservation.org/manem.html (accessed

October 2015).
Partners in Amphibian Partners in Amphibian and Reptile Conservation (PARC) was created in
and Reptile Conservation, response to the increasing, well-documented national declines in amphibian
National State Agency and reptile populations and is considered the most comprehensive effort in
Herpetological herpetofaunal (amphibian and reptile) conservation in the Nation. PARC
Conservation Report members include state and Federal agencies, conservation organizations,

museums, the pet trade industry, nature centers, zoos, the energy industry,

. universities, herpetological organizations, research laboratories, forest
Northern red-bellied industries, and environmental consultants. Its five geographic regions focus on
cooter nest national and regional challenges in herpetofaunal conservation, and regional
; working groups allow for region-specific communication. The Northeast
working group has developed Model State Herpetofouna Regulatory Guidelines
which were consulted in developing this CCP. This document can be found
at: http:/www.parcplace.org/publications/211-parc-model-herpetofauna-
guidelines-.html (accessed October 2015).

PARC has also released a report for the amphibian and reptile species of the
Northeast titled Habitat Management Guidelines for Amphibians and Reptiles
of the Northeastern United States that lists species of conservation concern and
provides management guidelines for those species (hitp:/northeastparc.org/
wp-content/uploads/2015/08/Final-NE-HMG.pdf; accessed October 2015).

USFWS
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Massachusetts State
Wildlife Action Plan

In 2002, Congress created the State Wildlife Grant Program (SWG), and
appropriated $80 million in state grants to help state and Tribal fish and wildlife
agencies conserve fish and wildlife species of greatest conservation need. The
funds appropriated under the program are allocated to each state according to a
formula that takes into account each state’s size and population.

To be eligible for additional Federal grants, and to satisfy the requirements for
participating in the SWG program, each state and U.S. territory was charged
with developing a statewide “Comprehensive Wildlife Conservation Strategy”
and submitting it to the National Advisory Acceptance Team by October 1, 2005.
Each plan had to address eight required elements, and each plan had to identify
and focus on “species of greatest conservation need,” address the “full array of
wildlife” and wildlife-related issues, and “keep common species common.”

The Massachusetts SWAP, first released in 2005 and then updated in 2006
(MassWildlife 2006), resulted from that charge. It provides a blueprint and
vision for effective and efficient wildlife conservation within Massachusetts,
and stimulated other state and Federal agencies and conservation partners to
think strategically about their individual and coordinated roles in prioritizing
conservation.

In addressing the eight elements, the Massachusetts SWAP helps supplement the
information gathered on species and habitat occurrences and their distribution,
and identifies conservation threats and management strategies for species

and habitats of conservation concern in the CCP. The eight elements of the
Massachusetts SWAP are:

® Information on the distribution and abundance of species of wildlife, including
low and declining populations that are indicative of the diversity and health of
the State’s wildlife.

® Descriptions of locations and relative condition of key habitats and community
types essential to the conservation of species identified in element 1.

® Descriptions of problems that may adversely affect species identified in
element 1 or their habitats, and priority research and survey efforts needed to
identify factors which may assist in restoration and improved conservation of
these species and habitats.

® Descriptions of conservation actions necessary to conserve the identified
species and habitats and priorities for implementing such actions.

® Plans proposed for monitoring species identified in element 1 and their
habitats, for monitoring the effectiveness of the conservation actions
proposed in element 4, and for adapting those conservation actions to respond
appropriately to new information or changing conditions.

® Descriptions of procedures to review the plan at intervals not to
exceed 10 years.

® Plans for coordinating, to the extent feasible, the development, implementation,
review, and revision of the plan strategy with Federal, State, local agencies,
and Native American Tribes that manage significant areas of land and
water within the State, or administer programs that significantly affect the
conservation of identified species and habitats.
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® Plans for involving the public in the development and implementation of plan
strategies.

The 2006 Massachusetts SWAP was further updated in 2015, and following
public review, was submitted to the USFWS on October 1, 2015. The goal of the
Massachusetts SWAP is to keep common species common and to conserve the
breadth of biodiversity of the Commonwealth of Massachusetts. Major updates
included in the updated SWAP include:

m Greater discussion of climate-change impacts to SGCN;

® Identification of accomplishments towards reaching the goals of the
2005 SWAP;

® Additions and deletions to the list of SGCN, including, for the first time, State-
listed and uncommon plants;

B Increased recognition of the importance of regional conservation needs and the
role for MassWildlife in meeting those needs; and

®m BioMap2, an update to the earlier BioMap and Living Waters projects.

MassWildlife has already adopted, developed, or is developing conservation plans
for many species and habitats, and is implementing the planned conservation
actions in coordination with their many partners, including the Service. Those
plans particularly relevant to the Massasoit NWR planning process include
regional plans for New England cottontail and conservation plans for shrubland
and pitch pine-serub oak habitats. MassWildlife’s Natural Heritage and
Endangered Species Program (NHESP) intends to prepare conservation plans
that aim to secure the long-term viability of several State listed species, including
Eastern box turtles, blue-spotted and Jefferson salamanders, and several moths
closely associated with pitch pine-scerub oak habitats that will also be relevant for

Coyote at Massasoit future refuge decision-making.
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Natural Heritage BioMap2

Massachusetts has also been collaborating with other Northeastern state and
Federal wildlife agencies and non-government conservation organizations

to complete standardized surveys, assessments, and develop standardized
monitoring protocols for species of conservation need and the habitats they
depend upon. The consistent and widespread use of common monitoring
methodologies and survey protocols will help support regional assessments of the
status and trends for SGCN and their habitats, such as the Northeast Association
of Fiish and Wildlife Administrators (NEAFWA) Monitoring and Performance
Reporting Framework (NEAFWA 2008, see hitp://rcngrants.org/content/
regional-monitoring-and-performance-framework).

Some of the regional and Statewide surveys and assessments and standardized
monitoring protocols completed or now in process with funding from the Regional
Conservation Network (RCN) Grant Program that are relevant for coastal plain
ponds, pitch pine-oak upland forests and associated savanna, shrubland, and
open oak woodland habitat conservation include dragonflies and damselflies
(odonates), freshwater aquatic habitats (Gawler 2008) and frogs, New England
cottontail (Fuller and Tur 2012), shrubland birds (McDowell 2011), and detailed
avian indicators for assessing the magnitude of threats and the effectiveness of
conservation measures (Northeast Coordinated Bird Monitoring Partnership
2007). In addition, NEAFWA also funded development of a database for regional
invertebrate SGCN through a partnership with the Carnegie Museum of Natural
History in Pittsburgh (Fetzner 2012). A simple results chain model (Margoluis
and Salafsky 1998; Foundations of Success 2009) for assessing northern red-
bellied cooter headstarting effectiveness was also developed. Another more
complex, multiple (parallel) conservation action results chain model for Plymouth
Gentian, another indicator of coastal plain pond health (ecological integrity) has
also been developed to help assess effectiveness of conservation actions. Service
conservation partners continue constructing and using new results chain models
that can illuminate the complexities in effecting conservation to managers, policy
makers, regulators, and concerned citizens. Constructing and using results
chains like these can illuminate the complexities in effecting conservation to
managers, policy makers, regulators, and concerned citizens.

The NHESP and The Nature Conservancy’s (TNC) Massachusetts Program
developed BioMap2 (Woolsey et al. 2010), an enhanced and comprehensive
biodiversity conservation plan for Massachusetts that updates and broadens

the biological and conceptual scope of the original BioMap report published

in 2001. BioMap2 is “designed to guide strategic biodiversity conservation in
Massachusetts over the next decade by focusing land protection and stewardship
on the areas that are most critical for ensuring the long-term persistence of rare
and other native species and their habitats, exemplary natural communities,

and a diversity of ecosystems.” BioMap2 builds on the original BioMap, Living
Waters, and the Massachusetts SWAP to prioritize and guide biodiversity
conservation in Massachusetts in the context of continued development and the
anticipated effects of climate change. It includes the latest survey information
and spatial analyses, and identifies the areas of highest conservation value for a
range of biodiversity elements.

BioMap2 identifies Core Habitat, key areas that are critical for the long-term
persistence of rare species and other Species of Conservation Concern, as well as
a wide diversity of natural communities and intact ecosystems across the State.
Massasoit NWR includes the following priority natural communities: coastal
plain pondshore, and pitch pine-scrub oak community. Additionally, to further
focus biodiversity protection and habitat management within Massachusetts, key
sites were identified based on the following criteria:
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m Sites with a concentration of co-occurring rare species (5-or-more-species
hotspot) listed under the Massachusetts Endangered Species Act (MESA).

m Sites with the best quality occurrences of high-priority species or natural
communities (e.g., globally rare species).

m Multiple, co-occurring, landscape-level resources, as identified by BioMap2.

® Multiple rare species occurrences. Starting with each 5-or-more-species
hotspot, the contiguous species-specific habitat areas for the MESA-listed
species in the hotspot were chosen and merged with the hotspot itself.

® Tier 1 MESA species and natural communities.
m Multiple, co-occurring, landscape-level resources.

The MSSF and its surrounding landscape, including Massasoit NWR, was
identified as a Key Site for focusing biodiversity conservation and habitat
management actions by the Commonwealth of Massachusetts and its conservation
partners. The BioMap2 interactive map and Summary Report can be viewed

at: http:/www.mass.gov/eea/docs/dfg/nhesp/land-protection-and-management/
biomap2-summary-report.pdf (accessed October 2015).

Plymouth Redbelly Turtle/ The Plymouth redbelly turtle (now known as the northern red-bellied cooter) was
Northern Red-bellied Cooter listed on the federally endangered species list in 1980. The initial recovery plan

(Pseudemys rubriventris) for this species was completed in 1981 and updated and revised in 1985. In 1994,
Recovery Plans, Reviews, the Service’s recovery plan was again revised, including an updated assessment
and Evaluations of the species status and a discussion on the revision to a subspecific taxonomy of

Pseudemys rubriventris. The Revised Recovery Plan for the Plymouth Redbelly
Turtle reports on recovery progress to date and completion of various tasks
specified in earlier versions of the recovery plan for this endangered species
(USFWS 1981, 1985). It also delineates further actions needed to protect and
recover the Plymouth redbelly turtle. This plan may be viewed online at: http:/
ecos.fws.gov/docs/recovery _plan/940506b.pdf (accessed October 2015). In 2007,
the Service published a 5-year review which provides updated information on the
biology and habitat of the northern red-bellied cooter, headstart release sites,
and the status of this species at the time of the report. The Northern Red-Bellied
Cooter (Pseudemys rubriventris) 5-Year Review: Swmmary and Evaluation is
available at: http://uwww.fws.gov/mortheast/EcologicalServices/pdflendangered/
NorthernRedBelliedCooter.pdf (accessed October 2015). These plans are
discussed in more detail in chapters 2 and 3.

Conservation Strategy for The Conservation Strategy for the New England Cottontail (Sylvilagus
the New England Cottontail  transitionalis) (Fuller and Tur 2012) identifies the threats to the New England

and the New England cottontail, goals and actions to reduce and mitigate these threats, and measures
Cottontail Species Spotlight to monitor the success of the plan. The plan identifies habitat fragmentation and
Action Plan habitat loss, and competition from Eastern cottontail as the major threats to

New England cottontail population growth. The species is dependent on early
successional habitats, such as old fields, shrub thickets, young regenerating
forests, and other shrubby areas. These types of early successional habitats are
currently declining throughout New England as they naturally succeed to forest.
Human development has also eliminated and fragmented habitat for the New
England cottontail. The refuge provides opportunities to create and maintain
the early successional habitats that benefit the species, as well as other shrub-
dependent wildlife. The Conservation Strategy for the New England cottontail
is available online at: http://www.newenglandcottontail.org/sites/default/files/
conservation_strategy final 12-3-12.pdf (accessed October 2015).
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Cohesive [Wildland Fire]
Strategy—Northeast
Region

Other Information Sources

The New England Cottontail Species Spotlight Action Plan (USFWS 2009), a
precursor to the Conservation Strategy, identifies the goals, measurements, and
actions for the Service and its regional and State partners to address the threats
to the New England cottontail. This preliminary report can be viewed online at:
hitp://newenglandcottontail.org/resource/appendix-g-new-england-cottontail-
spotlight-species-action-plan (accessed October 2015).

In the Northeast, to address changing wildland fire challenges, Federal, Tribal,
state, local, and private organizations have committed to a cohesive, strategic
approach toward effective wildland fire management, mitigation, and response.
The Cohesive Strategy is a collaborative effort to manage growing wildland fire
challenges across all lands regardless of ownership. Additional information on the
Cohesive Strategy can be found at http://www.forestsandrangelands.gov/strategy/
Regional_Strategy Committees/Northeast/index.shtml (accessed October 2015).

The plans and resources listed below were also consulted to refine the
management objectives and strategies of this CCP.

Continental or National Plans

® National Audubon Society Watch List (Butcher et al. 2007); available at:
hitp:/fwww.audubon.org/sites/default/files/documents/watchlist2007 printable_
list_populations.pdf (accessed October 2015).

m [.S. Geological Survey National Wetlands Research Center Strategic Plan
2010-2015; available at: hitp://www.nwre.usgs.gov/about/5-year-plan.him
(accessed October 2015).

m State of the Birds 2010 Report on Climate Change (NABCI 2010; available at:
http:/fwww.stateofthebirds.org/2010/pdf _files/State%200f%20the%20Birds
FINAL.pdf (accessed October 2015).

State Plans

m State of the Birds Report-Documenting Changes in Massachusetts’ Birdlife
(MassAudubon 2011); available at: http://www.massaudubon.org/content/
download/9510/156446/file/state-of-the-birds-2011-document.pdf (accessed
October 2015).

m Living Waters Program (NHESP 2004): available at: https://ia801609.
us.archive.org/0fitems/livingwatersguid00mass/livingwatersguid00mass.pdf
(accessed October 2015).

m Classification of the Natural Communities of Massachusetts. Version 1.3.
(Swain and Kearsley 2011); available at: http://www.mass.gov/eea/agencies/
dfg/dfw/natural-heritage/natural-communities/classification-of-natural-
communities.html (accessed October 2015).

®m Our Irreplaceable Heritage-Protecting Biodiversity in Massachusetts
(Barbour et al. 1998). This document is available for review at the Eastern
Massachusetts National Wildlife Refuge Complex headquarters.

Local Plans

m Resource Management Plan-Myles Standish Unit including Myles Standish
State Forest (Massachusetts Department of Conservation and Recreation
(MADCR) 2011); available at: http://www.mass.gov/eea/docs/dcr/stewardship/
rmp/mssf-mtholyoke-wbnerr/rmp-mssf-pdf (accessed October 2015).
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Refuge Establishing Purpose and Land Acquisition History

Refuge Establishing The refuge was established in 1983 and currently encompasses 209 acres. The
Purpose and Land official refuge establishment purpose is:
Acquisition History

“ .. to conserve the federally endangered Plymouth red-bellied turtle, as well as
other wildlife and plant species; 16 U.S.C. § 153}” (ESA).

On September 21, 1983, the refuge was established with the purchase of the 184-
acre main parcel including Crooked Pond, and shoreline on Gunner’s Exchange
Pond. A 15-acre parcel was purchased in 2002 and has frontage on Island Pond.
In 2006, a 10-acre parcel with shoreline on Hoyt Pond was purchased from TNC
with funding from the Land and Water Conservation Fund (LWCF'). Table 1-1
summarizes the land acquisition history for the refuge. No additional land can be
added to the boundary without undergoing additional analysis and Washington
Office approval because the Service has acquired all the land within the refuge’s
approved acquisition boundary.

Table 1-1. Land Acquisition History for Massasoit NWR.

Refuge Parcel Acres Date Acquired Funds
Crooked Pond 184 1983 ESA
Island Pond

with easement 15 2002 ESA
Hoyt Pond 10 2006 LWCF
Total Acres 209

Refuge Administration  The Refuge Complex has 15 permanent staff, although two positions are
currently vacant. Twelve are located at the Refuge Complex headquarters and
include: a project leader, a deputy project leader, a wildlife refuge specialist,
an administrative support assistant, two wildlife biologists, two park rangers,
two Federal wildlife officers, and two maintenance workers. The other three
permanent staff are located at Monomoy NWR in Chatham, Massachusetts: a
refuge manager, wildlife refuge specialist, and a biologist. Additionally, term and
temporary staff, interns, and volunteers work at the Refuge Complex at various
times throughout the year.

Refuge Operational Refuge planning policy lists more than 25 stepdown management plans that
Plans ("Stepdown" may be required on refuges. These plans contain specific strategies and
Plans) implementation schedules for achieving refuge goals and objectives. Some

plans require annual revisions; others require revision every 5 to 10 years.
Some require additional NEPA analysis, public involvement, and compatibility
determinations before they can be implemented.

This draft CCP/EA incorporates by reference those refuge stepdown plans
that are up-to-date. Chapter 3 provides more information about the additional
stepdown plans needed for the refuge.

The following stepdown plans are complete, and apply to all eight refuges in the
Refuge Complex:

® Avian Influenza Surveillance and Contingency Plan—completed in 2007.

® Chronic Wasting Disease Surveillance and Contingency Plan—
completed in 2007.
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Eastern Massachusetts Refuge Complex Vision Statement

® Fire Management Plan (FMP)—completed in 2003; will be updated by 2017.
See appendix D for the current Fire Management Guidance.

® Hurricane Action Plan—updated annually.
® Continuity of Operations Plan—updated annually.
m Spill Prevention and Counter Measure Plan—updated in 2012.

Additional stepdown plans will be completed following approval of the CCP (see
chapter 3).

Eastern Massachusetts 1y, 2003, the staff from the Refuge Complex developed the following vision

Refuge cOmpIex Vision statement as a guide for all refuges within the Refuge Complex.

Statement The Refuge Complex will contribute to the mission of the Refuge System
and support ecosystem—wide priority wildlife and natural communities.
Management will maximize the diversity and abundance of fish and
wildlife with emphasis on threatened and endangered species, migratory
birds, and aquatic resources. The Refuge Complex will have a well-funded
and commumnity-supported acquisition program which contributes to
wildlife conservation. The refuges will be well known nationally and
appreciated in their commumnities. They will be seen as active partners
n their commumnities, school systems, and environmental organizations
which will result in high levels of support for the refuges. The refuges
will be a showcase for sound wildlife management techniques and will
offer top-quality, compatible, wildlife-dependent recreational activities.
Refuges open to the public will provide staffed visitor contact facilities
that are clean, attractive, and accessible, with effective environmental
education and interpretation.

Refuge Vision The following vision statement was prepared to provide a guiding philosophy and
Statement sense of purpose for the CCP effort at the Massasoit NWR:

The pine-oak habitat and coastal plain ponds that comprise Massasoit

National Wildlife Refuge are an integral component of the southeast
Northern red-bellied Massachusetts landscape and its biodiversity, and are part of the largest
cooter contiguous pitch pine-oak habitat
north of the Long Island Sound. This
dynamic, fire-dependent ecosystem
supports numerous invertebrate and
bird species of conservation concern.
The kettle-hole ponds in this system
also support and contribute to the
recovery of the federally endangered
northern red-bellied cooter, a
geographically distinct population
found only in Massachusetts.

Through public and partner
engagement, we promote ecologically
responsible stewardship of the
resources on the refuge and in the
larger landscape and foster an
appreciation and understanding of
the intrinsic value of these resources.
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Refuge Goals

The Comprehensive
Conservation Planning
Process

The following refuge goals were developed after considering the vision statement,
the purpose for establishing the refuge, the missions of the Service and the
Refuge System, and the mandates, plans, and conservation initiatives previously
discussed. These goals are intentionally broad, descriptive statements of purpose.
They highlight elements of the vision for the refuge that will be emphasized in

its future management. The biological goals take precedence; however, we do not
present them in any particular order.

Goal 1: Perpetuate the biological integrity, diversity, and environmental health
of the pitch pine-oak forest habitat type and associated coastal plain ponds and
wetlands on Massasoit NWR to sustain native wildlife, especially species of
conservation concern, such as the federally listed northern red-bellied cooter.

Goal 2: Promote awareness and support for the protection of sensitive resources
on Massasoit NWR through community outreach and opportunities for
connecting the public to the refuge’s natural resources.

Goal 3: Enhance collaborations with Federal and State agencies, conservation
organizations, and local communities to promote species and habitat conservation
across the pitch pine-oak landscape in southeastern Massachusetts, and to
support Massasoit NWR’s purpose and the Refuge System and Service missions.

Service policy establishes an eight-step CCP planning process that also
facilitates compliance with NEPA (Figure 1-1), and is the process followed in
developing this draft CCP/EA. For more information on the planning policies,
view online at: http://www.fws.gov/northeast/planning/policy.html (accessed
July 2016).

Since 1983, the focus has been on conserving lands within the approved refuge
boundary, managing habitat for such focal species as the northern red-bellied
cooter, and establishing relationships with the community and our partners. In
1999, the process described above was initiated to develop a CCP that would
encompass all of the refuges in the Refuge Complex. A Notice of Intent (NOI)
was published in the Federal Register. By 2001, a determination was made that
writing a plan for eight refuges was too cumbersome, and the decision was made
to focus on CCPs for the three northernmost refuges in the Refuge Complex.

After finishing three Refuge Complex CCPs and initiating three others, the
Massasoit CCP was re-initiated. In January 2012, a NOI was published in the
Federal Register announcing the start of this CCP process for Massasoit NWR.

A core team was convened in March 2012 consisting of refuge staff and
representatives from MassWildlife, including the NHESP. The Wampanoag Tribe
of Gay Head (Aquinnah) and the Mashpee Wampanoag Tribe were invited to

join the core team as well. The core team initiated “Step A: Preplanning” with
discussions on management issues, drafting of a vision statement and tentative
goals, and compilation of a project mailing list of known stakeholders, interested
individuals, organizations, and agencies.”

In April 2012, the public was engaged during “Step B: Initiate Public
Involvement and Scoping,” by distributing a planning update newsletter to
approximately 100 individuals, organizations, and agencies, announcing the
beginning of the planning process and the upcoming public meeting in April 2012.
The meeting was advertised in local papers, posted on the refuge’s Website, and
advertised through local partners’ networks.

Early in April 2012, stakeholder and public scoping meetings were held in
Plymouth, Massachusetts, to discuss previously identified public issues and
concerns, determine whether new issues existed or previously identified issues
had changed, share the draft vision statement and tentative goals, describe
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The Comprehensive Conservation Planning Process

the planning process, and explain how people could become involved and stay
informed about the process. Those meetings helped refine the partner and public
concerns that would need to be addressed in the planning process. A public
meeting was held that was attended by 11 members of the public. This meeting
was followed by a comment period where public and partner issues and concerns
were voiced through emails, letters, and comment form submissions.

The next planning team meeting was held in June 2012 where “Step C: Review
Vision Statement, Goals, and Identify Significant Issues” and “Step D: Develop
and Analyze Alternatives” were addressed and key issues were identified. As

a result, two preliminary management alternatives were drafted along with
identified strategies under each alternative.

The core team continued to meet in August 2012 and November 2012 to further
develop the objectives and strategies for each alternative. Work on the draft

CCP/EA continued at a slow pace while CCPs were completed for Nomans Land
Island, Nantucket, and Monomoy refuges.

This draft CCP/EA represents “Step E: Prepare Draft Plan and NEPA
document.” A Notice of Availability (NOA) will be published in the Federal
Register announcing release of this draft for a 60-day period of public review and
comment. During the comment period, public meetings will be held and comments
will also continue to be received by regular and electronic mail. After the
comment period ends, all comments received will be reviewed and summarized,
and responses developed and published in an appendix to the final CCP.

Figure 1-1. The Comprehensive Conservation Planning Process.
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Wilderness Review

The final CCP will be submitted to the Regional Director for approval, who will
determine whether it warrants a Finding of No Significant Impact (FONSI),
and also if its analyses are adequate to issue a decision at that same time. The
Regional Director may require a revision of the EA or may determine that there
are potentially significant impacts and require preparation of an environmental
impact statement. The Regional Director’s final decision will be announced

as a NOA in the Federal Register, wherein the public will be informed of the
availability of the final CCP. This announcement will complete “Step F: Prepare
and Adopt a Final Plan.”

On approval of the Regional Director, “Step G: Implement Plan, Monitor and
Evaluate” can begin. As part of “Step H: Review and Revise Plan,” the final

CCP will be modified and revised as warranted following the procedures in
Service policy (602 FW 1, 3, and 4) and NEPA requirements. Minor revisions that
meet the criteria for categorical exclusions (650 FW 3.3C) will require only an
environmental action memorandum. As stipulated by the Improvement Act and
Service policy, the CCP will be reviewed and revised every 15 years.

Wilderness Review The purpose of a wilderness review is to identify and recommend for
congressional designation Refuge System lands and waters that merit inclusion
in the NWPS. Wilderness reviews (610 FW) are a required element of CCPs
and conducted in accordance with the refuge planning process outlined in 602
FW 1 and FW 3, including public involvement and NEPA compliance. The
planning team initiated a Wilderness Review, as required by refuge planning
policy, to determine if any portions of Massasoit NWR warranted a proposal for
designation as wilderness.

There are three phases to the wilderness review process: (1) inventory, (2) study,
and (3) recommendation. Lands and waters that meet the minimum criteria

for wilderness are identified in the inventory phase and are called wilderness
study areas (WSAS). In the study phase, a range of management alternatives
are evaluated to determine if a WSA is suitable for wilderness designation or
management under an alternate set of goals and objectives that do not include
wilderness designation.

The recommendation phase consists of forwarding or reporting the suitable
recommendations from the Director, through the Secretary, and the President to
Congress in a wilderness study report. The wilderness study report is prepared
after a final CCP has been approved.

Areas recommended for designation are managed to maintain wilderness
character in accordance with management goals, objectives, and strategies
outlined in the final CCP until Congress makes a decision or the CCP is amended
to modify or remove the wilderness proposal.

Appendix C summarizes the inventory phase of our wilderness review for
Massasoit NWR. We determined that no portion of Massasoit NWR meets
the eligibility criteria for further detailed study as a WSA as defined by the
Wilderness Act.

Issues, Concerns, and An “issue” is defined as “any unsettled matter requiring a management decision.”

Opportunities An issue can be an “initiative, opportunity, resource management problem,
threat to a resource, conflict in use, or a public concern” (602 FW3). Issues arise
from many sources, including Service staff and other Service programs, State
agencies, other Federal agencies, partners, neighbors, user groups, or Congress.
One of the distinctions among the proposed management alternatives is how each
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Habitat and Species
Management

Public Access

addresses those issues. The following summary provides a context for the issues
that arose during the public and stakeholder scoping process.

The primary purpose of national wildlife refuges is the conservation of wildlife
and habitats. Based on the establishing purpose for this refuge, and the
discussions that took place up to the time of its establishment, the primary
justifications for creating the refuge was the conservation of the federally
endangered northern red-bellied cooter and other wildlife and plant species of
conservation concern.

This plan addresses important issues including the best approaches to protect,
restore, and coordinate the management of habitat and wildlife resources,
including the cooter, on the refuge and surrounding area. The following key
issues and concerns were raised regarding habitat and species management, and
are addressed in the plan:

m What are the current population numbers for the northern red-bellied cooter
and how effective are the efforts in recovery of the species?

® How will habitat for the northern red-bellied cooter be effectively managed
while considering the management for a diversity of wildlife and plant species?

®m How will protection and management of State-listed endangered and
threatened species including rare moths and plants be supported?

® What opportunities are there for the protection of the New England cottontail?
® What role will prescribed burns play in habitat management?

® How will inventory and monitoring of the wildlife resources on the refuge be
accomplished through the use of Service personnel, volunteers, or partners?

® Where appropriate, should the Service contribute to the inventory and
monitoring of wildlife resources on conservation lands near the refuge?

m How will a healthy refuge ecosystem and the aquifer within which the refuge
exists be maintained?

®m Will the Service continue prescribed burning and mechanical clearing to
reduce wildland fire risk?

Refuges remain closed to the public for all uses until officially “opened” through a
formal, public compatibility process. Eventually, most refuges are opened to some
type of public use, but some may remain closed to maintain the conservation
purpose of the refuge or to protect public safety. Massasoit NWR has been

closed to the public since it was established in order to reduce disturbance to the
northern red-bellied cooter. Providing compatible public use is a priority in the
Improvement Act; thus, our challenge is to determine what, if any, types and
amount of public use can be sustained at this small refuge.

During the partner and public scoping, the following key issues or concerns
regarding public access were expressed:

® What, if any, public access will be provided given a strongly divided public
reaction to opening the refuge?

Chapter 1. Purpose of, and Need for, Action

1-33



Issues, Concerns, and Opportunities

1-34

Education and Awareness

Partnerships

® What public uses will be provided on the refuge including requested
recreational uses such as walking, wildlife observation, photography, hunting,
and horseback riding? Will hunting be allowed on the refuge for recreational
purposes and for assisting in the management of eastern Massachusetts deer
population?

® How will unauthorized use of the refuge, including off road vehicles (ORVs),
fishing and swimming in Crooked Pond, dog walking, horseback riding, and
other uses be enforced?

m What potential impacts are there to the northern red-bellied cooter from any
public use?

® How will protection of the endangered northern red-bellied cooter be ensured
if the refuge is open to public access?

m Should the refuge remain closed to public access to protect the final remaining
contiguous area of the pitch pine-scrub oak habitat?

A common concern expressed by the public and stakeholders was promoting
increased public awareness of the refuge, and the following are key issues or
concerns expressed about education and awareness:

® What kinds of signage and interpretation can be used to increase public
understanding of the resources, especially for the protection of the northern
red-bellied cooter, consequences of misuse of sensitive areas on the refuge, and
limitations on public access?

® What role can the Service play in promoting environmental education through
a partnership with the MSSF and its associated Friends Group and the nature
center that is planned on State Forest land?

® How will the educational needs of children be addressed to increase their
connectivity to nature and their knowledge and awareness of the significance
of the resources on the refuge?

® How do we improve outreach for the refuge to the public and potential partners
and stakeholders?

As arelatively small refuge within the 17,000-acre Refuge Complex, it is
important for the Service to utilize partnerships to the fullest extent to meet the
establishing purpose of the refuge and its associated goals of the CCP. Both the
public and stakeholders expressed this idea, and the following are key issues or
concerns that arose about partnerships:

®m How will the Service partner with the MSSF to achieve the habitat
management, public use, and environmental education goals of the refuge?

® What partners will the Service coordinate with to expand the restoration,
protection, and conservation efforts of the northern red-bellied cooter
population in the region?

®m How will volunteers, including the Friends of Myles Standish State Forest and
experts on species and habitats, be utilized to achieve the refuge goals?
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Land Protection m Land protection to benefit both the management of northern red-bellied cooter
populations and other wildlife and plant species was strongly supported during
the scoping process.

m The following are key issues and concerns that were presented regarding land
protection:

® What strategic approach will the Service take in land protection to potentially
expand the refuge boundaries and expand the efforts toward the northern red-
bellied cooter recovery?

m s there a potential for partnerships with the municipalities, conservation
organizations, State, or Tribal government to protect additional lands and
share fiscal resources in a strategic manner that achieves the purpose of
the refuge?

® What partner resources will be used to promote awareness and land protection
in the region?

Island Pond shoreline on Massasoit National Wildlife Refuge
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Chapter 2. Affected Environment

This chapter describes the physical, biological, cultural, and socioeconomic
environment of the refuge. In this chapter we describe the regional and refuge
settings, current refuge administration, refuge resources, and programs.

As previously noted in chapter 1, Massasoit NWR encompasses 209 acres and

is comprised of three parcels briefly described below. The refuge has fully met
its land acquisition goal within the current acquisition boundary. Under Federal
regulations, refuges can acquire lands up to 1 mile from the refuge and up to 10
percent (20.9 acres) of the refuge’s original acquisition boundary. The refuge has
already maximized this option.

While small, Massasoit NWR is part of the largest contiguous pitch pine-

scrub oak habitat north of the Long Island Sound (map 2-1), and is an integral
component of the landscape’s biodiversity. Together, the three parcels provide
habitat that supports a diversity of native flora and fauna including the northern
red-bellied cooter, neo-tropical migratory songbirds, rare moths and other native
pollinators, and rare plants.

The Crooked Pond parcel is 184 acres and is the original land that was
designated as Massasoit NWR in 1983. It is predominantly upland forest
consisting of closed canopy mixed oaks and pine, with mixed oaks and pitch pine
on the southern part of the parcel and mixed oaks and white pine dominated
stands on the eastern part (AECOM 2010). The understory is fairly continuous
and is mostly huckleberry and blueberry (both lowbush and highbush). This
parcel also includes a 10-acre kettle pond known as Crooked Pond, and two
smaller ponds, as well as about 591 feet of shoreline along Gunner’s Exchange
Pond. This original refuge parcel also abuts the MSSF which lies generally south
and west of this refuge parcel and provides principal access routes to this and the
Hoyt Pond (see below) parcel. The MSSF is Massachusetts’ second largest State
forest. Immediately to the north is a residential subdivision situated between
this parcel and the Island Pond parcel. A powerline right-of-way (ROW), oriented
northeast to southwest, transects the easternmost portion of the Crooked

Pond parcel.

In 2002, an additional 15 acres (including easement) was added to Massasoit
NWR on the east side of Island Pond, about 0.62 miles north of the Crooked Pond
parcel. This parcel is also predominantly upland forest habitat (mostly white pine
with some oak) and also includes about 984 feet of shoreline on the east side of
Island Pond, including a small cove. The parcel fronts to the east on Long Pond
Road, and its south boundary abuts the same residential subdivision described
above for the Crooked Pond parcel.

In 2006, an additional 10 acres was added to Massasoit NWR on the west side of
Hoyt Pond, about one-half mile northwest of the original designation. This parcel
is also predominantly upland habitat (mostly white pine with some oak) and also
includes about 1,148 feet of shoreline on the west side of Hoyt Pond, which is
connected to Gunner’s Exchange Pond at times of high water levels. This parcel
fronts to the west on Snake Hill Road, which serves as the primary overland
access route to the parcel.

The refuge falls within the Plymouth watersheds, part of the regional South
Coastal watershed, one of 11 eastern Massachusetts discharging directly into the
Atlantic Ocean. The Plymouth watersheds consist of 12 individual watersheds
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Chapter 2. Affected Environment

that contain 343 ponds including 32 globally rare coastal plain ponds. The Eel
River is the most significant river system in the Plymouth area (map 2-2), at
approximately 15.4 square miles. Within the Eel River watershed there are
shallow glacially formed coastal plain ponds fed primarily by groundwater
flowing through the Plymouth-Carver aquifer. The Plymouth-Carver aquifer is
the second largest aquifer in Massachusetts, spanning nearly 200 square miles
and storing more than 500 billion gallons of water (Town of Plymouth 2009).

The surface water bodies above this aquifer are largely fed by the aquifer

itself, rather than from runoff. The Plymouth-Carver aquifer is designated as

a sole-source aquifer by the U.S. Environmental Protection Agency (USEPA),

to protect the water supply (map 2-3 and http://www3.epa.gov/regioni/eco/
drinkwater/plymcarv.html; accessed October 2015). The surficial geology in

the watershed consists of unconsolidated stratified glacial materials deposited
during the last glacial retreat approximately 15,000 years ago. Deposits of fine-
to-coarse sand and gravel with occasional, limited lenses of silts and clay underlie
the Plymouth watersheds. The lower portion of these stratified materials is
saturated with water fed by direct infiltration of precipitation. Groundwater table
elevations range from sea level to 125 feet above sea level, with the saturated
thickness of the aquifer greater than 160 feet in many areas (Watershed Action
Alliance 2006).

Geomorphic regions or “physiographic provinces” are broad-scale subdivisions
based on terrain texture, rock type, and geologic structure and history.
Massasoit NWR lies in the Sea Island Section of the Atlantic Coastal Plain
delineated by the USGS (2003). The southeastern part of Massachusetts marks
the southern limit of the last glacial maximum (15,000 to 20,000 years ago), where
terminal moraines of clay-rich, poorly sorted glacial materials were deposited.

TNC has divided the continental United States into 63 ecoregions which are
large geographic areas that share similar geologic, topographic, ecological, and
climatic characteristics. These ecoregions are modified from the U.S. Forest
Service (USFS) “Bailey System” (Bailey 1995). TNC has developed Ecoregional
Conservation Plans that identify conservation targets and prioritize conservation
actions for each ecoregion.

Massasoit NWR is in the North Atlantic Coast ecoregion as described by TNC
(map 1-4). This ecoregion extends from Pemaquid Point in Maine south to
Delaware Bay. Flat topography, low elevations (less than 600 feet), scattered
moraines, large rivers draining into estuaries and bays, and a mild, humid
climate characterize this region. Rocky coasts dominate the shore in the north,
grading into salt marsh communities to the south. The once extensive forest
graded from white pine-oak-hemlock forest in the north, to dry oak-heath forests,
to mesic coastal oak forests in the south. Wetlands, beaver meadows, pine barren,
and heathlands were embedded in this forested landscape. Hundreds of years

of land clearing, agriculture, and widespread development have fragmented

the landsecape and eliminated large areas of forest. Smaller ecological systems
remain, including barrier beaches and dunes, salt marshes, and freshwater
wetlands (TNC 2006).

Massasoit NWR is within the Atlantic Flyway (map 1-4).Waterfowl follow
distinct, traditional migration corridors, or flyways, in their annual travels
between breeding and wintering areas. Flyways have been used for many years
in North America as the unit for managing continental waterfowl populations,
because they allow land managers to link efforts to conserve migratory bird
species and their habitats on breeding, migration, and wintering grounds. The
Atlantic Flyway Council is composed of the states of Connecticut, Delaware,
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Map 2-3. Plymouth-Carver Sole Source Aquifer
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Florida, Georgia, Maine, Maryland, Massachusetts, New Hampshire, New
Jersey, New York, North Carolina, Pennsylvania, Rhode Island, South Carolina,
Vermont, Virginia, and West Virginia; the Canadian territory of Nunavut and
provinces of Newfoundland, New Brunswick, Nova Scotia, Ontario, Prince
Edward Island, and Quebec; plus the U.S. territories of Puerto Rico and U.S.
Virgin Islands. The Atlantic Flyway Council contains representatives (usually
administrators) from all the agencies with management responsibility for
migratory bird resources in the Flyway.

The Council determines actions required for sound migratory game bird
management and makes recommendations to the Service. The ACJV (refer to
chapter 1— North American Waterfowl Management Plan and Atlantic Coast
Joint Venture Implementation Plan) area includes the entire U.S. Atlantic
Coast lying completely within the Atlantic Flyway. In this large area, the
ACJV partners work together to assess the status, trends, and needs of bird
populations and their habitats. The partners use this information to help guide
the distribution of resources to the needs and issues of highest priority.

The refuge is located in the North Atlantic LCC which combines BCRs 14
(Northern Atlantic Forest) and 30 (New England/Mid-Atlantic Coast), and
contains 12 out of 13 northeast states as well as the District of Columbia
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Major Historical Influences Shaping Landscape Vegetation

Major Historical
Influences Shaping
Landscape Vegetation

Glaciation

(map 1-4). It includes a diverse array of ecosystems; from high elevation
spruce-fir forests to coastal islands (map 1-4). Many conserved lands exist
in southeastern Massachusetts near Massasoit NWR with which the refuge
can partner. For more information on the North Atlantic LCC, go to:
hitp:/lwww.northatlanticlec.org/ (accessed October 2015).

Describing the historic natural vegetation types, understanding how they were
distributed, and what ecological processes influenced them prior to major,
human-induced disturbance can help us evaluate future management options
and environmental impacts. However, many ecologists caution against selecting
one point in time, and instead recommend evaluating the “historical range of
variation” for each habitat type.

The following, briefly summarizes major historic influences on natural vegetation
patterns variation across the landscape.

Massachusetts, like all of New England, was covered by the Laurentide ice sheet
during the last glacial maximum, approximately 21,000 to 18,000 years before
present (BP). The ice sheet lobes occupied large basins in the bedrock surface.
The glacier reached its southernmost extent at the islands of Nantucket and
Martha’s Vineyard, marked by the deposition of terminal moraines on these
islands (Motzkin and Foster 2002).

During the last glacial maximum, much of what is now the submerged continental
shelf along the Massachusetts coast was exposed, with much of the world’s water
locked up in continental ice sheets. Estimated worldwide sea levels were 279

to 427 feet lower than today (Pielou 1991). By approximately 18,000 BP, the ice
sheet began retreating with a warming climate, and by about 14,000 to 15,000
BP reached what is now the northern border of Massachusetts. As ice sheets
retreated, sea levels gradually rose and the earth’s crust slowly rebounded from
the heavy weight of ice, but not as fast as sea levels were rising. This caused
flooding along the northern New England coast as far south as present-day
Boston (Jorgensen 1971). By about 12,000 BP the coastline between the Bay of
Fundy and Cape Cod was much as it is today (Pielou 1991).

The advance and subsequent retreat of the glacier and changing climate had

a profound impact on the local biota. With the glacial advance, many northern
species were locally displaced and subsisted in southern areas of unaltered
habitat. The period of glacial recession was one of highly fluctuating climatic
factors (temperature, precipitation, humidity, and atmospherie carbon dioxide).
The glacier directly altered the landscape as it retreated by depositing till,
boulders, and creating kettle hole ponds. Kettle hole ponds formed when blocks
of ice breaking off from a receding glacier became imbedded in or covered

by outwash materials (till or sediments deposited from meltwater streams).
Upon the melting of the ice, depressions remained that filled with freshwater
as ground water levels rose. Typically, kettle ponds lack a surface water inlet
or outlet and receive water from precipitation, groundwater from the aquifer
below, or a combination of both. The pond levels generally fluctuate in response
to the seasonal rise and fall of the water table (USGS 2013). Lakes were also
forming as a result of the voluminous meltwater pouring off the retreating
glacial front (Prentice et al. 1991, Jackson et al. 2000, Williams 2002). Combined,
these factors made for ever-changing conditions as plant and wildlife species
recolonized the area.

As the climate warmed and ice retreated northward, continual weathering and
erosion of rock released nutrients and created new soils for plant recolonization.
Tundra-like vegetation dominated the landscape just south of the glacier,

Massasoit National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment


http://www.northatlanticlcc.org

Major Historical Influences Shaping Landscape Vegetation

Late Quaternary Water-
level Variations and
Vegetation History at
Crooked Pond

Fire

Chapter 2. Affected Environment

though there may have been places where the ice abutted spruce forests (Pielou
1991, Jackson et al. 2000). The landscape was dominated by sedges and dwarf
shrubs for several thousand years. As the climate warmed, these plants and
associated animals followed the glacier as it continued to recede (Davis 1983,
Marchand 1987).

Regional temperature and moisture levels primarily determined the variability
in the post-glacial plant biogeography in southern New England. By 14,600 BP
spruce predominated New England landscapes until 11,600 BP when white pine
became dominant during a drier, warmer climatic period. By about 8,200 BP,
hemlock, beech, and birch had replaced white pine, following a concurrent rise

in moisture. Hemlock, a more mesic species, experienced a population crash
around 5,400 BP originally attributed to the first-ever recorded occurrence of

a pathogen. However, more recent evidence indicates that a drier microclimate
may have also been a factor. Deciduous species such as hickory and chestnut were
much slower to reach New England, about 6,000 BP and 3,000 BP respectively,
likely due to regionally cooler temperatures and lower moisture levels than today
(Shuman et al. 2004, Shuman et al. 2005).

The spruce parklands and grassy savanna habitats supported and were
influenced by large mammals, including mastodons that disappeared quickly
as the glacier receded and humans advanced across the region (Pielou 1991,
Askins 2000).

Sediment cores collected along transects in Crooked Pond indicated water
level changes between 15,000 BP and the present. The amount of fine-grained,
detrital, organic accumulation in the basin suggests low water levels between
11,200 and 8,000 years BP and from 5,300 to 3,200 years BP. This history is
consistent with records from the nearby Makepeace Cedar Swamp and other
sites in New England and eastern Canada. The similarities in these records
indicate that: (1) regional conditions were drier than currently when white
pine grew abundantly between 11,200 and 9,500 BP; (2) higher moisture levels
existed between 8,000 BP and 5,500 BP as the ice sheet retreated, and; (3) drier
conditions possibly contributed to the decline of hemlock at 5,300 BP. Although
sensitive to sea level rise, moist climate conditions were the primary reasons
for water level rise during the Holocene Period (Shuman et al. 2001) (map 2-4,
Figure 2-1; both reprinted from Shuman et al. 2001).

In contrast to its relatively minor role in the northern forests of Canada and
northern New England, fire historically played a major role in shaping the
ecosystems of coastal and southern New England, particularly the oak-dominated
forests in the south, and the barrens and coastal marsh habitats. Several natural
historians have concluded that fires set frequently by native peoples, along with
naturally occurring fires, were important ecological factors in New England,
especially in oak forests and pine plains (Bromley 1935, Day 1953, Motzkin et

al. 1996). In reconstructing pre-European North American fire frequencies!,
Frost (1998) estimated that in PIF Region 9 (previously described in chapter 1)
fires occurred approximately every 7 to 12 years in the more fire-prone habitats
of the coastal plain, while on plains with hills or low mountains further inland,
fire-prone areas burned approximately every 13 to 25 years. In pre-colonial

and early colonial periods, the pine barren habitat in Plymouth County was

! Frost (1998) used a synthesis of physiographic factors (land surface form and
topography), fire compartment size, vegetation records, fire-frequency indicator
species, lightning ignition data, composite fire scar chronologies, remnant natural
vegetation communities, and published fire history studies.
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Other Contemporary
Influences on Vegetation
Patterns

frequently burned. At that time the region was a mosaic of pitch pine-scrub

oak barrens with frequent shrubby openings and grasslands. Pitch pine-scrub
oak communities need fire to maintain the community structure and diversity
(DeGraaf et al. 2005). The resinous, waxy cutins in the leaves of many of the
plant species found in this community are highly flammable and ignite easily
during dry periods. Fire-prone areas in New England usually coincide with soils
derived from glacial outwash sands and gravels, with fractured or loose rock, or
with shallow soils over bedrock (DeGraaf et al. 2005). Davis (1996) reports that
fire was the major historic disturbance that shaped the vegetation of coastal
Massachusetts, Connecticut, Rhode Island, and New York.

The region has a history of catastrophic wildfires during the 20th century. A
1937 wildfire in the Pine Hills area trapped and killed two firefighters. Humans
were considered the cause for that fire as well as additional fires on Island Pond
Road and Summer Street in Plymouth. In May of 1957, a wildfire started on

the west side of MSSF at Cranberry Road in Carver and swept across what is
now Massasoit NWR, jumped Route 3 in Plymouth and, driven by high winds,
swept to the coastline at Manomet. This was one of the largest wildfires in the
history of this area and burned 15,000 acres, destroyed 6 cottages and forced 150
residents to evacuate. In 1964, a wildfire that started in MSSF under high winds
and dry conditions burned over 5,500 acres and destroyed 20 cottages in the area
(MADCR 2011). In 1971, a 165-acre fire with 50-foot flames damaged two fire
engines and injured seven firefighters. In 1991, a 1,200-acre fire along Route 3
destroyed two cottages and a trailer. And again in 1995, a 95-acre wildfire forced
local residents to evacuate the Bourne Road area (Crosby 2001, updated 2007).

Recent improved wildfire protection has resulted in a taller and more closed-
canopy pine forest. Pitch pine-serub oak communities carry one of the highest
fuel loads on the North Atlantic Coast (Patterson 1988). Pitch pines have fire
resistant bark and serotinous cones, which release stored seeds when subjected
to the heat of a surface fire. Taller white oaks and white pines are indications
that an area is gradually succeeding towards a closed-canopy forest (NHESP
1990). Natural forest succession proceeded uninterrupted with fire suppression,
and this can decrease species diversity. More frequent fires reduce the duff and
litter layers and create a more open overstory allowing certain shrubs, grasses,
herbs, and forbs with high wildlife value to flourish. Fire suppression can also
negatively impact species abundance.

The Service and partners have recently implemented efforts to reduce hazardous
fuels within the wildland-urban interface, roughly defined as the zone where
natural areas and development meet. The wildland urban interface has gained
increasing importance as more Americans build homes in rural settings adjacent
to public lands. The Service works closely with neighboring communities to
reduce future wildfire risks to homes near national wildlife refuges and other
Service lands. Homeowner responsibility for maintaining property according

to fire safety standards is essential to effectively protecting communities from
catastrophic wildfire (http://www.fws.gov/fire/living with_fire/wildland_urban_
interface.shtml; accessed October 2015). Approximately 50 acres of the refuge
have been treated with prescribed fires to reduce hazardous fuels (20 of those
acres were burned twice since 2007) in the wildland-urban interface (map 2-5).
Hazardous fuels were reduced on an additional 12 acres through mechanical
treatments along the northern boundary of the Crooked Pond parcel shared
with the residential subdivision. Table 2-1 summarizes refuge fuel reduction
treatments applied since 2006.

Natural disturbances vary across New England depending on geographic
location, forest type, and local conditions. In pre-settlement times coastal regions
experienced the highest rates of disturbance because of the prevalence of sandy
pine-oak barren, high densities of human (Native American) inhabitants, higher
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Map 2-}. Present Bathymetry of Crooked Pond with Transect and Core
Sampling Locations

Bathymetry

Conlours in metess

Figure 2-1. Crooked Pond Profile with Core Locations, Sediment
Stratigraphy, and Pollen Stratigraphic Correlations.

B Fine-grained detrital organic
sediment
10 | B Inorganic Gray Clay -
- @ Sand Layer -
1 2 : : : . : s : i 2 i L ; . . t . . . J;
0 50 100 150 . 200
NW Distance (m) . SE

The dashed lines connect the positions of the second peak in spruce pollen
abundance (S2), the peak in heath pollen abundance (HE), the point at
which oak pollen first rises above 30 percent (O), the hemlock decline (HD),
the late-Holocene hemlock rise (HR), and the ragweed rise (RR). The core

stratigraphies are generalized to show three types of sediment: detrital organic
sediments, tnorganic clay, and sands.

Source: reprinted from Shuman et al. 2001
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Map 2-5. Crooked Pond Parcel Fire Breaks and Prescribed Burn Units




Land Use History

frequencies and severity of hurricane and coastal storm impacts, and longer
snow-free periods. These disturbance regimes may have maintained about 1 to
3 percent of the inland northern hardwood forests, more than 10 percent of the
coastal pine-oak barrens, and perhaps 7 percent of spruce swamps and spruce
flats in early successional habitat (Lorimer and White 2003). Native insects and
disease, ice storms, droughts, floods, landslides, and avalanches have caused
minor and major disturbances across New England. Lorimer and White (2003)
depict hurricane frequencies as varying from 85 years in southeastern New
England, to 150 years throughout central Massachusetts and the southeast
corner of New Hampshire, to 380 years or more in northern New England.
Lorimer (1977) estimated catastrophic disturbances from fire and wind-throw at
intervals of 800 and 1,150 years, respectively.

Land Use History

Pre-Contact Period-Early Human occupation of the area around Massasoit NWR began with the arrival of

Native American Influences  Paleo-Indian hunter-gatherers around 11,000 years ago. Several Paleo-Indian
sites are known in the local area, representing the three main periods within the
Paleo-Indian era, although none have been found within the refuge boundaries.
The well-drained sandy soils would have supported a diverse array of plant and
animal food resources typically found along outwash plains and near lakes during
the Pleistocene-Holocene transition.

Paleo-Indian people were settling into a developing environment with oak and
spruce reemerging as dominant tree species. Oaks provided food for deer and
other mast-eating species that could be hunted. During the Early Archaic

(9,000 to 7,000 BP), Paleo-Indian people lived in small, widely distributed bands.
Although no Early Archaic sites have been found on the refuge, the environment
would have been conducive to human settlement during this period. Evidence
indicates native people living near what is now Massasoit NWR constructed
snail-shaped winter houses as shelter from the cold winter winds. Archeological
data indicate that during the summer months, indigenous people exploited
riverine environments to gather fish, deer, cattails, and Jerusalem artichokes.

Fishing implements began appearing during the Middle Archaic period when
people were primarily settled along drainage systems and around lakes. Native
inhabitants made extensive use of newly establishing marshy environments along
lake edges and near the coast. Interior lands were used during the winters while
the coastal areas were inhabited during the summers.

During the Late Archaic Period, which lasted until approximately 3,000 years
ago, fish became very important in Native American diets. People were more
settled, establishing seasonal camps from which gatherers and hunters dispersed
to harvest nearby food resources (Plymouth Archeological Rediscovery Project
(PARP) 2013). Although no recorded Late Archaic sites are located on the
refuge, the area would have been conducive to human settlement during this
period as well.

The Transitional Archaic overlaps with the Early Woodland (3,000 to 1,650

BP) period, and no diagnostic artifacts distinguish these two periods. Clay
pottery began to appear, possibly coinciding with the beginnings of horticulture
(PARP 2013). Population densities were low, and the refuge provided an ideal
environment to support such populations during this time.

During the Middle Woodland Period (1,650 BP to 1,000 BP), populations

increased and became more reliant on agriculture. Plants such as goosefoot,
sunflowers, and squashes were domesticated, ceramic manufacture became more
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Contact Period-European
Influences

widespread, and material cultures emerged which distinguished one group from
another. Political structures became more complex and people began to live in
village-like communities (PARP 2013).

The Late Woodland began 1,000 years ago and ended with the arrival of
Europeans. Maize was introduced from the south. Villages in some areas were
fortified, and people lived in larger groups. Social organization was hierarchical
with populations organized into sachemships or chiefdoms.

Agriculture, logging, fire, wind-throw, exotic pests and diseases, and
development have greatly altered the New England landscape since pre-historic
times. Agriculture has had the greatest effect on New England’s forests, causing
major changes in cover types and soils over a wide area. Although most of the
region’s forests were cut at least once, most logging did not affect succession or
impact soils. However, intense fires fueled by logging slash did have a lasting
impact on forest vegetation patterns (DeGraaf and Yamasaki 2001).

Table 2-1. Prescribed Fire and Fuel Reduction Management on Massasoit NWR since 2006.

Parcel Date Activity Acreage
Mechanical methods to reduce fuels and create buffer adjacent

Crooked Pond to neighborhood. Cleared 100-foot buffer by removing tall white

(north side) Fall 2006 pines and snags, and brush mowed huckleberry understory 12

Crooked Pond

(east burn unit) April 2007 Prescribed burn 20

Crooked Pond

(east and west burn unit) Spring 2011 Prescribed burn 50

Januaryto May | Mechanical methods to reduce fuels through mastication and
Crooked Pond, throughout 2015 fire break creation 4

The Proto-Historic and Contact Periods began in 1500 AD and ended around
1650 AD. During this period diseases introduced by Europeans decimated
native people groups living around Massasoit NWR. During the early contact
period, Native Americans traded with European explorers, trading furs and
tobacco for brass kettles, beads, and other European items that were then
incorporated into their material culture. No estimates are available of the
number of Portuguese, Breton, and Bristol fishermen, Basque whalers, French
fur traders, or English codders who established a presence on the North Atlantic
coast beginning early in thel6th century (Cronon 1983). English traders and
fishermen had daily contact with indigenous people but lived on ships or in
segregated enclaves around salt-dried codfish stations (favored by the English)
built along Massachusetts Bay. In 1620, the Pilgrims migrated to New England
and famously settled in Plymouth Colony nearby what is now the refuge.

The Pilgrims were aware that coastal Tribes had been decimated by disease

just three to four years before their arrival (1616-1619), when many Native
Americans living on the southeastern coast of present-day Massachusetts died
from a mysterious pandemic disease. The Patuxet (Plimouth) Native American
village was severely depopulated. Classic explanations include yellow fever,
smallpox, and plague, and more recently chickenpox, trichinosis, and leptospirosis
complicated by Weil syndrome (Marr and Cathey 2010). In New England, Smith
noted “three plagues in three years successively neere two hundred miles along
the coast” of southern Massachusetts to Cape Cod and inland for 15 miles (Smith
1622). Bennett suggested a 50- to 60-mile interior extension, corresponding with
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the area of corn horticulture (Bennett 1955). Native American influence on the
local landscape subsequently declined following this pandemic, and was replaced
by European influence.

By 1616, several subtribes of the Wampanoag (Pokanoket) Nation were living
between the present-day borders of eastern Rhode Island and southeastern
Maine. The Patuxet village was localized to an area in and around Plymouth
harbor. Salisbury (1982) estimated the size of the Patuxet Tribe before the
epidemic at 2,000. Demographers and historians disagree about the total size
of the Wampanoag Nation, but Salisbury (1982) considers an estimate of 21,000
to 24,000 as reasonable. Gookin (1972) also estimated 3,000 men living in
Massachusetts before the epidemic which when extrapolated for family size is
consistent with Salisbury’s overall estimate.

The Pilgrims chose a settlement location near an abandoned indigenous village
that provided plant and animal foods, and land with drainage patterns suitable
for agriculture. Massasoit NWR is located very close to the Plymouth settlement
area, and it is likely that these early English settlers used and impacted
resources located on the refuge.

As time progressed, Plymouth changed and declined as the political or economic
center of the colony, shifting north to Boston, the new regional center. The region
around the refuge became important as a source of agricultural products for
markets in Boston. The refuge area would have likely also provided valuable
timber for ship building. During the Federal Period (1750 to 1830), maritime
commerce increased, further depleting timber around the refuge. Also, a shift
from an agricultural to an industrially based economy began with improvements
in water power technology and the subsequent development of new mills. Villages
housing millworkers began growing around rural mills, and road networks and
turnpikes emerged linking rural villages to larger markets.

During the Early Industrial Period (1830 to 1870), the introduction of railroads
revolutionized transportation. Agriculture declined as the frontier and settlement
extended westward. The Civil War generated major expansions in textile, metal
working, machinery manufacturing, and shoe and boot industries. Whaling
declined with the advent of petroleum products, and this in turn lowered the
demand for ship timbers.

Plymouth remained the largest agriculture and fishing community throughout
the 19th century. Shipbuilding and shipping developed leading to its principal
industry, rope-making. The Plymouth Cordage Company founded in 1824
produced rope and cords into the 20th century. During the Late Industrial Period
(1870 to 1915), technological advances altered the development of rural areas.
Electricity, gas lighting, and motorized vehicles allowed people to live farther
from cities, and there was also an influx of immigrants.

In 1856, Plymouth County became the central cranberry production area in
Massachusetts as many areas previously mined for bog iron were reused as
cranberry bogs. East Head Pond in the MSSF was dammed in 1868 to provide

a water source for cranberry production, a use still remaining today. By 1890,
extensive wetlands located southwest of the refuge were developed for cranberry
production (MADNR 1971).

Human Influences over the The Modern Period (1915 to present) witnessed the decline of the mill industries

past 100 years during the Great Depression, and agriculture became the most important
economic base around the refuge. In the 1960s, the Plymouth Cordage Company
failed and the factory was converted to retail and commercial use.
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Matt Poole

Cranberries

Current Conditions
Climate

Air Quality

Highway development in

the 1970s led to increased
population growth in
Plymouth as it became

more accessible to Boston.
Plymouth’s population
increased more than

fourfold in the past 50

years. The inexpensive

land costs and a low tax

rate are cited as factors in
this rise in population. The
downtown area and North
Plymouth have become
commercial centers (Town
of Plymouth 2009). In 2007,

a large industrial center

was completed with one

of the largest retail malls
along the South Shore.
Throughout the region, rural
areas continue to be altered
by large-scale residential
developments, most often in the form of large lot single-family homes. Additional
large tracts of rural land, often outside of the established village centers, remain
attractive and are constantly being evaluated for additional development (Town
of Plymouth 2013). The continuing availability of large tracts of developable land,
the region’s rural character, the high quality community services, transportation
improvements, and proximity to Boston will continue to promote a high

growth rate.

Influenced by its proximity to the Atlantic Ocean, the refuge climate is
characterized by warmer temperatures in the winter and cooler temperatures in
the summer compared to more interior locations. The frost-free growing season
for Plymouth ranges from 146 to 174 days (U.S. Climate Data 2011). The average
annual temperature for Plymouth is 51 degrees Fahrenheit (°F). The July
average high temperature is 82°F and the average low temperature is 60.3 °F.
The coldest month is January with an average high temperature of 36.8 °F and an
average low temperature of 16.2 °F.

The refuge, like other coastal areas, is vulnerable to nor’easters as well as to
Atlantic hurricanes and tropical storms. The average annual precipitation is
approximately 49 inches spread evenly throughout the year. Annual snowfall
averages approximately 20 inches. The wettest month is normally January and
the driest months are June, July, and August. Variations in precipitation from
year to year can cause drought or flooding with as much as a 5-foot variation in
water table levels (Epsilon 2000).

Also see the Climate Change discussion later in this chapter.

Under the CAA, the USEPA regulates six criteria pollutants—ozone, carbon
monoxide, nitrogen dioxide, particulate matter, sulfur dioxide, and lead, as well
as hazardous and other toxic air pollutants, including mercury. A maximum
concentration is established for each criteria pollutant, above which adverse
effects on human health may occur. These threshold concentrations are called
National Ambient Air Quality Standards (NAAQS). Areas of the country
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where air pollution levels persistently exceed the NAAQS may be designated
“nonattainment.” When an area does not meet the air quality standard for one

of the criteria pollutants, it may be subject to the formal rule-making process to
designate it as “nonattainment.” The CAA further classifies nonattainment areas
based on the magnitude of an area’s problem. These nonattainment classifications
may be used to specify what air pollution reduction measures an area must adopt,
and when the area must reach attainment 40 CFR 81).

The Massachusetts Department of Environmental Protection (MADEP) monitors
levels of ozone, particle pollution (also known as particulate matter; PMs 5

or PMjg), carbon monoxide (CO), sulfur dioxide (SO2), and nitrogen dioxide
(NOg). These pollutants are measured from several stations in Massachusetts
for attainment or exceedance above the limit of the NAAQS set by the USEPA
to protect public health. These standards are reviewed every 5 years by the
USEPA and may be changed in response to new scientific information. Each
state must ensure that these standards are met and maintained. In the case of
an exceedance of these standards, pollution control strategies are implemented,
and once the standards are attained a plan is developed to maintain compliance
in a way that incorporates future economic and emissions growth. In 2010,
Massachusetts was in attainment of the air quality standards for all pollutants
except ozone. Ozone at ground level is a respiratory irritant that can reduce

the overall function of the lungs, cause asthma attacks, and aggravate chronic
lung diseases. It also inhibits vegetation growth, and is often found in higher
concentrations far downwind from the origin of the precursors that react to form
it (MADEP 2008).

In 1997, USEPA set a new 8-hour ozone standard designed to be more
representative of exposure over time. Massachusetts is designated as
nonattainment of this 8-hour standard. Ozone monitors currently show that the
State is meeting the 1997 0.08 parts per million (ppm) standard (MADEP 2008).
In January 2008, Massachusetts submitted a State Implementation Plan to

the USEPA, describing strategies to attain the 8-hour ozone standard by 2010
(MADEP 2008). However, the 8-hour standard was revised in 2008 to 0.075
ppm. In March 2009, Massachusetts recommended to USEPA that the entire
State be designated as nonattainment for the 2008 standard. In January 2010,
USEPA proposed to further revise the primary 8-hour ozone standard to a
level with a range of 0.06 to 0.07 ppm, but postponed the new ozone standards in
September 2011.

There are a total of 29 air quality monitoring stations across Massachusetts,
and one additional Tribal site on Martha’s Vineyard. Fifteen of these sites are
designated as part of the ozone monitoring network. Exceedances at a station,
averaged over 3 years, can lead to a NAAQS violation. Based on data from these
sites, there were a total of 36 exceedances (above the standard) of NAAQS
Statewide for ozone on 14 days in 2010. One of the closest monitoring stations

to the refuge in Brockton, Massachusetts (MADEP 2012) had no exceedances.
Based on data from 2009 to 2012, the results from the Brockton station, air
quality did not violate the primary 8-hour ozone standard (MADEP 2012).

Water Quality Long-Term Trends and Status of Water Quality for Massasoit NWR
Municipal and private wells tap the groundwater throughout the town of
Plymouth, primarily for residential and irrigation uses. This water is largely
returned to the aquifer through ground discharge to the ground from septic
systems or infiltration of irrigation waters. In areas served by public sewer,
primarily North Plymouth and downtown Plymouth, wastewater is redirected
to a new sewage treatment plant, and treated water is discharged into the Eel
River headwaters. Groundwater recharge is important in Plymouth because
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the numerous kettle ponds and freshwater wetlands depend on groundwater for
their existence. However, intensive development can result in the nitrification of
groundwater, a serious public health concern (Town of Plymouth 2009).

State-reported Impaired Waters

The goals of the State’s water quality assessment program are to determine
whether water quality standards are met and to design and implement a plan to
restore waters with impaired quality.

In 2012, the DEP released the 305(b)/303(d) Integrated List of Waters (MADEP
2012a). It combines both the 305(b) Water Quality Assessment and the 303(d)
Report on Impaired Waters for each river basin. The DEP compiled those
reports and submitted them to the EPA and Congress, satisfying reporting
requirements under section 305(b) of the Clean Water Act.

Water quality standards designate six uses for surface waters:

(1) Aquatic life

(2) Fish consumption

(3) Drinking water

(4) Shell-fishing

(5) Primary and secondary contact recreation
(6) Aesthetics

The standards define the water quality needed to support each of these
designated uses, and if a water body is more contaminated than allowed under
existing water quality standards and so will not support one or more of its
designated uses, it has “impaired” water quality. In most cases, a cleanup
plan [called a “Total Maximum Daily Load” (TMDL)] must be developed and
implemented to restore impaired waters.

Crooked Pond at The report on impaired waters in the State describes segments of streams,
Massasoit National lakes, and estuaries that exhibit violations of water quality standards. It also
Wildlife Refuge
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identifies the pollutant responsible for the violation(s) and the cause and source
of the pollutant, if known. In this report there was no mention of the level of
contamination for the ponds within the refuge boundaries. The Eel River showed
impairment due to nonnative vegetation (MADEP 2012a).

Refuge Natural
Resources

Terrain and Soil Refuge topography is primarily flat glacial till plains and elevated moraines.
Evidence of the Wisconsin glaciation is readily observed in the deposits of
sediments and other materials that shaped the local landscape. The ponds
located on the refuge are kettle ponds created by glaciation. Crooked Pond is a
typical coastal plain pond occupying a depression connected hydrologically to an
underground aquifer; hence, the water level of the pond fluctuates with the water
table. The water level is usually high in winter and spring and generally much
lower by late summer when the shoreline is exposed. Three other ponds, Island,
Gunner’s Exchange, and Hoyt, are within 0.62 miles of Crooked Pond. The
southeastern corner of Gunner’s Exchange Pond and parcels with frontage on
Hoyt Pond and Island Pond are part of the refuge. Surficial geology at Massasoit
NWR is mostly composed of excessively drained soils from the Merrimac,
Plymouth, and Plymouth-Carver series (table 2-2, map 2-6, Natural Resources
Conservation Service (NRCS) Soil Survey Geographic (SSURGO) Database
hitp:/fwebsoilsurvey.nres.usda.gov/app/HomePage.hitm; accessed October 2015).

Refuge Habitats Natural Community Types and Vegetation
In 2010, AECOM® was contracted to conduct vegetation cover type mapping on
the refuge. Infrared aerial imagery was acquired in July and used to classify
vegetation on the entire refuge using a minimum mapping unit of 1 acre. The
vegetation cover types are based upon the National Vegetation Classification
System (NVCS) developed by USGS and NPS. However, because the NVCS
classifications for Massachusetts are incomplete, other sources were also used
to classify habitat types (AECOM 2010; refer to the report for more details).
Nine community types were identified for Massasoit NWR. Table 2-3 below
lists the NVCS Associations as determined by AECOM (2010), the comparable
Massachusetts Community Types identified by AECOM (2010), the description of
those Community Types from Swain and Kearsley (2001) in the Classification of
Natural Communities in Massachusetts, and the acreage for each. Map 2-7 shows
habitat type locations.

In addition to the vegetation cover type mapping effort, a comprehensive survey
of plant species was conducted on the refuge by volunteer botanists in 2012,

and 183 plant species were documented (Zinovjev and Kadis, 2012 unpublished
report). The species list is included in appendix A. Among the species
documented are two Massachusetts State-listed as Special Concern species and
five Watch List species (see table 2-4; Zinovjev and Kadis, 2012 unpublished
report). On adjacent MSSF lands, 15 plant species have been documented (Myles
Standish State Forest 2011) that are listed as Endangered, Threatened, or
Special Concern in Massachusetts (Dow Cullina et al. 2011), including the two
Special Concern species found on the refuge. It is possible that other rare species
found on the State forest also occur on the refuge. The volunteer botanists

also documented 21 nonnative species, 10 of which are classified as invasive in
Massachusetts, or for which invasive status is pending. Two additional non-
native species (spotted knapweed and rabbit-foot clover) were recorded during
vegetation cover type mapping work (AECOM 2010), and all 23 nonnative species
are listed in table 2-5. Additional botanical work will likely result in more species
being added to the refuge species list.
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Map 2-6. Massasoit National Wildlife Refuge - SSURGO Soils

Massasoit National Wildlife Refuge - Comprehensive Conservation Plan

Massasoit National Wildlife Refuge - SSURGO Soils
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Map 2-7. Massasoit National Wildlife Refuge Habitat Types

Massasoit National Wildlife Refuge - Comprehensive Conservation Plan
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Soil Type

Table 2-2. Massasoit NWR Soils.

Percent Slope

Drainage
Class

Parent Material

Coarse loamy
Aeolian deposits

Landform

Somewhat | over sandy and
254C Merrimac excessively | gravelly glaciofluvial | Outwash plains,
sandy loam 8to 15 percent drained deposits terraces, kames
Sandy and gravelly
437B Plymouth supraglacial meltout
loamy coarse till over sandy and
sand Excessively | gravelly glaciofluvial | Outwash plains,
bouldery 3to 8 percent drained deposits moraines
Sandy and gravelly
437C Plymouth supraglacial meltout
loamy coarse till over sandy and
sand Excessively | gravelly glaciofluvial | Outwash plains,
bouldery 8to 15 percent drained deposits moraines
Sandy and gravelly
437E Plymouth supraglacial meltout
loamy coarse till over sandy and
sand Excessively | gravelly glaciofluvial | Outwash plains,
bouldery 15to 35 percent | drained deposits moraines
438B Plymouth Sandy and gravelly
loamy coarse supraglacial meltout
sand till over sandy and
extremely Excessively | gravelly glaciofluvial | Outwash plains,
bouldery 3to 8 percent drained deposits moraines
438E Plymouth Sandy and gravelly
loamy coarse supraglacial meltout
sand till over sandy and
extremely Excessively | gravelly glaciofluvial | Outwash plains,
bouldery 8to 15 percent drained deposits moraines
Sandy and gravelly
supraglacial meltout
till over sandy and
480E Plymouth- Excessively | gravelly glaciofluvial | Outwash plains,
Carver complex | 15to35percent | drained deposits moraines
Sandy and gravelly
supraglacial meltout
431B Plymouth- till over sandy and
Carver complex Excessively | gravelly glaciofluvial | Outwash plains,
bouldery 3to 8 percent drained deposits moraines

Source: USDA-NRCS Soil Survey Online
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Chapter 2. Affected Environment

Table 2-4. State-Listed Species Documented on Massasoit NWR during
Botanical Surveys in 2012.

Species Status in Massachusetts* General Locations**
Crooked Pond; Island Pond; Gunner's
Pink Tickseed Watch List Exchange Pond
Plymouth Gentian Special Concern Island Pond
Sessile Water-horehound | Watch List Island Pond
Pondshore or Terete Crooked Pond; Island Pond;,
Arrowhead Special Concern Gunner’s Exchange Pond; Hoyt Pond
Island Pond, Crooked Pond, Hoyt
Black-fruited Spike-rush | Watch List Pond
Annual Umbrella Sedge Watch List Island Pond
Black Oatgrass Watch List Crooked Pond Parcel

Source: Zinovjev and Kadis, unpublished report
* Dow Cullina et al. 2011.

**Locations were tied to a parcel (Crooked Pond Parcel, Island Pond Parcel,
and Hoyt Pond Parcel). Each of the four ponds was also recognized as a
separate location (Crooked Pond, Island Pond, Hoyt Pond, and Gunner’s
Exchange Pond).

No comprehensive surveys of aquatic plants have been conducted on the refuge,
but Eurasian water-milfoil (also a nonnative invasive species) and arrowhead
have been documented in Crooked Pond (USFWS 1985). Both fanwort and
hydrilla are increasingly detected in Massachusetts coastal plain ponds;

control of these species is very difficult. The control of nuisance aquatic plants,
particularly submerged aquatic vegetation, often requires the use of herbicides at
concentrations that can harm local populations of rare native plants and animals
if present, or labor intensive hand or mechanical removal. An exotic invasive
species that has recently invaded a number of Massachusetts coastal plain ponds
is gray willow.

Coastal Plain Pondshore Community

The kettle ponds on the refuge, having no inlet or outlet, are recharged from
groundwater so water levels within these ponds are influenced by seasonal and
year-to-year groundwater table fluctuations in the. The ease with which water
moves through the sandy glacial till substrates causes the water levels of the
ponds to fluctuate directly with the water table, partially or completely exposing
the pond shorelines during late summer and early fall. Fluctuating pond water
levels are key to a globally rare plant and animal community known as the
Coastal Plain Pondshore (Swain and Kearsely, 2001). Plants and animals of this
community type are adapted to the nutrient-poor, changing pond water levels,
and many occur almost exclusively on coastal plain ponds. The Massachusetts
SWAP (MassWildlife 2015) identifies buffer areas around aquatic (including
coastal pond) Core Habitats as Critical Natural Landscapes to help ensure their
long-term (biological) integrity. The periodic inundations of the shore help deter
shrubs and upland plants, and the periodic drying deters the obligate aquatic
plants. Dominant plants on the exposed shore as the water levels drop are
herbaceous and graminoid species. During leaf-out in the spring, trees increase
transpiration, evaporation increases from leaves and pond surfaces, and pond
water levels fall. McHorney and Neill (2007) demonstrated a distinet connection
between some coastal plain ponds and groundwater. Groundwater connections
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Slender arrowhead
(Sagittaria teres)

provide cool, normally low-nutrient water to coastal ponds. In areas with polluted
groundwater however, ponds can acquire the pollutants. In the winter, when
there is little evaporation and much precipitation, the groundwater and pond
levels rise, and are recharged.

Sudden alterations to natural hydrologic regimes pose the greatest threats to
these systems. Many coastal plain ponds are in a fragile balance. ORV use on and
around pond shorelines destroys herbaceous vegetation, dragonfly and damselfly
habitat, and turtle nesting habitat (NHESP 2007). Nutrient input into naturally
low-nutrient Coastal Plain Ponds allows more weedy plant species to grow,
changing the habitat for plants and animals alike. Increased nutrient input can
come from improperly maintained septic systems, large numbers of swimmers,
over-wintering populations of Canada geese, fertilizer use in the watershed, and
soil erosion. Heavy recreational use of pond shorelines removes plants and deters
animals from using the habitat. Concentrating recreation at particular ponds
effectively protects the other ponds (NHESP 2007). Although Island, Gunner’s
Exchange, and Hoyt Pond have shoreline residential development which affect
the habitat through septic use and recreational activities, these threats do not
occur at Crooked Pond where the Service owns and controls access to the entire pond
and shoreline.

Several Massachusetts plant species occur only in coastal
plain ponds, including the globally rare species Plymouth
gentian, rose coreopsis, terete arrowhead, and creeping

St. John’s wort (MassWildlife 2015). Many of the rare plant
species associated with coastal plain ponds are regionally
rare species as well, as indicated by Brumback and Gerke
(20183). The plants of the community appear to form zones
dependent on the magnitude, duration, frequency, and timing
of flooding and exposure events between the water and

the shrubs around the pond. Of the Massachusetts SGCN
plants, New England boneset, Maryland meadow-beauty, and
pondshore and swamp smartweeds occur in the driest zone,
inundated only during high-water periods. An intermediate
area of beach provides habitat for most of the species of the
coastal plain pondshore community; the globally restricted
but locally abundant Plymouth gentian and rose coreopsis
grow in this zone. In the submerged or water-saturated
areas, terete arrowhead, subulate bladderwort, and the
horned- and bald-sedges may occur.

Coastal plain pond shorelines are important habitat for
dragonflies and damselflies (over 45 odonate species are
known to occur on coastal plain ponds and several of those
species are rare). Further, coastal plain ponds have been
listed by others as the most vulnerable odonate habitats in
the northeastern United States (White et al. 2014). Near-
shore emergent plants are important sites for dragonflies and
damselflies. Many live amongst the submerged vegetation as larvae and climb
onto the emergent vegetation to undergo metamorphosis to adults. Eggs and
larvae may survive for a time either in the stalks of vegetation (wWhere many species
lay their eggs) or in the mud of drying ponds.

Larger ponds are used by migrating and wintering waterfowl. Some of these
ponds support warm-water fish and freshwater mussels, and others can function
as vernal pools when fish populations are absent. Freshwater mussel species
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likely to occur include the MESA-listed eastern pondmussel and tidewater
mucket, and the unlisted eastern lampmussel and triangle floater.

An exotic invasive species that has recently invaded a number of Massachusetts
coastal plain ponds is gray willow, actually a species complex that includes Salix
cinerea, S. atrocinerea, and probable hybrids (MassWildlife 2015). This species
complex is not as averse to seasonally high water as native shrubs are, and
seems to thrive along these pond shores, particularly where soil disturbance has
occurred. Both fanwort and hydrilla are increasingly detected in Massachusetts
coastal plain ponds and control of these species is very difficult.

Recent research indicates that the last two decades have been the wettest years
in the Northeast in 500 years (Pederson et al. 2013, Newby et al. 2014, Weider
and Boutt 2010). Pond shorelines not under the influence of water withdrawals
did not experience pondshore exposure for 10 years, which has led to the

loss of several native plant populations from several ponds. The Sustainable
Water Management Initiative, administered by the MADEP, with input from
multiple state agencies, is supporting research by the USGS into the degree of
hydrological alterations imposed by water supply withdrawals and climate change
(MassWildlife 2015).

The coastal plain pondshore community consists largely of plant species adapted
to the special shoreline environment, able to thrive in the nutrient-poor, acidic
conditions and out-compete more common plant species. Some species’ seeds
germinate early in the growing season when the shore is still covered with water,
and other seeds germinate as water levels drop and the shores dry.

Table 2-5. Nonnative species documented on Massasoit NWR during vegetation cover type mapping and
during 2012 botanical surveys.

Species Status in Massachusetts* General Locations**
Bull Thistle Nonnative Crooked Pond Parcel
Smooth Hawkweed Nonnative Crooked Pond Parcel; Crooked Pond

King Devil Nonnative, Invasive Status Outside MA | Gunner’s Exchange Pond
Spotted Cat's Ear Nonnative, Invasive Status Outside MA | Island Pond Parcel; Gunner’s Exchange Pond
Spotted Knapweed Nonnative, Likely Invasive Right of Way

Butterfly-bush

Nonnative, Invasive Status Outside MA

Crooked Pond Parcel

Morrow Honeysuckle

Nonnative, Invasive

Crooked Pond Parcel

Mouse-ear Chickweed

Nonnative

Crooked Pond Parcel

Oriental Bittersweet

Nonnative, Invasive

Island Pond

Black Locust

Nonnative, Invasive

Island Pond Parcel

Rabbit-foot Clover Nonnative Right of Way

Palmate Hop-clover Nonnative Crooked Pond Parcel

Carpetweed Nonnative Crooked Pond; Island Pond

White Mulberry Nonnative Island Pond

Lady’s Thumb Nonnative Crooked Pond; Island Pond

Bitter Dock Nonnative Island Pond

Glossy Alder-buckthorn Nonnative, Invasive Crooked Pond Parcel; Crooked Pond; Island Pond Parcel

Chapter 2. Affected Environment
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Species Status in Massachusetts* General Locations**
Crooked Pond Parcel; Island Pond Parcel; Island Pond,;
Gray Willow Nonnative, Invasive Gunner’s Exchange Pond; Hoyt Pond
Common Mullein Nonnative, Invasive Status Outside MA | Crooked Pond Parcel
Barnyard-grass Nonnative Island Pond
Sheep Fescue Nonnative Crooked Pond Parcel; Crooked Pond; Island Pond Parcel
Common Reed Nonnative, Invasive Island Pond
Norway Spruce Nonnative, Invasive Status Outside MA | Crooked Pond Parcel

Sources: AECOM 2010; Zinovjev and Kadis, unpublished report

* Dow Cullina et al. 2011.

**Locations were tied to a parcel (Crooked Pond Parcel, Island Pond Parcel, and Hoyt Pond Parcel). Each
of the four ponds were also recognized as separate locations (Crooked Pond, Island Pond, Hoyt Pond, and

Gunner’s Exchange Pond).

Plant Pests and Insects

Federally Listed Northern
Red-bellied Cooter

Plymouth County has seen a greatly increased number of winter moth adults, a
member of the Geometridae family, that typically emerge around Thanksgiving
and continue throughout December. The following spring, the caterpillars
emerge in large numbers, defoliating maples, oaks, and other deciduous trees
(https:/lag.umass.edu/fact-sheets/winter-moth-overview accessed March 2016).
Initially introduced in Nova Scotia from Europe in the 1950s, this species
became a problem causing tree foliage damage. Deciduous plants on the refuge
susceptible to winter moth damage include oaks, blueberries, and maples. In
Plymouth County, oaks primarily are showing signs of decline after consecutive
years of winter moth defoliation.

Oaks in Plymouth County have also been impacted by outbreaks of gypsy moths.
Leaf defoliation from gypsy moths frequently occurs in forests with greater than
50 percent oak presence (Schweitzer 2004). Pitch pine and scrub oak are more
resistant and are at a lower risk level to defoliation than other trees, whereas
white pine is defoliated much more often than other pines (U.S. Forest Service
2007). In June 1981, heavy defoliation occurred in oak and mixed oak forests from
southern Maine to coastal Connecticut. Defoliation maps published by the Forest
Service show no major defoliation in the Plymouth area in recent years.

There is limited information about specific pest outbreaks in or near the refuge.
Neighboring MSSF has had several pest outbreaks in past years including the
outbreak of the pine looper that killed many pitch pines in the 1970s and 1980s.
The black turpentine beetle has also impacted trees there. Outbreaks of gypsy
moths have defoliated scrub oaks in past summers, but have since recovered
(MADCR 2011).

Ecology and Rangewide Status

The northern red-bellied cooter is a large, freshwater basking turtle with a
carapace (shell) length of 10 to 12 inches when mature. They subsist primarily
on submergent vegetation, and require good water quality and suitable basking,
nesting, and overwintering sites free from disturbance. Northern red-bellied
cooters spend most of their lives in freshwater coastal ponds in Plymouth and
Carver counties, coming on land to bask and breed in sandy soils. Typically,
they reach sexual maturity at 14 to 15 years of age. In 1979, the total number
of breeding-age individuals was estimated to be approximately 300, and on
April 2, 1980, the species was listed as federally endangered and 3,269 acres
were designated as critical habitat (map 2-8; USFWS 1994). Massasoit NWR was
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established for the protection of northern red-bellied cooters and lies entirely
within the critical habitat designation.

In 1981 the first recovery plan was written for the northern red-bellied cooter
(USFWS 1981), and in 1994 the recovery plan was updated (USFWS 1994). At
that time, this population was considered a subspecies (P. r. bangsii) of the more
broadly distributed red-bellied cooter; however, taxonomic revision removed the
subspecific status. The Service has determined that the population qualifies as
a distinct population segment, and formally revised the listing. The northern
red-bellied cooter is found only in southeastern Massachusetts, disjunct from
the remainder of the species distribution, with the next closest population being
located in New Jersey. Northern red-bellied cooters in Massachusetts were
known from just 12 ponds in Plymouth County, with an estimated population

of approximately 200 individuals when first listed. The 1994 Recovery Plan
states that downlisting to “Threatened” status will be considered when the
populations collectively include 600 breeding-age northern red-bellied cooters,
among at least 15 self-sustaining populations. In addition, the species will be
considered for delisting when the populations collectively include at least 1,000
breeding-age individuals among 20 self-sustaining populations, along with certain
requirements for habitat protection and increased life history information to
protect and manage the species and its habitat (USFWS 2007).

Many factors have contributed to the current
endangered status. The northern red-bellied
cooter’s small population size and restricted
range are foremost among factors limiting
its long-term viability. As a small, isolated
population, the northern red-bellied cooter
may be subject to inbreeding and genetic
drift, which can reduce genetic variability
and potentially decrease survivorship.
Limiting factors include: adverse
modification of water quality due to siltation
from land clearing adjacent to ponds;
pollution and excess nutrients in ponds; and
pollution of groundwater or reduction in
the water levels of ponds from groundwater
A young northern red- withdrawals (pumping). These disturbances
bellied cooter can adversely affect aquatic invertebrates and vegetation which provide food and
shelter. Other factors include draining or filling of wetlands adjacent to occupied
ponds and shoreline modifications such as filling, dredging for beaches, dikes,
real estate development, or similar activities. The northern red-bellied cooter has
also been subject to environmental pressures in more recent times. The Plymouth
County area, particularly along pond shores, has undergone rapid residential
and commercial development. Long-term changes to land use practices (such
as those associated with development and recreation) may cause loss of needed
undisturbed nesting and basking sites. Closure of the forest canopy also plays
an important role in diminishing habitat suitability. In pre-colonial and early
colonial periods, the pine barren habitat was burned often. Today, the area has
been largely protected from fire, and most remaining undeveloped areas are
closed-canopy pine forest. The closed-canopy forest surrounds most ponds; hence,
suitable nesting habitat that receives adequate solar heating (sunlight) for nest
incubation is scarce (USFWS 1994).
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Habitat alteration as a result of agricultural development and practices may
affect the status of the northern red-bellied cooter population. It is unknown to
what extent northern red-bellied cooters have been affected by the growth of
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the cranberry industry in the region. Cranberry bog acreage increased greatly
during the last century, and the industry owns and manages more than 14,000
acres in Massachusetts (Cranberry Growers Association 2014). The immediate
and long-term effects of chemicals used by cranberry growers have not been
studied. While the bogs themselves are a monoculture of eranberry plants, and
considered low value northern red-bellied cooter habitat, many of the reservoirs
and upland watershed areas managed by the industry provide high quality
habitat. Some of these areas have become increasingly important to the species
conservation as surrounding habitat is lost to residential development or becomes
over-shaded through forest suceession. Due to the changing markets and
socioeconomic pressures, the potential decrease in acreage owned and managed
by these growers could pose new threats of development and disturbance to
northern red-bellied cooters.

Limiting factors for hatchling and juvenile northern red-bellied cooters include
predation, low nesting success, and high juvenile mortality. Less than one percent
of newly hatched turtles survive their first winter (USFWS 2007), although
protecting nests and releasing head-started turtles may be effective short-

term measures to improve first winter survival rates. Available data indicate
that non-headstart hatchlings released directly into ponds may experience
nearly 100 percent mortality. Predation by bullfrogs, herons, and snapping
turtles is suspected but poorly documented. Predation of unprotected nests by
raccoons and striped skunks, whose populations tend to increase with residential
development and habitat fragmentation, has been documented to be relatively
high (Graham Annual reports 1984-1999, USFWS 1994). The widespread
introduction and translocation of several predatory sport fish including
smallmouth bass, largemouth bass, chain pickerel, brown bullhead, and white
perch, may also play a key role in the low hatchling turtles survivorship, although
no studies have been undertaken to address this possibility (USFWS 1985,
USFWS 2007).

To increase survival and recruitment by reducing predation rates, in 1985
MassWildlife, in partnership with the Service, began a headstart program

that continues today. Headstarting involves raising northern red-bellied cooter
hatchlings in captivity for nine months (through their first fall and winter) and
then releasing them back to the wild in the following spring/summer. Since

1985, over 3,500 wild-born individuals have been headstarted and released at

28 sites, including two large river systems and 13 new ponds. This is the longest
and most intensive freshwater turtle headstart program in existence. Anecdotal
observations and some preliminary field work suggest that the headstart
program has provided an important contribution to species recovery, but the
population increase and landscape occupancy remains uncertain. It is estimated
that the population increased from 400 to 600 breeding-age individuals, in more
than 20 ponds (USFWS 2007).This breeding-age population estimate is likely
conservative because it is based on a demographic model that incorporates known
survival rates of headstarted individuals, but not reproduction by the headstarted
or wild cooters (both of which are now documented). Additionally, very little field
work has been conducted to validate other model assumptions (i.e., no increased
annual survival with age, most likely an untrue assumption), or determine the
current distribution of northern red-bellied cooters across the landscape.

From the late 1960s through 2001, researchers working with the Service and
MassWildlife studied northern red-bellied cooters throughout their range. Some
of this work occured at the refuge (USFWS unpublished reports). Research
focused primarily on determining the species biology and identifying factors
adversely affecting population size, and secondarily assessing taxonomic status.
Data for determining age- and sex-distribution, population size, and growth

and survival rates were collected at several ponds. However, information needs
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Northern Red-bellied
Cooters at Crooked Pond

Migratory Birds

Mammals

remain (Haskel 1993). Although focused, on-the-ground research ceased in the
early 2000’s, Massachusetts Division of Fisheries and Wildlife has continued
monitoring at priority nesting sites. In 2013, the Division re-initiated field
research, focusing on refining methods for (1) capture and processing of adult
and juvenile cooters, (2) documentation of nesting, and (3) visual surveys. This
preliminary field work also provided evidence of the improved population status
of this species. Through this effort over 100 adult and subadult individuals
(released as headstarts from 1987 to 2006) were captured and implanted

with passive integrated transponder tags at two primary study sites where
northern red-bellied cooter populations were established through the release of
individually marked, headstarted turtles in the late 1980’s and early 1990’s. Over
40 nesting attempts by adult headstarts and evidence of juvenile recruitment
were documented (MassWildlife unpublished data).

Headstarted northern red-bellied cooters (81 total) were released annually into
Crooked Pond from 1985 to 1991 (USFWS 1994), and mark-recapture surveys
were conducted. Population size of these head-started turtles is estimated at 40,
and annual survival rates are high, averaging over 85 percent (Haskell 1993).
Surveys conducted from 1985 to 2001 show the Crooked Pond northern red-
bellied cooter population was almost entirely headstarted individuals, with a
disproportionate sex ratio favoring males. Limited movement, primarily of male
cooters, was documented (T. Graham, personal communication, undated).

Refuge staff conducted habitat management work on the Crooked Pond shore
to improve and create additional cooter nesting habitat since 2001. Management
actions include girdling trees to decrease canopy cover and increase sunlight,
rototilling and loosening of soil, and thinning low shrubby vegetation.
Management was conducted at three sites: (1) on the western peninsula; (2) on
the southwestern cove, and; (3) on the eastern peninsula. Monitoring of nesting
habitat has been inconsistent in some years because of the travel distance to the
refuge from our Sudbury headquarters, and varying levels of funding and staff.
Beginning in 2013, refuge staff used trail cameras to monitor nesting areas

at Crooked Pond and monitoring efforts have been thorough and consistent.
Management actions and known nesting activity are summarized below in

table 2-6.

Breeding landbird surveys were conducted on the refuge twice each year from
2001 through 2010. Over 60 species were detected during the surveys, and

2,401 individual birds were recorded. The most commonly recorded species

was ovenbird (16 percent of all landbirds recorded), followed by eastern towhee

(9 percent of all landbirds recorded). The 9 most commonly recorded species
comprised more than 60 percent of all landbirds recorded (See table 2-7). These
species also tended to be widespread and were generally detected at all (or most)
of the 11 survey points during the 10 years of surveys. For a complete list of birds
documented during breeding bird surveys, and recorded opportunistically on the
refuge, see appendix A. Breeding landbird surveys were recently re-initiated, but
data have not been yet analyzed.

Few mammal surveys have been conducted on the refuge. Acoustic monitoring
was conducted in 2012 at the Crooked Pond parcel to determine presence of bat
species, and in 2013 the survey effort was expanded to include the Island Pond
parcel. Preliminary analysis of 2012 acoustic survey data indicates the presence
of big brown, Eastern red, silver-haired, tri-colored, and Eastern small footed
bats, but data verification from 2012, as well as preliminary analysis and data
verification from 2014, are still ongoing. No bats calls were recorded in 2013
(USFWS unpublished data).

Massasoit National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment
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Reptiles and Amphibians
(other than Northern Red-
bellied Cooters)

Fish

Invertebrates, Including
Pollinators

Chapter 2. Affected Environment

Limited live trapping was also done at the refuge in January 2012 to survey for
New England cottontail, but the only mammal caught was a fisher. Mammals
observed opportunistically on the refuge include red squirrel, white-tailed deer,
raccoon, striped skunk, red fox, grey fox, and coyote (USFWS unpublished data).

It is uncertain as to whether white-tailed deer on the refuge are overabundant
due to the large scale at which regional deer population studies are conducted.
A study of deer survivorship in the MSSF indicated the deer density was 15

to 20 deer per square mile (Epsilon 2001 as referenced in MADCR 2011). This
suggests deer abundance in the vicinity of the refuge is currently well above
the MassWildlife 2014 “target” of 6 to 8 deer per square mile average density
for Wildlife Management Zone 11(MassWildlife 2015; ittp:/www.mass.gov/eea/
agencies/dfg/dfw/publications/masswildlife-annual-reports.html; accessed
November 2015).

Appendix A lists mammal species present on the refuge.

Standardized anuran surveys were conducted on the Crooked Pond parcel of the
refuge in 2001 and 2002 and several species of frogs and toads were recorded:
bullfrog, green frog, northern spring peeper, American toad, and gray treefrog
(USFWS unpublished data). Several other reptile and amphibian species have
been recorded by Service staff and volunteers while conducting other work
including Fowler’s toad, northern leopard frog, wood frog, red-spotted newt,
red-backed salamander, milk snake, eastern ribbon snake, and eastern hognose
snake. Turtles recorded by staff while conducting cooter surveys included musk
(stinkpot) turtle, snapping turtle, and painted turtle (USFWS unpublished data).
Appendix A lists reptile and amphibian species present on the refuge.

One amphibian and two reptiles identified as SGCN in the Massachusetts SWAP
(MassWildlife 2015) inhabit lake and pond environments. Northern leopard frog
can be found in damp, heavily vegetated areas of lake margins or swampy areas,
as well as adjacent terrestrial habitats, which provide foraging, refuge, and
breeding habitats.

No formal fish surveys have been conducted by the Service on refuge property;
however, largemouth and smallmouth bass, chain pickerel, yellow perch, white
perch, black crappie,
and pumpkinseed have
all been documented in
Crooked Pond (Graham
Annual Reports, 1987-
2000). Additionally,
redbreast sunfish are
frequently seen in
Crooked Pond (USFWS
unpublished data).
Appendix A lists fish
species present on

the refuge.

Brian Bastarache

X fey
No formal surveys of ' R o 4 N T
invertebrates have been Redbreast sunfish and their nests in Crooked Pond
conducted on the refuge,  at Massasoit National Wildlife Refuge
but several species have
been documented by Service staff and volunteers while conducting other work.
Those species are listed in appendix A.
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Coastal plain ponds and pine barren supports several rare invertebrates,
including moths and other native pollinators. Rare species have been documented
on neighboring MSSF (2011) and are listed in appendix A.

Seven dragonfly and damselfly species (odonates) identified in the 2015
Massachusetts SWAP are also found within and around lake and pond
environments. Further, coastal plain ponds have been listed by others as the
most vulnerable odonate habitats in the northeastern U.S. (White et al. 2014).
Odonates display three distinct life stages: aquatic egg and larval stages, and

an adult flying stage. Near-shore emergent plants are important dragonfly and
damselfly sites. Many larval odonates live amongst the submerged vegetation
and climb onto the emergent vegetation to undergo metamorphosis to adults
within littoral lake habitats. Upon emergence, dragonfly and damselfly adults
move briefly to upland habitats to feed and mature before returning to vegetated
lake and pond margins to mate. Eggs and larvae may survive short-duration
water level drawdowns for a time either in the stalks of vegetation or in the mud
of drying ponds. The scarlet bluet, attenuated bluet, and Pine Barrens bluet are
known from only a limited number of locations primarily in coastal plain ponds of

southeastern Massachusetts and the Cape.

The water-willow stem borer, a Noctuid moth, another Massachusetts SGNC
(MassWildlife 2015), inhabits shallow portions of coastal plain ponds, swamps,
and abandoned cranberry bogs. Larvae of this moth species bore into and feed
internally upon water-willow, requiring management and conservation strategies
are undertaken on a broader, landscape, ecosystem-based scale.

Table 2-6. Summary of Management Activities for the Northern Red-bellied Cooter at Crooked Pond.

Year  Summary of Habitat Management Northern red-bellied cooter Nesting Activity
2001 | e Cleared vegetation from eastern peninsula in March and * None.
April.
2002 | Cleared vegetation and loosened soil in western cove. * None.
¢ Cleared vegetation from eastern peninsula in March.
2003 | * None. * None found by staff, but volunteer found one nest on
eastern peninsula that was depredated by a canid.
2004 | * Rototilled soil and removed vegetation in western cove. * None found in 2004, however, evidence of nesting in
* Removed trees, raked vegetation, and rototilled soil on 2004 was confirmed when one nest was discovered on
western peninsula. May 17, 2005, during habitat work on eastern peninsula.
o Turned soil manuallv and removed shrubs on eastern Volunteer found four eggshells and one shell with a
urn ! ually v u cooter still inside.
peninsula in June.
2005 | ® Turned soil manually on eastern peninsula. * None.
* Rototilled soil on western cove and western peninsula.
* Removed high bush blueberry along edges and around 15
trees on western peninsula in May.
2006 | ® Removed old cabin on western peninsula in spring and filled | ® None.
foundation with sand in fall.
2007 | e Cutvegetation and girdled trees on western peninsula in  Two nests (around 14 eggs each) successfully hatched
March and April. from western peninsula near old cabin site. Evidence
* Rototilled soil on western peninsula and western cove in of nest hatches were found on October 4 and had likely
May. hatched within a week prior.
2008 | e Rototilled soil on western peninsula and western cove; * None.
trimmed vegetation on western peninsula edges in May.
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Year  Summary of Habitat Management Northern red-bellied cooter Nesting Activity
2009 |  Rototilled soil on western peninsula and western cove. * One nest (at least 10 eggs) was found on July 6 in
Trimmed vegetation on western peninsula edges and in western cove and protected with a predator exclosure.

some swaths to pond edge in May.

2010 | e Rototilled soil and removed vegetation on western peninsula | ® None.
and western cove in May.

2011 | @ None. * None.

2012 |  None. * No nests found, but three females trapped in Crooked
Pond are known to have nested (caught while gravid,
and again post-laying) and likely nested on the Crooked
Pond shoreline.

2013 | None. ¢ One nest (10 eggs) was found and protected with a
predator exclosure.

* Ten hatchlings collected from 1 nest.

2014 | » Removed shrubs and small trees crowding the nesting areas | ® Five nests were found; 3 were predated and 2 were

with power and hand tools. protected with a predator exclosure (11 eggs and 14
* Turned over soil and removed small grasses with rakes and eggs).
hoes. ® Twenty-four hatchlings total collected from 2 nests.
2015 | * None. ® Eight nests were found; 7 were predated and 1 protected

with a predator exclosure. (15 eggs).
¢ Thirteen hatchlings total collected from one nest.

Table 2-7. Bird Species Detected at Most Survey Points during 10 Years of Breeding Surveys.

Total Individuals Percentage of Total Percentage of Points
Species Recorded Recorded Detected
Ovenbird 384 16 100
Eastern Towhee 201 9 91
Baltimore Oriole 163 7 100
Pine Warbler 140 6 100
Hermit Thrush 126 5 100
Tufted Titmouse 123 5 100
Black-capped Chickadee 109 5 100
Eastern Wood-Pewee 100 4 100
Scarlet Tanager 92 4 91
Climate Change Climate warming is unequivocal, as evidenced by observations of increased

global average air and ocean temperatures, widespread melting of snow and

ice, and rising global average sea level. In its 2007 assessment report on climate
change, the International Panel on Climate Change (IPCC) stated that it had
“very high confidence that the global average net effect of human activities since
1750 has been one of warming” (IPCC 2007). The U.S. Climate Change Science
Program (CCSP) published findings in agreement with the IPCC report, stating
that “studies to detect climate change and attribute its causes using patterns of
observed temperature change in space and time show clear evidence of human
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Climate Change as it
Relates to Massachusetts

influences on the climate system (due to changes in greenhouse gases, aerosols,
and stratospheric ozone)” (CCSP 2008).

Climate change is a serious concern to the Service and our conservation
community partners. Scientists are predicting dramatic changes in temperature,
precipitation, soil moisture, sea level, and frequency and magnitude of storm-
surge flooding and coastal erosion—all of which could adversely affect the
function of ecological systems and modify vegetation and wildlife distributions
(CCSP 2008). Species’ ranges are expected to continue shifting northward or to
higher elevations as temperatures rise; however, responses will likely be species-
specific and vary according to local changes in precipitation and temperature.
Under rapidly changing conditions, migration not evolution, would determine
which species are able to survive (Inkley et al. 2013, NABCI 2010, IPCC 2007).
Species that cannot migrate or otherwise disperse at a sufficient rate to keep
pace with shifting climate zones, such as many plants and a variety of less motile
wildlife, will suffer the most. For example, plants, mussels, and amphibians are
more vulnerable to shifts in temperature that may affect their ability to survive,
grow, and reproduce. Climate change impacts in coastal regions also include a
higher frequency of intense hurricanes and storms, more severe impacts of lesser
intensity storms (including nor’easters), warming ocean waters, and rising sea
levels (Frumhoff et al. 2007).

Predictions

Massachusetts’ climate is already changing and will continue to do so over the
course of this century. Ambient temperature has increased by approximately

1.8 °F since 1970, and sea surface temperature has increased, on average, by

2.3 °F between 1970 and 2002. These warming trends have been associated

with other observed changes, including a rise in sea level of 0.72 feet between
1921 and 2006, more frequent days with temperatures above 90 °F, reduced
snowpack, and earlier snow melt and spring peak flows (Frumhoff et al. 2006,
2007; Hayhoe et al. 2006). By the end of the century, under the IPCC high
emissions scenario, Massachusetts is predicted to experience a 5 to 10 °F average
ambient temperature increase, with several more days of extreme heat during
the summer months. The annual number of days with temperatures greater
than 90 °F is predicted to increase from 5 to 20 days currently to 30 to 60

days annually. At the same time, the number of days with temperatures above
100 °F is expected to rise from 2 days currently to as many as 28 days annually
(Frumbhoff et al. 2006, 2007). Sea surface temperatures are also predicted to
increase by 8 °F (Dutil and Brander 2003, Frumhoff et al. 2007, Nixon et al.
2004), while winter precipitation—mostly as rain—is expected to increase by 12
to 30 percent. The number of snow events is predicted to decrease from five each
month to one to three each month (Hayhoe et al. 2006).

Ecological changes in response to climatic change have been observed in the
northeastern United States as plants leaf out and bloom earlier (Wolfe et al.
2005), amphibian breeding seasons start earlier (Gibbs and Breisch 2001), and
Atlantic salmon spring migrations begin sooner (Juanes et al. 2004). In addition
to these direct impacts, species and ecosystems face a broad range of indirect
climate-related threats. For example, rising temperatures cause decoupling of
bird migration and food source timing and provide a competitive advantage to
nonnative insects and plants.

It is also important to recognize that the observed ecological changes in North
America and elsewhere have occurred under a relatively modest average
global temperature increase of only 1.3 °F; the additional increase of 5 to 10 °F
predicted for the Northeast is likely to have considerably greater impacts on
ecosystems.

Massasoit National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment
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Coastal Plain Ponds (Kettle ponds)

Changes in climate and local weather patterns will likely affect aquatic systems
by exacerbating or accelerating habitat degradation due to other identified
threats (MassWildlife 2015). Warmer temperatures will warm coastal plain
pond waters faster. Additionally, increases in severe rain and snowfall events
will increase runoff of pollutants from agricultural and urban areas into
waterbodies that combined with increased surface water temperatures will allow
longer growing seasons for nuisance aquatic plants and harmful algal blooms
(MassWildlife 2015). Increases in rain will also increase atmospheric deposition
of pollutants, including nitrogen deposition. Extended periods of drought could
result in lowered water levels and the loss of littoral habitat.

Recent research indicates that the last two decades have been the wettest years
in the Northeast in 500 years (Pederson et al. 2013, Newby et al. 2014, Weider
and Boutt 2010). The Sustainable Water Management Initiative, administered by
the MADEP, with input from multiple state agencies, is supporting research by
the USGS into the degree of hydrological alterations imposed by water supply
withdrawals and climate change (MassWildlife 2015).

Upland Forests

Upland forests provide important
functions including support for a
variety of habitats and wide-ranging
biological diversity, purification of air
and water, moderation of subsurface
and overland water flow, and the
sequestration of carbon in both the
above-ground vegetation and in the
organic components of forest soils.

In addition, forests provide scenic,
recreational, and tourism benefits and
a rural quality of life desired by many
citizens.

Upland forests provide important
filters along wetlands, rivers, and
streams and stabilize soils and
sediments in high-gradient streams,

2 thus minimizing erosion. They also

E help to moderate temperature by

e shading small streams. They provide
Forest habitat on important habitat for wildlife species
Massasoit National that occupy vernal pools and offer both direct or indirect habitat benefits to
Wildlife Refuge forest-dependent wildlife species. In conjunction with other stressors, climate

change will alter forest structure and function and change species composition
and the ability of forests to provide wildlife habitat. Climate change could

also reduce the ability of forests to provide ecological services such as air

and water cleansing (Executive Office of Energy and Environmental Affairs
(EOEEA) 2011).

Under the most commonly aceepted climate change scenarios, Massachusetts
could experience a greater intensity and frequency of forest-disturbing
weather events, including ice storms, localized or regional wind events such

as microbursts or hurricanes, and more frequent and longer droughts and
associated wildfire. Any of these conditions or events has the potential to kill
or alter the vigor of native trees, thereby opening the forest to new species.
The same climate change phenomena that affect trees could also impact forest-
dependent species such as song birds, forest floor plants, and invertebrates,
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as well as disrupt predator-prey relationships and alter phenological patterns
and other complex ecological processes. Some changes may be slow while
others may proceed quickly once critical thresholds are met (e.g., forest pests).
Changes in species composition are predicted as the result of increased ambient
temperatures that will extend the northern limits of species with limited cold
tolerance. Corresponding changes in habitat suitability are also likely. Range
shifts in tree distribution (historically, forest types have shifted at the rate of 12
to 15 miles every 100 years) will change the relative proportions of forest tree
species. However, the migration of tree species in response to habitat changes
is likely to be much slower than the predicted changes in habitat due to climate
change. It is also important to note that differing movement is likely to occur at
the individual species level and not by groups of species. These changes could
happen quickly or take place over decades (EOEEA 2011).

Changing climate factors and forest types will also likely alter the composition
and role of myriad other forest species including vertebrates, invertebrates,
shrubs, herbs, non-vascular plants, fungi, and bacteria. Invasive insects and
diseases will also respond to climate change. For example the hemlock woolly
adelgid is likely to expand northward while the response of other species, such
as the emerald ash borer, the Asian longhorned beetle (currently attacking
hardwoods in Worcester), or the widespread beech bark disease, is uncertain.
Overall, the negative impacts of invasive species may increase as native forests
are increasingly stressed and become more vulnerable to changes in mean

and maximum air temperatures and subsequent changes in the water cycle
(EOEEA 2011).

The 2015 Massachusetts SWAP states that Massachusetts forestlands are

being impacted by elements of human-accelerated climate change (Rustad et

al. 2012) such as increasing growing season length, more extreme summer
temperatures, and increased periods of summer drought, as well as by more
frequent freeze-thaw cycles in winter (http./msrcforest.org/sites/default/files/
uploads/templer09full.pdf, accessed November 2015). Climate change appears at
least partially responsible for the recent and rapid spread of native insect pests
such as the Southern pine beetle into more northern climes (Gan 2004). Southern
pine beetle very recently caused extensive mortality of pitch pine on Long Island,
and could soon cause similar mortality in southeastern Massachusetts’ pitch
pine forests.

The Climate Change and Massachusetts Fisheries and Wildlife report was
written to address the climate change stressors to habitats and wildlife
mentioned in the Massachusetts SWAP (MassWildlife 2006). The overall objective
of this three volume report is to advance the adaptation planning to climate
change (Manomet and MassWildlife 2010). Volume 2 addressed the vulnerabilities
to habitats and wildlife and specifically addressed twenty habitats most likely
to be impacted by climate change. Vulnerability scores were assigned to each
habitat based on both low and high emissions seenarios and are delineated

from “critically vulnerable” to “greatly benefit” from climate change. This
report indicates a medium vulnerability score (four) for pitch-pine-scrub oak
habitats, suggesting these forests are less vulnerable to climate change and
unlikely to change in their extent, or to experience only moderate losses under
both the lower and higher emissions scenarios. The confidence score assigned
to this habitat is Medium because of the potentially confounding effects of
drought. While it is likely that an increased frequency and severity of drought
could adversely affect these habitats in Massachusetts, given the uncertainty

of modeling precipitation change the scientists were unable to project future
changes with more confidence (Manomet and MassWildlife 2010). Other forest
types represented on the refuge were not listed in the vulnerability assessment.
Because pitch pine is prevalent on the refuge, it is less vulnerable to climate
change due in part to its ability to tolerate wildfire (Manomet and MassWildlife
2010) with the removal of excess hazardous fuel through prescribed burning.
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Climate change may cause a shift in species composition in young forest and
shrubland habitats in Massachusetts, but these habitats will be able to be
maintained on the landscape with active management (MassWildlife 2015). Some
rare plant species, such as chestnut-colored sedge, currently near their southern
extent in Massachusetts, may disappear from our landscape as a result of
climate change.

This report may be viewed online at: http://www.mass.gov/eea/agencies/dfy/dfw/
wildlife-habitat-conservation/climate-change-and-massachusetts-fish-and-
wildlife.html accessed October 2015.

Precipitation, Drought, and Streamflow

The Northeast is forecasted to experience a greater frequency of high
precipitation events. Scientists predict an 8 percent increase in extreme
precipitation events in the northeastern U.S. by mid-century, and up to a 13
percent rise by 2100. In the case of coastal storms, the frequency and timing of
winter storms or “nor‘easters” could change. Under the low-emissions scenario,
little change is predicted in the number of “nor‘easters” striking the Northeast,
but it could experience approximately 5 to 15 percent more late-winter storms
under the high-emissions scenario (Frumhoff et al. 2007).

Changes in temperature, as well as in the amount, timing, and type of
precipitation, affect streamflows and drought characteristics. With more winter
precipitation as rain and less as snow, there is likely to be more runoff during
the winter and less during the spring. This phenomenon along with the increased
temperatures would cause streamflow to peak earlier in the year and to be lower
in the spring, which is typically when flows are highest. Changes in precipitation
and runoff can have a substantial impact on fisheries, agriculture, and other
natural systems. Drought is related to soil moisture, which in turn is related

to evapotranspiration, rainfall, temperature, drainage, and climatic changes.

By the end of the century, under the high emissions scenario, the occurrence of
droughts lasting 1 to 3 months could rise by as much as 75 percent over historic
conditions (Hayhoe et al. 2006). Streamflows would be lower in the summer
months, especially under the high emissions scenario, as a result of higher
evapotranspiration.

Aquatic Resources

Aquatic ecosystems are also vulnerable to climate change. Predicted changes in
timing, frequency, and duration of precipitation events, more intense storms, a
shift from winter snow to rain, more frequent and longer summer droughts, and
increases in temperature trends as well as extreme high temperatures will affect
both lotic (flowing water) and lentic (still water) habitats (EOEEA 2011).

Predicted increases in temperature, drought, and the number of extreme

heat days, combined with a decrease in summer precipitation, are expected to
adversely impact water quality and quantity. Higher temperatures along with
changes in stream flow will degrade water quality. Warmer, drier conditions will
lead to deeper and stronger thermal stratification in lakes which will decrease
the volume of the deeper, cooler, well oxygenated water that is critical summer
habitat to a number of species. This habitat may be eliminated altogether from
many shallower lakes and ponds. Under warmer conditions, nonnative species
will likely become a bigger problem in lake and stream ecosystems (Ramsar
2002). In general, climate change can influence the establishment and spread of
invasive species and reduce resilience of native habitats to these species (USEPA
2008). Increased mobilization of non-point source nutrients and suspended solids
from more intense winter rain storms, followed by higher summer temperatures,
will result in more frequent algal blooms (e.g., blue-green algae) and the vigorous
growth of aquatic vegetation leading to nutrient rich and dissolved oxygen
depleted lakes and impounded rivers (EOEEA 2011).
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A projected increase in average winter temperatures will decrease the amount
of snowpack and ice and negatively impact aquatic ecosystems. Reduced ice
cover on lakes and ponds will result in more winter sunlight penetrating below
the surface and more abundant aquatic vegetation, while less melting snowpack
will reduce spring groundwater recharge. A shift from snow to rain during the
winter will potentially lead to more runoff, more flooding, and greater storm
damage, and scour and erosion during a time when there is reduced vegetative
cover and low evapotranspiration (the combination of evaporation from the
ground and transpiration from plants). In waterways and water bodies, increased
temperatures are likely to cause loss of thermal refuges for coldwater species,
decreases in dissolved oxygen, changes to hydrologic mixing regimes, and
changes in biogeochemical cycling (Ramsar 2002).

The Climate Change and Massachusetts Fisheries and Wildlife report indicates
that kettle ponds have a medium vulnerability rate (score of five) for impacts
from climate change under both the low and high emissions scenarios. This
score means that these ponds are vulnerable to climate change and at risk of
being reduced or greatly reduced in extent under either emissions scenario. The
factor most influencing this score is the vulnerability to aquatic invasive species
(Manomet and MassWildlife 2010). These ponds are also potentially vulnerable
to drought which is projected to increase in intensity and frequency under both
scenarios (Manomet and MassWildlife 2010).

The 2015 Massachusetts SWAP states that changes in climate and local weather
patterns will likely affect aquatic systems by exacerbating or accelerating
habitat degradation due to other identified threats. Extended periods of drought
could result in lowered water levels and loss of littoral habitat. Littoral areas

are used for foraging, rearing, reproduction, and refuge by a myriad of species
including mussel, odonate, fish, and invertebrate species. Thus extended periods
of drought and the loss of these areas has the potential to reduce the abundance
of these species. Additionally, increases in severe rain and snowfall events will
increase runoff of pollutants from agricultural and urban areas into waterbodies.
Increases in rain will also increase atmospheric deposition of pollutants, including
nitrogen deposition. In addition to increased nutrient pollution from runoff and
atmospheric deposition, increased surface water temperatures will allow longer
growing seasons for nuisance aquatic plants and harmful algal blooms.

Climate change and severe weather may threaten coastal plain pond and pond
shore habitats (MassWildlife 2015). While much uncertainty remains as to
exactly how climate change impacts will manifest themselves, it is reasonable to
expect that warmer temperatures will warm water in coastal plain ponds faster
than normal, and may make some ponds inhospitable to their suite of current
species. Warming of surface and groundwater in coastal plain ponds may create
conditions that favor invasive species, and increase growing seasons for harmful
algal blooms. Additionally, increases in severe rain and snowfall events will
increase runoff of pollutants from agricultural and urban areas into waterbodies.
Increases in rain will also increase atmospheric deposition of pollutants, including
nitrogen deposition. In addition to increased nutrient pollution from runoff and
atmospheric deposition, increased surface water temperatures will allow longer
growing seasons for nuisance aquatic plants and harmful algal blooms.

Although total precipitation is expected to increase for southeastern
Massachusetts, other common predictions include warmer temperatures, longer
and more severe summer droughts, shorter but more intense winter/spring
floods, and reduced extent and duration of winter snow cover. Taken together,
such changes could alter the hydrological regimes of many coastal pondshore
habitats in the region. Expected outcomes include seasonal drying of wetland
soils, which could facilitate changes in dominant vegetation.
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Lake Depth

In 2009, researchers collected surface and deep core sediment samples from
Crooked Pond as part of a study to establish a relationship between chironomids
and lake depth, with the goal of using chironomid remains as an indicator of
moisture levels, and thus climate change (map 2-4). Although precipitation is a
major climatic variable, there are almost no proxies available to quantitatively
reconstruct lake depth, which is a major problem for establishing natural
variations in precipitation, but also for validating climate models used to predict
future climate changes. This project aims to develop a new tool for reconstructing
past changes in precipitation using fossil chironomid remains as indicators
(Cwynar 2009). The deep sediment core was used to reconstruct changes in depth
over the last 8,000 years, and results can be found in Engels et al. (2012).

Specific Climate Change Impacts on the Northern red-bellied cooter

The northern red-bellied cooter population is geographically separate and
distinet from the more southern species and an increasingly warmer climate
could have several effects on this northern population. Warmer weather in spring
and summer may provide more favorable conditions for basking, feeding, and
nesting. Hatching success (absent predation) may increase, and a more equal
sex ratio of hatchlings could result. However, shifts in other species’ ranges
could affect this population as well, introducing new competitors, pathogens, and
invasive species (USFWS 2007). Drought conditions could reduce groundwater
levels and subsequently lower water levels within the kettle ponds, streams,
rivers, and other important wetlands. Warmer winters could result in ponds not
icing over and therefore change the winter hibernation pattern of the cooter.
More research is needed to determine the impact of climate change on the
northern red-bellied cooter and other species of conservation concern.

Potential Contributions of Refuges to Climate Change Mitigation and

Adaptation

Table 2-8 below demonstrates potential impacts from climate change and offers
specific examples of how those impacts can be addressed at Massasoit NWR:

Table 2-8. Potential Contributions of Refuges to Climate Change Mitigation and Adaptation.

Problems Associated with Climate Change

Rising ambient air temperature caused by increasing
greenhouse gases. Increased water temperatures.

Refuge Mitigation Potential

Sequester carbon in vegetative biomass that also serves as “sinks” for
greenhouse gasses.

Modified fire frequency and intensity.

Use controlled burn programs to reduce fuel loads and forest canopy
shading on refuge and train fire professionals for other areas in need.

Loss of species and their required habitat.

Protect lands with a diversity of habitats for declining species and
spearhead efforts to protect species of concern. Protect genetic diversity
and serve as a source for repopulation efforts.

Geographical shifts in biomes and species’ ranges.

Serve as ecological hub in a greater network of conservation lands,
allowing for species migration.

Altered species phenologies and interaction
(competition, predation, parasitism, and disease).

Provide natural, minimally altered (i.e., minimal building structures)
settings for the evolutionary process and wildlife interaction.

Advancement of exotic invasive species, pest species,
pathogens, and contaminants.

Manage to control and eradicate invasive species on refuge lands. Focus
efforts to reduce species susceptibility to disease, pathogens, pests, and
contaminants.

Limited scientific understanding of long-term climate
change implications.

Develop inventory and monitoring sites for ecological and climate
variables. Conduct direct research to address climate change topics.
Continue to build scientific capacities and expertise in the agency. Foster
collaboration among conservation science community.

Source: Excerpt from table in Crane Meadows Refuge CCP (USFWS 2010)
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Refuge Access and Public Uses

Refuge Access and
Public Uses

Priority Wildlife-Dependent  The refuge is currently closed to all public uses including the six priority,

Recreational Uses wildlife-dependent recreational uses: hunting, fishing, wildlife observation and
photography, environmental education and interpretation. The refuge has not
been open to the public since its establishment due to both staffing limitations
and the presence of a federally endangered species that is disturbance sensitive.
Exceptions have been made for occasional interpretive and environmental
education programs under a special use permit (SUP) or special staff-
led programs.

Activities Not Allowed Unauthorized activities that occur on the refuge include: horseback riding; ORV
use, including all-terrain vehicles (ATVs) and motorized dirt bike use; mountain
biking; fishing in Crooked Pond; dog walking; swimming; boating; and hiking.

Law Enforcement Concerns  Law enforcement on the refuge is conducted:

® To enhance the management and protection of fish and wildlife resources
on refuges.

m To ensure legal and equitable utilization of fish and wildlife resources on
refuges, as prescribed by law.

® To obtain compliance with laws and regulations necessary for proper
administration, management, and protection of the Refuge System.

m To protect refuge visitors and their possessions from disturbance or harm by
other visitors or themselves.

® To assist visitors in understanding refuge laws and regulations and the
reasons for them.

Massasoit NWR is patrolled by Federal wildlife officers from the Refuge
Complex, along with officers from the Massachusetts Environmental Police. In
addition to general public safety, these officers focus on the prevention of, and
investigation into resource violations such as disturbance of the northern red-
bellied cooter and its habitat, and trespass of horses, dogs, and ORVs.

Special Use Permits, SUPs are issued to individuals, organizations, and agencies that request the use

Including Research of refuge facilities or resources beyond those generally available to the public. To
ensure that wildlife disturbance is minimized, special conditions and restrictions
are identified for each request. We generally support research activities on the
refuge that are compatible with the refuge purposes and help us gain knowledge
and understanding to benefit our management goals and objectives. Further
details on SUPs are available from the Refuge Complex.

Refuge AI'ChEO'OQIcal, No specific archeological surveys have been conducted on the refuge. The

Historical, or Cultural Massachusetts Historical Commission (MHC) and Service files indicate no known

Resources sites within the current refuge boundaries. The refuge has the potential to yield
important information that could contribute to our knowledge about the original
inhabitants of this area, and efforts must be made to protect the resources there.
The area around the refuge has been significant for humans for the past 11,000
years. It is the ancestral homeland of the Wampanoag Nation, comprised of 69
Tribes from Provincetown to Narrangassett Bay. The Paktuksut Wampanoags
were instrumental to the survival of the English colonists who landed in the
Plymouth area in 1620 http://www.mashpeewampanoagtribe.com/historyculture
(accessed August 2016). Today, many members of the Mashpee Wampanoag
Tribe and the Gay Wampanoag Tribe of Gay Head (Aquinnah), both federally
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Refuge Archeological, Historical, or Cultural Resources

recognized Tribes, live in or maintain ties to the area. Refuge staff actively
coordinate with Tribal members in the management of Mashpee and Nomans
Land Island refuges. Systematic archaeological testing could help identify more
pre-historie sites in this area, as well as further evidence of historical settlement.

Regional
Socioeconomic Setting

Population Demographics Massasoit NWR lies in Plymouth County, which consists of 660.85 square miles
of land and in 2010 had a population density of 748.9 people per square mile (State
density of 835.2 people per square mile). The population of Plymouth County, at
the time of the 2010 Census, was 494,919, or about 7 % percent of Massachusetts’
population (6,547,629). Between 2000 and 2010, Plymouth County’s population
grew by 4.7 percent, compared to a Statewide 3.1 percent growth rate
hitp:/lquickfacts.census.gov/qfd/states/25/25001.html (last accessed October 2015).
Table 2-9 below illustrates the population changes over the last 100 years.

Table 2-9. Population Change in Plymouth County.

Year 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Population | 144,337 | 156,968 | 162,311 | 168,824 | 189,468 | 248,449 | 333,314 | 405437 | 435,276 | 472,822 | 494919

Percent
Change +8.8 +3.4 +4.0 +12.2 +311 +25.5 +21.6 +14 +8.6 +4.7

Source: http://www.census.gov/population/cencounts/ma190090.txt (accessed October 2015)

As of 2010, there were 174,288 households in Plymouth County with an average

of 2.73 persons per household. There were a total of 194,237 (2009) housing units
within the county at an average density of 294 per square mile. The population
distribution included 24.2 percent children under age 18 and 13.4 percent adults
age 65 years or older. Fifty-one percent of the population was female (2009). The
racial makeup of the county is depicted in table 2-11. While periodic updates

do occur between the decennial censuses, we include only the official decennial
census data here for simplicity’s sake. Please visit: http://www.census.gov/
quickfacts/table/PST045216/25023,00 for more recent Plymouth County population
and demographic estimates.

The town of Plymouth is a coastal community in southeastern Massachusetts,
approximately 5 miles north of the Cape Cod Canal. It is the seat of Plymouth
County, and has the largest land area of any town in the Commonwealth. For
most of its existence, Plymouth was an isolated seacoast community, where
economic fortunes were linked to the sea and shipping. The site of the original
1620 settlement is now a portion of today’s Downtown-Harbor District.

The South Shore’s accessibility to the Boston metropolitan area has greatly
influenced the growth rates of its communities. Desirability in terms of land
prices, tax rates, and residential amenities further influenced community growth,
and Plymouth’s population mushroomed from 18,606 in 1970 to 45,608 in 1990,

a 145 percent increase in just 20 years. Also of significance during this period
was the development of a healthy industrial and commercial base. In 2000,
Plymouth’s population was 51,701; in 2010, it had grown to 56,468. The rate of
growth declined from 13.3 percent in 1990 to 2000 to 9.2 percent in 2000 to 2010
and much of this new growth has occurred in the rural residential areas of South
Plymouth. The town and surrounding areas continue to out-pace state averages
for development (Town of Plymouth 2009). Plymouth has an overall population
density of 501 people per square mile. The town of Plymouth is committed to
controlling its residential growth while welcoming industrial and commercial
expansion.
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Environmental Justice

One of the largest threats to the federally endangered northern red-bellied
cooter is the increase in both residential and business development. Privately
owned, unprotected open space is being converted into residential homes and the
number of residential housing developments found near the refuge is increasing.
The possible sale and development of thousands of acres, currently owned and
managed as cranberry bogs, has the potential to greatly increase demand for
housing development, increase pressure on open areas for
recreation, decrease high quality wildlife habitat and wildlife
corridors, and increase human-wildlife conflicts.

The median household income for Plymouth County in 2010
was $70,447, and this income level was among the highest
compared to neighboring counties. Nantucket County had

a median household income of $68,746; Barnstable County’s
and Bristol County’s median household incomes were $64,057
and $54,048, respectively. The 2007 county business patterns
for Plymouth County are listed below (table 2-10).

Plymouth’s primary economic base is tourism and the
different types of businesses that support that activity
including hotel, restaurant, and retail industries. The major
industry is tourism, with healthcare, technical and scientific
_ : research, real estate, and telecommunications also being
LA o RS - MY primary industries. The largest employer in the town is
Signs of trespass on the refuge Jordan Hospital (Town of Plymouth 2013).

Cranberry bogs have long been an important part of Massachusetts’ culture,
economy, and history. Plymouth County is one of the two biggest producers
(Cape Cod being the other), with the nearby town of Carver hosting the Ocean
Spray Corporation. The town of Plymouth has a small agricultural base (Town of
Plymouth 2013) and hosts a current cranberry bog belonging to A.D. Makepeace
Company, one of the largest cranberry companies in the world.

Environmental Justice  £0 12898, “Federal Actions to Address Environmental Justice in Minority and
Low Income Populations,” requires Federal agencies to identify and address
potential disproportionately high and adverse human health or environmental
effects of its programs, policies, and activities on minority populations and
low-income populations (EO 12898, February 11, 1994; hitp://www.archives.
gov/federal-register/executive-orders/pdf/12898.pdf, accessed October 2015).
The Presidential Memorandum accompanying this EO further directs Federal
agencies to improve opportunities for community input and the accessibility of
meetings, documents, and notices (Presidential Memorandum, February 11,
1994; http://govinfo.library.unt.edu/npr/library/direct/memos/21a6.html, accessed
October 2015).

In creating table 2-11 below, we used the definitions provided by the United
States Census Bureau for race, ethnicity, income, and poverty.

Table 2-10. Industry in Plymouth County.

Industry Number of Employees  Annual Payroll ($1,000)
Forestry, Fishing, Hunting, Agriculture 67 3,772
Mining 145 11,174
Utilities 1,440 148,741
Construction 13,599 657,152
Manufacturing 11,869 567,468
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Industry Number of Employees  Annual Payroll ($1,000)
Wholesale Trade 6,893 414,032
Retail Trade 28,389 742,089
Transportation and Warehousing 5,026 189,209
Information 2,409 147,689
Finance and Insurance 7120 379,100
Real Estate and Rental Leasing 1,834 70,984
Professional, Scientific, and Technical

Services 7,370 418,185
Management of Companies and

Enterprises 3,836 391,004
Admin, Support, Waste Management,

Remediation Services 11,721 449,792
Educational Services 2,958 84,849
Health Care and Social Assistance 21 1,061,526
Arts, Entertainment, and Recreation 3,553 77,396
Accommodation and Food Services 16,873 252,674
Other Services (Except Public

Administration) 7,940 251,941

Source: U.S. Census Bureau, 2008 Economic Census

Table 2-11. Regional Environmental Justice Detailed Characteristics.

Plymouth County,

Massachusetts State of

Race and Ethnicity (from year 2010)

(percent)

Massachusetts

White persons 85.5 80.4
Black Persons 12 6.6
American Indian and Alaska Native persons 0.2 0.3
Asian persons 12 5.3
Native Hawaiian and Other Pacific Islander 0.0 0.0
Persons reporting two or more races 26 26
Persons of Hispanic and Latino origin 32 9.6
White persons not Hispanic 839 76.1
Income and Poverty (from years 2005 to 2009)

Median household income $70,447 $64,057
Per capita income $32,686 $33,460
Percent Persons below poverty level (from year 2009) 16 10.3

Source: United States Census Bureau, 2010
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Refuge Administration

Successful implementation of the CCPs for each refuge in the Refuge Complex
relies on our ability to secure funding, personnel, infrastructure, and other
resources to accomplish the actions identified. The funding for Massasoit NWR
is embedded in the larger Refuge Complex budget. Operational funding includes
salaries, supplies, travel, and all other operational activities (wildlife and habitat
surveys and management) that are not funded by special projects. Annual
funding fluctuates according to the number and size of the projects funded that
year (e.g. vehicle or equipment replacement, visitor service enhancements, and
facility improvements). Table 2-12 summarizes the funding levels of levels for the
larger Refuge Complex, including Massasoit NWR, for fiscal years 2008 through
2015.

Refuge Revenue Sharing The Refuge Revenue Sharing Act of 1935, as amended, provides annual payments

Payments to taxing authorities, based on acreage and value of refuge lands. We have
contributed refuge revenue sharing payments to the town of Plymouth since
2001 (table 2-13). Money for these payments comes from the sale of oil and gas
leases, timber sales, grazing fees, the sale of other refuge system resources, and
from congressional appropriations. The actual refuge revenue sharing payment
varies from year to year because Congress may or may not appropriate sufficient
funds to make full payment. Payments are based on one of several different
formulas, whichever results in the highest payment to the local taxing authority.
In Massachusetts, the payments are based on % of 1 percent of the appraised
market value. The purchase price of a property is considered its market value
until the property is reappraised. The Service reappraises their properties
every b years.

Refuge Funding

Table 2-12. Fiscal Year Funding for the Eastern Massachusetts Refuge Complex from 2008 to 2015.
2008 2009 2010 2011 2012 2013 2014 2015
Operations $2181,898 | $1,919,276 | $1,949,686 $2,109,679 | $2,077,697 $1,545,974 | $2,068,493 | $2,317,269

Project,

Construction,
Temporary,
and Other
Funds $497465 | $4,560,000* | $2,022,800*% | $227,302 | $470,289 $895,927 | $1,013199 $574,438

Total Fiscal
Year Budget | $2,679,363 | $6,479,276* | $3,972,486* | $2,336,981 | $2,547,986 $2,441,901 | $3,081,692 | $2,891,707

*Includes American Recovery and Reinvestment Act funded projects, road work and construction of a new
visitor center at Assabet River NWR.

Table 2-13. Refuge Revenue Sharing Payments to Town of Plymouth in Dollars ($) for Massasoit NWR from
2001 to 2015.

Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Payment | 4,927 | 5,299 | 5,093 | 4505 | 5088 | 1,735 | 1678 | 1,302 | 1,223 | 862 | 923 | 4,380 | 5140 | 4,811 | 5058

Refuge Facilities and There are no buildings on the refuge. Two old cabins present on the refuge were
Maintenance demolished due to degradation and vandalism. There is no public parking at the
refuge and no place to construct a parking lot.

Staff and equipment that provide support for operations and management on

Massasoit NWR come primarily from the Refuge Complex headquarters located
on Great Meadows NWR in Sudbury, Massachusetts.
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Rights-of-Way and Access

Partnerships and
Community Outreach

Volunteer Programs

Refuge staff generally access the Crooked Pond parcel through the MSSF on a
dirt road located off of Snake Hill Road. A formal ROW off of Gunner’s Exchange
Road is rarely used by Service staff and is closed to public use. Access to the
Island Pond parcel is from a legal ROW off Cannon Road. While all the refuge
parcels have some road frontage, it is extremely limited. Construection of parking
areas on these parcels is not feasible for safety reasons, lack of suitable location,
or the negative impact a parking area would have on refuge neighbors. Because
the refuge has been closed to public use since its establishment, the lack of
suitable parking and access has not been a problem.

The NHESP works collaboratively with the refuge in the protection and
enhancement of the northern red-bellied cooter population. Prior to 1993, the
refuge was managed by a partnering agency, the Massachusetts Division of
Fisheries and Wildlife. Massasoit NWR was originally associated with the
Parker River NWR Complex. When the Service reorganized, refuge oversight
shifted to the Refuge Complex. At that time, the Memorandum of Agreement
with MassWildlife was not renewed and the Service assumed management (T.
French, 2012 personal communication).

Due to staffing limitations and given the refuge is closed to public use, very little
community outreach has occurred by refuge staff. Past outreach included the
collaborative efforts of the northern red-bellied cooter headstart program and
this CCP process, including using volunteers for inventorying and monitoring,
outreach to landowners surrounding the refuge primarily regarding wildland-
urban interface and fire management, and conservation opportunities with
organizations such as TNC (who recently closed their Plymouth Office), the
Wildland Trust, MassWildlife, University of Massachusetts Cooperative
Research Unit, Bristol County Agricultural High School, and others.

The MSSF abuts the refuge to the south and west. This forest is managed by the
MADCR and falls within the designated critical habitat area for the northern
red-bellied cooter. MSSF consists of more than 12,000 acres of both wildlife
habitat and recreational areas. The staff and Friends of MSSF have contributed
to the refuge by offering species data, volunteer botanists for plant inventory, and
some shared environmental education opportunities. The Service has also agreed
to collaborate in prescribed burning efforts for the benefit of wildlife habitat and
for fuel reduction

Although the refuge volunteer program at Massasoit NWR is currently small,
volunteers have made important contributions towards habitat management and
inventory and monitoring program by conducting vegetation surveys (including
rare and nonnative species), assisting with efforts to improve northern red-bellied
cooter nesting habitat, and monitoring nesting activity and hatchling emergence.

Northern red-bellied cooter (on right) and painted turtle
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Introduction

Introduction

Formulating
Alternatives

Relating Goals, Objectives,
and Strategies

Developing Alternatives,
including the “No Action”
or “Current Management”
Alternative

This chapter describes our process for formulating alternatives, the actions
that are common to the alternatives, and description of the two alternatives we
analyzed in detail. At the end of this chapter, table 3-1 compares how each of
the alternatives addresses key issues, supports major programs, and achieves
refuge goals.

Refuge goals and objectives define each of the management alternatives
identified below. Refuge goals are intentionally broad, descriptive statements
of the desired future condition of refuge resources. By design, they define the
targets of our management actions in prescriptive rather than quantitative
terms. They also articulate the principal elements of the refuge purposes and
vision statement, and provide a foundation for developing specific management
objectives and strategies. All alternatives share the same goals.

Objectives are essentially incremental steps toward achieving a goal and
further define management targets in measurable terms. They vary among the
alternatives and provide the basis for developing detailed strategies that are the
means by which we achieve our objectives. We also identify monitoring elements
that help us evaluate progress toward meeting our objectives. “Writing Refuge
Management Goals and Objectives: A Handbook” (USFWS 2004) recommends
writing “SMART” objectives characterized by five attributes: Specifie,
Measurable, Achievable, Results-oriented, and Time-fixed.

Where possible, we incorporated the principles of SHC in the development of our
objectives and strategies. According to “Strategic Habitat Conservation: Final
Report of the National Ecological Assessment Team” (USFWS 2006a): “This
approach focuses on the ability of the landscape to sustain species as expressed
in measurable objectives. Developing a strategy to attain a biological outcome,
such as a population objective, requires documented and testable assumptions
to determine whether the objective is met.” Not only will this approach ensure
refuges are contributing to the Refuge System and Service mission and goals
in a strategic, standardized, and transparent way, but it also ensures that
refuges contribute to local and regional conservation priorities and goals
(USFWS 2008Db).

Next we identified strategies, or the actions, tools, and techniques we may use
to achieve each objective. The list of strategies in each objective represents
the potential suite of actions we may implement. We will evaluate most of them
further as to how, when, and where we should implement them when we write
refuge stepdown plans. We will measure success by how well our strategies
achieve our objectives and goals.

A rationale accompanies each objective to explain its context and importance.
We will use the objectives in the alternative selected for the final CCP to write
refuge stepdown plans, described later in this chapter.

A wide range of possible management objectives and strategies that could achieve
our goals were identified by the planning team, the public, and our partners.

The planning team evaluated that input further and began the next step of
designing management alternatives. Alternatives are essentially packages of
complementary objectives and strategies, designed to meet refuge purposes

and the Refuge System mission and goals, while responding to the issues

and opportunities arising during the planning process. After evaluating how
objectives might interact, their compatibility with refuge purposes, and the
reality of accomplishing them within a reasonable period, objectives were further
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Formulating Alternatives

Dead trees (snag)
benefit many wildlife

refined and placed into either the “Current Management” or the “Expanded
Management” alternative.

In this chapter, we fully describe two alternatives for managing the refuge over
the next 15 years. As required by NEPA, we believe they represent a reasonable
range of alternative proposals for achieving the refuge purpose, vision, and goals,
and addressing the issues described in chapter 1. Unless otherwise noted, refuge
staff would implement all actions.

Alternative A satisfies the NEPA requirement of a “no action” alternative, which
we define as continuing the status quo, or current management. Alternative A
describes our existing management priorities and activities, and serves as a
baseline for comparing and contrasting alternative B (Expanded Management).
Current management efforts consist of limited biological and enforcement
activities as staff and funding allow (see chapter 2, “Affected Environment,”

for detailed descriptions of current refuge resources and programs), primarily
focused on the northern red-bellied cooter.

The objectives in alternative A do not strictly follow the objective-setting
guidance in the Service goals and objectives handbook, but rather describe
ongoing management actions established prior to that guidance. Consequently,
objectives in alternative A are more subjective than those in alternative B.
Descriptions of alternative A management actions devolve from a variety of pre-
existing formal and informal management decisions and planning documents.
However, informal applications of adaptive management are still an important
component of wildlife and habitat management in alternative A.

Alternative B, the Service-preferred alternative, more formally emphasizes
adaptive management to reduce uncertainty in stewardship decision-making
and outcomes. Alternative B also places greater emphasis on understanding
how the refuge fits into the context of the larger landscape. Priority resources
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Actions Common to
Both Alternatives

Implementing Adaptive
Management

of concern were re-evaluated in light of new Federal trust resources, recent
landscape-level plans and priorities (including but not limited to BCR 30,

LCC Regional Prioritization, and 2015 Massachusetts SWAP), and additional
biological information gathered on the refuge and surrounding lands. In addition,
this alternative enhances public access and our present visitor services with
opportunities to reach more visitors.

Both alternatives share the following common actions or elements that occur

at varying degrees or levels as described in each alternative, and summarized

in table 3-1. Some of the actions are required by law or policy, or represent
management decisions that have previously undergone NEPA analysis including
public review, agency review, and approval. Others may be administrative actions
that do not require public review, but that we want to highlight in this public
document.

All of the following actions are current practices or policies that would continue
under both alternatives:

B Implementing adaptive management.

® Monitoring and abating wildlife and plant diseases.

® Conducting biological and ecological research and investigations.
®m Conducting non-lethal predator management.

® Reducing hazardous fuels.

® Providing some environmental education or interpretation opportunities
through refuge partners.

® Fostering volunteers and partnerships.

® Providing refuge staffing and administration.

®m Protecting resources and ensuring visitor safety.

®m Managing access or rights-of-way.

® Prohibiting fishing.

m Distributing refuge revenue sharing payments.

® Completing stepdown management plans.

® Protecting cultural resources.

® Conducting additional NEPA analysis.

All alternatives employ an adaptive management approach for improving
resource management based on what is learned from management outcomes. In
2007, the Secretary of the Interior issued Secretarial Order No. 3270 to provide
guidance on policy and procedures for implementing adaptive management in
departmental agencies. In response to that order, an intradepartmental working
group developed a technical guidebook to assist managers and practitioners:

“Adaptive Management: The U.S. Department of Interior, Technical Guide.” It
defines adaptive management, the conditions under which we should consider it,
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the process for implementing it in a structured framework, and evaluating its
effectiveness (Williams et al. 2009). The guidebook may be viewed at: http:/www.
doi.gov/ppa/upload/TechGuide.pdf (accessed December 2016).

The guidebook provides the following operational definition for adaptive
management:

“Adaptive management [is a decision process that] promotes flexible decision
making that can be adjusted in the face of uncertainties as outcomes from
management actions and other events become better understood. Careful
monitoring of these outcomes both advances scientific understanding and
helps adjust policies or operations as part of an iterative learning process.
Adaptive management also recognizes the importance of natural variability in
contributing to ecological resilience and productivity. It is not a ‘trial and error’
process, but rather emphasizes learning while doing. Adaptive management
does not represent an end in itself, but rather a means to more effective
decisions and enhanced benefits. Its true measure is in how well it helps meet
environmental, social and economic goals, increase scientific knowledge, and
reduces tensions among stakeholders.”

This definition gives special emphasis to the uncertainty about management
impacts, iterative learning to reduce uncertainty over time, and improved
management as a result of learning. At the refuge level, monitoring management
actions and outcomes, and key resources, is essential to implementing an adaptive
management process. Our management of threatened and endangered species,
migratory birds, and other wildlife habitats, are examples of refuge programs

or activities in which an adaptive management approach may already be
implemented or will be in the near future.

The final CCP covers a 15-year period, and periodic review of the CCP is
required to ensure established goals and objectives are being met and that

the CCP is being implemented as scheduled, provided adequate resources are
available to do so. To assist this review process, a monitoring and evaluation
program would be implemented, focusing on issues involving public use activities
and wildlife habitat and population management, including the rates of coastal
landscape change that determine the type, amount, and arrangement of wildlife
habitats and populations.

Collecting baseline data on wildlife populations and habitats will be implemented
where necessary. These data would update the limited existing records of wildlife
species using the refuge, their habitat requirements, and seasonal use patterns.
This data will also be used to evaluate the effects of habitat management on
wildlife populations. Refuge habitat management programs would be monitored
for positive and negative impacts on wildlife habitat and populations, and the
ecological integrity of the ecosystem. Monitoring will assist in determining if
management activities are meeting refuge goals and objectives. Information
resulting from monitoring will allow staff to set more specific and better
management objectives, more rigorously evaluate management objectives, and
ultimately make better future management decisions. This process of evaluation,
implementation, and re-evaluation is known as adaptive resource management.

The refuge manager is responsible for changing management actions and
strategies that do not produce the desired conditions. Substantive changes from
what is presented in our final CCP may warrant additional NEPA analysis and
public comment.
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Monitoring and Abating
Wildlife and Plant Diseases

Photograph of a black-
legged tick, also known
as a deer tick (Ixodes
scapularis)

Conducting Biological and
Ecological Research and
Investigations

Chapter 3. Alternatives Considered, Including the Service-preferred Alternative

As the Service has not published its manual chapter on disease prevention and
control, we derive guidance on this topic from the Refuge Manual and specific
directives from the Director of the Service or the Secretary of the Interior. The
Refuge Manual (7 RM 17.3) lists three objectives for the prevention and control
of disease:

®m Manage wildlife populations and habitats to minimize the likelihood of the
contraction and contagion of disease.

® Provide for the early detection and identification of disease mortality when
it occurs.

m Minimize the losses of wildlife from outbreaks of disease.

The Service published these objectives in 1982. Since then, in addition to diseases
that cause serious mortality among wildlife, diseases transmitted through
wildlife to humans, such as Lyme disease, eastern equine encephalitis (EEE) or
West Nile virus (WNYV), have received considerable attention.

In addition to diseases affecting wildlife, we will be attentive to the diseases and
pests that affect the health of the ecosystems that the refuge supports. However,
the occurrence of any wildlife or habitat disease will be responded to only if it
poses an immediate or serious threat to indigenous wildlife and habitat, at a level
commensurate with Service staffing and funding.

These are the general strategies for preventing or controlling disease:
® Continue to conduct disease surveillance in conjunction with other field work.

m Cooperate with partners by providing access for sampling and following
protocols in the event of an outbreak.

® Inform volunteers and others who work in the field about the dangers of
diseases transmitted through wildlife and measures to avoid contracting them.

® Monitor habitats for indicators of the increased occurrence of pests or disease.
For example, note changes in flowering or fruiting phenology that do not
appear to be linked to global climate change, such as physical damage, decay,
weakening, or sudden death, particularly of major host species; also note
changes in wildlife use of habitats, such as the absence of breeding birds that
used to appear regularly.

® Follow the protocols in national, state, and refuge disease prevention and
control plans.

The Refuge Manual and the Service Manual both contain guidance on conducting
and facilitating biological and ecological research, and investigations on refuges.
In 1982, the Service published three objectives in the Refuge Manual for
supporting research on units of the national wildlife refuge system (4 RM 6.2):

® To promote new information and improve the basis for, and quality of, refuge
and other Service management decisions.

®m To expand the body of scientific knowledge about fish and wildlife, their
habitats, the use of these resources, appropriate resource management and the
environment in general.
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Conducting Non-lethal
Predator Management

® To provide the opportunity for students and others to learn the principles of
field research.

In 2006, the Service Manual replaced the Refuge Manual and provided
guidance on the appropriateness of research on refuges: “We actively encourage
cooperative natural and cultural resource research activities that address our
management needs. We also encourage research related to the management of
priority general public uses. Such research activities are generally appropriate.
However, we must review all research activities to decide if they are appropriate
or not as defined in section 1.11. Research that directly benefits refuge
management has priority over other research” (603 FW 1.10D (4)).

All research conducted on the refuge must be determined (in writing) to be

both appropriate and compatible, unless we determine it to be an administrative
activity. Research projects also must contribute to a need identified by the refuge
or the Service. Opportunities to conduct research on the refuge may arise under
either of the alternatives we propose in this draft CCP/EA. In determining the
appropriateness and compatibility of future research proposals, we will follow the
guidance in the manuals, and will employ the following general strategies:

m Seek qualified researchers and funding to help answer refuge-specific
management questions.

m Participate in appropriate multi-refuge studies conducted in partnership
with others.

® Coordinate with partners to initiate or conduct research on priority issues
identified at local and regional scales.

All researchers will be required to submit detailed research proposals following
the guidelines established by Service policy and refuge staff (see appendix B,
Research by Non-Service Personnel). SUPs will also identify the schedules

for progress reports, the criteria for determining when a project should cease,
and the requirements for publication or other interim and final reports. All
publications will acknowledge the Service and the role of Service staff as key
partners in funding and/or operations.

Under both alternatives, refuge N
staff, volunteers, and partners i
would use non-lethal predator
management techniques to
minimize loss of northern red-
bellied cooter nests (eggs and
hatchlings) on Massasoit NWR.
The only technique used to date
has been enclosing northern
red-bellied cooter nests (and
excluding predators) with wire
mesh cages in situ as soon as
they are located to prevent
depredation. Nest enclosures
(predator exclosures) are left on
the nests until the hatchlings
hatch and emerge, or until late
incubation when staff collect the nests to finish incubation in captivity. Nest
enclosures work very well if the nests are found soon after the eggs are laid, but
many nests are depredated before staff or volunteers have a chance to protect

nie Bouley/USFWS

L

Protecting a northern red-bellied cooter nest
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Actions Common to Both Alternatives

Reducing Hazardous Fuels

Providing Limited
Environmental Education or
Interpretation

Fostering Volunteers and
Partnerships

Voluhteers participating
on a bird survey

Providing Refuge Staffing
and Administration
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them. For this reason, additional non-lethal predator management techniques are
proposed and discussed in alternative B. It is not believed that lethal predator
control measures are necessary for management purposes at this time.

Under both alternatives, refuge staff with assistance from partners would

use prescribed fire in combination with mechanical mowing, cutting, and/or
mastication (chipping/mulching), to maintain fuel loads below hazardous levels in
accordance with the approved Fire Management Plan and Annual Burn Plans,
and secondarily to open forest and shrub canopies to increase sunlight reaching
the forest floor. Fire suppression in the past has resulted in an increase in fuel
loads that put the neighboring community and refuge resources at risk for
wildland fires. The area managed with prescribed fire and mechanical means
varies by alternative.

The same partners assisting the Service with refuge fuels projects need the
Service to reciprocate by providing refuge firefighting and other resource
assistance to them to complete similar hazardous fuel reduction treatments in
their respective jurisdictions (off-refuge), across the larger at risk community.
This assistance would continue identically under both alternatives.

Under both alternatives, SUPs would continue to be issued to refuge partners
who wish to provide environmental education or interpretative opportunities
that are consistent with refuge purposes and management goals and objectives,
and coordinated with refuge staff. A compatibility determination is included in
appendix B.

Strong support in the community and the region contributes to the refuge’s
success. Helping hands are needed for program development, data gathering,
and other opportunities discussed in these alternatives. Only with this type of
assistance can the refuge goals and objectives, the Service and Refuge System
missions, and community needs be achieved.

Although the refuge volunteer program is currently small, volunteers have
made important contributions toward habitat management and inventory and
monitoring programs by conducting vegetation surveys (including rare and non-
native invasive species), assisting with efforts to improve northern red-bellied
cooter nesting habitat, and monitoring northern red-bellied cooter nesting and
hatchling emergence. The refuge volunteer program would continue under both
alternatives.

In addition to volunteer contributions, our conservation partners play a

crucial role in the success of refuge resource management and public outreach
programs. Both alternatives would maintain the existing partnerships identified
in chapter 2, and later in this chapter under goal 3, while also seeking new

ones. These relationships are vital to our achievements in all aspects of refuge
management—conserving land, managing habitats and protecting species or
cultural resources, conducting outreach and education, and providing wildlife-
dependent recreation. Our relationships include MassWildlife, particularly when
we can manage our refuges in a manner that benefit species that are listed by
the state as endangered or threatened. We would pursue new partnerships in
areas of mutual interest that benefit refuge goals and objectives and also provide
additional opportunities for visitors.

Our proposals in this document do not constitute a commitment for staffing
increases or funding for operations or maintenance. Congress determines
our annual budgets, which our Washington headquarters and regional offices
distribute to field stations. Chapter 2 presents our current staffing levels,
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Protecting Resources and
Ensuring Visitor Safety

Managing Refuge Access or
Rights-of-Way (340 FW 3)

Prohibiting Fishing

Distributing Refuge
Revenue Sharing Payments

Completing Stepdown
Management Plans

operating, and maintenance funds for the Refuge Complex. The activities shared
among the alternatives described below pertain to staffing, administration, and
operations, and collectively support achieving all three refuge goals.

In both alternatives, we strive to sustain levels of annual funding and staffing
that allow us to achieve refuge purposes, by achieving the goals, objectives, and
strategies in this draft CCP/EA. As a rule, the Service’s Northeast Region works
toward maintaining a ratio of 75 percent of funding for refuge staff and salaries
and the remaining 25 percent for on the ground management. Often, many highly
visible projects are conducted through special project funds that typically have

a 1- to 2-year duration. Although vitally important, their flexibility is limited
because we cannot use those funds for any other priority project that may arise.
Additionally, we rarely know when or if we will receive these funds in advance of
when work must begin.

Under both alternatives, the Service will continue to investigate additional
sources of funding to complement and extend or “leverage” existing budget
allocations. Additional opportunities may emerge and will be pursued as a result
of expanding outreach and partnerships with key conservation partners.

Currently, no law enforcement officer position is assigned specifically to the
refuge or stationed onsite. Law enforcement staff assigned to the Refuge
Complex headquarters in Sudbury provides resource and visitor protection for
all eight refuges, including but not limited to Massasoit NWR. When necessary,
supplemental policing may be conducted by other Service law enforcement
officers on detail, Massachusetts Environmental Police, and police officers
commissioned by the town of Plymouth.

The refuge will use and maintain its existing rights-of-way on Gunners Exchange
Road and Cannon Road and access a dirt road off Snake Hill Road to access its
properties for refuge resource management and law enforcement.

Although fishing is identified as a priority public use of the Refuge System and
is therefore an appropriate use, this activity is not compatible with the purpose
for which Massasoit NWR was established. Along shorelines where northern
red-bellied cooters nest and bask, increased human presence (especially during
the late spring, summer, and early fall) would also cause direct disturbance to
northern red-bellied cooters, could impact nesting success, and could result in an
increased predator presence at these locations. Allowing angler access to any of
the refuge-owned shorelines could also degrade habitat.

Under both alternatives, refuge revenue sharing payments (see chapter 2,
Socioeconomic Environment section) will continue in accordance with the law,
commensurate with changes in the appraised market value of refuge lands, the
extent of the property, and appropriation levels provided by Congress.

Service planning policy identifies 25 stepdown plans that may be applicable on
any given refuge. As previously discussed in chapter 1, six have been completed
for the Refuge Complex as a whole, which includes Massasoit NWR. We have
identified the additional plans that are the most relevant to this planning process
and have prioritized their completion. Several are ongoing as part of Refuge
Complex-wide planning, but others will be completed depending upon the
alternative chosen and available funding and staffing.

The following refuge stepdown management plans would be completed after a
final Massasoit NWR CCP is complete:
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Northern red-
bellied cooter

nesting habitat at
Crooked Pond

Habitat Management Plan
(HMP)

® Habitat Management Plan, within 2 years following CCP approval (see
discussion below).

® Annual Habitat Work Plan, annually beginning within 3 years of CCP approval
(see discussion below).

® Inventory and Monitoring Plan, within 2 years following CCP approval (see
discussion below).

® Avian Disease Contingency Plan, within 5 years of CCP approval.

m Integrated Pest Management Plan, within 5 years of CCP approval (see
discussion below).

® Cultural Resources Management Plan, within 5 years of CCP approval.

An HMP is a dynamic working document that provides refuge managers with

a decision-making process, guidance for the management of refuge habitat, and
consistency for habitat management on refuge lands. Each plan incorporates the
role of refuge habitat in international, national, regional, Tribal, state, ecosystem,
and refuge goals and objectives. The plan guides analysis of specific habitat
management strategies to achieve habitat goals and objectives, and utilizes key
data, scientific literature, expert opinion, and staff expertise. Specifically, the
HMP defines management areas and treatment units, identifies the type or
method of treatment, establishes the timing for management actions, and defines
how we will measure success over the next 15 years. The HMP for the refuge is
the first step toward achieving goal 1 objectives, regardless of the alternative
selected for implementation. The goals, objectives, and list of strategies in each
objective identify how we intend to manage habitats on the refuge, based on
current resource information, published research, and our own field experiences.
In the HMP, we will update our methods, timing, and techniques as new, credible
information becomes available. To facilitate our management, we will regularly
maintain our geographic information system (GIS) database, documenting any
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major changes to the refuge wildlife habitats. As appropriate, we will incorporate
the actions common to all alternatives into the HMP.

Annual Habitat Work Plan The AHWP is an essential component of an adaptive management approach.

(AHWP) It details incremental (or annual) tasks in support of goals and objectives, and
identifies habitat management strategies outlined in the CCP and HMP to be
completed within the plan year. Typically, the AHWP evaluates progress toward
achieving the habitat objective(s) from present management strategies and
prescriptions by evaluating the response of the resources of concern as well as
non-target resources to the habitat management strategies and prescriptions.
The refuge uses this information to help select the management strategies with
the most positive effect on refuge resources as a whole.

Inventory and Monitoring The refuge IMP is a priority for completion upon CCP approval. Regardless of

Plan (IMP) the alternative chosen, an IMP is vital for measuring our success in meeting
objectives, though inventory and monitoring methods and intensity will vary
according to the alternative chosen. The IMP will outline the methodology to
assess whether our original assumptions and proposed management actions
support our habitat and species objectives. The IMP may also be used to monitor
the potential effects of global climate change on refuge habitats and wildlife
populations. We will prioritize our inventory and monitoring needs for the
selected CCP alternative in the IMP. The inventory and monitoring results will
provide us with more status information on our natural resources.

Integrated Pest In controlling non-native or native pests, we use an integrated approach. The
Management (IPM) Plan Refuge Manual (7 RM 14.4C) defines IPM as “A dynamic approach to pest
management which utilizes a full knowledge of pest problems through an
understanding of the ecology of the pest and ecologically related organisms and
through continuous monitoring of their populations. Once an acceptable level
of pest damage is determined, control programs are carefully designed using a
combination of compatible techniques to limit damage to that level.”

The IPM Plan is a stepdown plan from the CCP and supplements both the

CCP and HMP, with documentation on how to manage specific invasive or pest
species. It will be written and kept on file at the Refuge Complex headquarters
when complete. Along with a more detailed discussion of IPM techniques, this
plan describes the selective use of pesticides for pest management on the refuge,
where necessary.

Pesticide use, with appropriate and practical best management practices for
habitat management, would be approved for use on the refuge when there
likely would be only minor, temporary, and localized effects on species and
environmental quality, by not exceeding threshold values in the chemical
profiles. We adhere to all administrative requirements for completing pesticide
use plans. Our control program would address the most critical problems first
and can be adjusted to reflect regional Service priorities, new information, or a
new resource.

Protecting Cultural As a Federal land management agency, we are responsible for locating and

Resources protecting all historic resources; specifically, archeological sites and historic
structures eligible for listing or listed on the National Register of Historic Places.
This applies not only to refuge land, but also to land affected by refuge activities.
The Service files indicate two cultural resources within the refuge boundaries
(two abandoned cabins) that have subsequently been demolished due to vandalism
and disrepair. The MHC and Service files indicate no other known sites within
the current refuge boundaries. However, archaeological sites might be exposed at
any time through erosion.
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Under both alternatives, we will evaluate the potential for impact on
archeological and historical resources as required. We will consult with the
Massachusetts SHPO and the Tribal Historic Preservation Officers (THPOs) for
the Mashpee Wampanoag Tribe, the nearest federally recognized Tribe. These
activities ensure our compliance with Section 106 of the NHPA, regardless of
the alternative. Compliance may require a State Historic Preservation Records
survey, literature survey, or field survey.

Conducting Additional For all major Federal actions, NEPA requires site-specific analysis and

NEPA Analysis disclosure of expected impacts, either by categorical exclusion, or in an EA, or
environmental impact statement. NEPA provides for categorically excluding
other routine activities from that requirement. Generally, those include the
administrative actions listed in chapter 4. Many of the actions proposed in the
alternatives, and fully analyzed in this draft CCP/EA, are described in enough
detail to comply with NEPA and will not require additional environmental
analysis prior to implementation. Although this list is not all-inclusive, the
following projects fall into that category:

m Research and refuge inventory and monitoring activities.
®m Habitat management activities.
® Implementation of predator or pest management programs.

Additional NEPA analysis would be required if we were to implement a
significant public action (e.g., hunt program) or construction project not
considered in detail in this document.

Alternatives or Actions  Based on public scoping and internal agency discussions the following alternative

Considered but management actions were considered, but eliminated from further study. All

Eliminated from Further other actions identified are incorporated into at least one of the two proposed
CCP alternatives presented.

Study

Trail Proposal The town of Plymouth requested that the Service consider allowing a trail across
the refuge and adjoining tracts owned by TNC that links parts of a larger system
of trails within the Plymouth region. The Town-proposed trail would connect a
tax title parcel owned by the town of Plymouth that abuts the northern corner
of the Crooked Pond parcel to MSSF trails. The town of Plymouth’s proposal
would use existing informal footpaths that were created by fire breaks and by
unauthorized use on the refuge.

The town of Plymouth parcel is connected to a large parcel owned by TNC that
is part of a larger Eel River Restoration Project conducted in collaboration with
the Service. TNC expressed concerns over possible adverse off-refuge resource
impacts with the current trail proposal. As originally proposed by the Town,
the new connecting trail segment on Massasoit NWR also would traverse a
steep grade requiring switchbacks. Portions of the proposed trail route would
have passed close to known northern red-bellied cooter habitat. Therefore the
proposed trail routing suggested by the town of Plymouth was eliminated from
further study.

Habitat Management The Service considered an alternative to not conduct any habitat management
other than for enhancing cooter nesting along pond shorelines. The refuge
currently manages up to 50 acres of upland habitat primarily to reduce
hazardous wildland fuel loads, and proposes to manage additional upland acres to
achieve additional hazard fuel reduction and improve habitat for several species
of migratory birds, rare Lepidoptera, and the New England cottontail. If the
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Refuge Expansion

Mosquito Control

Alternative A. Current
Management

Habitat and Population
Management

refuge were to discontinue all upland habitat management, we would no longer be
meeting regional or national hazard fuel management goals and objectives. The
risk from wildfire would continue to increase for the surrounding communities.
Upland habitats would also be at risk of being negatively altered by catastrophic
wildfires. Without frequent lower intensity fire events, upland habitats will
continue converting to a white pine dominated forest which is not typical and less
biologically diverse than the native habitat type.

The Service considered a strategic expansion of the refuge to protect additional
tracts of land in order to better support the recovery of the cooter as well as
protect and manage additional lands to benefit early successional or shrubland
dependent species in focal areas identified by the Service and conservation
partners. This action was considered to be well beyond the geographic scope of
the Massasoit NWR CCP process and, therefore, eliminated from further study.
However, a separate ongoing effort by the Service to protect shrubland habitats
on a larger landscape level is underway that will address such landscape scale
concerns, and if approved, can be incorporated during future Massasoit NWR
CCP updates.

The Service considered the potential need for surveillance monitoring or control
of mosquito species known as potential vectors of human or wildlife diseases,
such as WNV or EEE which is historically documented in the Plymouth-Carver
area. Past mosquito control operations in the area focused on cedar swamps,
which do not occur within Massasoit NWR. Any future operations can be
adequately addressed by applying the Service’s existing IPM (569 FW-1) and
biological integrity, diversity, and environmental health (601 F'W 3) policies to the
specific circumstances. Treatment options will be chosen based on these policies,
and will emphasize human safety and environmental integrity, effectiveness, and
cost factors. We will use human, wildlife, or domestic animal mosquito-associated
health threat determinations, combined with refuge mosquito population
estimates, to determine the appropriate refuge mosquito management response.
We will use current monitoring data for larval, pupal, and adult mosquitoes

to determine the need for larvicides, pupacides, and adulticides, respectively.

We will allow the use of adulticides only when there are no practical, effective
alternatives to reduce a health threat during a declared public health emergency.

Alternative A reflects current management, including activities previously
undertaken or already planned or approved. In addition to the actions common
to both alternatives, under the “Current Management” alternative, there would
be little or no change in our current management programs at the refuge. The
refuge would continue

operations and maintenance  Notching a northern red-bellied cooter for
activities within current tracking purposes
staffing and funding levels.
Alternative A (current
management) is summarized
in table 3-1, which compares
the two management
alternatives considered.

Currently, refuge habitat
management consists of
improving approximately

a 1/4-acre of northern red-
bellied cooter nesting habitat
along the Crooked Pond
shoreline using mechanical

USFWS
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means every few years. Non-lethal predator management (enclosing nests with
wire mesh) is also implemented to reduce northern red-bellied cooter nest
depredation. These actions would continue under alternative A.

Inventory and Monitoring Under alternative A, refuge staff would continue updating baseline information,
including species presence, as funding and volunteer time permits. Staff would
also continue monitoring northern red-bellied cooter nest attempts and success
along the Crooked Pond shoreline. Inventory and monitoring activities are a
major component of evaluating the success of refuge management.

Hazardous Fuel Reduction Under alternative A, with support from New England Zone fire management
resources, refuge staff would continue to manage 50 acres of oak-pine forest
and woodland to reduce hazardous fuel loading. Prescribed fire and mechanical
means would be used within the wildland urban interface. Existing fire breaks
would be managed to reduce wildfire risk to refuge neighbors as well as provide
defensible space for wildland firefighters.

Visitor Services Under alternative A, the refuge would remain closed to general public use.
Wildlife interpretation and environmental education would be allowed under a
SUP on a case-by-case basis, when refuge staff are involved with programming
or are working with partners to conduct it. There would also be small scale
outreach and virtual interpretation via the refuge Website and distribution of
materials such as the Refuge Complex brochure in the area.

Refuge Administration In alternative A, refuge staffing would remain at current levels, with all support
staff stationed at the Refuge Complex headquarters in Sudbury, Massachusetts.
There would be no dedicated staff for Massasoit NWR under alternative A.

In the discussion that follows, we describe in detail the goals, objectives, and
strategies that we would implement under alternative A.

GOAL1: Perpetuate the biological integrity, diversity, and environmental health of the pitch pine-
oak forest habitat type and associated coastal plain ponds and wetlands on Massasoit
NWR to sustain native wildlife, especially species of conservation concern such as the
federally listed northern red-bellied cooter.

Objective A1.1. On the Crooked Pond parcel, contribute to rangewide northern red-bellied
cooter population recovery by: (1) continue protecting 10 acres of existing pond
habitat and associated shoreline from human disturbance, (2) creating and
maintaining “i-acre of high quality nesting habitat for the northern red-bellied
cooter, and (3) increasing nest success and hatchling survival.

Rationale

The northern red-bellied cooter is a federally listed and a State-listed
endangered species. Massasoit NWR was specifically established to conserve
the northern red-bellied cooter and is entirely located within a 3,269-acre area
formally designated as critical habitat (USFWS 1985). Chapter 2 includes

more details about northern red-bellied cooter ecology and range-wide status.
Continued threats to northern red-bellied cooters include (but are not limited
to): a restricted geographic range; collection and disturbance by people; habitat
alterations including closed canopies at nesting sites, and; high mortality of eggs,
hatchlings, and juvenile turtles due to nest failure, nest predation, and predation
on hatchlings following emergence (USFWS 1994 and 2007).

The Massachusetts SWAP (MassWildlife 2015) notes that Statewide, only 27
percent to 35 percent of non-open-water habitat required by freshwater turtles
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Crooked Pond at
Massasoit National
Wildlife Refuge.

(northern red-bellied cooter, bog turtle, Blanding’s turtle, and wood turtle) is
currently protected.

At Massasoit NWR, headstarted northern red-bellied cooters (see chapter 2 for
details on the rangewide project) were released annually into Crooked Pond from
1985 to 1991 (81 headstarted hatchlings total; USFWS 1994), and mark-recapture
surveys were conducted to monitor their survival. Research showed high annual
survival rates averaging over 85 percent, and that the estimated population was
about 40 (Haskell 1993). From surveys conducted from 1985 to 2001, the Crooked
Pond northern red-bellied cooter population composition was almost entirely
headstarted, with a male-biased sex ratio (USFWS 2007). The current refuge
northern red-bellied cooter population was recently estimated to still be very
small. However, 2011 and 2012 research by refuge staff in confirmed breeding-
age females present in Crooked Pond, with three gravid females confirmed

in 2012. Re-initiating habitat improvements in 2014 and increased monitoring

in 2014 and 2015 resulted in five and eight confirmed nests, respectively.
Therefore, although this resident population may be small compared to other
sites throughout the range, the efforts at Massasoit NWR are important and are
contributing to population recovery.

Our objective of contributing to recovery through habitat protection and
management, and our supporting strategies, specifically addresses Recovery
Plan Task #3 (USFWS 1994):

Task 3.1: Protect occupied and potential habitat.

Task 3.2: Improve habitat at ponds with known populations by clearing nesting
sites and providing basking sites where necessary.

Task 3.3: Annually locate and protect nests at ponds with major populations.
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Task 3.4: Enforce all laws protecting the cooter and its habitat.

By protecting the 10-acre Crooked Pond and maintaining approximately 1/4-acre
of nesting habitat along the shoreline, we would benefit this resident population.
High quality northern red-bellied cooter nesting habitat is characterized by open,
sandy substrate, with little canopy cover and a southern aspect. Historically, the
land surrounding Crooked Pond consisted of pine barren habitat that occasionally
burned from lightning strikes and fires set by Native Americans. Closure of the
forest canopy around the pond edges may be detrimental as research suggests
that both hatchling success and early hatchling survival may benefit from
management which provides nesting habitat with ample sunlight (USFWS 1994).
Although we were unable to monitor the shoreline daily for nesting activity

until our recent deployment of trail cameras, northern red-bellied cooter nests
have been confirmed in all three shoreline areas where habitat was improved on
Crooked Pond (see chapter 2).

In addition to monitoring northern red-bellied cooters’ response to habitat
improvements, we would continue to protect nests from predators using non-
lethal means whenever possible. Predation of northern red-bellied cooter

nests and hatchlings following emergence is likely limiting population growth.
Predators may include predatory fish, bullfrogs, herons, snapping turtles,
raccoons, striped skunks, and other mammals. Wire nest enclosures (predator
exclosures) placed around nests as soon as they are found have been used for
decades at other sites to protect nests and hatchlings from predators (USFWS
1994). Hatchlings are trapped inside the enclosures as well and can be collected
by researchers for either release directly back into ponds, or for headstarting
which substantially increases their first year survival (see chapter 2). Hatchlings
collected at the refuge since 2013 have been contributing to the headstarting
program, and some of these hatchlings are released the following spring at non-
refuge sites contributing to range-wide recovery.

The northern red-bellied cooter is protected by the ESA (16 USC 1531) and
associated regulations (50 CFR 17), and by the MESA (MGL, Chapter 131A)
and associated regulations (321 CMR 10.00). The Federal and State designations
prohibit taking or possessing northern red-bellied cooters without a permit.
Although the entire refuge is closed to the public, trespass issues persist and
establishing a physical closure at nesting sites may prevent trespassers from
entering sensitive nesting areas. Law enforcement staff enforces the closure

of the refuge to prevent degradation of habitat and minimize disturbance to
northern red-bellied cooters, especially at Crooked Pond. It can take a female
cooter several hours once she emerges from the water to find a nesting spot,
dig the nest chamber, lay her eggs, and cover the nest (USFWS unpublished
data). Any human presence during the day, even for a short amount of time,
could disrupt this behavior. Year-round closure of the refuge to public use would
continue and limit access to northern red-bellied cooters and their habitat to
minimize human disturbance.

Strategies

Continue to:

®m Use mechanical and hand tools (such as rototiller, rakes, shovels, axes, and
chainsaws) to reduce encroaching shrubby vegetation, remove herbaceous
vegetation, girdle large canopy trees, and loosen soil at two sites on the
Crooked Pond shoreline by late May at least every third year.

B Protect northern red-bellied cooter nests with predator exclosures (nest
enclosures) to protect eggs and emerging hatchlings at Crooked Pond.
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Objective A1.2.

m Coordinate with conservation partners and participate in the State
headstarting program when northern red-bellied cooters successfully nest on
the refuge.

m Support and facilitate collaborative research on northern red-bellied cooters
on refuge lands to determine the population and factors limiting survival and
reproduction, and establish short-term population objectives.

®m Use temporary signs to establish a physical closure at northern red-bellied
cooter nesting sites along the Crooked Pond shoreline annually from mid-May
through mid-September, and address trespass issues as they occur.

m Make appropriate changes in management for northern red-bellied cooters
within 6 months of completion of any 5-year reviews or recovery plan updates
to accommodate updated recovery criteria, research needs, or any additional
needs identified.

Refer also to objective A3.1 for landscape scale, off-refuge strategies.

Inventory and Monitoring Elements

Continue to:

m Collaborate with conservation partners to search nesting habitat along the
Crooked Pond shoreline for nesting northern red-bellied cooter activity from
late May through August by walking through nesting areas at least once per
week, and more often as time allows.

® Coordinate with conservation partners to install trail cameras at nesting sites
to document nesting activity and trespass as time allows.

®m Record location and monitor nest success (total eggs laid and hatched) if nests
are found.

Manage 50 acres of mixed pine-oak forest and other upland habitats on
the refuge to reduce hazardous fuel loading through mechanical and
prescribed fire.

Rationale

The wildland urban interface has gained increasing importance as more
Americans build homes in rural settings adjacent to public lands. Since the
development and implementation of the National Fire Plan, there has been a
marked increase in reduction of hazardous fuels in the wildlife urban interface on
the edge of Federal lands. (http://www.fws.gov/fire/living with_fire/wildland
urban_interface.shtml, last accessed 11/06/2015).

Plymouth was named a Federal “Community at Risk” in 2001 because of the

high risk to the community from wildfire on Federal lands. A community is
considered at risk from wildland fire if it lies within the urban/wildland interface,
defined as: “where humans and their development meet or intermix with wildland
fuel” (Federal Register Vol. 66, No. 3, Pages 751-754, January 4, 2001). To

reduce risk of wildland fires to homes nearest to the refuge, the Service began
using mechanical means and prescribed burns as management tools to reduce
hazardous fuels. Firefighters from the Service, TNC, the Commonwealth of
Massachusetts, and Plymouth Fire Department, performed controlled burns on
20 acres of the refuge in (spring) 2007. These same 20 acres and an additional
adjacent 30 acres were burned in the spring of 2011. Controlled burns reduce the
build-up of leaf litter, dead wood, and other plant material that could otherwise
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Chapter 3. Alternatives Considered, Including the Service-preferred Alternative

fuel a wildland fire, and also help prepare sites for seedling establishment,
promote oak re-sprouting, and foster plant nutrient recycling.

The primary aims of prescribed burning under alternative A (see map 2-5)

are to reduce hazardous fuel accumulations, establish fuel breaks between the
refuge and neighboring residential communities, and reestablish the natural
role of fire within the pine-oak community. Moreover, these management actions
can secondarily benefit native habitat and wildlife by restoring more structural
habitat and species diversity across the landscape.

The pitch pine-oak community is a fire-dependent habitat type. Pitch pines often
have shoots that can grow directly from the trunk, enabling trees to re-sprout
after fire has killed the crown, and thick bark protects the trunk from damage
unless the fire is very severe. When fires occur in this community type on a
frequent basis, they are generally of low severity, which helps maintain the

plant community structure. If fires are not sufficiently frequent, the flammable
material (fuel load) accumulates. Fires can burn much hotter and with greater
severity. In such situations, a hot (high severity) fire may kill trees and, under
certain wind conditions, potentially expand into surrounding communities at the
wildland urban interface. The refuge is surrounded by several densely populated
communities at risk of wildfire due to their close proximity to the hazardous fuels
and lack of defensible space.

Strategies

Continue to:

® Evaluate the entire refuge in the context of wildland urban interface risks and
along with Service partners, facilitate planning of additional hazardous fuel
reductions to protect neighboring communities.

m Utilize prescribed fire and mechanical clearing including mowing, cutting, and
masticating in accordance with the approved FMP and Annual Burn Plans
every 3 to 5 years initially to maintain approximately 75- to 100-foot-wide
shaded fuel breaks between the refuge and residential areas, and 10 to 25-foot
fire breaks between burn units. Transition to a 5- to 10-year interval on the
northeastern portion of the Crooked Pond parcel over time. The target shaded
fuel break effective width is 100 feet, and the target fire break effective width
between burn units is 12 feet.

Inventory and Monitoring Elements
Continue to:
B Document all management actions using GIS.

® Fulfill monitoring elements as outlined in annual burn plans to evaluate how
well burn objectives are met.

Promote awareness and support for the protection of sensitive resources on Massasoit
NWR through community outreach and opportunities for connecting the public to the
refuge’s natural resources.

Provide environmental education and interpretation programming via permit
or special staff-led events, and conduct community outreach working through
partnerships, to inform the public about the refuge and its resources.

Rationale

Based on duty locations, budgetary and staffing constraints, regular onsite
environmental education or interpretative programming is not offered. The
Service has provided a limited amount of interpretation regarding the refuge
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and its resources through its partners and Website. For example, the Service
currently posts information on the management and natural history of the
northern red-bellied cooter on the Massasoit NWR Website. The Refuge
Complex brochure also provides information to the public about the refuge.

Informational signage on the refuge is currently minimal. Signs indicate closures
to promote wildlife and habitat conservation. There are currently no interpretive
resource signs on the refuge.

Continuation of current management under alternative A would retain the
closure to all public uses, see map 3-1), providing environmental education and
interpretation exclusively by SUP or when led by refuge staff. Environmental
education and interpretation are proposed as compatible uses for Massasoit
NWR when guided by a Service partner or refuge staff (see appendix B).The
amount of future outreach would also remain minimal under this alternative with
only the basic amount of community outreach conducted. It is standard practice
for the Service to inform the public of any large scale management practices,
including prescribed burns. We would continue to issue press releases for large-
scale management activities taking place on the refuge to keep the Plymouth
community informed.

It is important to cultivate an awareness and appreciation in local communities
of the refuge’s unique contribution to the Refuge System mission. Both
environmental education and interpretation are among the six priority public
uses for the Refuge System. In addition, the President has directed all Federal
agencies, as part of his Transparency and Open Government memorandum and
directive, to provide information to the public. Agencies “should harness new
technologies to put information about their operations and decisions online and
readily available to the public” (The White House 2009).

Strategies:

Continue to:

m Allow occasional guided interpretative field trips on the refuge hosted by
partners under SUP.

m Use the refuge Website to provide information about the northern red-bellied
cooter and explain refuge management.

® Disseminate the Refuge Complex brochure to provide information on refuge
and wildlife management.

®m Notify the public of large scale management activities (e.g., prescribed
burns), their purposes, and possible impacts through press releases and the
refuge Website.

®m Manage the refuge volunteer program.

m Coordinate with local organizations to promote awareness about the refuge and
its resources.

Monitoring Elements:
Continue to:
B Record number of interpretive programs and number of attendees.

® Record volunteer hours.

® Record number of press releases.
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Map 3-1 Alternative A. Current Management
Map 3-1. Alternative A Public Use (Closures).
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GOAL 3:
Objective A3.1.
Northern red-
bellied cooter
hatchling

Enhance collaborations with Federal and State agencies, conservation organizations,
and local communities to promote species and habitat conservation across the pitch
pine-oak landscape in southeastern Massachusetts, and to support Massasoit NWR's
purpose and the Refuge System and Service missions.

Work with the northern red-bellied cooter recovery team and species experts
to refine our understanding of species habitat requirements, methods for
assessing the quality of habitat range-wide, and the factors limiting survival
and reproduction. Also, work with these experts to determine high priority
areas for habitat management across its range and determine suitable
management actions.

Rationale

Although the refuge lies entirely within the formally designated critical habitat
for northern red-bellied cooters (USFWS 1984), the refuge is comparatively
small and supports only a small percentage of the total population. Actions taken
on refuge lands will benefit northern red-bellied cooters, but the Service has an
additional responsibility and opportunity to support rangewide recovery through
research efforts and increased partnering. This objective specifically addresses
Recovery Plan Tasks #2 (research) and #4 (population management informed by
research):

Task 2.1: Expand studies to determine and mitigate limiting factors.
Task 2.2: Continue natural history studies.
Task 4.1: Continue to conduct and improve the hatchling headstart program.

Task 4.2: Evaluate the status of each pond/river population and supplement
turtle numbers if and where warranted.

Research needs outlined in the recovery plans (USFWS 1981, 1994) and the
5-year update (USFWS 2007) will be best met with a collaborative approach
involving many conservation partners. Funding for research is often difficult to
secure. Currently, the Service has been working with the MassWildlife and the
Massachusetts Cooperative Fish and Wildlife Research Unit, and has secured
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funding and entered into a cooperative agreement for 2015 and 2016. The overall
aims of that cooperative agreement are to evaluate indicators of progress toward
recovery, determine if down-listing or delisting criteria are met, and to make
recommendations for listing reconsiderations. Specific research project objectives
are: (1) document the current geographic distribution and abundance of cooters
in southeastern Massachusetts; (2) document demographic parameters, such as
growth rates and sex ratios, and evidence of reproduction and recruitment to
model the ability of subpopulations to persist as self-sustaining subunits over
time; (3) temporarily increase the headstart program and evaluate the efficacy
of the 25-year headstart program as a cost-effective strategy to augment cooter
populations, further expand geographic distribution, and reduce the risk of local
extinction; (4) assess site specific habitat conditions and evaluate effectiveness of
management at sites; and, (5) prioritize land protection. Protocols for assessing
habitat and for conducting rapid assessment surveys to determine presence of
northern red-bellied cooters are also being developed as part of this project. The
Service will continue to provide staff and equipment support whenever possible
and administer funds for this research.

Strategies

Continue to:

® Work with MassWildlife, Massachusetts Cooperative Fish and Wildlife
Research Unit, and other partners to fulfill priority research objectives.

m Support efforts and research toward rangewide recovery of the northern red-
bellied cooter.

Inventory and Monitoring Elements

Continue to:

® Record the number of research projects funded and research objectives
met annually.

Objective A3.2. Work with local and regional wildland and structural fire management
professionals to continue to protect communities at risk in southeastern
Massachusetts from wildfire.

Rationale

Plymouth was named a Federal “Community at Risk” in 2001 because of the high
risk to the community from wildfire on Federal lands, as described in objective
Al.2. A community is considered at risk from wildland fire if it lies within the
urban wildland interface, defined as: “where humans and their development meet
or intermix with wildland fuel” (Federal Register Vol. 66, No. 3, Pages 751-754,
January 4, 2001). To reduce risk of wildland fires to homes nearest to the refuge,
the Service began using mechanical means and prescribed burns as management
tools to reduce hazardous fuels. Firefighters from The Nature Conservancy,

the State of Massachusetts, and the Plymouth Fire Department, assisted the
Service with controlled burns on the refuge in (spring) 2007 and again in 2011
and provided the Service with technical and logistical support for planning and
implementing other hazardous fuel reduction projects.

These same Service partners need the Service reciprocate by providing refuge
firefighting and other resource assistance to them to complete similar hazardous
fuel reduction treatments in their respective jurisdictions (off-refuge), across

the larger at risk community. As all governmental budgets continue to decrease,
collaborating and sharing resources across agency and ownership boundaries is
becoming the norm throughout the wildland fire community.
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Strategies:

Continue to:

®m Coordinate with abutters, private landowners, and conservation partners to
ensure protection of communities at risk as well as natural resources.

® Work with the MADCR to implement ‘Fire Wise’ (http://www.firewise.org)
educational programs in neighboring communities.

® Support other land management agencies with their fuel reduction projects
by providing assistance through training, equipment, staff time, and technical
expertise.

Inventory and Monitoring Elements
® Annually record the number of partnership hazardous fuel reduction projects
the Service participates in.

B Annually record the number of Fire Wise programs implemented and number
of attendees.

® Annually record the number of acres treated.

Alternative B. In addition to actions common to all alternatives, alternative B represents an

Expanded Management extension and progression of all areas of refuge management. Alternative B
reflects expanded management through additional biological work, as well as
increased visitor services opportunities. Under alternative B, northern red-
bellied cooter habitat management and monitoring would be conducted on
additional refuge-owned parcels, and prescribed burning would be expanded and
targeted toward increasing structural habitat and species diversity to benefit
species of conservation concern. In addition, we would consider opening most of
the Crooked Pond parcel to hunting, and would undertake a separate process for
developing a hunt plan. We propose to open for the white-tailed deer and wild
turkey hunt seasons, and perhaps others. All hunt seasons would be evaluated
as part of this process. Wildlife observation and photography, interpretation
and environmental education would be allowed on special occasions when led
by refuge staff or partners working under an SUP. These activities would
allow visitors to gain a better understanding of the unique natural resources
the refuge protects and ideally to become better stewards and advocates for
resource conservation. Under alternative B, refuge staffing and funding levels
would support new wildlife population, habitat, and invasive/overabundant species
management activities, and new compatible, wildlife-dependent recreational
opportunities. Public use evaluations, along with wildlife and habitat monitoring
programs, would assist us in assessing the intensity of public use and adapting
our management strategies and practices. Alternative B goals, objectives, and
strategies are summarized in table 3-1.

Habitat and Population Alternative B expands current habitat and population management over the

Management next 15 years. Alternative B expands efforts to improve northern red-bellied
cooter nesting habitat enhancement work from Crooked Pond to additional
refuge pond shorelines. We would also improve biological integrity, diversity, and
environmental health refuge-wide by removing non-native invasive species, and
expand the purpose of prescribed fire and mechanical treatments to improve
habitat for breeding migratory songbirds such as ovenbirds, eastern towhees,
eastern wood pewees, and prairie warblers.

Inventory and Monitoring Inventory and monitoring efforts would expand to include more consistent

and frequent monitoring of nesting northern red-bellied cooters. We would
also initiate additional baseline inventories to expand our knowledge of plants,
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invertebrates, and other species of conservation concern on the refuge and
adjoining landscape. The increase in management, such as prescribed burning, to
benefit trust resources (including migratory birds) would result in an increased
monitoring effort to carefully document how well management actions are
achieving biological objectives, for example, by monitoring vegetation and bird
response to habitat treatments and/or human disturbance.

Under alternative B, the Service would provide opportunities for guided wildlife
observation and photography, environmental education and interpretation.
Hunting could occur in the future after completion of a separate assessment and
public review process.

The following criteria are provided to ensure quality wildlife-dependent
recreation on national wildlife refuges by the General Guidelines for Wildlife-
Dependent Recreation, Fish and Wildlife, in the Service Manual, 605 FW 1:

® Promotes safety of participants, other visitors, and facilities.

® Promotes compliance with applicable laws and regulations and
responsible behavior.

® Minimizes or eliminates conflict with fish and wildlife populations or habitat
goals or objectives in an approved plan.

® Minimizes or eliminates conflicts with other compatible wildlife-dependent
recreation.

® Minimizes conflicts with neighboring landowners.

® Promotes accessibility and availability to a broad spectrum of the
American people.

® Promotes resource stewardship and conservation.

® Promotes public understanding and increases public appreciation of America’s
natural resources and our role in managing and conserving these resources.
Provides reliable and reasonable opportunities to experience wildlife.

m Uses facilities that are accessible to people and blend into the natural setting.
m Uses visitor satisfaction to help to define and evaluate programs.

Expanding northern red-bellied cooter conservation and management as
proposed under alternative B would require additional staff resources to fully
implement. A 2008 national staffing model for the Refuge System indicated
that the Refuge Complex should have one additional law enforcement officer
with shared responsibilities on several refuges and an additional biologist for
the refuge. Alternative B proposes a staffing level consistent with the minimum
requirements for a Refuge Complex of this size and importance by adding

one additional law enforcement officer on the Refuge Complex and one (term/
permanent) biologist dedicated to Massasoit NWR. Any staffing increases must
be based on permanent sources of funding, and in consideration of all regional
and Refuge Complex priorities. We would prioritize hiring a shared Federal
wildlife officer for the Refuge first. Hiring a full-time biologist is a lower priority
within the Refuge Complex.
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The following describes in detail the goals, objectives, and strategies that we
would implement in alternative B.

GOAL1: Perpetuate the biological integrity, diversity, and environmental health of the pitch pine-
oak forest habitat type and associated coastal plain ponds and wetlands on Massasoit
NWR to sustain native wildlife, especially species of conservation concern such as the
federally listed northern red-bellied cooter.

Objective B1.1. Contribute to rangewide northern red-bellied cooter population recovery and
long-term persistence of other native coastal plain pond biota by: (1) protecting
10 acres of existing pond habitat at Crooked Pond and all refuge-owned
shoreline from human disturbance; (2) creating and maintaining 1 acre of
high quality nesting habitat on the shorelines of Crooked, Island, Gunners
Exchange, and Hoyt Ponds on Massasoit NWR; and, (3) increasing northern
red-bellied cooter nest success to at least 60 percent by protecting nests from
mammalian predators and increasing hatchling survival through headstarting.

Rationale

The need for active management for northern red-bellied cooters (including
habitat management) is described in chapter 2 and in the rationale for objective
Al.1 under alternative A. In alternative B, however, we propose to expand our
active management from % acre to at least 1 acre of nesting habitat for northern
red-bellied cooters on refuge lands. More resources would be directed toward
improving existing nesting areas, as well as creating new nesting areas along
additional pond shorelines. Please also see objective B3.1 for more information
about landscape scale work off refuge.

As previously discussed in chapter 2, coastal plain pond and shoreline habitats
also provide habitat for many other species occurring almost exclusively on
coastal plain ponds. The plants of the pondshore community are particularly
adapted to the nutrient-poor conditions, and although often restricted to that
environment, are able to compete with more widespread plants that require more
nutrients. Several Massachusetts plant species of greatest conservation need
occur only in coastal plain ponds, including the globally rare species Plymouth
gentian, rose coreopsis, and terete arrowhead, (MassWildlife 2015) all of which
are documented from Massasoit NWR. Many rare plant species associated

with coastal plain ponds are regionally rare species as well, as indicated by
Brumback and Gerke (2013). Coastal plain pond shorelines are important habitat
for dragonflies and damselflies (over 45 odonate species are known to occur on
coastal plain ponds and several of those species are rare), and coastal plain ponds
have been listed (White et al. 2014) as the most vulnerable odonate habitats in
the northeastern United States. The water willow stem borer is a Massachusetts
threatened (noctuid moth) species known from coastal ponds in MSSF that may
also be present on Massasoit NWR pond shorelines. Larger ponds are used by
migrating and wintering waterfowl. Sudden alterations to natural hydrologic
regimes pose the greatest threats to these systems. Many Massachusetts coastal
plain ponds are in a fragile balance (MassWildlife 2015).

Gunners Exchange, Hoyt and Island Ponds all host natural populations of
northern red-bellied cooters and, like Crooked Pond, they all were among the
early release sites chosen for headstarted hatchlings during the first few years
of the program (USFWS 1994). These ponds are also within the 3,269-acre

area designated as critical habitat. In alternative B, we would expand efforts

to promote northern red-bellied cooter nesting by evaluating all refuge-owned
shoreline on these ponds, and identifying areas where nesting habitat could be
created or enhanced. We expect an additional 3/4 acres of habitat to be identified
and managed through this expanded effort. Methods would be similar to those
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already described in chapter 2 and in objective Al.1, and are likely to include
mechanical and hand tools to reduce encroaching low shrubby vegetation,

reduce canopy cover and increase sun exposure, and (if necessary) loosen

soil. Additionally, felled trees will be used to create additional turtle basking
opportunities. The best basking sites have prolonged sun exposure, are easily
accessible to turtles, and provide safety from predators and disturbance. Turtles
often bask on logs that are partially in water and partially on the shore. These
slanted logs give the turtles a choice to either climb completely out of the water
or remain partially submerged.

All nests found in these expanded nesting areas would be enclosed with predator
exclosures, as described in objective Al.1. We will carefully monitor hatch
success of all nests to determine how well the exclosures are contributing to
success. Additional non-lethal predator management techniques may also be
explored and implemented under this alternative if nest success objectives are
not being met. In particular, electric fencing has been an effective method for
reducing predator impacts for other turtle nesting species (Geller 2012, Quinn
et al. 2015) in nesting areas where depredation occurs. Electric fencing may be
an effective means for preventing nest loss at Massasoit NWR if staff are unable
to enclose nests immediately after eggs are laid. Trespass issues would likely
persist under this alternative, but establishing a physical closure at nesting sites
may prevent trespassers from entering these areas.

Land use practices (e.g. herbicide and insecticide use from forestry, agriculture,
and mosquito abatement) that were implemented on or near Crooked Pond prior
to refuge establishment may influence survival of the northern red-bellied cooter.
Although the cranberry industry used a substantial amount of organochlorine-
based and other pesticides in Plymouth County from the late 1940s to 1960s,
there have been no studies to determine whether long-lived northern red-bellied
cooters still carry pesticide burdens (USFWS 1994). Although Crooked Pond

is currently protected and isolated from surface land uses that may contribute

to contamination in the kettle-hole ponds, groundwater sources in the region
could potentially become contaminated from such sources as lawn fertilizers,
pesticide use on nearby agricultural lands, storm water run-off, and septic tanks.
Under this alternative, it would be important for refuge staff to conduct baseline
monitoring to determine the existing water quality conditions at Crooked Pond.

As previously discussed in chapter 2, water rises and falls in most Massachusetts
coastal plain ponds with seasonal changes in the water table, periodically leaving
an exposed shoreline in late summer, though in wet years the pondshore may
remain inundated year-round. Dominant plants on the exposed shore as the
water levels drop are herbaceous and graminoid species. As the water levels go
down, any aquatic organic material is subjected to oxidation and removal from
the system, changing the water-holding capacity of the pond’s substrate, and
possibly making the pond more vulnerable during future water drawdowns.
Groundwater connections provide cool, low-nutrient water to ponds, and would
normally enhance water quality. In areas with polluted groundwater however,
ponds can acquire the pollutants with negative effects on the habitat. In the
winter, when there is little evaporation and much precipitation, the groundwater
and ponds rise, and the ponds are recharged (MassWildlife 2015). Under
alternative B, the refuge would coordinate with the MADEP and other partners
to assure water quality is supportive of northern red-bellied cooters.

The need for clean water sometimes leads water companies or water districts
to view conservation areas as ideal locations for public water supplies, without
considering impacts to wetland dynamics when issuing water supply permits.
Municipal and irrigation well withdrawals can lower water levels within a pond
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dramatically, allowing expansion of shrubs into the historically open bank
shoreline areas. However, there is also a concern of rising groundwater levels
due to climate change which leads

to higher than normal water levels,
preventing the natural water level
cycling in the ponds. Shrub and

tree encroachment threaten pond
shorelines in areas with excessive
withdrawal. Seasonally high water
levels prevent tree and shrub
encroachment, and seasonal low water
is necessary to expose the pondshore
for plant germination and growth.
Excessive drawdown from pumping
for water consumption or cranberry
bog irrigation reduces natural
fluctuations and allows woody species
to advance down the shores. Use of
coastal plain ponds as recipients of
irrigation runoff from cranberry bogs
introduces nutrients and pesticides
into the water. The nutrients and
pesticides can alter which species

can survive, and encourage excessive
growth of algae and vascular plants
(MassWildlife 2015). Under alternative
B, the refuge would support expanded collaborative research, including off-refuge
surface water and groundwater withdrawal effects on refuge pond water quality,
harmful algal bloom, and shoreline habitats.

As noted in chapter 2, an exotic invasive species that has recently invaded a
number of Massachusetts coastal plain ponds is gray willow. Gray willow is not
as averse to seasonally high water as native shrubs are, and seems to thrive
along these pond shores, particularly where soil disturbance has occurred and
poses a threat to the water willow, the willow stem borer host plant. Both fanwort
and hydrilla are increasingly detected in Massachusetts coastal plain ponds and
control of these species is very difficult. The control of nuisance aquatic plants,
particularly submerged aquatic vegetation, often requires the use of herbicides at
concentrations that can harm local populations of rare native plants and animals
if present (MassWildlife 2015), or expensive manual and mechanical removal
methods. Under alternative B, the refuge would assess and control aquatic
non-native invasive species and other invasive species using various methods in
coordination with partners.

Changes in climate and local weather patterns will likely affect aquatic systems
by exacerbating or accelerating habitat degradation due to other identified
threats (MassWildlife 2015). Warmer temperatures will warm water in coastal
plain ponds faster than normal, and may make some ponds inhospitable to

their suite of current species. Warming of surface and groundwater in coastal
plain ponds may create conditions that favor invasive species, and increase
growing seasons for harmful algal blooms. Additionally, increases in severe

rain and snowfall events will increase runoff of pollutants from agricultural and
urban areas into waterbodies. Increases in rain will also increase atmospheric
deposition of pollutants, including nitrogen deposition. In addition to increased
nutrient pollution from runoff and atmospheric deposition, increased surface
water temperatures will allow longer growing seasons for nuisance aquatic plants
and harmful algal blooms (MassWildlife 2015). Extended periods of drought could
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result in lowered water levels and the loss of littoral habitat, used for foraging,
rearing, reproduction, and refuge for northern red-bellied cooters plus a myriad
of other species including mussel, odonate, fish, and invertebrates.

Recent research indicates that the last two decades have been the wettest years
in the Northeast in 500 years (Pederson et al. 2013, Newby et al. 2014, Weider
and Boutt 2010). The Sustainable Water Management Initiative, administered by
the MADEP, with input from multiple state agencies, is also supporting research
by USGS into the degree of hydrological alterations imposed by water supply
withdrawals and climate change (MassWildlife 2015). Additionally, the USGS has
modelled the impact of sea level rise on the Sagamore and Monomoy flow lenses
on Cape Cod. More low-lying coastal areas including near the refuge would have
shallow depths to water (5 feet or less) for projected sea-level rises of 2, 4, and 6
feet above 2011 levels. The USGS study indicates that while the potential exists
for groundwater inundation in some area, the effects of sea-level rise on depths to
water and infrastructure likely will not be substantial on a regional level (Walter
et al. 2016).

In addition, the northern red-bellied cooter’s habitat may be impacted by climate
change. The Climate Change and Massachusetts Fisheries and Wildlife report
indicates that kettle hole ponds have a medium vulnerability rating (score of
five with one low and seven high) for impacts from climate change under both the
low and high global carbon emissions scenarios. This means that these ponds are
vulnerable to climate change and at risk of being reduced or greatly reduced in
extent under either emissions scenario. The factor most influencing this score is
the vulnerability to aquatic invasive species (Manomet and MassWildlife 2010). If
invasive species were to proliferate within refuge ponds such as Crooked Pond,
essential vegetation for northern red-bellied cooters such as native water milfoil
may be diminished. Climate change induced drought conditions could reduce
groundwater table levels and subsequently lower water levels in Crooked Pond
and other refuge ponds supporting northern red-bellied cooters. Warmer water
temperatures could also decrease dissolved oxygen levels in the pond. Therefore
monitoring water depth and dissolved oxygen are important to protecting the
northern red-bellied cooter. See also objective B3.1 for a discussion of landscape
scale (off-refuge) work under alternative B.

As previously discussed in chapter 1, Massachusetts has been collaborating with
other northeastern state and Federal wildlife agencies and non-government
conservation organizations to complete standardized surveys, assessments,

and develop standardized monitoring protocols for species of conservation need
and the habitats upon which they depend. The consistent and widespread use

of common monitoring methodologies and survey protocols will help support
regional assessments of the status and trends for SGCN and their habitats,

such as the NEAFWA Monitoring and Performance Reporting Framework
(NEAFWA 2008, see http://rcngrants.org/content/regional-monitoring-and-
performance-framework).

Some of the regional and statewide surveys and assessments and standardized
monitoring protocols completed or now in process with funding from the

RCN Grant Program that are relevant for coastal ponds conservation include
dragonflies and damselflies (odonates), freshwater aquatic habitats (Gawler
2008), and frogs. In addition, the NEAFWA also funded development of a
database for regional invertebrate SGCN through a partnership with the
Carnegie Museum of Natural History in Pittsburgh (Fetzner 2012). A simple
results chain model (Margoluis and Salafsky 1998; Foundations of Success
2009) for assessing northern red-bellied cooter headstarting effectiveness was
also developed. Another more complex, multiple (parallel) conservation action
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results chain model for Plymouth Gentian, another indicator of coastal plain pond
health (ecological integrity) has also been developed to help assess effectiveness
of conservation actions. Constructing and using results chains like these can
illuminate the complexities in effecting conservation to managers, policy makers,
regulators, and concerned citizens.

Strategies

Continue to:

®m Use mechanical and hand tools (such as rototiller, rakes, shovels, axes, and
chainsaws) to reduce encroaching shrubby vegetation, remove herbaceous
vegetation, girdle large canopy trees, and loosen soil at two sites on the
Crooked Pond shoreline by late May at least every third year.

B Protect northern red-bellied cooter nests with predator exclosures (nest
enclosures) to protect eggs and emerging hatchlings at Crooked Pond.

m Coordinate with conservation partners and participate in the State
headstarting program when northern red-bellied cooters successfully nest on
the refuge.

® Support and facilitate collaborative research on northern red-bellied cooters
on refuge lands to determine the population and factors limiting survival and
reproduction, and establish short-term population objectives.

m Use temporary signs to establish a physical closure at northern red-bellied
cooter nesting sites along the Crooked Pond shoreline annually from mid-May
through mid-September, and address trespass issues as they occur.

m Make appropriate changes in management for northern red-bellied cooters
within 6 months of completion of any 5-year reviews or recovery plan updates
to accommodate updated recovery criteria, research needs, or any additional
needs identified.

In addition:

Within 3 years of CCP implementation:

m Prioritize refuge-owned shoreline of Gunners Exchange, Hoyt, and Island
Ponds for opportunities to create and expand nesting habitat for northern
red-bellied cooters. Develop and implement appropriate strategies including
mechanical and hand methods to reduce encroaching shrubby vegetation,
remove herbaceous vegetation, girdle large canopy trees to increase sun
exposure, and (if appropriate) loosen soil.

® Provide basking logs for northern red-bellied cooters refuge-wide by placing
large, downed trees along pond shorelines.

® Protect northern red-bellied cooter nests with predator exclosures (nest
enclosures) to protect eggs and emerging hatchlings refuge-wide. Implement
additional non-lethal predator management techniques, such as electric
fencing, if necessary to meet nest success objectives.

m Use temporary signs to establish physical closures at potential northern red-
bellied cooter nesting sites refuge-wide, and particularly along refuge-owned
shoreline of Island Pond, Gunners Exchange Pond, and Hoyt Pond annually
from mid-May through mid-September. Address trespass issues as they occur.

® Assure that water quality is supportive of northern red-bellied cooters in
coordination with MADEP and other partners.
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m Assess and control aquatic non-native invasive species, and other invasive
species using mechanical methods, herbicide, or biocontrol in coordination with
the MADCR, the town of Plymouth, and other conservation partners.

m Collaborate with the MassWildlife and other state agencies to define invasive
species of greatest risk and to find funding for research and conservation
action for species that pose the greatest threat native coastal pond biota.

® Support expanded collaborative research, including off-refuge surface water
and groundwater withdrawal effects on refuge pond water quality, harmful
algal bloom, and shoreline habitats, to determine the population and factors
limiting survival and reproduction of northern red-bellied cooters and other
coastal pond species of conservation concern on refuge lands.

m Seek grants and funding partnerships to support seasonal staff and coastal
plain pond biota activities.

See also objective B3.1 for landscape scale, off-refuge strategies.

Inventory and Monitoring Elements

Continue to:

m Collaborate with conservation partners to search nesting habitat along the
Crooked Pond shoreline for nesting northern red-bellied cooter activity from
late May through early August by walking through nesting areas at least once
per week, and more often as time allows.

® Coordinate with conservation partners to install trail cameras at nesting sites
to document nesting activity and trespass as time allows.

®m Record location and monitor nest success (total eggs laid and hatched) if nests
are found.

Within 3 years of CCP implementation:

m Collaborate with conservation partners to search nesting habitat refuge-wide
for nesting northern red-bellied cooter activity from late May through early
August by walking through nesting areas at least once per week, and more
often as time allows.

® Record location and monitor nest success (total eggs laid and hatched) for all
nests found refuge-wide.

® Monitor water quality by conducting baseline surveys in Crooked Pond
(consistent with other sampling efforts in Plymouth, Massachusetts, including
Secchi depth, pH, phosphorus, nitrogen, dissolved oxygen, and heavy metals).
Monitor water quality every 10 years, or more frequently if baseline surveys
results reveal factors of concern.

® Conduct baseline survey of aquatic plants, especially invasive species, on all
refuge ponds beginning with Crooked Pond, and evaluate feasibility of control
if detected. Document extent of aquatic invasive species every 5 years or more
frequently if control is implemented.

m Survey refuge ponds to assess fish, invertebrate, and plant community
structure.

® Monitor rare plant populations in and around refuge ponds to detect affects
from human activities.
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® Carry out monitoring and de novo sampling of freshwater mussel and odonate
communities on refuge ponds in collaboration with MassWildlife, and track
invasive invertebrate occurrence during native species surveys.

Objective B1.2. Manage up to 200 acres of mixed pine-oak forest habitats on Massasoit NWR
with prescribed burning, mechanical methods and other methods to (1) reduce
fuel loading and wildland fire risk and (2) improve habitat for migratory bird
species of conservation concern, such as ovenbirds, eastern towhees, eastern
wood-pewees, and prairie warblers, by providing a mosaic of forest ages and
structure over the 15-year period.

Rationale

The importance of reducing hazardous fuel loads and minimizing wildland fire
risk was already discussed in the rationale for objective A1.2. Here we discuss
the additional rationale for expanding prescribed burning and mechanical
methods from a focus on fuel reduction, to non-native invasive species control for
migratory bird and other species of conservation concern that may additionally
benefit including New England cottontail, forest bat species, reptiles and
amphibians, and invertebrates including pollinators. Because a large number of
SGCN identified in
the Massachusetts
SWAP (MassWildlife
2015) inhabit them,
pitch pine-oak
upland forest, open
oak woodlands, and
enduring shrublands
are a high priority
for both additional
land protection and
increased restoration
and management in
Massachusetts, using
both prescribed

fire and mechanical
treatment.

Historically, fires
in Massachusetts
likely resulted in a
“shifting mosaic” of
grasses and forbs,
shrubs, and trees,
typically with canopy
cover of less than 60
percent (savanna,
- shrubland, and

Controlled burn on open oak woodland).
Massasoit National These habitats are now considered very rare on the Massachusetts landscape
Wildlife Refuge (MassWildlife 2015). Historical return intervals for canopy-replacing wind and

fire disturbance events vary across Massachusetts, and are generally shortest

(40-150 years between severe fires and/or hurricanes) in the pitch pine-oak

barrens of coastal and eastern Massachusetts, indicating that 10 to 31 percent

of pitch pine-oak barrens naturally occurred in early successional (less than

and up to 15 year-old) forest (Lorimer and White 2003). Historically, the largest

individual wind and fire disturbance patch sizes appear to have exceeded 2,470

acres in pitch pine-oak barrens in the northeast (Lorimer and White 2003). Early

USFWS
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successional habitats are currently less common in southern New England than
in pre-settlement times (Litvaitis 1993, DeGraaf and Miller 1996). The impact of
fire and beaver flooding on the landscape was curtailed by European settlement
and subsequent development (Askins 2001). Where these rare savanna,
shrubland, and open oak woodland habitats do still occur, they support a number
of Massachusetts SGCN, particularly migratory birds, moths and butterflies,
and plants. Absent disturbance, the savanna, shrubland, and open oak woodland
“thicket,” and other pitch pine-oak upland forest habitats eventually succeed to
mature, closed-canopy forest.

Shrublands are relatively ephemeral, upland habitats that are dominated by

low woody vegetation (generally less than 3 feet tall), with varying amounts of
herbaceous vegetation and sparse tree cover according to the Massachusetts
SWAP (MassWildlife 2015). Enduring shrubland habitats include young forest
and pitch pine-scrub oak communities on relatively dry upland sites. Young
forest (stand initiation stage) habitats are typically dominated by rapidly growing
trees and shrubs, and generally occur when a mature forest canopy is disrupted,
allowing sunlight to stimulate the growth of herbaceous and woody vegetation

on the forest floor. During the stand initiation stage, the flush of woody and
herbaceous vegetation on the forest floor provides food (e.g., berries, browse, and
insects) and cover (e.g., shrubs, tree seedlings, and slash) resources for wildlife
that is generally lacking in older forest. Overall, young forests support a great
diversity of wildlife species and are a critical component of wildlife habitat at

the landscape level (DeGraaf and Yamasaki 2001, 2003). Many wildlife species
associated with young forests are habitat specialists with specific vegetation
structure or area requirements, such as the New England cottontail and
Chestnut-sided Warbler (DeGraaf and Yamasaki 2003). Relatively large (greater
than 25 acre) patches of early successional habitat may be necessary to maintain
viable populations of mammals associated with young forest (Litvaitis 2001).

The (young forest) stand initiation stage is characterized by high stem densities
(e.g., 1,000 to greater than 10,000 stems per acre) and is relatively ephemeral,
generally lasting about 10 years or until a young tree canopy forms, typically
causing herbaceous and woody vegetation on the forest floor to die back. The
competition for sunlight within a young forest canopy typically results in a rapid
decline in stem density during the stem exclusion stage. Even-aged silvicultural
practices can provide ecologically and economically sustainable early successional
habitats for wildlife.

The 2015 Massachusetts SWAP states that the greatest management needs

for open oak woodland and native grassland habitats in Massachusetts are
prescribed fire (sometimes in combination with mechanical cutting) and control
of invasive exotic vegetation. Landscape composition goals for state wildlife
lands identified in the 2015 Massachusetts SWAP call for 15 to 20 percent
young forest, as well as 10 to 15 percent late-successional forest, using modified
even-aged silvicultural practices (aggregate retention cuts, and shelterwood
retention cuts). In combination, these two management activities promote native
grassland habitats (in terms of both species composition and structure), which in
turn promote the persistence of animal species that depend on native grassland
plants. Land-clearing machinery (mulching mowers, tree shears, or chippers)

is often used to cut and mulch invading trees and large invasive shrubs within
shrubland sites.

Control of invasive exotic plants is a vital component of shrubland management
because invasive exotic species often thrive on disturbance, including disturbance
caused by vegetation clearing. If left untreated, invasive exotic plants can
quickly dominate sites and degrade natural communities. Invasive plant
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control is accomplished through mechanical, manual, and/or chemical methods,
depending on the abundance of invasive plants. Glossy buckthorn (Frangula
alnus) is documented in Massasoit NWR, and is included among the invasive
plants identified in the Massachusetts SWAP as particularly problematic in
young forests (MassWildlife 2015) in the state. MassWildlife has developed Best
Management Practices (BMPs) for their personnel and contractors for the control
of invasive species to limit the spread of these plants.

Human-accelerated climate change impacts on upland forests, open oak
woodlands, and grasslands in Massachusetts identified in the Massachusetts
SWAP (MassWildlife 2015) include increased growing season length, more
extreme summer temperatures, and increased periods of summer drought,

as well as more frequent winter freeze-thaw cycles (hitp:/nsrcforest.org/sites/
default/files/uploads/templer09full.pdf). Climate change also appears to be

at least partially responsible for the recent and rapid spread of the southern
pine beetle, a destructive insect pest, into more northern climes (Gan 2004).
Southern pine beetles have been very abundant in the New Jersey pine barrens,
and are now found in the Central Pine Barrens Preserve on Long Island, New
York, where management efforts are being taken to control the beetle (New
York State Department of Environmental Conservation, ittp.//www.dec.ny.gov/
animals/99331.html (accessed August 2016). It is possible, and in fact likely,

that the Southern pine beetle will reach southeastern Massachusetts. Due to
inherent resiliency and dependence on disturbance, the Massachusetts SWAP
(MassWildlife 2015) identified pitch pine-oak upland forest as being at moderate
risk from climate change, which may expand and migrate northward. Healthy
and diverse oak woodlands and native grasslands in Massachusetts may also be
more resilient to drought and other severe weather events (MassWildlife 2015).
Climate change may cause a shift in species composition in young forest and
enduring shrubland habitats in Massachusetts, but these habitats will be able

to be maintained on the landscape with active management. MassWildlife, the
University of Massachusetts-Amherst, and the Department’s Northeast Climate
Science Center are jointly developing a Fish and Wildlife Climate Action Tool to
help simplify decision-making and inspire action to maintain healthy, resilient
natural resources and communities for use by local decision-makers, conservation
practitioners, and community leaders. This tool may be used by the refuge to
manage mixed pine—oak forest habitats on the refuge.

As previously discussed in chapter 1, Massachusetts has been collaborating with
other northeastern state and Federal wildlife agencies and non-government
conservation organizations to complete standardized surveys, assessments,

and develop standardized monitoring protocols for species of conservation need
and the habitats upon which they depend. The consistent and widespread use

of common monitoring methodologies and survey protocols will help support
regional assessments of the status and trends for SGCN and their habitats,

such as the NEAFWA Monitoring and Performance Reporting Framework
(NEAFWA 2008, see http://rengrants.org/content/regional-monitoring-and-
performance-framework.)

Some of the regional and statewide surveys and assessments and standardized
monitoring protocols completed or now in process with funding from RCN Grant
Program that are relevant for pitch pine-oak upland forests and associated
savanna, shrubland, and open oak woodland habitat conservation include New
England cottontail (Fuller and Tur 2012), shrubland birds (MeDowell 2011),

and detailed avian indicators for assessing the magnitude of threats and the
effectiveness of conservation measures (Northeast Coordinated Bird Monitoring
Partnership 2007). In addition, the NEAFWA also funded development of a
database for regional invertebrate species of greatest conservation need through
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a partnership with the Carnegie Museum of Natural History in Pittsburgh
(Fetzner 2012). Service conservation partners continue constructing and using
new results chain models (Margoluis and Salafsky 1998; Foundations of Success
2009) that can illuminate the complexities in effecting conservation for managers,
policy makers, regulators, and concerned citizens.

Massasoit NWR is a relatively small refuge that cannot concurrently provide
for multiple suites of forest songbirds by itself. However, management actions
to reduce hazardous fuels would create and maintain a shifting mosaic of forest
ages and structure likely to benefit many disturbance-dependent species of
conservation concern over the 10 to 15-year CCP period.

Native Plants:

The unchecked spread of invasive plants threatens the biological diversity,
integrity, and environmental health of all refuge habitats. In many cases, these
plants have a competitive advantage over native plants and form dominant cover
types, effectively reducing the availability of native plants as food and cover for
wildlife. Prescribed burning and mechanical removal of invasive species would
help in the control of glossy buckthorn and other invasive shrubs (see appendix A
and chapter 2 for list of invasive plants).

Migratory Birds:

Within BCR 30, forested uplands provide habitat for the second highest number
of priority bird species. Historically, the coastal communities within BCR 30
were dominated by a contiguous forest, but today these forests have become
highly fragmented by 300 years of land clearing, agriculture, and human
development (TNC 2006). Destruction and forest fragmentation in both breeding
and wintering areas are factors in forest bird species declining abundance (Roth
et. al 1996). Within Massasoit NWR and the surrounding region, a number

of migratory birds depend on mixed pine-oak communities and associated
shrublands. For this objective we focus on several songbird species that are of
conservation concern, already present on the refuge, and that represent the
habitat needs of other species of concern.

Ovenbird

Ovenbirds are among the list of surrogate

species (see chapter 2) in the North Atlantic LCC
southeastern subregion. Despite their sensitivity to
patch size, 16 percent of all landbirds recorded on
the refuge during surveys conducted from 2001 to
2010 were ovenbirds, making this the most common
bird species recorded. Ovenbirds nest in deciduous
or mixed deciduous-conifer forests where deciduous
trees predominate. These birds may be area
sensitive and require a closed canopy structure and
a relatively open understory (Neimi and Hanowski
1984). Preferred vegetative structure includes
canopy heights of 52.5 to 72.2 feet with 60 to 90
percent canopy closure (Robbins et al. 1989). Patches
characterized by few shrubs and small trees and

an open forest floor provide nesting opportunities,
although dense herbaceous vegetation may also

be used. Some studies suggest that the minimum
required acreage for breeding ovenbirds ranges
from 247 to 2,186 acres (Robbins 1979, Robbins et al.
1989). However, a recent study conducted in an urban
region outside of Boston, Massachusetts analyzed
the presence of ovenbirds in patch sizes from 24 to

Tom Benson
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770 acres and found pairing success was high in all sites but was not significantly
higher (statistically) in large versus small reserves. There was also no significant
statistical difference in predation or parasitism. Density was significantly higher
and territories for male ovenbirds were significantly smaller (statistically) in

the large reserves (Morimoto et al. 2012), which may partly explain the high
frequency with which ovenbirds were encountered during surveys at the refuge
and the surrounding landscape. The models from this study suggest that
northeastern U.S. habitats ecan support viable ovenbird populations with forest
cover exceeding 40 percent and maintaining reserves that are approximately

300 acres and larger (Morimoto et al. 2012). Although these studies suggest the
importance of open understory for nesting success among adults, some studies
also indicate that juvenile ovenbirds use regenerating cleared areas that have

a denser understory for foraging and predator protection (Pagen et al. 2000,
Marshall et al. 2003).

The eastern towhee is a species of priority conservation concern due to regional
declines (PIF 09), and it also has a High Priority ranking within BCR 30. It is
also a surrogate species in the North Atlantic LCC northeastern subregion.
Breeding bird survey data since the mid-1960s show eastern towhee population
declines throughout southern New England, averaging -7.1 percent per year
(Dettmers and Rosenberg 2000). The 2000 PIF report for this region indicates

a level III management priority, i.e., management is needed to reverse or
stabilize the population. One study in Plymouth, Massachusetts showed that
suburban development within pine barren habitat had decreased eastern towhee
populations by 50 percent (TNC 2009). The most likely explanation for this long-
term, chronic decline is early successional habitat reversion to more mature
forests in southern New England (Hagan 1993). During surveys conducted from
2001 to 2010, 9 percent of all landbirds recorded on the refuge were eastern
towhees, making it the second most common landbird recorded. Eastern towhees
rely on dense shrubland with small tree cover near the ground (Greenlaw 1996).
This species thrives in native deciduous shrubs and vine tangles in mid- to late-
secondary successional stages, with stems at least 6.6 feet tall, a well-developed
litter layer and dense low cover extending to the leaf litter. The low cover may be
continuous or discontinuous with patches of more open ground. Overstory trees
may or may not be present, and if present, open-canopy (woodland) situations are
favored. In general, eastern towhee densities are greatest in old field thickets
and later stages of second growth, but are sometimes present in climax forest
where the understory is well developed as well. Minimum territory size can be as
large as 5 acres, but in high density nesting areas in Massachusetts as many as
1.5 pairs per acre have been documented (Greenlaw 1996). Management efforts
for this species should seek to maintain habitat diversity, specifically to include
an array of woody plant communities in mid-seral successional stages. Eastern
towhees benefit from controlled burning, but burn frequency must be carefully
considered. Regular disturbance in the form of fire, controlled logging, or heavy
weather is necessary to maintain optimal eastern towhee habitat (Blake and
Karr 1984).

Eastern wood-pewee, another species of concern present on the refuge is
identified as a surrogate species in the Mid-Atlantic subregion of the LCC and
breeds in every type of wooded community in the East (McCarty 1996). Breeding
bird surveys show an overall -35.6 percent population decline for the period

1966 to 1993, with a -13.4 percent decrease from 1984 to 1993 (Price et al. 1995).
Eastern wood-pewee comprised four percent of the total birds identified at the
refuge during the 2001-2010 surveys. With warming temperatures due to climate
change, it is expected that eastern species found more abundantly in southern
regions, such as the eastern wood-pewee, could migrate further north with time.
In general, forestry practices that maintain large tracts of intermediate aged
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forest with closed canopy and limited size clear cuts (greater than or equal to
24.7 acres), along with thinning to remove mature trees and woody growth less
than 3 inches in diameter at breast height (dbh), should provide adequate habitat
for eastern wood-pewees. In eastern deciduous habitats, eastern wood-pewee
can be found in more open sites with low density canopy cover. Size of forest
fragments does not appear to be an important factor in habitat selection (Blake
and Karr 1987). The eastern wood pewee uses both edge and suburban habitats.
Although they are able to breed in every forest type in the East (McCarty 1996),
they prefer large tracts of intermediate age forest with more closed canopy and
limited clearing (Price et al 1995). They have also been known to consistently
select open park-like areas on xeric (dry) sites with limited canopy and low shrub
density (McCarty 1996; Robbins et al. 1989). Because this species is common

in both forest interiors and edges they are not sensitive to patch size (McCarty
1996; Robbins et al. 1989), and a mosaic type management effort with varying
levels of succession would likely support eastern wood-pewee.

Prairie warblers are a highest priority species for BCR 30 and are a
representative species for pitch pine-scrub oak habitats in the Service’s northeast
region. The prairie warbler is listed under the PIF 09 Plan (Dettmers and
Rosenberg 2000) as a level I11 priority species with populations declining in
this region. Prairie warblers do not occur in large numbers on Massasoit NWR,
but do consistently nest along opening edges on the refuge. Prairie warblers
utilize various shrubby plant associations lacking closed canopies for breeding,
with trees scattered and a dense shrub layer present (Nolan Jr. et al. 2014).
Fire-maintained habitats, such as pine barren, host this surrogate species. A
study conducted in the pine barrens of New York (Beachy and Robinson 2008)
showed that shrubland birds such as prairie warbler were twice as frequent and
three times as abundant at sites that were not invaded by woody invasive plants.
Prescribed burning and mechanical removal of invasive species would help
control glossy buckthorn and other invasive shrubs (see appendix A and chapter
2 for a list of invasive plants). In a study by King et al. (2011), bird surveys were
conducted pre- and post-thinning using prescribed burns for management. The
surveys showed that early successional species such as prairie warbler and field
sparrow were most abundant in scrub oak and thinned pitch pine eonditions.
Whip-poor-will

Although not specifically listed in our objective,
whip-poor-wills are also likely to benefit from
increased management. Whip-poor-wills are a
high priority species of conservation concern
associated with forested upland habitats

within BCR 30 (Steinkamp 2008). They are
widely distributed in Massachusetts, but are
declining. They occur most commonly in the
woodlands of the southeastern coastal plain in
Plymouth County and on the Cape and Islands,
including Massasoit NWR. Declines in breeding
populations are difficult to quantify because
whip-poor-wills are under-sampled by existing
breeding bird survey methodologies due to
their nocturnal calling and cryptic behavior.
Both long-term (1966 t01988) and short-term
(1978 t01988) indices for breeding bird censuses
(Sauer and Droege 1992) suggest small, annual
declines (-0.01 percent long-term and -2.26 percent short-term) for U.S. central
woodland regions and for eastern woodland regions (-0.70 percent long-term and
-1.36 percent short-term). They favor dry deciduous or mixed forests with little
or no underbrush. The degree of openness in forest understory appears more

William Majoros
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New England cottontail

important than forest composition (Wilson 1985). Shade, proximity to open areas
for foraging, and fairly sparse ground cover are key habitat elements (Eastman
1991). In Massachusetts, the whip-poor-will is found in lower elevations in dry oak
and pine woodlands with occasional clearings. It nests on the ground in leaf litter,
and feeds on moths and other flying insects. Causes for decline in some areas
include habitat loss to agriculture and closing of forest openings due to forest
succession.

Mammals:

New England cottontails may also benefit from forest management under this
objective. Although not currently found on Massasoit NWR, they do occur on
the adjoining MSSF, and providing potential habitat may increase the likelihood
of future refuge occupancy. Litvaitis and Tash (2006) estimated the species only
occupied 14 percent of its historical range as of 2004. Given the relative ease

in which habitat management can provide suitable habitat for New England
cottontail and the species’ fecundity, habitat restoration can provide immediate
conservation benefits.

New England cottontails are considered habitat specialists
insofar as they depend on early-successional “thicket” habitats
(Litvaitis 2001). These habitats can be found in association with
abandoned agricultural lands, wetlands, clear cuts, coastal
shrublands, scrub oak barrens, utility rights-of way, or other
areas where disturbance has stimulated the growth of shrubs
and other early-successional plants (Litvaitis 1993, Tash and
Litvaitis 2007). New England cottontails are reluctant to venture
from the cover these dense stands provide, demonstrating a
close affinity for microhabitats with over 20,000 stems per acre
(Barbour and Litvaitis 1993). New England cottontail populations
decline rapidly as understory vegetation thins with maturing
forests (Litvaitis 2001). Along with the vegetation structure
within a habitat patch, the patch size must be considered when
assessing its value as New England cottontail habitat. In smaller
habitats, cottontails tend to deplete food resources during the
winter, and as a result rabbits on smaller patches (less than 7
acres) tend to be in poorer body condition than rabbits on larger
patches (greater than 12 acres) (Villafuerte et al. 1997). According to Barbour
and Litvaitis (1993) small patches have higher mortality rates, acting as a sink
for dispersing juveniles, and that for the continued existence of New England
cottontails, larger patches of suitable habitat must be maintained.

The primary threat to the New England cottontail is habitat loss through
succession. During the process of forest maturation stem density declines, and
eventually the stems self-thin to such an extent that it becomes unsuitable.
Fragmentation serves to further degrade habitat on a larger scale. Isolation of
occupied patches by surrounding areas of unsuitable habitat, coupled with high
predation rates, are causing local extirpation of New England cottontail from
small patches (USFWS 2011). Maintaining and regenerating early successional
habitat with a high density of shrub and thicket vegetation benefits New England
cottontail recovery.

Management of the mixed pine-oak forests of Massasoit NWR may also

benefit forest dwelling bats. Acoustic surveys are currently being conducted

to determine which species are present on the refuge. The eastern red bat and
northern long-eared bat are surrogate species within the southern New England
subregion of the NALCC, and other bats under consideration for management
due to declining numbers include big brown bat and silver-haired bat. In a
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study by Loeb and O’Keefe (2006), bats were more likely to be recorded in areas
with sparse vegetation, farther from roads, and in early successional stands.
Vegetation density was also the best predictor of habitat use by big brown and
red bats, with both species recorded at points with sparse vegetation. Silver-
haired bats forage in fairly open habitat in mixed wood forest areas near ponds.
They roost in hollow trees and cavities under loose bark or bark folds (Barclay
et al. 1988). Fires that cause overstory mortality and create canopy gaps may
allow bats such as eastern red bat and big brown bat to forage more effectively
(Edwards et al. 2000). Prescribed burns increase herbaceous and shrub growth
that can increase abundance and diversity of insect prey. Care must be taken

to prevent the loss of snags and green-reserve (wildlife) trees left as roosting
habitat. Bats may benefit from fire creating new roost trees through direct

or indirect fire mortality (via disease, insect or fungal attack). Fire can also
decrease forest tree density and increase openings, thereby improving foraging
space and travel corridors, allowing more light to reach and warm roost trees,
and increasing insect prey diversity and abundance by increasing herbaceous and
shrub growth.

Invertebrates, including pollinators:

Overall, shrublands are the most important natural community type for rare and
endangered Lepidoptera in Massachusetts (Wagner et al. 2003). Rare species
associated with shrublands in the northeastern U.S. tend to occur in enduring
shrub habitats as opposed to ephemeral shrub habitats (Latham 2003), and

this may be especially true for Lepidoptera (Wagner et al. 2003). Recent work

in Massachusetts indicates that shrublands along power line corridors and at
reclaimed abandoned field sites support a diverse assemblage of Lepidoptera, but
do not typically support rare species of butterflies and moths (King and Collins
2005). Many invertebrates such as rare moths and butterflies in Massachusetts
depend on pitch pine-scrub oak habitats. Each moth and butterfly species is
often a specialist on a microhabitat such as frost barrens, river corridors, or
late-successional stands and not found in all pitch pine-scrub oak types. In
addition, many of the caterpillars of these species eat only pitch pine, serub

oak, or other specific larval host plants found only or mostly in pitch pine-scrub
oak communities. Thus, to maintain these species metapopulations over time
(long-term persistence), it is necessary to maintain pitch pine-oak in various
stages of recovery from various kinds and severity of disturbances across large
landscape areas.

Pollinators play a crucial role in flowering plant reproduction. A recent study of
the status of pollinators in North America by the National Academy of Sciences
found that populations of some native pollinators are declining, which may in
part result from habitat loss, degradation, fragmentation, non-target effects of
pesticides, competition from invasive species, and introduced diseases (National
Academy of Sciences 2007). Although no moth or butterfly surveys have been
conducted on the refuge, many rare species are known to be present within

the neighboring conservation lands of the MSSF (see chapter 2). The persius
duskywing (State-listed endangered) and frosted elfin (species of special
conservation concern) can be found within the pine barren habitats of this region.
Pine barrens buckmoth and Gerard’s underwing moth are also species of concern
in Massachusetts that may be found in this region. The water willow stem borer
(State-threatened) is a moth species associated with the pondshore wetlands.

A two-year study currently underway will result in a significantly better
understanding of the distribution and microhabitat needs of the Barrens tiger
beetle and the purple tiger beetle in pitch pine-oak upland forest habitat in
the MSSF adjoining Massasoit NWR. For insects, determining population
trends and their causes is generally time and cost-prohibitive. Therefore, most
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surveys for Massachusetts insect SGCN (MassWildlife 2015) consist of presence-
absence data by habitat. Future monitoring of these species, to the extent
possible, should investigate correlations with habitat management and/or natural
disturbance events. The life history and habitat requirements of some state-
listed Massachusetts SWAP species that occur in pitch pine-serub oak habitat
(for example, the Barrens Metarranthis) are completely unknown. In order to
better inform habitat management and other conservation efforts, research

to elucidate the natural history of lesser known species is a priority under the
2015 Massachusetts SWAP. Research on the natural history of rare orchids
associated with pitch pine-oak upland forest habitat is also a priority in the 2015
Massachusetts SWAP.

Strategies:

Continue to:

m Evaluate the entire refuge in the context of wildland urban interface risks and
along in coordination with Service partners, facilitate planning of additional
hazardous fuel reductions to protect neighboring communities.

m Utilize prescribed fire and mechanical clearing including mowing, cutting, and
masticating in accordance with the approved FMP and Annual Burn Plans
every 3 to 5 years initially to maintain approximately 75- to 100-foot wide
shaded fuel breaks between the refuge and residential areas, and 10- to 25-foot
fire breaks between burn units (see map 3-1). Transition to a 5- to 10- year
interval on the northeastern portion of the Crooked Pond parcel over time. The
target shaded fuel break effective width is 100 feet, and the target fire break
effective width between burn units is 12 feet.

In addition:

Within 5 years of CCP implementation:

m Utilize prescribed fire in combination with mechanical mowing, cutting, and/
or mastication (chipping/mulching) in accordance with the approved FMP and
Annual Burn Plans to open forest and shrub canopies to increase sunlight
reaching the forest floor, or to control invasive plant species.

B Implement prescribed fire on a 5- to 7-year cycle within all burn units on the
Crooked Pond parcel.

® Mechanically maintain all fire breaks on all refuge parcels as needed.

m Refine existing cover type map via ground verification. Evaluate available data
on forest structure and composition and determine if finer scale information is
needed to evaluate baseline characteristics of forest habitat refuge-wide.

® Ensure management plans (such as the HMP) incorporate mechanical,
prescribed fire and other techniques, and contain strategies to collaborate with
utility ROW managers to achieve habitat objectives.

®m Reduce invasive plants such that they are dominant on less than 10 percent
(Iess than or equal to 21 acres) of upland acres.

m Facilitate and participate in relevant research that has conservation
implications for priority species and habitat types and will inform management
priorities.

® Consult regional and/or state conservation plans including (but not limited to)
those existing for pitch pine-serub oak and shrubland habitats, New England
cottontail, bats, northern red-bellied cooters, and lepidopteran species during
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refuge habitat project planning, including prescribed burning. Coordinate
refuge habitat project implementation with the MassWildlife, MADCR, and
other local and regional conservation partners.

m Seek grants and funding partnerships to support seasonal staff and forest
management projects.

Inventory and Monitoring Elements
Continue to:
® Document all management actions using GIS.

m Fulfill monitoring elements as outlined in annual burn plans to evaluate how
well burn objectives are met.

Within 5 years of CCP implementation:
m Update the refuge-wide cover type map every 10 years.

m Collect existing historic information (including spatial information) about
wildlife and habitat resources from partners and the community to inform
priorities.

® Conduct breeding landbird surveys to document breeding bird response to
management.

® Implement baseline nocturnal surveys for whip-poor-will to better understand
refuge importance and determine if management should incorporate
this species.

® Implement baseline surveys for invertebrate species (including rare species
found on neighboring MSSF') to better understand species presence and
abundance, and determine if management and long-term monitoring is
warranted.

® Develop and implement surveys to track vegetation response to habitat
management.

®m Conduct forest composition surveys (species composition, structure, density,
diameter at breast height) and additional surveys as warranted by protocols
and guidelines.

® Work with partners or volunteers to develop a comprehensive list of plants with
emphasis on rare species and non-native species (including spatial information)
to help prioritize management actions.

® Conduct invasive species surveys (presence and infestation size).

GOAL 2: Promote awareness and support for the protection of sensitive resources on Massasoit
NWR through community outreach and opportunities for connecting the public to the
refuge’s natural resources.

Objective B2.1. Within 5 years, work with partners and volunteers to expand opportunities
to provide quality environmental education and interpretation programs, and
enhance community outreach.

Rationale:

Under alternative B, we would rely primarily on refuge partners, local
conservation groups such as Friends of MSSF, the Southeastern Massachusetts
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Pine Barrens Alliance, and volunteers, as well as some refuge staff involvement,
to provide interpretive programming or public information delivery on or
associated with the refuge. The primary area this would occur is within the
Crooked Pond parcel.

We want local residents and visitors to understand, appreciate, and support the
Refuge System mission and the refuge’s unique purpose. To accomplish this, we
would update the refuge Website and use social media and the press to describe
management actions and upcoming initiatives. We would also participate in at
least one community event every four years and develop display materials to
reach non-traditional audiences. Our standard practice of informing the public of
prescribed burns would continue under alternative B.

Given current limitations with staff and funding, it is of utmost importance for us
to reach out and collaborate with other conservation agencies and organizations
in the region. These could include MADCR, MassWildlife, the town of Plymouth,
Massachusetts Audubon Society, TNC, the Southeastern Massachusetts Pine
Barrens Alliance, and others. It is through these partners that we would

strive to develop an effective outreach program targeted at local communities
and residents who may be unaware a national wildlife refuge is nearby. In
addition, these partnerships are important to our biological program and we
would continue to strengthen and develop collaborative initiatives with them to
accomplish our objectives.

Further educating both the public and other regulatory agencies about the value
of pitch pine-oak upland forest and coastal pond habitats and the issues related to
their conservation are state priorities (MassWildlife 2015) through publications
and other forms of public outreach (e.g. the Wildlife Management Institute
Website dedicated to New England cottontail conservation). An ongoing Working
Lands for Wildlife partnership between MassWildlife and
the NRCS provides additional opportunity to make direct
contact with private landowners focused on the importance
of restoring and managing pitch pine-oak upland forest
habitat. The Southeastern Massachusetts Pine Barrens
Alliance is also locally active in public outreach and
education about the unique values of and threats to pitch
pine-oak upland forest (http://www.pinebarrensalliance.orgl,
accessed November 2015). Posters and booklets focusing
on coastal pond conservation and management similar to
one produced in 1999 by MassWildlife and the Wildlands
Trust of Southeastern Massachusetts could be put on

the refuge Website for public access. The Massachusetts
SWAP (MassWildlife 2015) identifies several outreach
actions focused on coastal plain pond conservation that the
MassWildlife will undertake, that present opportunities for
refuge staff to partner with, including: encouraging local
conservation commissions to enforce the Massachusetts
Wetlands Protection Act and town and regional bylaws
restricting work in coastal plain ponds and the 100-foot
buffer zones surrounding them; regulating and limiting the
impacts of development, nutrients, and water withdrawals
on coastal plain ponds, and; educating and informing the
public about the values of coastal plain ponds and the
issues related to their conservation, through state agency
publications and other forms of public outreach, to instill
public appreciation and understanding.
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Interpretation is one of the most important ways to increase visitor awareness
of the Service’s presence and role in the Plymouth area. Interpretation can help
visitors understand refuge habitats, including the pitch pine-scrub oak and pond
habitats, the importance of endangered species such as the northern red-bellied
cooter, and the Refuge System mission. Interpretation programs can provide
visitors with an understanding and appreciation of fish and wildlife ecology and
help them understand their own role in the environment. Interpretation is one
of the most important ways to increase visitor awareness of the Service’s role
in the protection and recovery efforts for the northern red-bellied cooter and
habitat management for neotropical migratory bird species, bats, New England
cottontail, rare invertebrates and plants, other species of conservation concern,
and the uniqueness of pine barren communities.

Environmental education programs promote understanding and appreciation of
natural and cultural resources and their conservation on all lands and waters

in the national wildlife refuge system. Generally, conducting environmental
education involves more than facilitating field trips. Formal environmental
education requires that the programming meets national curriculum-based
academic standards. Educating people about the significance of the refuge for
birds and other wildlife will foster an appreciation of conservation and encourage
them to make environmentally responsible decisions.

Expanding environmental education, interpretation, and community outreach
as proposed under alternative B, requires additional seasonal staff, volunteers,
enhanced partnerships, and other resources to fully implement.

Strategies:

Continue to:

m Allow occasional guided interpretative field trips on the refuge hosted by
partners under a SUP.

® Use the refuge Website to provide information about the northern red bellied
cooter and other important species in the coastal plain pond habitat and pine-
oak forests.

®m Disseminate the Refuge Complex brochure to provide information on refuge
and wildlife management.

® Notify the public of large scale management activities (e.g., prescribed
burns), their purposes, and possible impacts through press releases and the
refuge Website.

®m Manage the refuge volunteer program.

® Coordinate with local organizations to promote awareness about the refuge and
its resources.

In addition to objective A2.1,

Within 5 years:

® Provide information about refuge resources and management at the library,
partner facilities, and the Chamber of Commerce.

® On request, work with local educators to provide environmental education for
local schools.

® Work with partners to develop and display traveling exhibits for libraries and
community buildings to reach non-traditional audiences.
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®m Conduct Service-directed interpretive programs as requested along with
partners, utilizing existing roads and trails on the refuge through Special
Use Permits.

B At a minimum, participate in one local community event every 4 years.

® Develop an interpretative endangered species and species of greatest
conservation concern education trunk to be used by teachers in local schools.

® Work with partners to conduct “Teach the Teacher” classes to provide
information about the refuge, the northern red-bellied cooter and other species
of conservation concern, and management of pine barren and coastal pond
habitats.

m Seek grants and funding partnerships to support additional seasonal staff,
environmental education programs, and community outreach activities.

® Hire a summer Visitor Services intern with refuge resources or through
partnerships to focus on supporting these efforts.

Inventory and Monitoring Elements
® Record the number of SUPs issued for environmental education and
interpretive guides.

® Record the number of participants in each program.
® Record number of events and number of attendees at the event.
® Record volunteer hours.

® Record number of times travelling display is utilized and record number of
people that interact with exhibit.

Objective B2.2 Provide opportunities on the Crooked Pond parcel for visitors to engage
in wildlife observation and photography on the refuge in a manner that
minimizes disturbance to refuge habitats and wildlife.

Rationale:

Wildlife observation and photography are identified in the Improvement Act as
priority public uses. Priority public uses are to receive enhanced consideration
when developing goals and objectives for refuges. We like to partner with other
agencies and organizations to connect adults and children with nature, thereby
reducing “nature-deficit disorder.” A growing body of research suggests that a
lack of direct involvement with the outside world may be contributing to a variety
of maladies affecting children in today’s society (Louv 2005). By offering places
and programs where children and their parents can observe wildlife in natural
settings, and learn to appreciate wildlife, we will contribute to the growing
national initiative to reconnect children with nature.

High quality wildlife observation and photography involves: (1) observation that
occurs in a primitive setting and provides an opportunity to view wildlife and its
habitats in a natural setting; (2) observation facilities that are safe and maximize
opportunities to view the spectrum of species and habitats on the refuge; (3)
observation opportunities that promote public understanding of and increased
public appreciation for America’s natural resources; (4) viewing opportunities that
can inspire increased stewardship of our refuge resources; (5) facilities, when
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provided, that blend with the natural setting and provide viewing opportunities
for all visitors, including persons with disabilities; (6) observers who understand
and follow procedures that encourage the highest standards of ethical behavior
in natural; (7) viewing opportunities that exist for a broad variety of visitors; and
(8) observers who have minimal conflict with other priority wildlife-dependent
recreational uses or refuge operations.

People enjoy being outdoors in natural areas. The National Survey of Fishing,
Hunting, and Wildlife-Associated Recreation, published every five years by the
Service, found that more than 90 million Americans, or 41 percent of the U.S.
population age 16 and older, pursued outdoor recreation in 2011. They spent
almost $145 billion that year pursuing those activities. About 72 million people
observed wildlife, while 33 million fished and nearly 14 million hunted (USFWS
and U.S. Census Bureau, 2014). About 82 percent of total expenditures came
from non-consumptive recreation (recreation other than hunting and fishing) on
national wildlife refuges. Fishing accounted for 12 percent of total expenditures,
while hunting accounted for 6 percent.

Under Alternative B, visitors would be able to observe and photograph wildlife
on special occasions when led by refuge staff or partners working under an

SUP. Wildlife observation and photography might be the focus of a specially
guided trip, or could occur when environmental education and interpretation is
conducted. Dogs, horses, bicycles, and motorized vehicles would never be allowed
on the refuge.

Strategies:

Within 1 year:

® Provide wildlife observation and photography staff or partner-led trips on
the refuge.

Inventory and Monitoring Elements
® Number of visitors engaged in wildlife observation and photography annually.

® Number of participants in trips to the refuge.

Objective B2.3. Determine whether to open the Crooked Pond parcel to hunting, particularly
deer and turkey hunting, within 5 years of CCP approval.

Rationale

Based on the primary purpose for establishment of the refuge for the protection
of an endangered species, and budgetary and staff constraints, Massasoit

NWR has never previously been opened for any public use including hunting.
Hunting is permitted in accordance with State regulations on lands adjoining the
refuge, particularly on the MSSF where deer and turkey are the most common
species hunted.

High density deer populations can result in increased incidences of Lyme
disease, increased collisions with automobiles, and unhealthy deer populations
(MassWildlife 2014) and wildlife habitat conditions. Since deer populations

can exceed 30 deer per square mile annually in Massachusetts, hunting is a
valuable means for MassWildlife to manage the populations while simultaneously
providing opportunities for wildlife-dependent recreation. A study (MassWildlife
2014) of deer survivorship in MSSF indicated that deer density was 15 to 20 deer
per square mile (Epsilon 2001 as referenced in MADCR 2011). This suggests
refuge deer abundance currently is well above the 2014 Wildlife Management
Zone 11 “target” of 6 to 8 deer per square mile average density. Opening the
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refuge to deer hunting would assist MassWildlife’s efforts to address deer
overabundance in the immediate refuge vicinity, while providing additional
opportunity for wildlife-dependent recreation in the area.

Under this alternative, the refuge would consider opening most of the Crooked
Pond parcel to hunting; no other parcels would be opened to hunting. In order to
open the refuge to hunting, refuge staff would be required to develop a separate,
opening package including NEPA compliance, which requires a public comment
period. All hunt seasons would be evaluated as part of this process. Hunting
would occur in accordance with State regulations. In addition to safety zones,
other buffer zones could be established to protect the northern red-bellied

cooter. At a minimum, we anticipate that the refuge would open for archery deer,
shotgun deer, muzzleloader deer, and wild turkey. The refuge would not construct
any parking areas to support hunting on the refuge. Hunters would access the
refuge from existing parking areas on abutting State lands. We do not anticipate
requiring special permits issued by or on behalf of the Service in order to hunt on
the refuge.

Strategies

Within 5 years:

m Evaluate all State hunt seasons and prepare a hunt opening package, including
NEPA analysis and public review, to open the refuge to hunting, including deer
and turkey hunting.

m [f approved, prepare a refuge hunt plan and open for hunting for the
selected seasons.

Inventory and Monitoring Elements

® Develop monitoring strategies to measure change, achievement of objective,
and evaluate the hunt program, modify or restrict access, or adapt hunt
management strategies as warranted.

® Coordinate with MassWildlife, MADCR and other State agencies to obtain any
available harvest data for the refuge.

GOAL 3: Enhance collaborations with Federal and State agencies, conservation organizations,
and local communities to promote species and habitat conservation across the pitch
pine-oak landscape in southeastern Massachusetts, and to support Massasoit NWR’s
purpose, and the Refuge System and Service missions.

Objective B3.1. Work with the northern red-bellied cooter recovery team and species experts
to refine our understanding of species habitat requirements, methods for
assessing habitat quality rangewide, and the factors limiting survival and
reproduction. Also, work with these experts to determine high priority
areas for habitat management across its range and determine suitable
management actions.

Rationale

The Service entered into a cooperative agreement during the writing of this
CCP as discussed under objective A3.1. Alternative B expands these objectives
and our participation in off-refuge work. Finalized protocols developed under
the cooperative agreement referenced in objective A3.1 will allow us and our
conservation partners to inventory, monitor, and evaluate more sites rangewide,
and pilot habitat management techniques beyond 2016. In the near term, this
information will help us evaluate how well we are meeting Recovery Plan goals,
and whether current population levels satisfy down-listing or delisting criteria. It
will also help us monitor future population changes and strategically direct our
efforts on the ground.
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Northern red-bellied
cooter and white-tailed Successful northern red-bellied cooter recovery depends on hatchling survival
deer at Crooked Pond and recruitment into the breeding population. The Revised Recovery Plan

(USFWS 1994) and 5-Year Review (USFWS 2007) recommend studies to
determine primary sources of mortality, hatchling predator issues, and other
factors affecting turtle reproduction and survival. The plan also recommends
continued natural history studies that include determination of habitat
requirements, nest site selection preferences, the proportion of adult female
turtles that nest annually or twice annually, and the age and size of turtles at
reproductive maturity. Research on long-term survival of turtles indicates that
successful management and conservation programs for long-lived organisms,
such as turtles, will be those that recognize that protection of all life stages is
necessary (Congdon et al. 1993). These and other studies continue to provide data
needed to implement sound management. These studies should evolve as the data
and knowledge base improves and new research goals are developed.

Additionally, there is a need for data on possible effects of pesticides, heavy
metals, and other environmental contaminants on northern red-bellied cooters.
Since many of the ponds are found in close proximity to commercial agriculture,
the potential impact of insecticides and other chemicals used in agriculture

or mosquito abatement should be investigated. Habitat alteration as a result

of agricultural development and practices may also bear on the northern red-
bellied cooter population status. Manipulation of aquatic vegetation, including
herbicide use, may impact northern red-bellied cooter food resource quality
and quantity. Unanswered questions about the effects of more recent chemical
treatment that are less toxic to wildlife remain. The cranberry industry is the
single largest water user in southeastern Massachusetts (Barbour et al. 1998)
for irrigation and harvesting and many northern red-bellied cooter populations
are dependent on the same water used by growers. The cranberry industry
had a negative impact to the habitat of the northern red-bellied cooter through
large water withdrawals and the use of herbicides and pesticides. However,
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the cranberry industry in Plymouth County has been very supportive of the
recovery effort, and is now an important partner in the program (USFWS 2004).
Our State partner, MassWildlife, has established cooperative relationships with
cranberry companies and it is important to maintain these relationships and
establish new ones.

Strategies

Continue to:

® Work with MassWildlife, Massachusetts Cooperative Fish and Wildlife
Research Unit, and other partners to fulfill priority research objectives.

m Support efforts and research toward rangewide recovery of the northern red-
bellied cooters.

Within 3 years of CCP implementation:

m Facilitate and as appropriate, participate in additional rangewide research
relevant to northern red-bellied cooters when research has conservation
implications and will inform future refuge management. Focus may include, but
is not limited to:

% Post-emergence survival of hatchlings.
% Principal sources of mortality.
#% Impacts of predators.

% Other natural and anthropogenic factors affecting northern red-bellied
cooter survival, reproduction, and population growth.

® Work through MassWildlife to engage cranberry industry owners and
other appropriate enterprises to avoid activities that may be harmful to
northern red-bellied cooters and their habitats range-wide, as well as support
recovery efforts.

® Pursue incentive programs for private landowner management of habitats for
northern red-bellied cooters range-wide.

® Work with partners, to utilize the most current information on the Critical
Habitat Area for the northern red-bellied cooter, and identify potential areas
for land protection to benefit the species.

Inventory and Monitoring Elements

Continue to:

® Annually record the number of research projects funded and research
objectives met.

Within 3 years:
m Facilitate implementing inventory, monitor, and evaluation of non-refuge sites
identified as high priority by the Service and conservation partners.

Objective B3.2. Work with local and regional wildland and structural fire management
professionals to continue to protect communities at risk from wildfire.

Rationale
The rationale is the same as that previously discussed for objective A3.2.
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Objective B3.3.

Measuring the size
of a red bellied-
cooter
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Strategies:

Continue to

® Coordinate with abutters, private landowners, and conservation partners to
ensure protection of communities at risk as well as natural resources.

® Work with the MADCR to implement ‘Fire Wise’ (http://www.firewise.org)
educational programs in neighboring communities.

® Support other land management agencies with their fuel reduction projects
by providing assistance through training, equipment, staff time, and technical
expertise.

Inventory and Monitoring Elements
® Annually record the number of partnership hazardous fuel reduction projects
the Service participates in.

B Annually record the number of Fire Wise programs implemented and number
of attendees.

® Annually record the number of acres treated.

Work with adjacent landowners, the MSSF, and other conservation
organizations in the area to coordinate responsible use and enjoyment of the
Massasoit NWR and surrounding public lands.

Rationale

Opening the refuge to limited public access and use, would allow Massasoit
NWR to play a key role in supporting conservation efforts in the surrounding
area on town, State, private and partner lands. Staff would coordinate with
others to ensure the management actions occurring on the refuge complement
larger, landscape efforts while maintaining our focus on protecting the
federally endangered northern red-bellied cooter and other species of
conservation concern.

Jared Green


http://www.firewise.org

Summary of Alternatives

Summary of
Alternatives

Strategies

Within 1 year of CCP implementation:

m Refuge law enforcement will communicate threats to public safety and species
protection with abutters and other conservation organizations.

m Coordinate with abutters, private landowners, and conservation partners to
ensure protection of resources.

® Work with MSSF to post information on their Alden Road kiosk about the
refuge, its species, and management practices, including prescribed burns.

® Increase law enforcement outreach to surrounding landowners.
® Identify other opportunities to provide refuge information at partner facilities.

Inventory and Monitoring Elements
None applicable

Table 3-1 below compares and contrasts what distinguishes the two management
alternatives evaluated in detail in this draft CCP/EA. It highlights the
management actions that are detailed in chapter 3. We recommend readers
consult chapter 3, including the sections titled “Actions Common to All
Alternatives” to understand the full range of what is proposed, and our rationale,
under each alternative.

Table 3-1. Summary of Alternatives Matrix

Actions Common to All

Implementing adaptive management.

Monitoring and abating wildlife and plant diseases.

Conducting biological and ecological research and investigations.
Conducting non-lethal predator control.

Reducing hazardous fuels.

Providing limited environmental education or interpretation opportunities through refuge
partners.

Fostering volunteers and partnerships.

Providing refuge staffing and administration.
Protecting resources and ensuring visitor safety.
Managing access or rights-of-way.

Prohibit Fishing.

Distributing refuge revenue sharing payments.
Completing stepdown management plans.

Protecting cultural resources.

Conducting additional NEPA analysis.

Chapter 3. Alternatives Considered, Including the Service-preferred Alternative
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Table 3-1. Summary of Alternatives Matrix

Refuge

Resource or
Program

Alternative A
Current Management

Alternative B
(Service-preferred) Expanded Management

Goal 1: Perpetuate the biological integrity, diversity, and environmental health of the pitch pine-oak forest habitat type and
associated coastal plain ponds and wetlands on Massasoit National Wildlife Refuge to sustain native wildlife, especially species
of conservation concern such as the federally listed northern red-bellied cooter.

Responds to Issues: How will we effectively manage the habitat for the cooter while considering the management for a diversity
of wildlife and plant species, including State-listed endangered and threatened species including rare moths and plants? What
opportunities are there for protecting the New England cottontail? \What role will prescribed burns play in habitat management?

Objective 1.1.
Northern red-
bellied cooter
management

Objective A1.1. On the Crooked Pond parcel,
contribute to rangewide northern red-bellied cooter
population recovery by: (1) protecting 10 acres of
existing pond habitat and associated shoreline from
human disturbance; (2) creating and maintaining
1/4 acre of high quality nesting habitat for the
northern red-bellied cooter; and (3) increasing nest
success and hatchling survival.

Strategies
Continue to:

¢ Use mechanical and hand tools (such as rototiller,
rakes, shovels, axes, and chainsaws) to reduce
encroaching shrubby vegetation, remove
herbaceous vegetation, girdle large canopy trees,
and loosen soil at two sites on the Crooked Pond
shoreline by late May at least every third year.

Protect northern red-bellied cooter nests with
predator exclosures (nest enclosures) to protect
eggs and emerging hatchlings at Crooked Pond.

Coordinate with conservation partners and
participate in the State headstarting program
when northern red-bellied cooters successfully
nest on the refuge.

Support collaborative research to determine

the population and factors limiting survival and
reproduction of northern red-bellied cooters on
refuge lands, and establish short-term population
objectives.

Use temporary signs to establish a physical
closure at northern red-bellied cooter nesting
sites along the Crooked Pond shoreline annually
from mid-May through mid-September, and
address trespass issues as they occur.

Make appropriate changes in management for
northern red-bellied cooters within 6 months of
completion of any 5-year reviews or recovery
plan updates to accommodate updated recovery
criteria, research needs, or any additional needs
identified.

Objective B1.1. Contribute to rangewide northern
red-bellied cooter population recovery and long-term
persistence of other native coastal plain biota by: (1)
protecting 10 acres of existing pond habitat and associated
shoreline at Crooked Pond and all refuge-owned shoreline
from human disturbance; (2) creating and maintaining 1
acre of high quality nesting habitat on the shorelines of
Crooked, Island, Gunners Exchange, and Hoyt Ponds on
Massasoit NWR; and, (3) increasing northern red-bellied
cooter nest success to at least 60 percent by protecting
nests from mammalian predators and increasing hatchling
survival through headstarting.

Strategies:
In addition to objective A1.1, within 3 years of CCP
implementation:

® Prioritize refuge-owned shoreline of Gunners Exchange,
Hoyts, and Island Ponds for opportunities to create and
expand nesting habitat for northern red-bellied cooters.
Develop and implement appropriate strategies including
mechanical and hand methods to reduce encroaching
shrubby vegetation, remove herbaceous vegetation,
girdle large canopy trees to increase sun exposure, and (if
appropriate) loosen soil.

Provide basking logs for northern red-bellied cooters
refuge-wide by placing large downed trees along pond
shorelines.

¢ Protect northern red-bellied cooter nests with predator
exclosures (nest enclosures) to protect eggs and
emerging hatchlings refuge-wide. Implement additional
non-lethal predator management techniques, such as
electric fencing, if necessary to meet nest success
objectives.

Use temporary signs to establish physical closures at
northern red-bellied cooter nesting sites refugewide,

and particularly along the refugewide shoreline of Island
Pond, Gunners Exchange Pond, and Hoyts Pond annually
from mid-May through mid-September. Address trespass
issues as they occur.

Assure that water quality is supportive of northern red-
bellied cooters in coordination with MADEP and other
partners.

Assess and control aquatic non-native invasive species,
and other invasive species using mechanical methods,

herbicide, or biocontrol in coordination with the MADCR,
the Town of Plymouth, and other conservation partners.
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Table 3-1. Summary of Alternatives Matrix

Refuge

Resource or
Program

Alternative A
Current Management

Alternative B
(Service-preferred) Expanded Management

Goal 1 (cont.): Perpetuate the biological integrity, diversity, and environmental health of the pitch pine-oak forest habitat type and
associated coastal plain ponds and wetlands on Massasoit National Wildlife Refuge to sustain native wildlife, especially species
of conservation concern such as the federally listed northern red-bellied cooter.

Responds to Issues: How will we effectively manage the habitat for the cooter while considering the management for a diversity
of wildlife and plant species, including State-listed endangered and threatened species including rare moths and plants? What
opportunities are there for protecting the New England cottontail? What role will prescribed burns play in habitat management?

Objective 1.1. ¢ Collaborate with MassWildlife and other State agencies
Northern red- to define invasive species of greatest risk and find funding
bellied cooter for research and conservation action for species that
management pose the greatest threat to native coastal pond biota.
(cont.) . . .
¢ Support expanded collaborative research, including
off-refuge surface water and groundwater withdrawal
effects on refuge pond water quality, harmful algal bloom,
and shoreline habitats, to determine the population and
factors limiting survival and reproduction of northern
red-bellied cooters and other coastal pond species of
conservation concern on refuge lands.
e Seek grants and funding partnerships to additional
seasonal staff.
Objective 1.2. Objective A1.2. Manage 50 acres of mixed pine-oak | Objective B1.2. Manage up to 200 acres of mixed pine-
Pine barren and | forest and other upland habitats on the refuge to oak forest habitats on Massasoit NWR with prescribed
shrubland reduce hazardous fuel loading through mechanical | burning, mechanical methods, and other methods to (1)
habitat and prescribed fire. reduce fuel loading and wildland fire risk; and, (2) improve
management Strategies habitat for migratory bird species of conservation concern,
Continue to: such as ovenbirds, eastern towhees, eastern wood-

¢ Evaluate the entire refuge in the context of
wildland urban interface risks and along with
Service partners, facilitate planning of additional
hazardous fuel reductions to protect neighboring
communities.

e Utilize prescribed fire and mechanical clearing
including mowing, cutting, and masticating in
accordance with the approved FMP and Annual
Burn Plans every 3to 5 years initially to maintain
approximately 75- to 100-foot wide shaded fuel
breaks between the refuge and residential areas,
and 10- to 25-foot fire breaks between burn
units. Transition to a 5- to 10-year interval on the
northeastern portion of the Crooked Pond parcel
over time. The target shaded fuel break effective
width is 100 feet, and the target fire break
effective width between burn units is 12 feet.

peewees, and prairie warblers, by providing a mosaic of
forest ages and structure over the 15-year period.

Strategies
In addition to objective A1.2, within 5 years of CCP
implementation:

o Utilize prescribed fire in combination with mechanical
mowing, cutting, and/or mastication (chipping/mulching)
in accordance with the approved FMP and Annual Burn
Plans, to open forest and shrub canopies to increase
sunlight reaching the forest floor, or to control invasive
plant species.

¢ Implement prescribed fire on a 5- to 7-year cycle within all
burn units on the Crooked Pond parcel.

* Mechanically maintain all fire breaks on all refuge parcels
as needed.

¢ Refine existing cover type map via ground verification.
Evaluate available data on forest structure and
composition and determine if finer scale information is
needed to evaluate baseline characteristics of forest
habitat refugewide.

e Ensure management plans (such as the HMP)
incorporate mechanical, prescribed fire, and other
techniques, and contain strategies to collaborate with
utility ROW managers to achieve habitat objectives.

¢ Reduce invasive plants such that they are dominant on
less than 10 percent (less than or equal to 21 acres) of
upland acres.
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Table 3-1. Summary of Alternatives Matrix

Refuge

Resource or
Program

Alternative A
Current Management

Alternative B
(Service-preferred) Expanded Management

Goal 1 (cont.): Perpetuate the biological integrity, diversity, and environmental health of the pitch pine-oak forest habitat type and
associated coastal plain ponds and wetlands on Massasoit National Wildlife Refuge to sustain native wildlife, especially species
of conservation concern such as the federally listed northern red-bellied cooter.

Responds to Issues: How will we effectively manage the habitat for the cooter while considering the management for a diversity
of wildlife and plant species, including State-listed endangered and threatened species including rare moths and plants? What
opportunities are there for protecting the New England cottontail? What role will prescribed burns play in habitat management?

Objective 1.2.
Pine barren and
shrubland
habitat
management
(cont.)

¢ Facilitate and participate in relevant research that has
conservation implications for priority species and habitat
types and will inform management priorities.

¢ Consult regional and/or state conservation plans
including (but not limited to) those existing for pitch
pine—scrub oak and shrubland habitats, New England
cottontail, bats, northern red-bellied cooters, and
lepidopteran species during refuge habitat project
planning, including prescribed burning. Coordinate refuge
habitat project implementation with the MassWildlife,
MADCR, and other local and regional conservation
partners.

¢ Seek grants and funding partnerships to support seasonal
staff and forest management projects.

stakeholders?

Goal 2: Promote awareness and support for the protection of sensitive resources on Massasoit NVWR through community outreach
and opportunities for connecting the public to the refuge’s natural resources.

Responds to Issues: What, if any, public access will be provided? What kinds of signage and interpretation can be used to increase
the public’s understanding of the resources, especially for the protection of the cooter, the consequences of misuse of sensitive areas
on the refuge, and limitations on public access? How do we improve outreach for the refuge to the public and potential partners and

Objective 2.1.
Environmental
education and
interpretation

Objective A2.1. Provide environmental education
and interpretation programming via permit or
staff-led events, and conduct community outreach
working through partnerships to inform the public
aboutthe refuge and its resources.

Strategies:
Continue to:

¢ Allow occasional guided interpretative field trips
on the refuge hosted by partners under a SUP.

e Use the refuge Website to provide information
about the northern red-bellied cooter and explain
refuge management.

e Disseminate the Refuge Complex brochure
to provide information on refuge and wildlife
management.

e Notify the public of large scale management
activities (e.g., prescribed burns), their purposes,
and possible impacts through press releases and
the refuge Website.

¢ Manage the refuge volunteer program.

¢ Coordinate with local organizations to promote
awareness about the refuge and its resources.

Objective B2.1. Within 5 years, work with partners and
volunteers to expand opportunities to provide quality
environmental education and interpretation programs, and
expand public information dissemination and community
outreach.

Strategies:
In addition to objective A2.1, within 5 years:

¢ Provide information about refuge resources and
management at the library, partner facilities, and the
Chamber of Commerce.

* On request, work with local educators to provide
environmental education for local schools.

¢ \Work with partners to develop and display traveling
exhibits for libraries and community buildings to reach
non-traditional audiences.

¢ Conduct Service-directed interpretive programs as
requested along with partners, utilizing existing roads
and trails on the refuge through SUPs.

e At a minimum, participate in one local community event
every 4 years.

¢ Develop an interpretative endangered species-species
of conservation concern education trunk to be used by
teachersin local schools.
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Table 3-1. Summary of Alternatives Matrix

Refuge

Resource or
Program

Alternative A
Current Management

Alternative B
(Service-preferred) Expanded Management

Goal 2 (cont.): Promote awareness and support for the protection of sensitive resources on Massasoit NVWR through community
outreach and opportunities for connecting the public to the refuge’s natural resources.

Responds to Issues: What, if any, public access will be provided? What kinds of signage and interpretation can be used to increase
the public’s understanding of the resources, especially for the protection of the cooter, the consequences of misuse of sensitive areas
on the refuge, and limitations on public access? How do we improve outreach for the refuge to the public and potential partners and

stakeholders?

Objective 2.1.

Environmental
education and
interpretation

(cont.)

¢ Work with partners to conduct “Teach the Teacher”
classes to provide information about the refuge, the
northern red-bellied cooter, and other species of
conservation concern, and management of pine barren
and coastal pond habitat.

¢ Seek grants and funding partnerships to support
additional seasonal staff, environmental education
programs, and community outreach activities.

¢ Hire a summer Visitor Services intern with refuge
resources or through partnerships to focus on supporting
these efforts.

Objective Objective B2.2. Provide opportunities on the Crooked
22 Wildlife Pond parcel for visitors to engage in wildlife observation
Observation and and photography on the refuge in a manner that minimizes
Photography disturbance to refuge habitats and wildlife.

Strategies:

Within 1 year:

o (ffer at least one wildlife observation and photography

staff- or partner-led trip on the refuge.

Objective 2.3 Objective B2.3. Determine whether to open the Crooked
Hunting Pond parcel to hunting, particularly deer and turkey hunting,

within 5 years of CCP approval.

Strategies:
Within 5 years:

e Evaluate all State hunt seasons and prepare a hunt
opening package, including NEPA analysis and public
review, to open the refuge to hunting, including deer and
turkey hunting.

e |f approved, prepare a refuge hunt plan and open for
hunting for the selected seasons.
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Table 3-1. Summary of Alternatives Matrix

Refuge

Resource or
Program

Alternative A
Current Management

Alternative B
(Service-preferred) Expanded Management

Goal 3: Enhance collaborations with Federal and State agencies, conservation organizations, and local communities to
promote species and habitat conservation across the pitch pine-oak landscape in southeastern Massachusetts, and to support

Massasoit NWR's purposes and Refuge System and Service missions.

Response to Issues: \What strategic approach will the Service take in landscape level land protection and conservation actions
to expand the efforts toward the northern red-bellied cooter and New England cottontail recovery, and other shrubland-
dependent species conservation?

Objective 3.1.
Landscape-
scale

Land
Protection and
Conservation
Collaboration.

Objective A3.1. Work with the northern red-
bellied cooter recovery team and species experts
to refine our understanding of species habitat
requirements, methods for assessing the quality
of habitat rangewide, and the factors limiting
survival and reproduction. Also, work with these
experts to determine high priority areas for habitat
management across its range and determine
suitable management actions.

Strategies:
Continue to:

¢ Work with MassWildlife, Massachusetts
Cooperative Fish and Wildlife Research Unit,
and other partners to fulfill priority research
objectives.

¢ Support efforts and research toward rangewide
recovery of the northern red-bellied cooter.

Objective B3.1. Work with the northern red-bellied

cooter recovery team and species experts to refine our
understanding of species habitat requirements, methods
for assessing the quality of habitat rangewide, and the
factors limiting survival and reproduction. Also, work with
these experts to determine high priority areas for habitat
management across its range, and determine suitable
management actions.

Strategies:
In addition to Objective A3.1:

Within 3 years of CCP implementation:

e Facilitate and as appropriate, participate in additional
rangewide research relevant to northern red-bellied
cooters when research has conservation implications
and will inform future refuge management. Focus may
include, but is not limited to:

+ Post-emergence survival of hatchlings.

+ Primary sources of mortality.

+ Impacts of predators.

«+ Other natural and anthropogenic factors affecting
northern red-bellied cooter survival, reproduction, and
population growth.

® Work through MassWildlife to engage cranberry industry
owners and other appropriate enterprises to avoid
activities that may be harmful to northern red-bellied
cooters and their habitats rangewide.

® Pursue incentive programs for private landowner
management of habitats for northern red-bellied cooters
rangewide.

¢ Work with partners to utilize the most current information
on the Critical Habitat Area for the northern red-bellied
cooter, and identify potential areas for land protection to
benefit the species.
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Table 3-1. Summary of Alternatives Matrix

Refuge

Resource or Alternative A Alternative B
Program Current Management (Service-preferred) Expanded Management

Goal 3 (cont.): Enhance collaborations with Federal and State agencies, conservation organizations, and local communities to
promote species and habitat conservation across the pitch pine-oak landscape in southeastern Massachusetts, and to support
Massasoit NWR's purposes and Refuge System and Service missions.

Response to Issues: \What strategic approach will the Service take in landscape level land protection and conservation actions
to expand the efforts toward the northern red-bellied cooter and New England cottontail recovery, and other shrubland-
dependent species conservation?

Objective 3.2. Objective A3.2. Work with local and regional Objective B3.2. Work with local and regional wildland and
Protect wildland and structural fire management structural fire management professionals to continue to
communities professionals to continue to protect communities at | protect communities at risk from wildfire.
eciil'ldsfli(rgom risk in southeastern Massachusetts to wildfire. Strategies

Strategies: Same as objective A3.2.

Continue to:

e Coordinate with abutters, private landowners,
and conservation partners to ensure protection of
communities at risk as well as natural resources.

¢ \Work with the MADCR to implement “Fire
Wise” educational programs in neighboring
communities.

e Support other land management agencies
with their fuel reduction projects by providing
assistance through training, equipment, staff
time, and technical expertise.

Objective 3.3. Objective B3.3. Work with adjacent landowners, the
Community MSSEF, and other conservation organizations in the area to
QOutreach and coordinate responsible use and enjoyment of the Massasoit
Partnerships NWR and surrounding public lands.

Strategies

Within 1 year of CCP implementation:

¢ Refuge law enforcement will communicate threats to
public safety and species protection with abutters and
other conservation organizations.

¢ Coordinate with abutters, private landowners, and
conservation partners to ensure protection of resources.

¢ Work with the MSSF to post information on their
Alden Road kiosk about the refuge, its species, and
management practices, including prescribed burns.

* Increase law enforcement outreach to surrounding
landowners.

¢ |dentify other opportunities to provide refuge information

at partner facilities.
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Introduction

Introduction

Effects on Air Quality

This chapter describes the environmental consequences that we predict from
implementing the two management alternatives presented in chapter 3. Where
detailed information is available, we present scientific and analytic comparisons
between alternatives and their anticipated consequences which we describe as
“impacts” or “effects.” In the absence of detailed information we make qualitative
comparisons based on our professional judgment and experience. Specifically,

we predict the effects of implementing the management actions and strategies
for each of the alternatives: “Alternative A, Current Management,” which serves
as the baseline for comparing “Alternative B, Expanded Management” (Service-
preferred alternative).

This chapter is organized by major resource headings. Under each heading, we
discuss the beneficial and adverse effects likely to occur over the 15-year life
span of the plan. Beyond the 15-year planning horizon, we give more speculative
(greater uncertainty) descriptions of the direct, indirect, and cumulative

effects expected. Table 4-1 at the end of the chapter is a side-by-side summary
comparison of the expected effects by alternative. Concluding the chapter,

we identify the irreversible and irretrievable commitment of resources from
our proposed actions, as well as the relationship between short-term uses of

the environment and long-term productivity, their cumulative effects, and the
relationship to environmental justice.

As required by CEQ and Service regulations for implementing NEPA, we
assessed the importance of the effects of the CCP alternatives based on their
context and intensity. The scale of impacts ranges from local and site-specific
to regional.

This chapter does not describe in any depth the consequences of certain

types of actions that do not individually or cumulatively have any significant
environmental impacts and are common to both alternatives described in chapter
3 for either alternative, especially “Service-preferred alternative.” Each could be
categorically excluded if proposed as a stand-alone action, and include:

® Research, resource inventories, monitoring and other resource information
collection.

® Routine, recurring management activities and improvements such as planting
native species or controlling invasive species.

®m Small construction projects (e.g., fences, kiosk, interpretive signs).

® Jssuance of new or revised management plans when only minor changes
are planned.

® Law enforcement activities.
We evaluated the alternative management actions proposed that have the
potential to improve or cause adverse air quality effects locally, in the region, and

globally, including:

®m Maintaining 209 acres of essentially continuous, natural vegetative cover
across the refuge.

® Applying prescribed fires to manage mixed pine-oak shrubland, woodland, or
forest areas.

® Applying herbicides to control invasive plants.

B Increased emissions from motor vehicle and motorized equipment use.

Chapter 4. Environmental Consequences
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Effects on Air Quality

Air Quality Impacts
Common to Both
Alternatives

b

sl

Controlled burn underway
at Massasoit National
Wildlife Refuge

Massachusetts’ air quality, including the refuge and immediate vicinity, is
considered generally good, except ground level ozone. The nearest air quality
monitoring station to the refuge in Brockton, Massachusetts has not however
recorded an ozone standard violation over a 3-year average (MADEP 2012).

There will be minor air quality benefits from the pollutant filtering effects of
maintaining 209 acres of upland and wetlands vegetation and coastal ponds.
Trees (vegetation) filter some air pollutants and reduce the concentration of
ambient ozone, SOg, NOg, CO, and fine particulate matter (PM10 and PM2.5),
primarily through direct uptake and adhesion to stems and leaves (Escobedo et
al. 2007).

fire on human health and public welfare
range from occupational exposure to smoke
for firefighters to public health, soiling of
materials (economic losses), public nuisance,
and highway safety impacts from reduced
visibility. Sandberg et al. (2002) provide a
comprehensive overview of current knowledge

i LR .'a‘_;i.!éa.--:lhfg-:l i K qi about the effects of wildland fires (including

]

prescribed fires) on air quality. The major
pollutant of concern is fine PM—Dboth PM10
(fine-10 micrometers or less) and PM2.5 (very
fine—2.5 micrometers or less) particles
(Sandberg et al. 2002). Studies indicate that
90 percent of all smoke particles emitted
during wildland burning are PM10, and 90
percent of that PM10 particulate matter is
PM2.5 (Ward and Hardy 1991). Particulates
can reduce visibility or cause negative
health effects for people with respiratory or
cardiovascular illnesses (Hardy et al. 2001).
Several population subgroups are more sensitive to fine particulates include
asthmaties, children, the elderly, and individuals with eardiopulmonary disease.

The air emissions of greatest interest from prescribed burning include fine
particulates (PM10 and PM2.5), CO, methane (CHy), NOy, SOy, and other
greenhouse gases including earbon dioxide that forms when elemental carbon
combines with oxygen already in the atmosphere. While CO overexposure causes
serious health problems and can prove fatal, CO is diluted and disperses rapidly
as it mixes with ambient air downrange from the combustion source. As such,
CO emissions are primarily an occupational health concern for prescribed burn
personnel, not for the general public.

Prescribed fire can produce trace amounts of many different hydrocarbon
compounds, a few of which are known to be harmful or toxic at higher
concentrations. Wildland fuels typically contain less than 1 percent nitrogen,
of which approximately 20 percent is converted to NOy during combustion.
Both hydrocarbons and NOy are believed to be precursors for ozone formation
once exposed to sunlight and warm temperatures in the atmosphere (Hardy et
al. 2001).

Although long-term health effects from occupational smoke exposure remain
unknown, evidence to date suggests that brief, intense smoke exposures can
exceed short-term exposure limits in peak situations, such as for firefighters
holding firelines downwind of an active prescribed burn. Work shift-average
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Effects on Air Quality

Chapter 4. Environmental Consequences

exposure only occasionally exceeds recommended instantaneous exposure limits
set by the American Conference of Governmental Industrial Hygienists, and
rarely exceeds Occupational Safety and Health Administration time-weighted
average (TWA) limits (Reinhardt and Ottmar 2000; Reinhardt et al. 2000).
Overexposure increases to 10 percent of the time if exposure limits are adjusted
for hard breathing, extended hours, and high elevations which intensify the
effects of many of the health hazards of smoke (Betchley et al. 1995, Materna et
al. 1992, Reinhardt and Ottmar 2000, Reinhardt et al. 2000). Smoke exposure

is a hazard for only short periods, is predictable, and therefore manageable.
Fireline practices such as crew rotation, awareness training, and carbon
monoxide monitoring can mitigate the hazard, allowing firefighters to focus on
fire containment by lessening the distraction, discomfort, and health impacts of
smoke exposure (Reinhardt and Ottmar 2000). The long-term health effects of
occupational smoke exposure to wildland firefighters are unknown in spite of
anecdotal evidence suggesting a greater incidence of cardiopulmonary disease
and death compared to the general population (Sandberg et al. 2002).

Deposition of smoke particles on building surfaces, automobiles, clothing, and
other objects reduces aesthetic appeal and can damage a variety of objects and
structures (Baedecker et al. 1991). Smoke may also discolor artificial surfaces
such as building bricks or stucco, requiring cleaning or repainting that can
become an economic burden and reduce the useful life of soiled material (Maler
and Wyzga 1976). Soiling from smoke also changes reflectance of opaque
materials and reduces light transmission through windows and other transparent
materials (Beloin and Haynie 1975). When very fine (PM2.5) smoke particles
infiltrate indoor environments, soiling of fabrics, painted interior walls, and
works of art may occur.

Nuisance smoke is the amount of smoke in the ambient air that interferes

with a right or privilege common to members of the publie, including the use

or enjoyment of public or private resources (USEPA 1990). Nuisance smoke
complaints are linked to impaired visibility, odors, and ash fallout. Acrolein

(and possibly formaldehyde) in smoke at distances of 1 mile downrange from the
fire source can cause eye and nose irritation, amplifying nuisance conditions
(Sandberg and Dost 1990). Individuals within 1 mile of prescribed burn
operations on Massasoit NWR may experience the irritating effects of acrolein or
formaldehyde with unexpected wind direction shifts.

Smoke becomes a potential problem when it drifts into areas of human habitation.
Perhaps the greatest nuisance effect of prescribed fire smoke is local, temporary
visibility reduction in areas impacted by the dispersing smoke plume. Visitor
enjoyment and satisfaction in the vicinity of the refuge may be diminished by
reduced visibility (Sandberg et al. 2002). Smoke can impede drivers’ ability

to see the roadway and can contribute to loss of life and property damage at
concentrations far below NAAQS. At night, smoke can be entrapped near the
ground, combine with fog, and rapidly create low visibility leading to roadway
accidents. The potential exists for limited smoke intrusions onto the public roads
from refuge prescribed fires.

Potential impacts from long distance transport of “regional haze” on Class 1
areas such as national parks, monuments, or certain units of the NWPS are
discussed later under Cumulative Effects.

Fires emit pollutants that are precursors for ozone formation such as volatile
organic compounds and NOy Burning during the summer “ozone” season has
potential to cause greater impact to air quality when hot (e.g. above 90 °F),

stagnant atmospheric episodes (and State issued air quality alerts) are more
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common. Ground-level ozone, a criteria NAAQS pollutant, has had past violations
in eastern Massachusetts. Emissions from burning wildland fuels (especially
NOy) subjected to sunlight and warm temperatures, mixing with the regional
atmosphere, as well as nitrate and indirectly sulfate aerosols, contribute to ozone
formation (Sandberg et al. 2002). Stith et al. (1981) mapped ozone mixing ratios in
an isolated, fresh, biomass-burning plume and measured low or negative changes
in ozone values, attributed to titration by NO and low ultraviolet (UV) intensity.
Near the top of the plume, 10 km downwind, and in smoke less than 1 hour

old, they measured increases in ozone as high as 44 parts per billion. Ozone
changes were positively correlated with high UV. Uncertainty still surrounds

the magnitude of ozone formation in the smoke plume, the degree of mixing with
pre-existing urban ozone sources and other precursors, and downward transport
of ozone to ground level (Sandberg et al. 2002), such as during atmospheric
subsidence events.

Fire behavior is the manner in which fire reacts to the fuels available for burning
(DeBano et al. 1998), and is dependent on the type, condition, and arrangement
of fuels, local weather conditions, topography, and in the case of prescribed fire,
ignition pattern and rate. Important aspects of fire behavior include:

® Fire intensity (rate of energy release per unit area or unit length of fire
perimeter, generally during the flaming combustion period).

m Rate of spread (rate of advancement of flaming front, length per unit time),
crowning potential (involvement of tree and shrub foliage and spread within
the canopy), smoldering potential (smoldering combustion of fuels that have
been preheated or dried during the flaming stage).

® Residual smoldering potential (propagation of a smoldering combustion front
within porous fuels such as rotten logs or duff, independent of preheating
or drying).

® Residence time in the flaming, glowing, and smoldering (residual) stages of
combustion (Sandberg et al. 2002).

These factors influence combustion efficiency, and the resulting pollutant
chemistry and emission factor (Sandberg et al. 2002). Fire behavior guides
Service and fire team smoke and emissions management efforts to minimize air
quality impacts. The Eastern Massachusetts National Wildlife Refuge Complex
Fire Management Plan (USFWS 2003) states, “The goals of smoke management
on the refuges will follow goals enumerated by the National Wildfire
Coordinating Group (2001): reduce fire emissions, enhance the dispersal of smoke
plumes, steer smoke plumes away from smoke-sensitive areas, and coordinate
the ignitions of prescribed burns. Smoke management practices will include
maximizing combustion efficiency (to reduce particulate emissions).” Service staff
and the fire management team choose fire and fuels manipulation techniques
that complement meteorological scheduling for maximum smoke dispersion and
favorable plume transport. Burn plans specify no burning when poor atmospheric
mixing conditions are forecast. We use smoke dispersion and air quality
information generated by the National Weather Service. We are required to
obtain a “Spot Weather Forecast” prior to implementing any prescribed burn.

Prescribed fire emissions, including those from the refuge, are subject to
regulation nationwide under the CAA by the USEPA and the MADEP in the
interest of protecting human health and welfare. Massachusetts has an approved
State Implementation Plan for Ozone Attainment (2008).

Massasoit National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment
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Air Quality Impacts of
Alternative A (Current
Management)

Chapter 4. Environmental Consequences

Past refuge prescribed burning was conducted in late fall or early spring.
Prescribed burning during the growing season is proven to have the greatest
effect on plant (especially understory plants) mortality, overall stand structure
and composition change and therefore may be used under either of the
alternatives. Burning during the summer “ozone” season has potential to cause
greater impact to air quality when hot, stagnant atmospheric episodes (and State
issued air quality alerts) are more common.

The refuge obtains an annual air quality permit from the MADEP, and a burn
day authorization from the Plymouth Fire Department, and conducts burning
operations in accordance with those authorizations. These permitting processes
consider the expected quantity of emissions released over time (source strength),
smoke plume rise, trajectory, and down range concentration (dispersion). We
consider the current and expected daily air quality index issued by the MADEP,
especially if burning during the summer ozone season. We avoid burning when
air quality alerts are forecast or issued for the region, and are unlikely to be
granted a burn permit anyway. If conducted on warm summer days, there is a
very low chance refuge prescribed burn emissions may contribute to down range
ground level ozone formation if actual atmospheric and weather conditions depart
from those forecasted.

Under worst case scenarios prescribed burning efforts on Massasoit NWR over a
15 year period are not expected to adversely affect the region’s air quality index
(combines PM2.5 and 8-hour ground level ozone) given anticipated dispersion,
atmospheric mixing, and the seasonal timing and frequency of prescribed
burning under either alternative. No more than 50 refuge acres will be
prescribed burned on any given day or in any one year under either alternative.
Low intensity prescribed burning would release inconsequential amounts of other
gases (Sandberg et al. 2002). Appropriate smoke management can minimize

or nearly eliminate those negative effects. The consideration of wind speed,
direction, and mixing heights is important in managing smoke. In planning our
prescribed burns, we consider all these factors, and other environmental and
geographical factors. We expect prescribed burning at the refuge to produce

no significant long-term adverse air quality impacts. Neither management
alternative would adversely affect regional air quality, including regional haze
over the long term. Neither alternative would NAAQS for criteria air pollutants;
both would comply with the CAA.

Beneficial Impacts

Hazardous Fuel Loading Reduction — Applying low to moderate intensity
prescribed fire every 5-7 years on approximately 50 acres of the Crooked

Pond parcel to reduce the excess buildup of woody debris (hazard fuels) in the
understory on the refuge will decrease the long-term likelihood of large emission
episodes, from large uncontrolled, high intensity wildfires. Less frequent, large,
high intensity wildfires consume greater fuel (biomass) quantities and release
greater total emissions in a short time period than do more frequent, but lower
intensity and smaller prescribed burns.

Adverse Impacts

Hazardous Fuel Loading Reduction —Prescribed burning on 50 acres will

be performed on a (5 to 7 years) rotational basis. There may be some localized
(generally downwind, and within 10 miles or less), short duration (minutes to
hours) decrease in air quality or brief, localized visibility impairment from fine
particulates.

Particulates, consisting of small particles of ash, partly consumed fuel, and
liquid droplets, can reduce visibility or cause negative health effects for people
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Air Quality Impacts of
Alternative B (Expanded
Management, Service-
preferred Alternative)

with respiratory illnesses. Carbon monoxide, carbon dioxide, hydrocarbon, and
small nitrogen oxide releases are expected. However, low intensity prescribed
burning, (such as the current refuge program), releases inconsequential amounts
of these gases (Sandberg et al. 2002). Any short-term exposure, acute impacts
likely include discomfort, and possibly health effects for some individuals,
without violating NAAQS. At present, prescribed fires are not considered to be a
significant cause of local/regional NAAQS nonattainment (Sandberg et al. 2002).

Under alternative A, the use of prescribed fire will continue within the

Crooked Pond parcel as in the past decade. There are homes adjacent to refuge
boundaries except where the MSSF abuts the refuge. It is standard protocol

to notify the public in advance about any management efforts that may impact
the surrounding area, especially when prescribed burning occurs. The fire
team’s knowledge of fire behavior (e.g., fire intensity, residual smoldering, rate
of spread and crowning potential) and smoke management helps minimize air
quality impacts and human exposure to smoke.