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Executive Summary

Overview

Waquoit Bay National Estuarine Research Reserve Management Plan 2014-2018 is the
fourth Management Plan for the Waquoit Bay National Estuarine Research Reserve
(WBNERR). It describes the history, assets, programs, and administrative structures of
WBNERR. It also defines and lays out the strategy for meeting the Reserve's mission
over the next five years. The plan provides an update to the Waquoit Bay National
Estuarine Research Reserve Management Plan, August 2006 and includes a boundary
update resulting from land acquisitions.

The Reserve’s mission and vision are defined below.

Mission: To promote science-based decision-making that leads to healthy coastal
ecosystems.

Vision: To be a vital regional resource for expertise on sustainable coastal
management.

The Reserve’s goals are to:

1.

Improve the understanding of coastal ecosystems and the human influences on
them.

Improve environmental literacy in our communities to enable environmentally-
sustainable decision-making.

Foster coastal ecosystem management solutions through sustained community
engagement.

Manage land and facilities in a manner that balances enjoyment by current
generations with conservation for future generations.

Improve the operations and stature of the Reserve.



Figure 1 depicts the goals and provides a summary of related objectives and key
activities. These elements are described in detail in their respective chapters.

The Waquoit Bay National Estuarine Research Reserve supports coastal communities
through science. It is a center of excellence with regard to estuarine science - science that
is conducted by in-house researchers, in collaboration with scientists from world-
renowned laboratories, and by independent researchers who are attracted by the
infrastructure and information that the Reserve provides to support and guide their work.

Currently, the Reserve’s Priority Areas are:

Impact of climate on estuarine ecosystems.

Connection between watershed land use and water quality/eutrophication
Assessment of ecosystem response to natural variability and human impacts
Understanding and enhancing ecosystem services of coastal habitats

Reserve staff draws upon the scientific work conducted at WBNERR and elsewhere to
promote better and more informed coastal management. The Reserve’s Training and
Education programs specifically guide individuals in their professional and personal roles
toward environmentally-sustainable decisions. The Training and Education programs
include the Coastal Training, Teacher Training, K-12 and Community Education
programs.

WBNERR’s Stewardship Program employs adaptive management techniques to protect
the land and water resources of the Waquoit Bay watershed. Natural resource
management on the Reserve is guided by the results of research conducted at the Reserve
and elsewhere and is shared throughout the region through education and training.
Furthermore, the Reserve serves as a model of resource management practices for similar
coastal lands in the region.

The Waquoit Bay NERR is one of 28 sites that comprise the National Estuarine Research
Reserve System (NERRS), a federal-state partnership of protected research and education
sites administered by the National Oceanic and Atmospheric Administration (NOAA)
and state partners. In this case, the state partner is the Massachusetts Department of
Conservation and Recreation (DCR). The National Estuarine Research Reserve System
was created by the Coastal Zone Management Act (CZMA) of 1972, as amended, 16
U.S.C. Section 1461, to augment the Federal Coastal Zone Management (CZM) Program.
Reserves are required by Federal regulation, 15 C.F.R. Part 921.13, to have a NOAA-
approved Management Plan that is updated every five years. The plans must describe
Reserve goals and objectives, management issues, and strategies for addressing them.

NOAA'’s stated purposes for Management Plans are to:

e Provide a vision and framework to guide Reserve activities during the next five
years.

e Enable the Reserves and NOAA to track progress and realize opportunities for
growth.



e Present Reserve goals, objectives, and strategies for meeting the goals to
constituents.

e Guide program evaluation under Section 312 of the CZMA.

e Enable the Reserves to acquire facilities construction and land acquisition funds.

In addition, the Reserve’s state partner, DCR, pursuant to M.G.L. Chapter 21, Section 2F,
is required to prepare management plans for all reservations, forests, and parks under the
management of the Department. These plans must include guidelines for operations and
land stewardship, shall provide for the protection of natural and cultural resources, and
ensure consistency between recreation, resource protection, and sustainable forest
management. The Commissioner shall seek and consider public input in the development
of resource management plans, and shall make draft plans available for a public review
and comment period thought notice in the Massachusetts Environmental Monitor.
Resource Management Plans must be submitted to the DCR Stewardship Council for the
Council’s adoption. DCR’s resource management planning process includes the use of
Stewardship Zoning Guidelines as a framework for the management of land and
resources. The guidelines are incorporated into this Management Plan. DCR planning
staff are currently writing the Resource Management Plan for the Waquoit Bay Reserve
(part of the Cape Cod Complex), with a 2014 expected completion date.



GOAL 1

Inprove the unde rstanding of coastal ecosystems and the humman infloences on them
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These figures are designed to provide a quick overview of the Reserve’s goals and how

they are carried out. Further details of the research and monitoring projects, education
and training programs, and land and facilities management are provided in the chapters

that follow.
Goal 1 involves the Reserve’s Research and Monitoring programs. See Chapter 2 for

Figure 1: Summary of WBNERR Goals, Objectives and Key Activities.
further detail




Goal 2 involves the Reserve’s Education program, geared toward students, teachers, and

community members. See Chapter 3 for further detail.
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Goal 3 involves the Reserve’s Coastal Training Program, geared toward coastal decision
makers. See Chapter 3 (Coastal Training Program) for further details.






Goal 4 involves land and facilities management. See Chapter 4 for more details.



Goal 5 involves improving the operations and stature of the Reserve. See Chapter 5 for

more details.

GOALS

Improve the operations, infrastructure and stature of the Reserve.

Objective 5.1 Objective 5.2 Objective 5.3 Objective 5.4 Objective 5.5 Objective 5.6
WBNERR will NOAA will consider DCR will consider WBNERR. will work Partners and WBNERR staff will
develop an internal WBNERR an WBNERR an with DCR to increase WBNERR will clearly augment their
strategic performance exemplary Reserve, exemplary State efficiencies in program understand their expertise with
monitoring process Park. operations. respective roles and appropriate training.
that will enable timely responsibilities.
strategic assessment of
program results.
Key Activities Key Activities Key Activities Key Activities Key Activities Key Activities
1) Generate a 1) Maintain regular 1) Communicate 1) Work with DCR 1) Maintain and honor 1) Facilitate and
performance communication with and promote the to fill staff management support staff
monitoring plan. NOAA. role and positions in a agreements defining training
mission of the timely manner. partner relationships. opportunities.
2) Monitor and 2) Submit reports Reserve 2) Work with DCR
evaluate and annual award government. to ensure that all 2) Establish and
implementation of proposal on time. 2) Maintain open authorized Forest administer advisory
management plan. and regular and Parks groups to secure their
3) Use and report on communication positions are guidance.
3) Conduct annual ERD system-wide with DCR. filled.
internal performance evaluation criteria in 3) Respondto 3) Work with DCR 3) Seek new
review to determine CTP evaluations. requests for to increase agreements when
progress made towards information. purchasing appropriate.
achievement of goals. 4) Participate in 4) Participate in efficiencies
national meetings DCR activities. 4) Work with DCR
and committees. 5) Support to expedite the
improved processing of
5) Share information coastal contracts and
with other Reserves. management on grants.
DCR properties




10



Accomplishments

There have been significant accomplishments during the past five years toward
addressing goals in the 2006 Management Plan. These include:

Goal 1: Improve the understanding of coastal ecosystems and the human influences on

them:
o

o

Installation of an Estuarine Groundwater Observatory in 2007 (10
monitored wells) including the creation and maintenance of a continuous
groundwater monitoring program, and robust use of the facility by visiting
scientists for estuarine groundwater research.

Completed several initial phases of the Reserve’s Sentinel Site — called the
Salt Marsh Observatory, which includes: 1) the SWMP emergent
wetlands biomonitoring component, 2) NGS-approved elevation control
network of permanent benchmarks and Sediment Elevation Tables, and
Completed second aerial survey of the Reserve’s emergent marsh
vegetation (SWMP Mapping Component).

Completed our 2" and 3" Macroalgal Biomass (and bottom sediment)
Surveys (2007, 2011) of the Waquoit Bay estuarine system (SWMP Biotic
Component) initially developed in 2004.

Established (2006) a weekly citizen water quality monitoring program of
15 major tidal ponds in the Town of Falmouth — Falmouth Pondwatchers-
in partnership with a local civic organization (Falmouth Associations
Concerned with Estuaries and Salt Ponds - FACES) and newspaper
(Falmouth Enterprise).

Receipt and completion of first year objectives of a large and
comprehensive NERRS Science Collaborative grant with multiple partners
to study greenhouse gas exchange in salt marshes and the effect of
nitrogen on those processes.

Completion of the Reserve’s Habitat Mapping and Change Plan.

Goal 2: Improve environmental literacy in our communities to enable environmentally-
sustainable decision-making:

o

11

KEEP/TOTE: With funding from a NOAA B-WET grant, Waquoit Bay
Reserve worked together with Wells and Narragansett Bay NERRS to
launch TOTE, Teachers on the Estuary, a multi-day intensive teacher
training program which links teachers with Reserve research, field-based
activities and on-line NOAA data analysis tools.

Completion of a market analysis of environmental education organizations
providing programs on Cape Cod.

Establishment of a KEEP K-12 Estuarine Education Program (Teacher)
Advisory Committee.

Completion of a needs assessment of K-12 teachers who teach science on
Cape Cod and creation of a KEEP Action Plan based on the Needs
Assessment created by Reserve education staff with input from the
Teacher Advisory Committee.



@]

Completion of a cultural needs assessment of recent immigrants to Cape
Cod and offering of an Environmental Leadership Course and other
programs to this underserved audience.

Completion of an updated CTP Strategic Framework.

Completion of a formal CTP Needs Assessment of regional and municipal
decision-makers.

Revamping CTP Advisory Group and making the original Advisory and
Steering Committee functions more efficient and practical.

Growth and recognition of the CTP in southeastern Massachusetts.
Establishment of new partnerships for the CTP.

Increased linkages for the CTP with scientists working in our region.
Involvement of the CTP in two NERRS Science Collaborative proposals.
Hiring of a part-time CTP Assistant to support collaboration activities
under the Science Collaborative grant awarded to WBNERR.

Goal 3: Demonstrate sustainable stewardship of the land and water ecosystems within in
the reserve to serve as a model for community stewardship in the region.

(0}
o

(0]

Purchase of Caleb Pond parcel and Quashnet River addition
Completion of a Waquoit Bay Stream Restoration Master Plan, aimed at
prioritizing and guiding future restoration projects.

Reintroduction of prescribed fire to manage rare grasslands.

Goal 4: Foster dialogue and development of coastal ecosystem management solutions
through sustained community engagement:

(0]

(0]

Increased community outreach to bring the Reserve’s work and message
to different audiences through the WBNERR Science Forum held at
Woods Hole Oceanographic Institution, the Research @ the Reserve series
for the public, and talks for community groups.

see Goal 2 — CTP accomplishments for overlap with this Goal.

Goal 5: Improve the operations, infrastructure and stature of the Reserve:

(0}

(0}
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Completion of a Facilities Vision Plan, intended to guide Headquarters
facilities development into the future.

As the first step in carrying out the facilities plan, receipt of 315
Construction funds to build a new maintenance building, make significant
campus improvements, install photovoltaic panels and other energy
improvement measures, update educational exhibits, and build a research
dock.

Significant improvements to visitor enjoyment of Reserve properties, such
as viewing platforms on marsh trails, and a handicapped accessible
boardwalk to South Cape Beach.

Significant energy efficiency measures, resulting in reduction in total
BTUs per heating degree day of over 36% since 2002. Conducted
Greenhouse Gas Analysis of Reserve operations and lands.

Purchase of a new truck and 4 new boat motors and trailers.



Development of an Emergency Management Plan and Hurricane Response
Plan. Implemented latter in summer 2010 in response to Hurricane Earl in
summer 2011 for Hurricane Irene, and 2012 for Hurricane Sandy.
Re-establishment of a Reserve Advisory Committee

Establishment of a new Friends Group, the Waquoit Bay Reserve
Foundation, which has taken over management of the sub-award from
Citizens for the Protection of Waquoit Bay, and will hopefully provide a
significant fundraising role.

Evolution of the half-time Technology Coordinator position into a full-
time GIS/Research technician position (half-funded under the NOAA
Operations grant, half by external sources).

Re-structuring of duties of Event, Volunteer, and Education staff to now
include a full time Event and Volunteer Coordinator, and a full-time
School and Interpretive Program Specialist position.

Plan Highlights

The objectives in this plan represent a maturation of many of the Reserve’s ongoing
programs and the introduction of a few new initiatives. Some of the highlights are listed

below.

New and recent activities documented with this plan:

With this Management Plan, new properties purchased over the past five years are
being formally added to the Waquoit Bay NERR. These parcels include the
Caleb’s Pond parcel which was the largest undeveloped parcel on Waquoit Bay,
and the addition of three parcels that protect the critical eastern brook trout fishery
at the Reserve’s Quashnet River Component.

Projects that intentionally integrate all the sectors. These projects will be
highlighted and described in more detail throughout the document, appearing in
grey “call-out” boxes. These are projects where all sectors will work together to
define the issues, identify and fill data gaps or gather information, make decisions
about content or products, and deliver results to pertinent audiences.
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Integrated Projects:
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Science Collaborative (p. 42)

Salt Marsh Observatory — sentinel site (see p. 46)
Teachers on the Estuary (TOTE) (p. 63)
Interpretive Plan (p. 67)

Salt Marsh Classroom (p. 75)

South Cape Beach Management Strategies (p. 85)
Green Team (p. 93)




Greater emphasis on raising awareness of the Reserve and what we do, within a
wide variety of audiences through website, social media, interpretive programs
and products, talks to community groups, etc.

Coupling technical training with technical assistance to communities to support
implementation of decisions and management actions that align with sustainable
coastal management.

Using collaborative partnerships and a collaborative learning approach model
where possible in training workshops and research projects to affect better coastal
management.

Incorporating best practices and lessons learned from the Reserve’s resource
management and restoration practices into training programs.

Continued and increased coordination with partners, in particular, other coastal
management organizations.

New initiatives to be pursued during the term of this Management Plan:

Evaluation of current monitoring programs.

Concerted effort to make datasets from our research and monitoring programs
available through our website or other means.

Greater focus on analyzing existing data sets and translating results for our
various audiences (volunteers, teachers, students, coastal decision-makers,
researchers and the public).

Addition of Reserve-wide 312 Evaluation Performance metrics to be collected
and evaluated under this plan.

Development of a comprehensive interpretive plan that will standardize, integrate,
and guide content and look of interpretive signage and displays on all Reserve
properties. More emphasis on non-personal interpretation- exhibitory and outdoor
interpretive signage for the first few years of this Management Plan.

Major emphasis on 20-year maintenance of buildings.

Training of pre-service teachers.

Increased emphasis on utilizing different approaches to effectively reach more
coastal decision-makers.

Development of new strategic partnerships to continue to meet coastal decision-
maker information needs and address barriers to receiving and applying scientific
information.

An increased number of trainings of varying commitments of time to attract a
diversity of teachers to our training programs while maintaining the in-depth
training of the TOTE program.

While these projects are deliberately designed to integrate the sectors, we are
emphasizing this approach in all areas where feasible. Thus while much of this
Management Plan focuses on the work of each sector, we recognize that the whole is far
greater than the sum of its parts, and that our objectives can almost always be better met
by working together.
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Chapter 1: Introduction

Purpose and Scope of Plan

Waquoit Bay National Estuarine Research Reserve Management Plan 2012-2017 is the
fourth Management Plan for the Waquoit Bay National Estuarine Research Reserve
(WBNERR). It describes the history, assets, programs, and administrative structures of
WBNERR. It also defines and lays out the strategy for meeting the Reserve's mission,
vision and goals over the next five years.

The Reserve’s mission and vision are defined below.

Mission: To promote science-based decision-making that leads to healthy coastal
ecosystems.

Vision: To be a vital regional resource for expertise on sustainable coastal
management.

The Reserve’s goals are to:

1.
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Improve the understanding of coastal ecosystems and the human influences on
them.

Improve environmental literacy in our communities to enable environmentally-
sustainable decision-making.

Foster coastal ecosystem management solutions through sustained community
engagement.

Manage land and facilities in a manner that balances enjoyment by current
generations with conservation for the future.

Improve the operations and stature of the Reserve.



The Management Plan is organized by goals rather than strictly by program area. This
being said, the goals primarily address the Reserve's program areas of research and
monitoring (Goal 1), education and training (Goals 2 and 3), and stewardship (Goal 4),
respectively. The interconnectedness of the program areas is most especially
demonstrated in Chapter 5 which addresses Goal 5, in the Integrated Projects highlighted
throughout this document, and in the objectives and action items that are listed within
each chapter. All of the programs address the Reserve’s Priority Areas.

In addition to goals and theme areas, the Reserve is guided by a series of principles.
These overarching guiding principles describe how the Reserve conducts business. They
are:

e WBNERR staff from all program and administrative areas collaborates to advance
the Reserve's goals and objectives.

e Reserve activities and programs are targeted to lead to real behavioral change in
support of better coastal stewardship.

e The Reserve guides people toward environmental literacy by presenting
information systematically and strategically, and by providing opportunities for
people to become engaged in problem solving on environmental issues. The
Reserve works in partnership with others at the local, state, regional and federal
level.

e Reserve programs capitalize on the physical setting of the Reserve to inspire
questions, learning, and informed decision-making.

e The management and programs of the Reserve demonstrate good environmental
practices and behaviors.

e The Reserve protects natural resources within its designated lands and waters.

e The Reserve facilitates innovative natural and social science research about
coastal systems.

e The Reserve regularly evaluates the effectiveness of programs to continually
improve its offerings.

e WBNERR staff conducts their work with integrity, respect, openness, and
excellence.

e The Reserve supports recreational opportunities and public access consistent with
the Reserve’s mission.

e The Reserve seeks to offer programs of the highest quality.

e Staff in the different sectors of the Reserve will strive to integrate their work.

Public Process for Developing the Plan

The Waquoit Bay National Estuarine Research Reserve Management Plan, 2014-2018
was developed with input from core constituents and partners. An ad hoc advisory group,
the Reserve Advisory Committee, convened in May, 2011. The committee includes
representatives from MA Department of Conservation and Recreation, MA Coastal Zone
Management, Wood Hole Sea Grant, NOAA, Narragansett Bay NERR, Cape Cod
Commission, NERRS Science Collaborative, the local Regional Planning Agency,
Buzzards Bay National Estuary Program, the Mashpee Wampanoag Tribe, and several
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local environmental non-profits and community organizations. They were asked the
following questions:

e What is your perception of the Reserve and what happens here?

e Where do you think our priorities should lie?

e What should our niche be?

e How can WBNERR partner with organizations around the table?

A full draft of the Management Plan was circulated in the winter of 2013/14 to key
partners within state and Federal government. Once recommendations generated by this
first review were incorporated and partner agencies were comfortable with the content of
the plan, a 30-day public comment period was initiated. A public meeting will be held
June 30, 2014. A summary of all comments received during the MEPA review and
actions taken to address them will be included in Appendix C.

The Massachusetts Office of Coastal Zone Management (MCZM) also reviewed the
Management Plan for federal consistency. They found that the plan is consistent with the
MCZM enforceable program policies (Appendix D).

Reserve Management Structure

The Reserve is a component of the National Estuarine Research Reserve System
(NERRYS), a Federal-state partnership of protected research sites administered by the
National Oceanic and Atmospheric Administration's (NOAA’s) Estuarine Reserve
Division (ERD) within the Office of Coastal Resources Management (OCRM). The state
partner is the Massachusetts Department of Conservation and Recreation (DCR). The
strategy laid out in this Management Plan for Waquoit Bay NERR supports and/or
complements the Federal NERRS and DCR.

The Reserve manager and staff are DCR employees. They strive to align the Reserve's
activities with both NOAA and DCR priorities.

Introduction to the National Estuarine Research Reserve System

The National Estuarine Reserve System was created by the Coastal Zone Management
Act (CZMA) of 1972, as amended, 16 U.S.C. Section 1461, to augment the Federal
Coastal Zone Management (CZM) Program. The CZM Program is dedicated to
comprehensive, sustainable management of the nation’s coasts.

The Reserve system is a network of protected areas established to promote informed
management of the Nation’s estuaries and coastal habitats. The Reserve system currently
consists of 28 Reserves in 23 states and territories, protecting over one million acres of
estuarine lands and waters (Figure 2).
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Mission
As stated in the NERRS regulations, 15 C.F.R. Part 921.1(a), the National Estuarine
Research Reserve System mission is:

The establishment and management, through Federal-state cooperation, of a national
system of Estuarine Research Reserves representative of the various regions and
estuarine types in the United States. Estuarine Research Reserves are established to
provide opportunities for long-term research, education, and interpretation.

Goals
Federal regulations, 15 C.F.R. Part 921.1(b), provide five specific goals for the Reserve
system:
1. Ensure a stable environment for research through long-term protection of National
Estuarine Research Reserve resources;
2. Address coastal management issues identified as significant through coordinated
estuarine research within the System;
3. Enhance public awareness and understanding of estuarine areas and provide
suitable opportunities for public education and interpretation;
4. Promote Federal, state, public and private use of one or more Reserves within the
System when such entities conduct estuarine research; and
5. Conduct and coordinate estuarine research within the System, gathering and
making available information necessary for improved understanding and
management of estuarine areas.

National Estuarine Research Reserve System Strategic Goals 2011-2016

The Reserve system began a strategic planning process in 1994 in an effort to help
NOAA achieve its environmental stewardship mission to “sustain healthy coasts.” In
conjunction with the strategic planning process, the National Estuarine Research Reserve
System “conducted a multi-year action planning process on an annual basis since 1996.
The resulting three-year action plan provides an overall vision and direction for the
Reserve system. The Vision, Mission, and Goals of the NERRS 2011-2016 Strategic Plan
are as follows:

Vision
Resilient estuaries and coastal watersheds where human and natural communities thrive.

Mission
To practice and promote stewardship of coasts and estuaries through innovative research,
education, and training using a place-based system of protected areas.

Goals
1. Protected Places: Estuaries and coastal watersheds are better protected and managed
by implementing place-based approaches at Reserves.
2. Science: NERRS scientific investigations improve understanding and inform
decisions affecting estuaries and coastal watersheds.
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3. People: NERRS education and training increases participants’ environmental literacy
and ability to make science-based decisions related to estuaries and coastal
watersheds.

Figure 2: National Estuarine Research Reserve System.

Reserve Designation and Operation

Under Federal law (16 U.S.C. Section 1461), a state can nominate an estuarine ecosystem
for Research Reserve status so long as the site meets the following conditions:

1. The area is representative of its biogeographic region, is suitable for long-term
research and contributes to the biogeographical and typological balance of the
System;

2. The law of the coastal State provides long-term protection for the proposed
Reserve's resources to ensure a stable environment for research;

3. Designation of the site as a Reserve will serve to enhance public awareness and
understanding of estuarine areas, and provide suitable opportunities for public
education and interpretation; and

4. The coastal State has complied with the requirements of any regulations issued by
the Secretary [of Commerce].

Policy on Designation of new Reserves
As of 2011, NOAA and the National Estuarine Research Reserve Association adhere to
the following policy on establishing new Reserves:
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1. NOAA is committed to completion of a system of Reserves representing the
diverse biogeographic and typological character of the estuaries of the United
States and estuarine-like systems of the Great Lakes, consistent with available
resources.

2. The first priority for use of NOAA funding is to support the operation of
designated Reserves, system-wide projects benefiting designated Reserves and
development of Reserves in states that currently have a formal commitment from
NOAA to proceed with the designation process.

3. Additional Reserves (beyond the existing 26 designated and two proposed
Reserves) will be considered by NOAA only when (a) sufficient funds are
available to provide Reserves continuing operations support after designation and
(b) sufficient federal staff and resources are available to adequately support new
designation and operation activities.

4. Priorities for accepting new nominations are:

« First priority will be given to nominations that incorporate both a
biogeographic sub-region and an estuary type not represented by existing or
developing Reserves (NOAA regulations at 15 CFR.921).

o Second priority will be given to nominations that incorporate either a
biogeographic subregion or an estuary type not represented by existing or
developing Reserves.

Reserve boundaries must include an adequate portion of the key land and water areas of
the natural system to approximate an ecological unit and to ensure effective conservation.

If the proposed site is accepted into the Reserve system, it is eligible for NOAA financial
assistance on a cost-share basis with the state. The state exercises administrative and
management control, consistent with its obligations to NOAA, as outlined in a
memorandum of understanding. A Reserve may apply to NOAA’s ERD for funds to help
support operations, research, monitoring, education/interpretation, stewardship,
development projects, facility construction, and land acquisition.

National Estuarine Research Reserve System Administrative Framework

The Estuarine Reserves Division of the Office of Ocean and Coastal Resource
Management (OCRM) administers the Reserve system. The Division establishes
standards for designating and operating Reserves, provides support for Reserve
operations and system-wide programming, undertakes projects that benefit the Reserve
system, and integrates information from individual Reserves to support decision-making
at the national level. As required by Federal regulation, 15 C.F.R. Part 921.40, OCRM
periodically evaluates Reserves for compliance with Federal requirements and with the
individual Reserve’s Federally-approved Management Plan.

The Estuarine Reserves Division currently provides support for two system-wide
programs: the System-Wide Monitoring Program, and the Coastal Training Program.
They also provide support for Reserve initiatives on restoration science, salt marsh
biomonitoring, K-12 education, and Reserve specific research, monitoring, education and
resource stewardship initiatives and programs.
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Massachusetts Department of Conservation and Recreation

When Waquoit Bay was formally designated as a National Estuarine Research Reserve in
1988, its state partner was the Department of Environmental Management (DEM). In July
of 2003, DEM was merged with the Metropolitan District Commission to form the
Department of Conservation and Recreation (see Mass General Law c2181). The
Department has two divisions: the Division of State Parks and Recreation (DSPR) and
the Division of Water Supply Protection. WBNERR is part of the Division of State Parks
and Recreation. DCR and DSPR are used interchangeably here.

The mission of the DCR is to protect, promote, and enhance the natural, cultural and
recreational resources of the Commonwealth for the well being of all. In terms of values,
DCR staff believes deeply in, and is committed to, the public trust and responsible
stewardship, as well as fairness and inclusiveness. Staff also commits to do their work
with integrity, respect, openness, and excellence.

DCR manages many facilities that annually attract hundreds of thousands of people from
around the globe, including Pilgrim Memorial State Park, the home of Plymouth Rock;
Walden Pond State Reservation, Henry David Thoreau's chosen place for peaceful
contemplation; the Emerald Necklace of urban parks designed by Frederick Law
Olmsted; and the Charles River Esplanade, host site for the Boston Pops' Fourth of July
concert and fireworks festivities.

The DSPR promotes smart growth in the Commonwealth and helps private landowners
and municipalities protect land and resources through technical assistance, grants
programs, and other resource protection services.

DCR staff also provides environmental education programs and oversight for state-
designated Areas of Critical Environmental Concern. The agency’s stewardship of
Massachusetts' natural and historical resources provides significant benefits to the
Commonwealth, its citizens, and visitors: healthy, productive forests; clean drinking
water; flood control; scenic beauty; historic preservation; healthy ecosystems; wildlife
habitat protection; and coastal access, as well as improved public safety and public
health.

The DCR is dedicated to improving the quality of life in the Commonwealth of
Massachusetts by conserving our natural and cultural resources through professional
stewardship, and connecting people to these resources through recreation and education,
and cooperating and partnering with others who share our common purpose. The
Department is the steward of nearly 450,000 acres of the state’s forests, beaches,
mountains, ponds, riverbanks, trails, and parks outside of the urban park area. The agency
also manages 46 outdoor swimming pools and spray decks, and owns 41 skating rinks
which are managed through leasing agreements with outside vendors.
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Figure 3: DCR Division of State Parks and Recreation Organizational Chart (relevant to WBNERR).

Director of State
Parks

Priscilla Geigis

IDeputy Director off
State Parks

Samantha Overton

1 | | 1
South Region

West Region Central Region North Region Karl Pastore, Boston Region

Regional Manager

Cape Cod District
Islands District Jon Petersen,

Interim Manager

South Coast
District

8 Parks WBNERR 7 Parks

History of Waquoit Bay Reserve

In response to growing recognition of the importance of estuaries and the changes to
them resulting from coastal development, Massachusetts established an estuarine research
program in 1963. Results of the study were published in 1975, and the data were
subsequently utilized to calculate indices comparing species diversity with environmental
quality for selected estuaries within the state.

Between 1974 and 1978, the Commonwealth of Massachusetts investigated the feasibility
of applying to the National Estuarine Sanctuary Program (the former name of the
National Estuarine Research Reserve System) and considered several possible sites for
sanctuary status. At that time the North—-South River complex and Waquoit Bay were
selected as sites most likely to meet the requirements of the Federal program and benefit
from the research and education programs and protection that the designation would
provide.

In 1979, the Commonwealth designated Waquoit Bay as an Area of Critical
Environmental Concern (ACEC) in accordance with Massachusetts General Laws
Chapter 21A Section 2(7). See Appendix E for more information about the ACEC
program and a map of the Waquoit Bay ACEC. This designation followed an extensive
public participation process during which major management issues for the area were
addressed and interest in establishing National Estuarine Sanctuary status was expressed.

Based on the results of the earlier research program and review of alternative sites,

Massachusetts recommended Waquoit Bay for designation as a National Estuarine
Sanctuary in July 1981. The area proposed included the land and water areas commonly
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known as Waquoit Bay, Washburn Island, South Cape Beach, the Sargent Estate, Sage
Lot Pond, Flat Pond, Hamblin Pond, Jehu Pond and the major salt marshes immediately
adjacent to those areas.

In 1981, the Commonwealth applied for and was awarded a Federal “pre-acquisition”
grant for further evaluation of the site, collection of information necessary for the
preparation of a Management Plan and a draft environmental impact statement, and
preliminary acquisition activities.

In December 1982, the Commonwealth acquired South Cape Beach and in June 1983, the
Commonwealth acquired Washburn Island. Based on this commitment to protect
significant components of the Waquoit Bay ecosystem, the Commonwealth successfully
applied for additional federal assistance to develop Waquoit Bay as a National Estuarine
Sanctuary. The NOAA funding was used to acquire, in November of 1987, the 21-acres
of wetlands, waters, and uplands of the Sargent Estate at the head of the Bay to serve as
the Reserve Visitor Center and Headquarters. The NOAA funding was also used for
construction of necessary support facilities and equipment for Reserve research and
education. Formal designation of the Waquoit Bay National Estuarine Research Reserve
took place in June 1988.

Boundaries

The Reserve continues to pursue strategic land acquisitions with willing sellers that may
expand the Reserve boundary in the future. Focus for acquisitions is in the WBNERR
Stewardship Focus Area and is guided by the Reserve’s Land Acquisition Plan
(Appendix J). The Stewardship Focus Area (SFA) is the geographic planning area
identified by WBNERR that contains those lands and resources that, if altered, are likely
to change (improve or degrade) the quality of resources and/or uses within the Reserve
boundary. The SFA includes the designated lands and waters of the Reserve, as well as
other lands as defined below.

Research at WBNERR has clearly demonstrated that changes in land use within the
watershed are capable of causing drastic degradation of natural resources within the
Wagquoit Bay estuary. Thus, WBNERR is concerned with land use planning throughout
the Waquoit Bay watershed, particularly activities that are known to increase watershed
derived nitrogen loads to the estuary (i.e., discharge of nitrogen to the atmosphere, land,
surface water or groundwater) and all lands within the watershed of the Waquoit Bay
estuarine system are included in the SFA. Most land within the Waquoit Bay watershed
that has not been set aside for conservation has already been developed for residential,
commercial, retail and military uses. Nonetheless, several parcels containing important
habitat or other attributes of value to advance WBNERR’s mission still exist.

Additionally, there are some parcels that lie outside of the Waquoit Bay watershed that
have been included in the Mashpee National Wildlife Refuge (MNWR) boundary (Figure
4) because they are the last remaining contiguous parcels of representative coastal
terrestrial and freshwater wetland habitats remaining in the vicinity of the estuary.
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WBNERR has an interest in the ecological integrity of the habitats contained on these
lands as well. Therefore, all lands included in the MNWR land acquisition boundary are
included in the WBNERR SFA.

The WBNERR Stewardship Focus Area (Figure 4) thus includes all of the following
areas:
e All designated Reserve lands and waters,

e All land parcels that lie (at least partially) inside the watershed boundary of
the Waquoit Bay estuarine system.

e All land parcels within the MNWR land acquisition boundary.

Boundary Change

With the formal acceptance of the 2013 Management Plan, two new properties purchased
over the past five years are being formally added to the Waquoit Bay NERR - the 11.4-
acre Caleb Pond parcel, and 12.4-acre addition to the Quashnet River lands (Figure 4).
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Figure 4: WBNERR Properties.
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Caleb Pond parcel

The Caleb Pond Parcel, purchased in part with NOAA PAC funds, is located in the
northeast corner of Waquoit Bay within the Stewardship Focus Area and was the largest
single undeveloped privately held parcel remaining on the Bay. The land consists of
upland coastal pine-oak forest habitat with a fringing salt marsh on Caleb Pond, a
saltwater embayment of Waquoit Bay. The parcel contains water frontage on the Caleb
Pond/Wagquoit Bay estuary, Bourne Pond (a freshwater glacial kettle pond), and a small
connecting stream, all of which are waters currently designated within the Waquoit Bay
NERR. The stream contains diadromous fish runs of American eel and historically
supported an anadromous river herring run. The parcel is immediately south of Waquoit
Village and just east of the WBNERR headquarters property. The Caleb Pond Parcel is
separated from the WBNERR headquarters property by only a single parcel. This parcel,
the Simpson property, has recently been protected through a conservation restriction
(easement) negotiated by one of WBNERR'’s local land protection partners (The 300
Committee Land Trust). Acquisition of the Caleb Pond Parcel, combined with this recent
conservation restriction and the existing WBNERR Headquarters property creates an area
of over 40 acres of contiguous protected lands stretching across the head of Waquoit Bay.

Quashnet River addition

The addition to the Quashnet River Component is especially valuable for protection of
terrestrial, groundwater, aquatic systems. The parcel also has a high recreation value. It
is located at the entrance to the large, well-used Quashnet River Area and is immediately
adjacent to a large (2000+ acre) complex of conservation lands, managed under the
MNWR partnership, making it part of a contiguous unfragmented area, valuable as
wildlife habitat and corridor. This parcel had a priority ranking in the land protection
plans for both WBNERR and the MNWR. The Martin Road gate and parking area is the
primary entrance to the 427 acre Quashnet River Component (the heart of this larger
contiguous land area), owned and managed by the state as part of WBNERR.

Programmatic and ecological value to the Reserve

The addition of these lands to the Reserve’s boundary is consistent with the goals of the
Reserve System. Specifically, the expansion increases the amount of protected land
within the rapidly developing Waquoit Bay watershed (Error! Reference source not
found.). These lands represent a stable environment for research and stewardship. They
also provide additional opportunities for education, training and interpretive programs
leading to enhanced public understanding of estuarine areas and coastal management
issues. The Caleb Pond parcel is a particularly interesting addition because it is within
easy walking and kayaking distance of Reserve headquarters making it ideal for
educational purposes. Furthermore, by protecting these lands from development, the
Reserve has reduced potential nitrogen loading to the Waquoit Bay estuarine system.
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In response to inquiries regarding property acreage and boundary lines, the Reserve
boundary designation and Reserve properties owned by the Commonwealth of
Massachusetts have undergone careful review using GIS-based town parcel data (Towns
of Falmouth and Mashpee, 2009). All areas listed in previous Management Plans shall be
considered in error in deference to these updated figures.

With the addition of 23.8 acres of newly acquired lands, the Reserve now has a total area
of 2,837.2 acres. This includes 1,288.7 acres of lands in the Reserve “Core” area, where
lands are protected and offer a stable research platform (hereafter referred to as
“WBNERR Property”). In addition, the Reserve’s “Buffer” area, in which resources are
protected by the laws and regulations described in Appendix F, includes 1,376.3 acres of
waters and 172.2 acres of privately owned salt marshes or “major marsh areas” (Figure
6). The coastal marsh in-holdings are considered integral to overall estuarine integrity as
explained in the original designation - refer to 1989 and 2000 Management Plans - and
therefore, are incorporated in the “Buffer” zone.

Figure 6: Property Boundary, Reserve Core and Buffer Areas
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“Core” lands protected within the Reserve are distributed among nine distinct areas
(Figure 4):
Based on town parcel acreage (2009)

Headquarters, 20.7 acres

Childs River, 18.6 acres

Washburn Island, 281.7 acres

Phinney Property, 10.0 acres

Quashnet Woods, 427.4 acres (12.4 acres added to this Component since the last
Management Plan)

North Quashnet, 24.4 acres

Abigail Brook, 35.2 acres

South Cape Beach State Park, 459.6 acres

Caleb Pond property, 11.4 acres (acquired since the last Management Plan)

Description of properties and assets

Headquarters

The Reserve Headquarters contains oak/pine forest, a saltwater pond, grassland meadow,
and the coastal bluff overlooking Waquoit Bay. The site of the historic Sargent estate,
this property is generally utilized as a “campus” with emphasis on research,
education/outreach and administration. The old mansion, Carriage House, Boat House,
and caretaker’s house are now utilized for staff offices, a Visitor Center, classroom and
laboratory facilities, meeting rooms, and dorm-style housing. The Headquarters Site
provides access to a wide range of activities for the public. The Visitor Center, Boat
House, and Carriage House host many structured educational, training and interpretive
activities. Additionally, casual visitors can follow a short trail through the woods and
around a scenic overlook of the Bay and nearby coastal pond. A trail guide featuring the
walking trails at the Headquarters Site, Washburn Island, and South Cape Beach State
Park is available in the Visitors Center. Exhibits at the Visitor Center offer additional
information to walk-in visitors. Construction of a new maintenance building and other
campus renovations are underway in summer 2013.

Visitor Center/Main House

The Visitor Center/Main House is the principal point of contact for visitors to the
Reserve and provides office and meeting space for the staff of the Reserve. The
first floor is handicapped-accessible and contains a large meeting room and three
smaller rooms. Of the smaller rooms, two make up the Exhibit Center and the
third is a storage room. The first floor also has two handicapped-accessible
toilets. The second floor consists of offices, a small kitchen/lunchroom, and a
bathroom for Reserve staff. The cellar and attic are used for storage.

Carriage House

The Carriage House consists of 13 rooms; four are used for research, one large
room is set up as a classroom/laboratory. Two rooms are handicapped-accessible
bathrooms. There is a furnace room, a two-bay storage area, a two-bay shop area,
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an office, an employee toilet, and a break room used by maintenance staff. The
building sits on a concrete slab and has attic storage space. Renovations
underway in 2013 will change the use of this building. Maintenance functions
will be moved to the new building under construction. One of the storage bays
will be turned into a second classroom. The other storage bay will be used to
support the research and stewardship. The break room will be used for research
storage, freeing up the back storage room for a lab for visiting researchers. The
small, unused shower room in the lab space will be outfitted for clean glass
washing.

New Maintenance Building

This new building, located near the Gate House, addresses Objective 5.11c in the
previous Management Plan and in the 2003-2007 312 Evaluation. It contains one
large garage bay for truck and boat maintenance and storage, and a smaller bay
for equipment maintenance. There is a workshop, office, staff bathroom, and a
storage loft. The area around the building will be used for trailer, lumber and
other storage. Relocating maintenance functions to the periphery of the site
significantly improves the function of the Carriage House for core programs,
provide needed indoor work space for vehicles and boats, and dramatically
improve the aesthetics and safety of the central campus by removal of
maintenance items stored outdoors.

Gate House

The Gate House is used primarily as a dormitory for visiting students, scientists,
and others. It consists of two floors with a small cellar and small attic. The first
floor is fully handicapped-accessible and has one bedroom, 2 full baths, a
kitchen, and dining and sitting rooms. There are two bedrooms and a full bath on
the second floor. Bunk beds in the three bedrooms provide sleeping
accommodations for 12 people.

Boat House

The Boat House consists of one floor of living area and a cellar. The main floor
has four rooms: one large space used as a meeting room, one room used for
office space, a small kitchen, and a bathroom. The cellar is used for boat and
research equipment storage.

South Cape Beach State Park

Acquired by the Commonwealth in 1982, the 460 acres which make up South Cape
Beach State Park are located between Waquoit Bay and Vineyard Sound, to the east of
the entrance to the Bay. The beach serves as a nesting ground for protected species such
as piping plover and least tern. Sage Lot and Flat Ponds are salt ponds to the east of the
Bay that are part of South Cape Beach State Park. The barrier beach and fragile dune
systems provide the Bay and ponds some protection against the dynamic shore, which
changes with the season as well as in response to coastal storms and hurricanes.
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The South Cape Beach area includes South Cape Beach State Park and a beach owned
and operated by the Town of Mashpee, which is not is not part of the Reserve. South
Cape Beach State Park provides a wide range of ocean-side recreational opportunities
including access to beaches and trails. Several types of interpretive activities take place
here, including regularly scheduled interpretive walks. Various research projects are also
conducted at South Cape Beach, including the newly created salt marsh observatory and
the NERRS Science Collaborative project looking at greenhouse gas exchange in salt
marshes.

Parking, requiring a fee or appropriate permit during the summer, is available at the State
beach parking lot or the Town of Mashpee parking lot. There is a beachfront area,
boardwalks to the beach, a contact station, three port-a-john toilets (seasonally), and a
200-car parking area. For visitors with limited mobility, a specially designed “sand chair”
(a wide-tire wheelchair) is available at the State beach.

Trails used in education programs and by visitors traverse some areas of the Park. In
2010-11, improvements were made to those trails including boardwalks through wetland
areas and two viewing platforms. This year we plan to build changing booths, and add
benches and other visitor amenities. We also plan to capitalize on the large visitorship by
installing more informational and interpretive signage.

Washburn Island

One of the last large undeveloped coastal properties on Cape Cod and a jewel within the
Reserve, Washburn Island is bordered by Waquoit Bay proper, the Seapit River and Eel
Pond. Habitats consist of a barrier beach, oak and pine forest, and coastal salt ponds.
Most of the present vegetation on the site dates from after World War 1l. The
Commonwealth acquired the 282-acre island in 1983. At that time there were no
structures on the island. Today, the island has ten campsites supported by three
composting toilets - nine family sites and one group site that is limited to 25 people.
There are also trails on the island for nature viewing and exploration.

The island, while accessible only by water, is very popular with day users and campers.
Most visitors come by private boat - they either beach their boats or anchor and wade
ashore. During the summer, the Reserve offers roving interpretation for boaters, and
special programs. Three Island Managers live on the island in the summer and are
responsible for managing camping on the island and providing roving interpretation.
Camping permits (requiring a small fee) are available through an on-line reservation
service, ReserveAmerica.com or by calling 1-877-422-6762. Permits are available May
through mid-October (Columbus Day). State regulations restrict the length of stay at a
campsite to no more than fourteen consecutive days (304 CMR 12:24(5)(a)) between
Memorial Day and Labor Day.

Quashnet Woods Property

The Quashnet River is the largest source of fresh water to the Bay and provides important
habitat for brook trout, herring and eels. Upland forests comprise most of the property.
The 10-acre Phinney parcel is located near the Quashnet River in the central portion of
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the Bay’s watershed. The property includes pine/oak woodland characteristic of coastal
uplands in the area. The 31-acre NStar parcel is also located near the Quashnet River in
the central portion of the Bay’s watershed. It is immediately adjacent to the Reserve’s
Quashnet River Area property and includes a variety of coastal upland and wetland
habitats, including some vernal pool and freshwater wetland habitats not previously
represented in the Reserve. This property is jointly managed by the Reserve and the
Massachusetts Department of Fisheries and Wildlife.

Presently there is a limited parking area, interpretive kiosk, a 2.5 mile long trail running
along the Quashnet River, and two shorter trails to the west of the river. The trails are
accessible through the Martin Road or the Whiting Road gates. An existing dirt road
forms one side of the main trail. It then crosses over the river at a herring run and circles
back as a path through the forest. The trails are not handicapped-accessible.

Childs River

The two Childs River properties total 19 acres and straddle the Childs River (the second
largest tributary to the Bay) just upstream of tidal influence. The property includes
coastal pine/oak woodland habitat and unique coastal low gradient stream habitat
important to multiple migratory fish species. While there are no official trails on the
Childs River property, the public is permitted to hike and explore. Regulations guiding
usage are posted on signs at the property’s boundaries.

Abigail Brook

The 35-acre Abigail Brook parcel is located immediately adjacent to the easternmost
portion of the Reserve in the vicinity of Upper Great River. This property includes
coastal upland pine/oak woodland and important riparian buffer to the adjacent Abigail
Brook and its associated wetlands. The Abigail Brook property has an existing public
trail that is maintained by volunteers. Regulations guiding usage are posted on signs at
the property’s boundaries.

Assets of Waquoit Bay National Estuarine Research Reserve

Natural Resources

The Waquoit Bay Reserve on Cape Cod Massachusetts is composed of open waters, salt
and freshwater ponds and marshes, barrier beaches, sand dunes, rivers, mixed pine and
oak forests, and sandplain grasslands. The more than 2,700 acres of aquatic and terrestrial
habitat in the Reserve are representative of the New England portion of the Virginian
biogeographic province. The Reserve's natural features are fully described in The Ecology
of the Waquoit Bay National Estuarine Research Reserve, edited by Margaret A. Geist
and published in 1996. Portions are excerpted below.

Wagquoit Bay, with an area of approximately 825 acres, is the dominant feature of the
Reserve. With a maximum depth of 8.9 feet and mean depth of 2.6 feet, the shallow bay
is warmer in the summer and colder in the winter than neighboring Vineyard Sound.
Salinity ranges from 0 parts per thousand (ppt) in the upper reaches of rivers to about 32
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ppt in the open Bay. Eelgrass, Zostera marina, covered extensive areas of the Waquoit
Bay estuarine complex until recent decades when disease and eutrophication caused rapid
declines in abundance and distribution to the point where only Sage Lot Pond and Tim’s
Pond contain small remnant populations.

The Bay is home to resident finfish populations, serves as a nursery area for other species
of finfish, and supports a cadre of diadromous fish. Invertebrates are also well
represented by species such as quahogs, Mercenaria mercenaria, soft-shell clams, Mya
arenaria, and blue crab, Callinectes sapidus. Other species of the open water include sea
ducks in winter, ospreys, Pandion haliaretus, each spring and summer, and harbor seals,
Phoca vitulina.

Approximately 300 acres of salt marsh are located within the Reserve, mainly around
Hamblin, Jehu, and Sage Lot ponds, at the head of Great River, along the shores of
Washburn Island, at the head of Waquoit Bay and Eel Pond, on the new Caleb Pond
parcel, and at the mouth of the Childs and Moonakis rivers.

Estuarine channels and tidal creek habitats link the open bay environment to the smaller,
more tidally restricted salt ponds and their associated salt marshes. The estuarine
channels and tidal creek beds within the Reserve are primarily sandy mud with a layer of
macroalgae growing over the bottom. They are home to ribbed mussels, Geukensia
demissa, blue crabs, Callinectes sapidus, and lady crabs, Ovalipes ocellatus.

About 2.5 miles of beach and sand dunes extend along the southern shore of Washburn
Island and South Cape Beach. A portion of the barrier beach at South Cape Beach State
Park is used for public recreation. The balance is undeveloped and supports a diverse
habitats and species including coastal shrublands, pitch pine, beach plums, Prunus
maritime, and beach roses. These communites are also found on Washburn Island.

The fresh water wetlands of the Waquoit Bay watershed are rich in plant and animal
species. At South Cape Beach, freshwater marsh species include the common cattail,
Typha latifolia, and reed grass, Phragmites australis, as well as twig rush, Cladium
marascoides, and water lily, Nymphaea odorata. Patches of bogs have such species as
sheep laurel, Kalmia augstifolia, sweet gale, Myrica gale, and Sphagnum sp. Many
waterfowl are solely dependent upon wetlands for their breeding, feeding and migratory
needs. Ospreys forage for fish in salt and freshwater areas. Many upland wildlife species,
including game and song birds, opossum, raccoons and white-tailed deer, are seasonally
dependent on wetlands.

Coastal plain streams provide important sources of water for upland species and are
prime habitat for fish, turtles, ducks and geese. The Quashnet River is an important
habitat for alewife, Alosa pseudoharengus, blueback herring, A. aestivalis, and American
eel, Anguilla rostrata, and holds one of the last remaining sea-run brook trout, Salvetinus
fontinalis, populations in the United States.
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In addition to aquatic resources, the Reserve encompasses 1,286 acres of upland,
including notable pine barrens and sandplain grasslands. Pitch pine/scrub oak, Pinus
rigida/ Quercus illicifolia, barrens occur on dry, acidic, nutrient poor, well drained soils
in the Waquoit Bay watershed and other coastal outwash plains. Examples of pitch
pine/scrub oak barrens are found throughout the Reserve. Typically, a dense understory
of scrub oaks and huckleberry, Gaylussacia baccata, grows beneath the pitch pines and
excludes other plants. Often patches of lowbush blueberry, Vaccinium augustifolium,
bearberry, Arctostaphylos uva-ursi, sweetfern, Comptonia peregrine, or lichen grow in
the open spaces between oaks. This pine barrens community has adapted to occasional
fires for its maintenance as nutrients, generally scarce in the poor soils, become more
available in the ashes of a fire.

Sandplain grasslands are open, treeless grasslands on dry, sandy soils. These grasslands
are found in areas of glacial deposits in southeastern Massachusetts, including Cape Cod
and the Islands, and a few places in Connecticut. Prairie grasses are the dominant species
of these grasslands. Bird’s foot violet, Viola pedata, which grows extensively on the
Sargent Estate within the Waquoit Bay Reserve, is an indicator of sandplain grasslands.
A large population of New England blazing star, Liatris scariosa var. novae-angliae,
inhabits Washburn Island. This species is listed as a Species of Special Concern in
Massachusetts. The federally endangered sandplain gerardia, Agalinis acuta, is also
found within the Reserve.

Archeological, Historical, and Cultural Resources

Five prehistoric sites have been identified on WBNERR land in Falmouth and many
more are known on adjacent lands. In the vicinity of the Reserve, sites which range in age
from possibly as early as the Paleo Indian Period (12,000 to 9,000 BP) to the Contact
Period (450 BP) may be expected to have survived on undeveloped land. When
considered in the context of 12,000 years of human habitation, all of WBNERR must be
considered archaeologically sensitive for prehistoric resources.

Avrtifacts collected on Washburn Island indicate that the island was recurrently occupied
over a period of as much as 5,500 years. Artifacts inventoried from the Island (site 19-
BN-575) indicate Native American activity from Late Archaic (ca. 6,000 — 3,000 years
ago), Early and Middle Woodland (3,000 - 1,100 years ago), and Late Woodland (1,100 —
400 years ago) times. The range of implements and edge tools suggests that Washburn
Island served as a habitation site as opposed to some type of special purpose site, e.g., Kill
or butchering. The sites also may have served in part as lithic workshops, as they have
yielded quantities of lithic flaking debris, cores and preforms, indicating stone tool
manufacturing. The remains of a 30-year old Native American from an unknown
temporal period were also found on Washburn Island.

There are vestiges of more recent history on Reserve land as well. Cellar holes and
building rubble mark the location of two of three 19" century farmsteads on Washburn
Island. A brick foundation is all that remains of an elaborate estate that was built in 1900
by the son of the founder of the Bryant & Sturges shipping firm, which is credited with
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opening up the Pacific Northwest to trade. The estate was destroyed by fire in 1926.
Some concrete exposed at the dune’s edge at the far southern end of the island has been
identified as the site of a garage belonging to a family that had their beach cottage moved
from the Island to Central Avenue in Falmouth in 1942, before the army took possession
of the island.

Between 1942 and 1945, the island served as the Camp Edward’s Engineer Amphibian
Command. In this capacity the island became one of the Army’s principle amphibious
training grounds. Washburn Island has been referred to as “the cradle of our European
invasion” (Enterprise 1953), as the men who trained on its shores went on to spearhead
the assaults at Normandy, France; Oran, Algeria; and Salerno, Italy. Toward the end of
the war, the base was used as an “R & R” center for convalescing soldiers from nearby
Camp Edwards. Many deteriorating concrete foundations and slabs located toward the
northern and central portion of the island are associated with this military use. The
asphalt roads and the bridge abutments on the northwest shore of the island are also
military features.

On the mainland, at the head of Waquoit Bay, is the Reserve’s headquarters site,
sometimes referred to as the Sargent Estate. The main house was built between 1880 and
1890 by Ignatious Sargent in the Shingle Style of late Victorian construction and used as
a summer “cottage” for family vacations until it was damaged by the 1938 hurricane. The
mansion features sixteen rooms with ornate fireplaces and mantels and exotic woods on
the first two floors. Following the 1938 hurricane, the building was boarded up for almost
fifty years until it was acquired by the Commonwealth of Massachusetts in 1987 for use
by the Reserve. The estate also includes a carriage house, gate house, and boat house. All
of these buildings were adapted for new uses by the Reserve.

The Reserve’s headquarters are located within the Waquoit National Historic District.
The Historic District was established in 2004 in recognition of the area’s significance as
an isolated Falmouth Village that reached the high point of its development in the 1850s
with industrial, marine, agricultural, and summer tourism components.

In 2010, erosion from a series of storms exposed 111 stumps from an ancient red cedar
forest in the inter- and subtidal area of South Cape Beach. These stumps have since been
carbon-dated at 400-1200 years old. Proximity to the South Cape Beach salt marsh
research site and upland forest has made this an excellent educational setting to illustrate
coastal change and sea level rise.
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Chapter 2: Understanding Coastal Ecosystems

Goal 1. Improve the understanding of coastal ecosystems and
the human influences on them.

Overview

Goal 1 expresses the Reserve’s important role in fostering research on coastal ecosystems
and the human impacts on them. The Reserve fulfils this role by providing a dedicated,
stable natural ecosystem representative of the biogeographic region as a platform for
scientific investigation, providing scientists with infrastructure and information that
supports and guides their work, and communicating the results to coastal communities to
aid their decision-making.

For infrastructure, the Reserve provides researchers with an estuarine base of operations,
facilities, and a range of logistical support. For information, the Reserve maintains an
intensive research and monitoring program and research archive aimed at providing
scientists with a rich set of current and past environmental and societal data to create a
broad and detailed context for their studies. The Reserve also obtains and communicates
information regarding the important coastal resource management issues in the region to
help focus research on community needs. Research results provide feedback to adaptive
resource management activities at the Reserve and are incorporated into the Reserve’s
training and education programs.

Once every five years a workgroup will be assembled to review the WBNERR research
priorities as an integral part of its Management Planning process. This group will be
comprised of RAC members, representatives from Massachusetts state and local
government agencies who have coastal resource management responsibilities (e.g., DCR,
CZM, DEP, NEP, DMF, Town DNRSs), and representatives from regional science
institutions (e.g., UMASS, WHOI, MBL) and agencies (e.g., SeaGrant). The Reserve’s
research priorities will also be informed by NOAA guidance, and NERRS Research
Goals, Research Priorities and Focus Areas (Figure 7).
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Figure 7: Summary of Statements Guiding WBNERR and NERRS Research and Monitoring.

Research at Waquoit Bay NERR

Priorities include:

Characterization of the Waquoit Bay estuarine system as it exists today and its evolution over

time, including its natural variability and impacts from human activities.

The response of coastal environments to:

o Climate change, sea level rise and storm events

0 Watershed change and variability, and inputs such as excess nutrients and other
contaminants

0 Ocean and Shelf change and variability such as ocean-acidification and invasive species

Environmental services provided by estuarine habitats and ecosystems

Research in the NERRS:

used:
[ ]

Priorities include:
Federal regulations, 15 C.F.R. Part 921.50 (a), specify the purposes for which research funds are to be

Support management-related research that will enhance scientific understanding of the
Reserve ecosystem,

Provide information needed by Reserve managers and coastal ecosystem policy-makers, and
Improve public awareness and understanding of estuarine ecosystems and estuarine
management issues.

Goals and Objectives:

Address coastal management issues identified as significant through coordinated estuarine
research within the System;

Promote federal, state, public and private use of one or more Reserves within the System when
such entities conduct estuarine research; and

Conduct and coordinate estuarine research within the System, gathering and making available
information necessary for improved understanding and management of estuarine areas.
Expand capacity to monitor changes in water quality and quantity, habitat, and biological
indicators in response to land use and climate change drivers.

Improve understanding of the effects of climate change and coastal pollution on estuarine and
coastal ecology, ecosystem processes, and habitat function.

Characterize coastal watersheds and estuary ecosystems and quantify ecosystem services to
support ecosystem-based management of natural and built communities.

Increase social science research and use of social information to foster coastal stewards that
value and protect estuaries.

NERRS Scientific investigations improve understanding and inform decisions affecting
estuaries and coastal watersheds.(from the NERRS 2011-2016 Strategic Plan)

Research is conducted internally by Reserve scientific and Stewardship staff, externally
by visiting scientists from other institutions and agencies, and in collaborations or

partnerships between the Reserve and other scientists, institutions and agencies. Internal
research and monitoring have the primary mission of improving the Reserve’s capacity
as a natural laboratory by obtaining and providing critical environmental, historical and
social information on the Waquoit Bay estuarine system and adjacent marine and

terrestrial systems that influence it. External research by visiting scientists addresses the
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broad range of natural and social science problems from basic research on the biology
and physical environment of estuaries to applied research addressing specific coastal
management problems. Collaborative research, carried out by the Reserve in partnership
with outside entities, is focused on improving the characterization of the Waquoit Bay
system or addressing pressing local and regional coastal management issues.

Research partnerships, in particular, provide the Reserve with significant leverage in
focusing research on critical areas and concerns. Linkages and cooperative efforts with
universities and other institutions, both governmental and non-governmental, help to
highlight the Reserve as a convenient and effective site for coastal research along with
increasing the awareness of coastal resource management needs within the research
community.

Research at the Reserve is also driven by the National Estuarine Research Reserve
System’s Research and Monitoring Plan.

Research and Monitoring Plan [§921.50]

The Reserve system provides a mechanism for addressing scientific and technical aspects
of coastal management problems through a comprehensive, interdisciplinary, and
coordinated approach. Research and monitoring programs, including the development of
baseline information, form the basis of this approach. Reserve research and monitoring
activities are guided by national plans that identify goals, priorities, and implementation
strategies for these programs. This approach, when used in combination with the
education and outreach programs, will help ensure the availability of scientific
information that has long-term, system-wide consistency and utility for managers and
members of the public to use in protecting or improving natural processes in their
estuaries.

As of 2013, the Reserve’s research and monitoring program is enhanced by two national
components 1) NERRS Science Collaborative and 2) the NERR System-Wide
Monitoring Program (SWMP).

NERRS Science Collaborative

The NERRS Science Collaborative -- a partnership between the Coastal Office and the
University of New Hampshire -- directly supports (funds) NERRS-focused research that
seeks broad-based, collaborative solutions to important coastal management issues.
Funding guidance specifically requires collaboration between scientists and end-users in
the development of projects to ensure that the science generated meets the needs of
coastal decision makers. Projects must also be NERR-driven, and respond to pressing
coastal management needs in the Reserve’s region.
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System-Wide Monitoring Program

The Reserve implements all “core elements” and some “elective elements” as defined by
the System-Wide Monitoring Plan (See
http://nerrs.noaa.gov/Doc/PDF/Research/2011SWMPPlan.pdf.

SWMP provides standardized data on national estuarine environmental trends while
allowing the flexibility to assess coastal management issues of regional or local concern.
The principal mission of the monitoring program is to develop quantitative measurements
of short-term variability and long-term changes in the integrity and biodiversity of
representative estuarine ecosystems and coastal watersheds for the purposes of
contributing to effective coastal zone management. The program is designed to enhance
the value and vision of the Reserves as a system of national reference sites. Currently, the
SWMP program is described as composed of five primary “toolboxes:

e Abiotic - standard protocols, parameters, and approaches that describe the physical
environment including weather, water quality, dissolved nutrients, hydrological, and
sediment related parameters;

e Biotic - standard protocols, parameters, and approaches that describe biological
communities, including estuarine vegetated habitats, benthos, plankton, nekton, and
birds;

e Mapping - standard protocols, parameters, and approaches that establish spatial
reference frames to national geodetic networks for reserve and watershed-scale spatial
data products;

e Data Analysis and Synthesis — standard protocols and approaches that provide a
means of analyzing and interpreting SWMP data and placing it in the context of
specific and relevant coastal management issues;

e Translation and Education— common approaches for communicating SWMP data
and products to a wide variety of audiences, including independent researchers,
reserve scientists, educators, recreational visitors, and coastal decision makers.

SWMP Abiotic, Biotic and Mapping data are archived at the NERRS Centralized
Data Management Office (CDMO) at the Belle W. Baruch Institute for Marine
Biology and Coastal Research of the University of South Carolina. CDMO provides
additional quality control for data and metadata and they compile and disseminate the
data and summary statistics via the Web (http://cdmo.baruch.sc.edu) where
researchers, coastal managers and educators readily access the information. The
metadata meets the standards of the Federal Geographical Data Committee.
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Monitoring at WBNERR

Environmental monitoring is central to the mission of the Reserve and is a major activity
to which it devotes significant resources of equipment, supplies and personnel time.
Because of the Reserve’s committed presence to a specific piece of water and land, it is
positioned to carry out intensive monitoring critical to detecting environmental variability
and long-term change that would otherwise be difficult to accomplish within the short-
term (2-3 years), hypothesis-driven venue typical of most research efforts. Most of the
Reserve’s monitoring programs (SWMP and non-SWMP) are supervised by Research
and Stewardship staff and carried out by Reserve staff, citizen volunteers and in some
cases, staff from other government agencies and institutions. In 2012, monitoring at the
Reserve consists of the following programs (refer to Figure 8 for monitoring sites).

1.
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SWMP

The SWMP serves as the core framework of the Reserve’s natural laboratory,
supplying real-time and archived water column, meteorological and biological
information to Reserve staff, visiting researchers, resource managers, aquaculture
businesses and the surrounding communities.

a. SWMP Abiotic

i.  Water Quality Component

1.

2.

Sonde station Element : continuous (year-round) 15-minute
measurements at four long-term monitoring stations (Figure
B). The parameters measured using YSI data sondes
(currently 6600 V2 series, but expected to transition to YSI
EXO series by 2016) are water temperature, conductivity,
salinity, dissolved oxygen, water level, pH, turbidity.and
fluorescence/Chla (an elective parameter. The long-term
SWMP station called Menauhant, is telemetered and data
uplinked every hour to NOAA’s GOES satellite and
available in real-time on the web through a number of
portals including NOAA’s National Buoy Data Center,
Hydrometerological Automated Data System, the NERRS
Central Data management Office.

Water Chemistry Element: Monthly collections are made at
the four long-term water column monitoring stations, and
one diel set (25 hours / 2 full tidal cycles) is also carried out
simultaneously at one of these stations. The parameters
measured directly are the dissolved inorganic nitrogen
(DIN) species NO,, NO3 and NHj,), total dissolved nitrogen
(TDN) and particulate carbon and nitrogen (PC/PN),
dissolved inorganic phosphorus (PQO,), silica (SiO,) and
Chlorophyll (Chla). From the measurements of the nitrogen
species, Total nitrogen (TN) and dissolved organic nitrogen



(DON) are derived.

ii.  Meteorological Component: continuous 15-minute
measurements at one station at the Reserve headquarters
(Carriage House). The parameters measured are air temperature,
relative humidity, barometric pressure, wind speed and direction,
precipitation, and photosynthetically active radiation (PAR) and
Total Solar (Short Wave) Radiation (an elective parameter)).
This station is telemetered to NOAA’s GOES satellite and
accessible real-time at the web portals listed above.

Figure 8: Waquoit Bay NERR Monitoring Sites.
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SWMP Biotic : In 2004, as part of SWMP, the Reserve began monitoring
1) submerged aquatic vegetation - eelgrass (SAV) and macroalgae (MAL),
and 2) emergent wetlands vegetation. The SAV / MAL surveys using Ponar
benthic grabs at 230 stations were also done in 2007 and 2011 and surveys are
expected to be repeated about every 3 years. At each station SAV/MAL
survey records biomass for each species present and a sediment size profile. In
2010-11, as part of the start-up of the SWMP emergent wetlands
biomonitoring component, the Reserve completed the installation of 150
permanent plots and associated infrastructure for annual monitoring of salt




marsh vegetation and completed its first annual survey (2011) using the
NERRS SWMP protocols. These vegetation plots are within the Reserve’s
designated “Salt Marsh Observatory” developed as part of the NERRS
Sentinel Site initiative, which include a precise vertical control network,
sediment elevation tables (SETSs), digital elevation models (DEMs), a water
level monitoring network and on-site meteorological station.

Integrated Project #2: Sentinel Site: Salt Marsh Observatory
In 2010-11, as part of the start-up of the SWMP emergent wetlands biomonitoring
component, the Reserve established a Sentinel Site, called the Salt Marsh Observatory
(SMO), in the salt marsh at its South Cape Beach component. Infrastructure includes a
precision vertical control network, digital elevation model (DEM), permanent salt
marsh vegetation transects/plots, sediment elevation tables (SETs), a water level
monitoring network and on-site meteorological station. The site is designed to:
e Characterize existing salt marsh habitats and processes and their natural
variability.
e Study effects of climate change, sea level rise and storms on the salt marsh.
e Encourage intensive, high-impact salt marsh research by providing scientists
with supporting infrastructure and a rich environmental database.
e Generate useful information for the management of coastal wetlands.
e Test new technologies, sensors, or equipment to detect abiotic change and
community response to environmental stressors.
e Provide information for use in education and training programs.

b. Mapping: In 2004, the salt marsh and wetland vegetative communities of
the entire Waquoit Bay estuarine system were mapped using aerial
imagery and GIS. These data have since been linked with other available
habitat information to complete a baseline habitat map for the Reserve. In
2012, aerial imagery of the Reserve was repeated, and efforts are
underway to map and compare vegetation and habitat changes over this
seven year period from 2004 to 2012. Mapping of the Reserve’s emergent
wetlands vegetation and habitat is expected to be repeated about every 5
t010 years, contingent on available funding. See also Objective 1.3c.

2. Non-SWMP Monitoring: The Reserve has a number of monitoring programs,

many in partnership with volunteers or other agencies. A description of these
programs is in Appendix G.

42



Waquoit Bay Reserve Research and Monitoring Objectives

Objective 1.1: Research topics are prioritized through continued dialogue among
researchers, coastal decision-makers, Reserve staff and the Research Advisory
Committee.
WBNERR staff will:
a. Review and/or conduct formal and informal surveys and interviews of
researchers and coastal decision-makers.
b. Identify gaps in knowledge about Waquoit Bay’s environment and ecosystem.
c. Post a prioritized list of research topics and critical coastal resource
manaaement concerns on the Reserve’s website.

This Objective remains unchanged from the last Management Plan as it is an ongoing
need. The Research Coordinator stays abreast of NERRS research goals, priorities, and
focus areas. Using this knowledge, the Reserve identifies and prioritizes research topics
and critical coastal resource management concerns through literature reviews and regular
dialogue among researchers, resource managers (including DCR and Massachusetts
Coastal Zone Management staff), and representatives of coastal communities. The CTP
Coordinator, working with other Reserve staff, organizes meetings, workshops and other
events for this purpose. Informal discussions also occur on a regular basis, allowing
research priorities to evolve in an organic and often rapidly changing manner. This
combination of critical thought and flexibility to respond to emerging issues allows the
Reserve to catalog research needs on an ongoing basis.

A list of currently recognized management needs has been developed through a CTP
Needs Assessment and discussions with staff and the coastal management and scientific
communities. In the 2012 Coastal Training Program Decision-Maker Needs Assessment
local decision-makers from the Cape and Islands region identified three main
management priorities for more information and training. The top needs identified, in
order of priority, included:

e Water resources management (i.e. water, wastewater and stormwater issues),
particularly addressing nutrient pollution of coastal bays and ponds and finding
cost effective solutions for managing wastewater.

e Addressing coastal hazards, particularly storm and extreme weather impacts,
shoreline change and sea level rise.

e Managing coastal growth as well as natural resources/habitat management in a
watershed context.

The needs assessment study also revealed that local decision-makers ranked climate
change (mitigation and adaptation) and energy/green building issues as lower
management priorities and low areas of interest for coastal training compared to other
coastal management topics. While this is not surprising given that communities are at the
early stages of learning about the potential impacts of climate change and planning for
them, Reserve staff and partners recognize and acknowledge that this will be a significant
emerging issue of concern for coastal communities and therefore should be prioritized
going forward.
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In addition to the management priorities specifically elucidated through the CTP needs
assessment study, Reserve staff and partners also recognize the following issues as being
relevant coastal management needs in our region:

e Contaminant-loading (other than nitrogen) to local estuaries (e.g. phosphorus and
pharmaceutical compounds) and strategies for reducing this input and mitigating
its effects.

e Identification of estuarine ecosystem degradation caused by human activities and
development of strategies that reduces or eliminates it.

e ldentification of harmful invasive species and development of strategies to
eliminate them or reduce their negative impact on estuarine ecosystems.

A key aspect of the Reserve’s research program is the provision of a rich set of
environmental and societal data regarding Waquoit Bay and its watershed. These data
establish a broad and detailed context for scientific studies. Knowledge of the Bay is,
nonetheless, incomplete. Identifying gaps in knowledge about Waquoit Bay and its
related systems is one of the Research Coordinator’s primary functions. For example, it is
the Research Coordinator’s responsibility to maintain the research archive and to be
knowledgeable about what research has been conducted in Waquoit Bay. Gaps in
knowledge are often identified suddenly when a researcher or coastal manager addresses
a new question or problem. These gaps serve as foci for future research. The Reserve’s
responsiveness to filling these gaps, once identified, is a key ingredient to the Reserve’s
success. A partial list of the currently recognized gaps is included here.
e Climate history of Waquoit Bay including storm history.
e High-resolution digital bathymetry for all components of Waquoit Bay estuarine
system (Digital Basin Model).
e Sub-surface geology and Holocene evolution of the Waquoit Bay estuarine
system, including:
0 A detailed and precise sea level rise history
o Evolution of its barrier beach system
o Sedimentation history in Waquoit Bay.
Land-cover and land-use history in Waquoit Bay watershed prior to 1950.
Sub-tidal habitat changes in Waquoit Bay prior to 1950.
Water quality / eutrophication history in Waquoit Bay prior to 1994,
Estuarine faunal and floral population changes in Waquoit Bay and its watershed,
including invasive species.
e Microbial ecosystems of the subterranean estuarine environment, in particular at
the fresh groundwater / salt estuarine water interface zone.
e Variation of conditions in the fresh groundwater / salt estuarine water interface
zone.
e Ocean and Shelf variability and its impacts on Waquoit Bay
e Hydrodynamic model(s) for Waquoit Bay and Vineyard Sound, including
stratification, wind and tides.
e Harmonic characterization of Waquoit Bay tides (Local Tidal Model) and
accurate forecast tide table
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e Hydrodynamic models of Waquoit Bay salt marshes, including sheet flow through
vegetation.

e Wave-environment and characterization within Waquoit Bay and adjacent
Vineyard Sound.

e Sediment transport along Reserve’s Vineyard Sound shoreline.

e Variations in groundwater levels in Waquoit Bay watershed and inflow rates to
Wagquoit Bay system.

e Variations in surface fresh water flow from all major creeks and rivers to Waquoit
Bay.

e Social history of Waquoit history including, for example, economic and maritime
activities, alterations to its shoreline, dredging, etc.

Objective 1.2: Natural and social scientists conduct research at the Reserve that
improves the understanding of coastal ecosystems and the human influences on
them.

WBNERR staff will:

a. Conduct internal and collaborative research within the Reserve focused
primarily on the Research Priority Areas, regional and local coastal
management needs, and gaps in knowledge of the Waquoit Bay system.

b. Work with the NERRS Science Collaborative, the NERRS Graduate Research
Fellowship program, and other NOAA (e.g., National Geodetic Survey,
NCOS) and NERRS programs to support research projects at the Reserve site,
as well as more generally within NERRS, that address the Research Priority
Areas, regional coastal management needs, and gaps.

c. Encourage external researchers to conduct research on WBNERR’s priority
research areas, including WBNERR’s participation on outside grants when
appropriate.

d. Encourage more social science, including economics and geography, and
historical research.

Research at the Reserve can be categorized into three administrative areas: internal,
collaborative, and external. Internal and collaborative research is directed at Priority
Areas, critical coastal management needs, and gaps. Collaborative research is that
conducted with funding from NERRS Science Collaborative, and all other research that is
jointly conducted by Reserve staff and outside scientists. External or visiting researchers
are those with no direct affiliation with the Reserve conducting research with their own
(non-NERRS) funding sources.

The Research Coordinator works with the CTP and Education Coordinators to increase
scientists’ awareness of NERRS and the Reserve’s research priorities, NOAA/NERRS
funding opportunities, and the Reserve’s readiness and capacity for supporting estuarine
research (i.e., logistical, informational and infrastructural support), including transfer of
research results to different audiences. Participation on outside grants alone or in
collaboration with others will be considered as needs and opportunities arise. A list of
current research is available on the Reserve’s website www.waquoitbayreserve.org.
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In addition to the Reserve’s strong support for natural science research on estuaries, the
NERRS and the Waquoit Bay Reserve continue to encourage more social science, such

as:
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Research on societal attitudes and actions that may impact estuaries.

Economic dimensions of critical coastal management issues.

Spatial / geographic dimensions of human activities and land-use.

Impacts of coastal change that might affect planning.

Historical research on watershed land-use and human activities in and adjacent to
estuaries.



Objective 1.3: The Reserve’s environment is regularly monitored and key
resources are inventoried as context for research and to determine their
current status and developing trends.
WBNERR staff will:
a. Continue to implement the abiotic components of SWMP and, as resources allow,
improve coordination with the NERRS.
i.  Add second meteorological station near barrier beach areas, resources
permitting.
ii.  Add telemetry to one additional SWMP water quality station
iii.  Obtain precise vertical control for all four SWMP WQ stations, to provide
absolute water levels
iv.  Improve open-water SWMP WQ infrastructure to allow for year-round
(under ice) operation

b. Continue to implement and develop the biotic and habitat mapping components of
SWMP including:
a. Salt Marsh Observatory—Sentinel Site and its elements
i.  Salt marsh vegetation surveys (annual)
ii.  Sediment Elevation Tables (SETSs)
iii.  Meteorological station
iv.  Water levels
v.  Vertical control network
b. SAV/MAL Surveys every 3 years (next 2014)
c. Mapping of wetlands / salt marsh vegetation (next 2013)

c. Implement the Habitat Mapping and Change Plan including:

a. Map all priority habitats to the sub-class level (accuracy assessments
should be done at the sub-class level) within two years of 2014, and ten
years thereafter

b. Develop a change analysis in 2014 and submit to the NERRS Data
Management Committee for review and public dissemination via the
CDMO website.

c. Use both the new map of habitats and the change analysis in Reserve
education and outreach programming.

d. Attend necessary training on conducting ecosystem vulnerability
assessments.

e. Conduct a vulnerability assessment of key Reserve habitat types

f.  Use both the Habitat Map and associated Vulnerability Assessment to
inform land management decisions, restoration projects, and training and
educational programs

d. Continue to assess the environmental monitoring needs of the Reserve and to
implement the monitoring programs relevant to those needs as resources permit.
Enlist and train volunteers to participate in ongoing monitoring programs and seek
partnerships with other agencies and institutions, where possible, to accomplish this
objective.

e. Seek to obtain high-resolution bathymetry of the Waquoit Bay system and Reserve
topography using LIDAR or other high-resolution remote-sensing technology.
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The Waquoit Bay Research Reserve is committed to the collection of information about
the Reserve's environment and key resources. The Reserve fully participates in the
SWMP by collecting and transmitting information on abiotic and biotic variables, and
land-use by periodically mapping habitat in accordance with established protocols. As
resources allow, the Reserve will improve SWMP at the site level, as resources allow, by:

e Achieving fewer temporal gaps in the data stream (e.g., achieve under ice
capability)

e Continuing to measure additional elective parameters at SWMP WQ stations
where deemed relevant.

e Expanding the system’s real-time, telemetered capabilities where appropriate.

e Continuing to develop the capabilities of the “Salt Marsh Observatory” Sentinel
site.

e Seeking to establish another SWMP WQ or tidal gauge station at the Waquoit
Bay inlet to better characterize marine influence on Waquoit Bay.

e Establishing precise vertical control for each SWMP WQ station as to provide
absolute datum referenced water levels.

The Reserve will pursue further improvements to the SWMP at the site. For instance, the
installation of an additional meteorological station near its barrier beach areas would
better reflect estuarine meteorological conditions. The Reserve will also continue to
develop and implement its Sentinel Site and bio-monitoring programs.

In 2008, the Reserve established an Estuarine Groundwater Observatory at its
headquarters parcel at the head of Waquoit Bay. Ten observation wells were installed
along a seaward transect, beginning about 250 m inland and placed at varying depths, in
order to characterize groundwater conditions and hydrologic gradients immediately
adjacent to and up gradient from the aquifer outcrop / outflow in the intertidal zone. The
observatory site hosts research projects that focus on estuarine groundwater hydrology,
hydrodynamics, biochemistry, microbiology and nutrient-loading remediation. The
Reserve will seek to develop real-time, telemetered capability for its groundwater well
network to achieve greater data accessibility.

The Reserve will continue to assess its environmental monitoring needs beyond the
context of SWMP and implement such programs relevant to those needs. Where
appropriate the Reserve will enlist and train volunteers to participate and seek
partnerships with other government agencies and non-government organizations to help
accomplish its environmental monitoring programs. The Reserve recognizes a need to
develop a better hydrodynamic characterization of the Waquoit Bay estuarine system and
adjacent nearshore waters. Most needed is improving and expanding existing bathymetric
information and (e.g., digital basin model) — an essential foundation for hydrodynamic
modeling. Tide, wave and current information is also a high-priority. To better
characterize tidal forcing, there is a need for a long-term tidal station at the main entrance
to Waquoit Bay. Wave and current information are needed both within and outside
Wagquoit Bay to better characterize the forcing that drives sediment transport and
morphological changes associated with storm events.

48



Maps of Reserve priority habitats, showing their extents, change over time, and
vulnerability to stressors, will inform land management and restoration decisions.
Towards that end, the Reserve’s Habitat Mapping and Change Plan was completed in
2010. There are six primary habitat mapping goals for WBNERR:

1) Mapping change in the extent and position of priority habitats every 10 years;
2) Mapping short-term variability in marshes with higher frequency;

3) Mapping changes in SAV and Macro algae every five years;

4) Mapping impacts of storm events in Sage Lot Pond,;

5) Monitoring extent of invasive species in marshes and uplands in relation to
management efforts and natural variability; and

6) Complete a Reserve Vulnerability Assessment

The Reserve began mapping the geospatial extent of Reserve habitats using aerial
imagery and GIS in 2004. The mapping effort produced a baseline habitat extent of the
Reserve’s salt marsh and wetland vegetative communities, submerged aquatic vegetation
(SAV), and macro algae from which to detect change over time. The marsh habitat was
mapped to the sub-class descriptor level identifying low marsh, mid marsh, lower mid
marsh, high marsh high, high marsh low and transitional upland habitats. The ideal
mapping frequency for emergent marshes is likely between 2 and 5 years, however this
needs to be evaluated based on the inter-and intra- annual variation characteristic of
marshes in the Reserve. Lack of funds has precluded re-mapping of these habitats in less
than a 10 year frequency. While the 10-year mapping cycle is sufficient to pick up
broad-scale habitat change for regional and national purposes, a higher frequency
mapping cycle is needed for Reserve-specific change analysis to tease out what change is
associated with long-term trends and which are part of inter- or intra- annual variability.
To satisfy the NERRS habitat mapping and change goals, marsh and adjacent habitats
will be re- mapped between 2012 and 2014 to assess change.

Objective 1.4: The Reserve will continue to develop SWMP as an integrative part
of the national IOOS and regional (NERACOOQS) coastal observing systems.
WBNERR staff will:
a. Continue to coordinate with NERRS to build its SWMP infrastructure and
technology to be fully integrated with IOOS and NERACOOS.
b. Continue to work with local and regional entities to develop a water quality
monitoring network for Cape Cod and southeastern Massachusetts coastal
waters.

The coastal component of the Integrated Ocean Observing System (I0QS) is a national
network of data acquisition and dissemination sites that provide comprehensive and
timely information about the status, condition, and future of the nation’s estuaries and
coastal ocean waters. The Federal coastal IOOS consists of regional observing systems
that represent a collaboration of state and Federal agencies, academia, private industry,
and non-governmental organizations. In 2004, the NERR SWMP was identified as an
integral part of the coastal “backbone” of IOOS and, as such, a key design element of the
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coastal observing system. The Northeast Regional Association of Coastal Ocean
Observing Systems (NERACOOQS) was established in 2008. Over the term of this
Management Plan, the continued integration of SWMP with 100S is expected to
influence the implementation and development of SWMP within NERRS. This influence
will most likely affect SWMP technology, such as telemetry, data quality control and
data accessibility.

The Reserve will explore linkages with regional organizations, such as the Provincetown
Center for Coastal Studies, the Buzzards Bay National Estuary Program and the Buzzards
Bay Coalition towards the goal of creating a Cape and Islands/Southeastern
Massachusetts water quality monitoring network, preferably real-time, as part of
enhancing the capacity of NERACOOS.

The Reserve accomplishes its mission as a platform for estuarine research in two primary
ways. It provides: 1) scientific and environmental information and 2) logistical assistance
and infrastructure. The Reserve collects and manages environmental information and
makes it available to researchers. Researchers are apprised of available datasets, their
descriptions and associated metadata. Also, a reference bibliography of all published
literature that includes research about the Waquoit Bay system is maintained and
regularly updated. Similarly, a description of all ongoing research projects is updated and
maintained. To fulfill its mission to make this information readily accessible to the
research community, it is critical that the Reserve maintain a state-of-the art, efficient and
user-friendly website.

Secondly, the Reserve offers logistical assistance to visiting researchers and their
projects, where appropriate and when resources permit. This typically can include advice
on experimental or sampling design as well as field and laboratory assistance. The
Reserve also maintains and improves significant infrastructure and equipment resources
to facilitate research. Existing facilities include the Reserve’s laboratory, office, working
areas and storage space in the Carriage House, materials and marine storage and
fabrication area adjacent to the Carriage House, a shore-side field station and marine
operations storage and support area on the ground floor of the Boat House and a
dormitory at the Gate House that can accommodate visiting researchers and students. The
laboratory facilities currently include cold and dry storage for samples, sorting tables and
workbenches, and wet lab facilities including a fume hood, water filtration equipment,
micro-balance, sinks and tight tank for handling toxic substances, distilled water, and
flourometer and spectrophotometer. The Reserve also dedicates and maintains several
boats to support research and monitoring activities. The Research Coordinator can
employ the boats and a boat operator in support of internal, collaborative and external
research and monitoring as schedules and resources allow. DCR regulations require that
the motorized boats be operated by trained Reserve staff. Additionally a mooring field,
including nine moorings, is maintained that can accommaodate the boats of visiting
researchers. The Reserve will improve its research fleet by purchasing a new vessel over
the next 5 years as funding allows and increase these vessels’ capabilities for supporting
research and monitoring through the acquisition of adequate sonar and GPS systems,
improved davit and winch systems for deploying and retrieving gear, on board AC for
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computer and other research equipment support, and onboard sediment coring
infrastructure. The Reserve also maintains Wi-Fi internet access throughout its
headquarters campus and buildings for use by visiting researchers.

Objective 1.5: Facilitate estuarine research by providing strong logistical
support, state-of-the-art facilities, infrastructure and equipment.
WBNERR staff will:

a. Expand its existing laboratory area in the Carriage House building.

b. Proceed with plans and recommended actions, based upon the assessment of
need and as funds allow, to insure adequate state-of-the-art research facilities,
including storage, fabrication area, and shore-side / marine support
infrastructure such as docks or piers

c. Assess the feasibility of installing a data cable and telemetry receivers near
intensively used research areas such Headquarters and Salt Marsh Observatory
areas.

d. Continue to improve, expand and modernize vertical control network
throughout Reserve.

e. Improve research boat support by 1) acquiring additional research vessel 2)
improving research boats’ capabilities (e.g., electronics, winches, sampling and
coring equipment.

During the period of this Management Plan, the Reserve will seek to improve its physical
infrastructure. State-of-the-art lab facilities will accommodate and enhance good science.
The Reserve will expand the present laboratory and research areas in the Carriage House
as funding allows. A dock or pier is an important platform for scientific experiments and
would allow for easier access to vessels and is recommended in the 2004 Final 312
Evaluation Report issued by NOAA. Initial design and planning work for a dock was
carried out in 2008-2009, but was put on hold owing to neighbors’ concerns. More
recently, 2011 PAC funds included plans for a dock. While it is expected that a permitted
dock plan will be produced during the period of this Management Plan, cost overruns
mean that for one to actually be constructed, additional funding must be obtained. Safer,
easier access to the beach for researchers will also be sought by altering the steep, narrow
concrete stairs and deck staging area. In addition, installation of a data cable and / or a
telemetry receiver system near the Reserve’s shore-side Boat House facility would allow
researchers to connect equipment that provides real-time access to their experimental
data. Funding will also be sought for these systems. The continued installation of
absolute elevation controls throughout the Reserve will enable better monitoring of the
environment in reference to local sea level and sea level rise.
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Objective 1.6: Develop and maintain partnerships and cooperative efforts with
other research institutions.
WBNERR staff will:

a. Maintain, explore and develop collaborative efforts with academic and
research institutions including the University of Massachusetts, Boston
College, Boston University, Marine Biological Laboratory, Woods Hole
Oceanographic Institution, Provincetown Center for Coastal Studies, Cape
Cod Community College, and other academic and research institutions as
appropriate.

b. Maintain, explore and develop collaborative efforts with governmental
entities engaged in coastal science including the Massachusetts Office of
Coastal Zone Management, Massachusetts Division of Marine Fisheries,
Massachusetts Department of Fish and Wildlife, U. S. Department of Fish
and Wildlife, U.S. Geological Survey, Cape Cod Commission, and the
Buzzards Bay National Estuary Program.

c. Continue to work with academic institutions to offer undergraduate research
internship opportunities.

The Waquoit Bay Research Reserve maintains mutually beneficial relationships with
numerous academic and private research institutions, as well as with government
agencies engaged in coastal science. In exploring and carrying out all research
partnerships and cooperative efforts, the Reserve promotes its capacity to provide
expertise on effective education and outreach for research. As part of partnerships with
other institutions, the Reserve will continue to offer undergraduate research internship
opportunities.

Objective 1.7: Information generated at WBNERR is readily accessible to others
on the Reserve website.
WBNERR staff will:
a. Improve Research and Monitoring section of website to facilitate access by
researchers, students, teachers, and the public
b. Post reports, data sets, etc. as they become available, either directly or
through links.
c. Update literature list
d. Update list of research priority topics.

The website will be updated and improved to contain more information both for lay
audiences and researchers. We will make every effort to increase the number of data sets
available on the website, analyze and translate those data sets wherever possible given
staff constraints.
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Chapter 3: From Knowledge to Action: Improving
Environmental Literacy and Fostering
Management Solutions

Goal 2: Improve environmental literacy in our communities to
enable environmentally-sustainable decision-making, and
Goal 3. Foster coastal ecosystem management solutions
through sustained community engagement

Overview

This chapter describes a maturation of philosophy with regard to the most effective
educational techniques to apply to the development and implementation of solutions to
coastal management issues. The Reserve recognizes that just providing information
through courses, workshops, materials, and presentations will not necessarily result in
changed behavior and lead to better coastal management. Rather, one must determine the
barriers (what is preventing people from performing these behaviors) and incentives
(what will motivate people to change their behaviors), and find ways to decrease the
barriers and increase the incentives, to exact behavior change on an issue. Programs are
developed with this research in mind, including offering programs to groups off-site to
engage people who would not normally come to the Reserve to attend a program.

In order to provide education and training programs that inform learners and promote
changes toward sustainable behaviors, Reserve staff members design classes, courses,
workshops, and materials that engage learners over time and include in-depth information
and activities. In Education programs, research about the “spaced learning effect”
supports the practice of providing multiple opportunities to study and learn new material,
as well as the value of having interactive lessons. Dempster (1991) reports, “With total
study time equated, two or more opportunities to study the same material are much more
effective than a single opportunity.”

While all WBNERR programs promote environmental literacy, it is the Education and
Training programs that specifically guide individuals in their professional and personal
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roles toward environmentally-sustainable decisions. These decisions will, in turn,
translate into environmentally-sustainable behavior at both the individual and community
levels. The Education and Training programs include the K-12, Teacher Training,
Community Education and Coastal Training Programs. All Education and Training
activities support the NERRS Education Mission and Goals and NERRS Education
Obijectives (Figure 9).

The CTP aims to marry programs that increase the knowledge and skill level of decision-
makers regarding coastal issues with ones that help to address barriers to applying
scientific information in their work and decision-making, and increase problem-solving
and collaborative techniques.

WBNERR’s Education and Training programs are defined by the audiences each serves:
students, teachers, community members and coastal decision-makers. Special efforts are
made to engage underrepresented audiences. The Reserve’s Education and Training
programs utilize the benefits of the protected natural habitats within the Reserve and
transfer knowledge of coastal ecosystem processes developed by research results from
here and elsewhere to various audiences. Resource management messages are
incorporated into the activities.

Figure 9: Waquoit Bay Training and Education Mission Statements

Education at Waquoit Bay NERR
Priorities include:

e K-12 and Professional Teacher Development: Programs for students and teachers that increase
learners’ knowledge of coastal ecology and the impacts of human actions on coastal areas to
promote ecologically sustainable behaviors.

e Community Education: fostering behavioral change that leads to resource conservation and
advances the mission of the Reserve.

e CTP: fostering sound science-based coastal decision-making in Massachusetts by 1) providing
up-to-date scientific information and skill-building opportunities that are directly responsive to
the needs of the coastal management community and 2) contributing to the development of
networks of decision-makers and researchers.

Education in the NERRS:

Priorities include:

Federal regulations (15 C.F.R Part 921(b)) specify the purpose for which education funds are to be
used: with an emphasis on education, interpretation, and outreach.

Goals and Objectives:

e NERRS education and training increases participants’ environmental literacy and ability to
make science-based decisions related to estuaries and coastal watersheds.

e Enhance the capacity and skills of teachers and students to understand and use NERRS data
and information for inquiry-based learning. (this and the following Objectives are from the
NERRS 2011-2016 Strategic Plan )

e Increase estuary literacy and promote active stewardship among public audiences through the
development and delivery of tools and programs addressing climate change, habitat protection,
and water quality.

e Improve the capacity and skills of coastal decision-makers to use and apply science-based
information in decisions that affect estuaries and coastal watersheds.
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Reserve System Education Plan [8§921.13(a)(4)]

The Reserve system provides a vehicle to increase understanding and awareness of
estuarine systems and improve decision-making among key audiences to promote
stewardship of the nation’s coastal resources. Education and interpretation in the
Reserves incorporate a range of programs and methodologies that are systematically
tailored to key audiences around priority coastal resource issues and incorporate science-
based content. Reserve staff members work with local communities and regional groups
to address coastal resource management issues such as non-point source pollution, habitat
restoration, and invasive species. Through integrated research and education programs,
the Reserves help communities develop strategies to deal successfully with these coastal
resource issues.

Formal and non-formal education programs in the NERRS target K-12 students, teachers,
university and college students and faculty. The Coastal Training program targets coastal
decision-maker audiences such as environmental groups, professionals involved in
coastal resource management, municipal and county zoning boards, planners, elected
officials, landscapers, eco-tour operators and professional associations.

K-12 and professional development programs for teachers include the use of established
coastal and estuarine science curricula aligned with state and national science education
standards and frequently involves both on-site and in-school follow-up activity. Reserve
education activities are guided by national plans that identify goals, priorities, and
implementation strategies for these programs. Education and training programs,
interpretive exhibits and community outreach programs integrate elements of NERRS
science, research and monitoring activities and ensure a systematic, multi-faceted, and
locally focused approach to fostering stewardship.

The Waquoit Bay Reserve Education Program
Teacher Training and K-12

The Reserve offers teacher training courses, in-service teacher training, classroom
programs, and field work with students at the Reserve and other locations in Southeast
Massachusetts as well as at regional, state, and national conferences. The purpose of each
program is, essentially, to help adults and children learn the scientific concepts necessary
to be able to make informed decisions about the coastal environment. Learning science is
an active process - something students do, not something that is done to them. In learning
science, students describe objects and events, ask questions, acquire knowledge, construct
explanations of natural phenomena, test those explanations in many different ways, and
communicate their ideas to others.

The primary intent of Waquoit Bay Reserve education programs is to increase the
learner’s understanding of estuarine systems, factors that influence them, and the
learners’ role as coastal stewards as well as to promote scientific literacy. Scientific
literacy includes knowledge and understanding of scientific subject matter, as well as
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understanding the nature of science, the process of science, and the role of science in
society and personal life. Learners should develop an understanding of what science is,
what science is not, what science can and cannot do, and how science contributes to
better management of resources.

Reserve programs incorporate an inquiry or constructivist approach. For scientists,
inquiry refers to the diverse ways in which scientists study the natural world and propose
explanations based on the evidence derived from their work. Inquiry also refers to the
activities of students and other learners in which they develop knowledge and
understanding of scientific ideas, as well as an understanding of how scientists study the
natural world. Inquiry is a multifaceted activity that involves:

e making observations,

e posing questions,

e examining books, reputable internet sites, and other sources of information to see
what is already known,

planning investigations,

reviewing what is already known in light of experimental evidence,

using tools to gather, analyze, and interpret data,

proposing answers, explanations, and predictions, and

communicating results.

Reserve programs incorporate as many of these components as possible, including
multiple visits by students and learning themes with projects that students complete over
time. Waquoit Bay Research Reserve education programs also adhere to Massachusetts
Frameworks for Science Education, Common Core, and Next Generation Science
Standards, and link programs and lessons to key academic concepts identified by the
State. Reserve staff strives to involve students and other learners in inquiry-oriented
investigations where they interact with their teachers and peers. Learners establish
connections between their current knowledge of science and the scientific knowledge
found in many sources; they apply science content to new questions; they engage in
problem solving, planning, decision making, and group discussions; and they experience
assessments that are consistent with an active approach to learning.

The Next Generation Science Standards, upon which Massachusetts plans to base their
Common Core Standards, emphasize the following, which provide great opportunities for
connecting with NERRS research and monitoring:
e Scientific and Engineering practices including developing and using models and
analyzing and interpreting data
e Crosscutting Concepts including Cause and effect, Systems and system models,
and Stability and change
e Disciplinary Core Ideas including Ecosystems, Earth and Human Activity, and
Links among engineering, technology, science and society

Wagquoit Bay Reserve education programs incorporate learning using real problems and
interacting with natural phenomena, including regular comparisons between Waquoit Bay
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and learners’ home ecosystems. For example, Reserve staff use topographic maps and
Google Earth to introduce coastal habitats, and train the learners to use topographic maps
and Google Earth to learn about their own areas. Staff is also increasing the use of data
from the System-Wide Monitoring Program with teachers and classes. We continue to get
more requests for student programming but we have reached capacity at current staffing
levels. Unless staffing levels increase, the emphasis in the next five years will be on
improving the effectiveness of the programs and student learning rather than increasing
the number of programs. This will allow for adequate time and preparation that is
required for in-depth and ongoing programs for K-12 students and teachers. For instance,
we will create more pre and post visit materials that incorporate NERRS/NOAA
resources and on-line resources and work with schools to more fully integrate their field
experience at WBNERR with their classroom curriculum. We will be increasing the
number of resources available to teachers on the website and staff will also develop
instructions and activities to accommodate teachers interested in bringing their classes for
self-guided visits to the Reserve. We will be increasing the number and diversity of
teacher professional development workshops available to teachers and the number of
teachers trained when comparing 2012 numbers to 2017.

For K-12 and teacher training, WBNERR’s focal topics are the Reserve’s Priority Areas:
e Impact of climate on estuarine ecosystems.
e Connection between watershed land use and water quality/eutrophication.
e Assessment of ecosystem response to natural variability and human impacts.
e Understanding and enhancing ecosystem services of coastal habitats.

For each focal topic, Waquoit Bay Reserve education staff schedule a variety of
programs, classes, and presentations in order to reach teachers, students, and community
members. Reserve staff strives to provide opportunities for learners to choose
introductory, intermediate, or advanced sessions on selected topics, as well as offering an
opportunity for ongoing partnerships and projects. While teachers are a major target
audience for WBNERR programs, the Reserve also works with many classes of students
from elementary through undergraduate level and offers a variety of ways community
members can learn about coastal topics.

Technology education, including collecting, analyzing, and interpreting data, is an
important aspect of WBNERR education programs. This provides a link with the NERRS
System-Wide Monitoring Program, a connection with the International Ocean Observing
System (I00S), and is expressly required in the Massachusetts Science and
Technology/Engineering Curriculum Framework as well as the new Next Generation
Science Standards. The document, A Framework for K-12 Science Education: Practices,
Crosscutting Concepts and Core Ideas, upon which the new state frameworks will be
based, places a strong emphasis on climate change and stewardship and the engineering
and science practices align closely with the content of Reserve workshops and programs.
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Education Program Objectives

Objective 2.1: An increasing number of pre-service teachers will participate in
Reserve programs.
WBNERR staff will:
a. Develop relationships with one or two colleges currently offering appropriate
pre-service training.
b. Partner with colleges or universities to write grants and/or provide training for
pre-service teachers on Reserve priority issues.
c. Participate in internship programs.

The Reserve will pursue a strategy of working to incorporate environmental issues into
teacher training programs at the pre-service level (i.e., while teachers are still pursuing
their teaching degrees). Toward this end, WBNERR has identified several New England
colleges and universities that offer teacher preparation in the biological, physical and
social sciences and will cultivate relationships with these institutions. WBNERR will
then work with selected colleges and universities to find outlets to present training related
to WBNERR’s priority issues.

Objective 2.2: An increasing number of teachers will teach about coastal ecology
to their classes.
WBNERR staff will:
a. Use results of 2011 Needs Assessment to design training for teachers of grades
pre-K-college. (see KEEP Implementation Plan, Appendix H)
b. Work directly with schools to offer targeted professional development.
Continue to offer Teachers on the Estuary (TOTE) trainings.
Offer at least one additional one-day workshop per year.
Expand resources available to teachers on Reserve website.
e. Offer more programming for elementary teachers to promote STEM. Contact
superintendents and/or science coordinators and engage them in discussions
about in-service program opportunities.

Qo

WBNERR currently offers a variety of teacher training opportunities, including graduate
credit courses. The programs highlight topics such as climate change, coastal processes,
eutrophication, and estuarine ecology. A selected program of teacher training
opportunities will be offered based on the results of the K-12 Needs Assessment and
through participation in the Southeast STEM Network, with input from the Teacher
Advisory Committee.
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Objective 2.3: An increasing number of teachers can explain how to be good
coastal stewards and are models for their students.
WBNERR staff will:
a. Develop more lessons based on stewardship behaviors.
b. Design WBNERR programs to provide opportunities for real-world
problem solving to enable teachers to involve students in community issues.
c. Continue to do fall focus groups, and surveys following the school year to
determine effectiveness of TOTE program and continue to require teachers
to do student-led stewardship projects as part of the TOTE program.
d. Where possible, engage teachers in actual stewardship projects at the
Reserve during training opportunities.

Beyond teaching about coastal ecology, WBNERR wants teachers to understand and
model good stewardship behavior. Toward this end, lessons for both the summer teacher
training programs and in-service training will include an emphasis on stewardship
behavior. Lessons will be built around local issues to make them more relevant and
useful to teachers engaging students in real-world problem solving.

Integrated Project #3: TOTE

Teachers on the Estuary is a research and field-based teacher training initiative of the
National Estuarine Research Reserve System. The goal of TOTE is to improve teachers’
and students’ understanding of the environment using local examples and to provide
resources and experience to support the incorporation of estuary and watershed topics
into classroom teaching. The course is also designed to promote stewardship of
watersheds and estuaries. A NOAA BWET grant was secured to pilot TOTE at the
Wells, Narragansett, and Waquoit Reserves during the summers of 2009-2012.

The syllabus of TOTE includes learning how to use on-line SWMP and other NERRS
data, as well as other aspects of the www.estuaries.noaa.gov website including the
Estuaries 101 curriculum which includes on-line activities using NERRS data. Each site
builds their agenda around the research going on locally and brings researchers together
with teachers. All sectors at WBNERR have contributed to TOTE. For instance,
research staff have given tours of their lab and explained about the SWMP program,
stewardship staff has led the teachers in doing nekton surveys, and the CTP Coordinator
participated in a mock town meeting activity with the teachers.

The Reserve plans to continue the program provided adequate funding is secured.
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Objective 2.4: Students who attend a program at Waquoit Bay Reserve will
increase their ability to determine whether a behavior is harmful or helpful to an
estuary.
WBNERR staff will:
a. Engage some students in stewardship projects while they are visiting the
Reserve.
b. Assess which programs can expect behavioral changes.
c. Develop a methodology for evaluating behavioral change.
d. Work with the Summer Science School teachers to incorporate activities
designed to lead to sustainable behavior into their lesson plans.
e. Conduct follow-up with summer school students to evaluate the effectiveness of
efforts to promote sustainable behavior.
f. Ask students participating in Reserve educational programs to make a pledge to
adopt environmentally sustainable behaviors.

The ultimate evidence that stewardship-oriented teacher training is working will be the
adoption of environmentally-sustainable behaviors by students. To help students establish
environmentally-sustainable behaviors, the Reserve will engage students in stewardship
projects while visiting the Reserve. Potential projects include habitat restoration, invasive
species removal, and endangered species monitoring.

Furthermore, Reserve staff will work with the Summer Science School teachers to
incorporate activities designed to lead to sustainable behavior into their lesson plans.
Reserve staff will then follow up with students before the next summer to learn whether
or not behaviors have been maintained.

Students participating in WBNERR educational programs will be asked to make a written
pledge that they will adopt specific environmentally sustainable behaviors. By eliciting
this sort of commitment, WBNERR staff will further encourage students to incorporate
the lessons they learn at the Reserve into their lives.

Objective 2.5: Students who have attended WBNERR programs will be able to
identify estuaries, watersheds, and the major stressors on estuaries.
WBNERR staff will:
a. Increase the pre- and post- field trip instruction and materials.
b. Increase implementation of evaluations to track students' gains in knowledge
following programs.
c. Examine how well current programs meet this objective and adjust design of
programs in order to deliver the most effective programs possible.
d. Develop a community planning simulation activity focusing on adaptation
strategies for coastal impacts of climate change that can be used with students,
teachers, and community members.

Students who have participated in WBNERR programs should be able to describe basic
estuarine ecology and the major pressures on estuaries. In order to evaluate the
effectiveness of WBNERR offerings in achieving this objective, students in selected
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programs will be given pre- and post-tests to assess changes in knowledge. If evaluations
show that desired levels of knowledge are not attained, programs will be refined to better
communicate key concepts. As a result of the evaluations, Reserve staff could potentially
deliver fewer, but more effective, programs.

Community Education

The goal of the Community Education Program is to foster behavioral change that leads
to resource conservation and advances the mission of the Reserve. Community Education
focuses on audiences whose personal choices directly impact the integrity of our estuaries
and their associated watersheds. Activities include events, like the Watershed Block
Party, that are intended to raise awareness of environmental issues and values, as well as
in-depth courses for community members such as Reducing Your Nitrogen Footprint and
Cape-friendly Landscaping. Target audiences include, but are not limited to, watershed
residents and recreational users of the Reserve. Over the course of the last five years, the
Reserve conducted a cultural needs assessment of immigrant audiences which resulted in
the implementation of an Environmental Leadership Class for leaders from the Reserve’s
immigrant communities. The Reserve will also offer the Reserve’s brochure in
Portuguese to assist and engage the Cape’s large Brazilian immigrant population.

Reserve staff has used community-based social marketing (CBSM) techniques such as
those described by McKenzie-Mohr and Smith in Fostering Sustainable Behavior (1999).
CBSM encourages behavior change through programs that 1) identify barriers, 2) apply
the tools of behavior change: commitment, prompts, norms, communication, and
incentives, and 3) remove external barriers. Although less emphasis was placed on
CBSM in the past five years due to large projects that focused more on the built
environment, these principles will still be followed to the extent possible when planning
community programs. In all community education programs, Reserve staff will strive to
provide research-based information about impacts of human activities on coastal systems
and suggestions for less harmful alternative behaviors. The Reserve will model these
behaviors in its own activities and use them as working examples. This includes planned
rain gardens and adding additional solar panels to the campus.
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Objective 2.6: Community members increase their understanding of coastal
environmental issues and perform environmentally sustainable as well as
adaptive behaviors.

WBNERR staff will:

a. Determine priority target audiences.

b. Describe the current state of environmental knowledge of target audiences
and identify gaps and needs through needs assessment (survey, interview,
focus group).

Develop strategies to meet the needs of different audiences.

Implement programs to fill gaps in knowledge.

Evaluate programs to guide further actions.

Implement long-term follow up to determine effectiveness of programs.

Use more community-based social marketing tools.

Offer Self-Sufficiency Workshops (mitigation and adaptation of climate

change).

Offer public programs on local coastal impacts of climate change.

j. Continue to offer Research at the Reserve series in the fall and spring to
highlight researchers and research projects at the Reserve.

S@ o a0

WBNERR promotes the adoption of environmentally-sustainable behavior related to
energy consumption, landscaping, and construction, among other topics. The Reserve
will continue to draw upon community-based social marketing to effect positive changes
in people's behavior by instituting specifically targeted projects.
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Objective 2.7: Recreational users of the Reserve are increasingly aware of
environmental issues and adopt environmentally-sustainable behaviors.
WBNERR staff will:

a. Use community-based social marketing, training from visitor use workshop
and/or Project Design and Evaluation techniques to develop interventions and
test results.

b. Work with DCR to provide more emphasis on stewardship when training
seasonal interpreters.

c. Work with other staff to refine the definition of target audiences and
behaviors that need to be changed.

d. Continue to offer interpretive programming, along with “environmental
entertainment."”

e. Continue to require seasonal interpreters at the Reserve to incorporate local
coastal management issues and information about environmentally-
sustainable behavior into their programs.

f. Be more strategic about deploying roving interpreters.

Offer paddle trips focusing on coastal landforms and human response to
shoreline change as DCR policies allow.

h. Erect sea level rise (SLR) poles at HQ, SCB, and Washburn Island and paint
SLR lines on boat house doors.

I. Add interpretive signs to headquarters and South Cape Beach to increase
environmental literacy about three main focus areas.

J.  Update exhibits in visitor center as funding permits, to increase environmental
literacy about three main focus areas.

The WBNERR Education staff is responsible for training seasonal interpretive workers at
the Reserve and is often involved in the training of seasonal staff at other DCR facilities,
especially coastal parks. The seasonal interpretive staff training addresses interpretive
techniques and program content, while providing opportunities to interface with
researchers studying issues, such as coastal change and Cape Cod geology, estuarine
ecology, and eutrophication. During the next five years, the Reserve will continue to
place an emphasis on stewardship and will develop approaches to address identified
management problems.

Education staff will work with other Reserve staff members to refine the definition of
target audiences and behaviors that need to be changed. For example, staff may identify
trail bike impacts or the destruction of piping plover nests. Once education staff is made
aware of these types of incidents, they can begin developing programs targeting specific
audiences and behaviors that need to be changed.

The Reserve offers a variety of interpretive programs that presently include the Junior
Ranger program and Saturday Discovery Days, among other offerings. The Junior
Ranger program is part of a statewide summer program for children aged eight to twelve
years old. Discovery Days was instituted to bring families into the Reserve headquarters
to learn about WBNERR'’s research, stewardship and educational activities. Stewardship
elements are incorporated into all programs, as are local coastal management issues.
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The Reserve's seasonal interpreters are sent to areas where there are the most visitors and,
not surprisingly, the most problems. The interpreters employ roving interpretation
techniques to deliver stewardship messages and seek compliance with resource
management policies.

In addition to the Reserve's education and stewardship-oriented interpretive programs,
WBNERR offers a variety of other events that are more appropriately classified as
entertainment with an environmental message, such as the summer Evenings on the Bluff
series. The programs feature professional entertainers who typically use song,
storytelling, and/or comedy to convey information about the environment, wildlife, and
the role of people as stewards of the natural world. Generally, one program each season is
presented by members of the Wampanoag tribe and may include traditional song and
dance, as well as a discussion of their historic and modern relationship to the estuary.

Integrated Project #4: Interpretive Plan

We have developed an Interpretive Plan for the Reserve to guide messaging and design
of educational signage and exhibits. All staff had input into this plan. We will work
together on implementing the Interpretive Plan by:

Consistently referring to and incorporating the vision, goals and objectives when
implementing new projects to convey our educational messages.

Continuing to use the design developed for interpretive signage at all Reserve
properties. This will help tie the different components of the Reserve together in
our visitors’ minds.

Objective 2.8: Reserve resource management practices are used as a demonstration
and teaching resource for similar coastal habitats in the region.
WBNERR staff will:

a.

Incorporate sustainable features into the campus renovation, including stormwater
management, Cape-friendly landscaping, composting, and organic vegetable
gardening.

Incorporate examples of resource management practices into training and
education programs.

Include descriptions of resource management activities on the Reserve’s website
and in publications.

Provide signage that explains the type and purpose of resource management
activities being implemented.

A major goal of the campus renovation, now underway, is to demonstrate sustainable
resource management as a model and inspiration for visitors. Stormwater will be handled
in rain gardens and vegetated swales, most surfaces will be permeable, all plantings will
be “Cape friendly,” requiring few inputs of water or fertilizer once established, and
composting and edible gardening will be demonstrated. In addition, a photovoltaic array
will provide an estimated 50+% of campus needs and outside lighting will be energy-
efficient LED.
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A primary function of Waquoit Bay NERR is to transfer information about sound
resource management practices to other land managers. This objective is accomplished
by incorporating examples of resource management practices into training and education
programs. CTP is developing a series of workshops for professional landscapers which
would address ecological landscaping practices and low impact development stormwater
management techniques. Descriptions of resource management activities at the Reserve
are included on WBNERR’s website and in publications to further increase awareness of
environmentally sustainable land and water management techniques. Additionally,
signage at the Reserve helps to interpret management activities for Reserve visitors. As
part of the current renovation, interpretive signage, as well as self-guided tools such as
smart phone apps, will be integrated and expanded upon.. Sustainable campus features
described above, as well as energy-saving measures in the buildings will be highlighted
in interpretive signage and in campus “sustainability tours.”

Objective 2.9: Under-served audiences and other targeted audiences will receive
recreational and educational programming.
WBNERR staff will:

a. Partner with organizations that have a record of working with the identified
populations to develop and deliver programs appropriate for various
audiences.

b. b. Print the Reserve brochure in Portuguese.

c. Use QR codes on interpretive signage to provide mini videos or translations
in Portuguese and Spanish translating the text on the signs.

d. Contact religious institutions and offer presentations for their community
groups focusing on stewardship and adaptation.

Some people within the Waquoit Bay region do not have equal access to the Reserve's
programs due to language barriers. These populations include the large Brazilian
immigrant community and the deaf community. For other groups there may be other
barriers. During the past five years, staff has begun to focus more attention on outreach to
these groups when doing so is compatible with the Reserve’s mission.

In 2008, Reserve education staff worked with JSI Research and Training Institute to
complete a cultural needs assessment of recent immigrants to Cape Cod (see Waquoit
Bay National Estuarine Research Reserve Cultural Needs Assessment Final Report,
December 2008, available on Reserve’s website) .

Funded by a NOAA Social Science Fellowship from 2007-2009, Lisa Greber interviewed
religious leaders and congregants on the Upper Cape to learn more about their needs and
views about climate change to improve outreach and education to communities of faith.
She found that the word stewardship resounds with almost all faiths — and that integrating
stewardship of both people and planet is key for opening a dialog. Reserve education
staff will seek to connect with faith-based groups by entering into discussions
emphasizing stewardship (when speaking about how to reduce one’s ecological footprint)
and reduction of human suffering when talking about adaptation strategies.
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Reserve System Coastal Training Program

The Coastal Training Program (CTP) provides up-to-date scientific information and skill-
building opportunities to coastal decision-makers who are responsible for making
decisions that affect coastal resources. Through this program, National Estuarine
Research Reserves can ensure that coastal decision-makers have the knowledge and tools
they need to address critical resource management issues of concern to local
communities.

Coastal Training Programs offered by Reserves relate to coastal habitat conservation and
restoration, biodiversity, water quality and sustainable resource management and
integrate Reserve-based research, monitoring and stewardship activities. Programs target
a range of audiences, such as land-use planners, elected officials, regulators, land
developers, community groups, environmental non-profits, business and applied
scientific groups. These training programs provide opportunities for professionals to
network across disciplines, and develop new collaborative relationships to solve complex
environmental problems. Additionally, the CTP provides a critical feedback loop to
ensure that professional audiences inform local and regional science and research
agendas. Programs are developed in a variety of formats ranging from seminars, hands-on
skill training, participatory workshops, lectures, and technology demonstrations.
Participants benefit from opportunities to share experiences and network in a
multidisciplinary setting, often with a Reserve-based field activity.

Partnerships are important to the success of the program. Reserves work closely with
State Coastal Programs, Sea Grant extension and education staff, and a host of local
partners in determining key coastal resource issues to address, as well as the
identification of target audiences. Partnerships with local agencies and organizations are
critical in the exchange and sharing of expertise and resources to deliver relevant and
accessible training programs that meet the needs of specific groups.

The Coastal Training Program requires a systematic program development process,
involving periodic review of the Reserve niche in the training provider market, audience
assessments, development of a three to five year program strategy, a marketing plan and
the establishment of an advisory group for guidance, program review and perspective in
program development. The Coastal Training Program implements a performance
monitoring system, wherein staff report data in operations progress reports according to a
suite of performance indicators related to increases in participant understanding,
applications of learning, and enhanced networking with peers and experts to inform
programs.

The Waquoit Bay Reserve Coastal Training Program

The goal of the Reserve’s Coastal Training Program (CTP) is to foster better informed
decision-making by local and regional coastal decision-makers to improve coastal
stewardship. The CTP accomplishes this mission by serving as a link between research,
policy, community support, and education. As an active member of the coastal
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management community, the CTP Coordinator stays abreast of current scientific research
and policy issues and is engaged with regional, state and community boards and
organizations. The CTP Coordinator incorporates the best available science and most
current and effective educational techniques into CTP programs and materials. Activities
include targeted training and education that is directly responsive to the needs of the
coastal management community and that provides the best available information,
including cutting-edge research, project results, practical tools, and solutions to coastal
management problems. The CTP also draws upon a network of experts in relevant fields
as workshop presenters, further enhancing the value of these forums. The CTP is also
available to provide technical assistance on a limited basis to local municipalities and
provides resource and training materials to coastal decision-makers through the Reserve’s
website (www.waquoitbayreserve.org).

Coastal Training Programs are designed so that participating coastal decision-makers will
gain the knowledge, tools and resources they need to make sustainable coastal
management decisions. CTP workshops address the following topics:

e Training needs identified through informal audience needs assessments,

e Training needs determined and prioritized through the formal CTP needs
assessments (e.g.., wastewater/stormwater/nitrogen loading, coastal hazards and
shoreline change as well as process skills,), and

e Emerging issues identified through research at the Reserve and elsewhere that
have not yet been widely recognized as having a bearing on local coastal
management decisions, e.g. carbon sequestration in salt marshes and impact of
nitrogen loading on this ecosystem service.

In terms of geographic coverage, the CTP serves decision-makers spread across the
seventy eight (78) coastal communities in the state. These communities are grouped into
five main regions: North Shore, Greater Boston, South Shore, South Coastal and Cape
Cod and Islands. These regions are quite different from each other, ranging from urban
and sub-urban communities in the northern areas to small towns and extensive beachfront
areas with heavy recreational and tourism use in the southern and easternmost parts of the
state. The CTP offers much of its programming in the Cape and Islands and South Shore
regions, given its location in Falmouth, and so this sub-region is the primary geographic
focus area.

The Coastal Training Program is guided by an Advisory Group. Organizations and
individuals represented on the group work in partnership with CTP to plan, coordinate
and implement training activities and audience needs assessments. The CTP uses the
combined experience and expertise of Advisory Group members and other partners to
continually improve and expand the program’s offerings. The CTP Advisory Group
currently consists of twelve local coastal leaders in science, management, advocacy, and
education. The Advisory Group meets a few times a year, helps set CTP priorities;
identifies education and training needs in coastal decision-maker groups; finds effective
ways to publicize and promote coastal training opportunities; and collaborates on
planning and implementation of CTP activities.
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The CTP has been very successful in providing scientific data, practical training, and
outreach materials on such varied topics as wastewater management, stormwater
management, coastal landscaping using native plants, salt marsh restoration, nutrient
loading and eutrophication, renewable energy use, and climate change mitigation and
adaptation. The program continues to grow and have an impact at the local level.
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Coastal Training Program Objectives

Objective 3.1: Deliver science-based knowledge and skills appropriate to the
needs of coastal decision-makers in Massachusetts (particularly the Cape and
Islands region) to support sustainable coastal management.

WBNERR staff will:

a. Conduct informal and formal assessments of the informational and training
needs of the Commonwealth’s coastal decision-makers and design targeted
training events to address priority needs and barriers to effective coastal
management.

b. Continue to organize and deliver a minimum of five high quality training
events on priority coastal issues (water quality, climate change, land use
impacts, restoration etc.) annually.

Incorporate ecosystem services as a new theme within CTP trainings.

Seek to become a recognized leader in coastal training in Massachusetts.

e. Organize a Coastal Conference for local officials in the Cape and Islands
region annually.

f. Seek to establish a partnership with municipalities in the Cape and Islands
region in which the CTP would provide core courses for municipal staff and
board members and the towns would require staff and volunteers to attend
these core courses.

g. Continue to bring emerging coastal issues of significance into the spotlight
locally.

h. Develop and offer a science translation workshop for scientists to support
enhanced communication of scientific concepts to local decision-makers.

i. Provide post-workshop evaluations to all participants.

J. Analyze evaluations and workshop discussions to assess the success of training
events and fine-tune future training efforts.

k. Offer technical assistance to towns to conduct climate vulnerability
assessments and link climate adaptation planning to ongoing planning efforts.

Qo

Objective 3.1 represents the core of the CTP and thus is an ongoing program objective.
Plans outlined here will continue to build on what was achieved under this objective in
the 2006-2011 Management Plan.

The CTP uses assessments and evaluations to shape its activities and improve its ability
to meet audience needs. Identifying the coastal management community's priority
training needs is one of the CTP Coordinator's primary responsibilities. Toward this end,
the CTP Coordinator is continually involved in informal needs assessments. The CTP
Coordinator maintains open and regular dialog with the Advisory Group and other key
partners in the fields of coastal management, science, education, and advocacy.
Furthermore, the CTP Coordinator is an active member of the coastal management
community. As such, the Coordinator is aware of the pressing needs currently facing
coastal decision-makers. Additionally, the CTP Coordinator works with Reserve staff and
other contacts within the scientific community to stay abreast of emerging science and
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technology. The CTP is responsible for drawing the attention of coastal decision-makers
to these emerging issues and their implications for resource management.

The CTP also undertakes formal needs assessments to help the program provide current
and targeted information to coastal decision-makers. For example, the CTP has
completed a formal needs assessment of local officials in the Cape and Islands region.
This study, along with the revised Reserve Management Plan, is being used to guide
development of a new five year strategic plan for the CTP. Future needs assessments
targeting different types of decision-makers will be performed.

Following a workshop or event, Reserve staff evaluates the success with which the
program satisfied audience needs. The program evaluations help the CTP to provide
better training programs in the future and to identify new training topics. All workshop
participants are asked to complete an evaluation form that incorporates the ERD system-
wide evaluation criteria at the conclusion of each workshop. WBNERR staff also makes
note of significant discussion points raised during workshops. Later, Reserve staff
considers workshop discussions and analyzes all evaluations to learn which aspects of the
workshop were most appreciated, which could be enhanced, and what other topics or
formats should be considered.

Objective 3.2: Conduct strategic planning and build partnerships to grow and
increase the impact of the CTP.
WBNERR staff will:

a. Coordinate and use an Advisory Group to help plan and guide activities of the
CTP.

b. Develop and nurture strategic partnerships with other organizations to continue
to deliver training and technical assistance to coastal decision-makers and
broaden the reach of the CTP.

c. Write a new 5-year strategic plan for the CTP (as required by NOAA) using
findings from 2012 needs assessment study.

d. Develop a new partnership with Oceans and Climate Institute at the Woods
Hole Oceanographic Institution to develop educational materials and
workshops on climate change.

e. Coordinate activities with other organizations working on climate adaptation
efforts in the state of Massachusetts and establish strategic partnerships where
necessary and appropriate to continue to provide effective programming in this
theme.

f.  Work with a suite of state, local and business partners to help launch and
continue the annual coastal conference (see Objective 1) for local officials in
the Cape and Islands.

g. Seek external funding to support program activities and increase staffing for
CTP.
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To strengthen the breadth and depth of CTP offerings throughout the Commonwealth, the
CTP continually seeks to develop new strategic partnerships. The CTP works with
partners to develop training courses and to expand the reach of its training programs
through partners’ existing networks of coastal decision-makers. While CTP trainings
draw participation from all across the State, the primary geographic area of emphasis for
the CTP currently is the South Shore, Cape Cod, and the Islands. Within this area, CTP
wants to attract more of its primary target audience (elected and appointed municipal
officials, municipal staff, and board and committee members) that are charged with
coastal management responsibilities. In addition the CTP intends to work with partners to
expand the reach of the program into other areas of the State as time and resources allow
(e.g. working with Sea Grant and CZM partners to bring developed trainings to different
regions).

Objective 3.3: Increase access of CTP target audiences to science-based
information that connects to their work and help spark networking and
information sharing among them.

WBNERR staff will:

a. Seek to repeat a subset of training workshops in different geographic locations
and at varying work and volunteer schedules to ensure that target audience
members who have differing work schedules can have easier access to these
events.

b. Use technology and distance learning techniques such as webinars and podcasts
to bring science-based information to target audiences (e.g. launch a Climate
Connections Podcast series).

c. Develop a few core short training presentations that can be delivered to local
officials and municipal boards at their regular meetings.

d. Build in and offer networking opportunities at training events and seek to
connect coastal decision-makers working on similar issues.

The CTP recognizes that volunteer boards, short-staffed municipal departments, and
increasing limits on staff time and travel can constitute barriers to attending daylong
workshops at Reserve Headquarters or other locations. Therefore over the next five years
the CTP will seek to offer learning opportunities in different formats and venues to try
and reach more of our target audience.

That said, the fact that training programs bring coastal decision-makers together in the
same room for a few hours is an important aspect of the CTP. Individuals have the
opportunity to meet and share ideas with other people who are grappling with similar
issues. This interaction may breed new partnerships or other opportunities to solve
coastal problems. When appropriate, participants are also encouraged to discuss barriers
they have encountered in their efforts to implement effective coastal management
techniques and policies. Removal of these obstacles may then become the subject of
future Reserve efforts.
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Objective 3.4: Support sector integration activities by contributing to the
implementation of the Reserve’s salt marsh classroom, biomonitoring and TOTE
programs.

WBNERR staff will:

a. Develop a short course on salt marshes — emphasizing ecology, threats,
conservation approaches and impacts from sea level rise - that can be offered
to coastal managers, conservation professionals and local decision-makers.

b. Seek to incorporate NERRS-based research findings from the biomonitoring
program into CTP trainings.

c. Seek to utilize the salt marsh observatory as a field trip destination for CTP
trainings where appropriate.

d. Work with the Stewardship Coordinator to establish a workshop series on
habitat restoration issues spanning project design to implementation and
monitoring.

e. Contribute to the TOTE program where appropriate and make training
resources developed through the CTP available for access by teachers and
students.

Over the next five years the CTP will continue to function as a critical arm of the
Wagquoit Bay Reserve by acting as the programmatic vehicle through which the Reserve
integrates research, training and stewardship activities that can influence public policy
and coastal management on-the-ground. The program will continue to play an
instrumental role integrating case study projects that have been selected by Reserve staff
as primary projects in this management period. These include the salt marsh observatory,
salt marsh classroom, NERRS Science Collaborative projects, Teachers on the Estuary
(TOTE) and Green Team projects.

Integrated project #5: Salt marsh classroom:

The Salt Marsh Classroom will be a small-scale version of the full Biomonitoring
project at South Cape Beach (see Chapter 2). It will be set up at the small salt marsh at
Reserve headquarters with the express purpose of providing a platform on which to
carry out education and training programs in a realistic setting. Specifically, the site
will be used to:

e Train volunteers, interns, graduate students, conservation professionals, agency
personnel and others in monitoring techniques including GPS, leveling,
Sediment Elevation Tables (SETSs), plant identification, nekton monitoring, etc.

e Provide a hands-on learning experience for students, teachers, coastal decision-
makers and community members to better understand estuary ecology and the
effect of humans and climate change on them.

e Increase understanding of, and support for, estuary research and monitoring.
The site was selected because it is easily accessed from headquarters, eliminating
transportation issues for classes, training workshop participants and others, and
because it will deflect impact of heavy use from the actual research plots.
Implementation is contingent on permitting from the local Conservation Commission.

72



Objective 3.5: Lead collaboration aspects of the Bringing Wetlands to Market:
Nitrogen and Coastal Blue Carbon (2011-2014) project and the New England
Climate Adaptation Project (2012-2014) as well as contribute to other potential
NERRS Science Collaborative and externally funded research projects.
WBNERR staff will:

a. Coordinate and facilitate stakeholder engagement processes and
researcher/intended user interactions for the Bringing Wetlands to Market
project.

b. Host training workshops on collaborative processes.

c. Convene workshops to disseminate results of the research on greenhouse gas
and nitrogen dynamics in wetlands and share decision-maker tools and
products developed under the project.

d. Develop communication products to explain different aspects of the research to
intended users of the science (e.g. GHG fluxes in wetlands, blue carbon,
carbon markets and ecosystem services).

e. Contribute to the development of other NERRS Science Collaborative projects
deemed a priority for the Reserve.

f.  Where appropriate and supported by external funding contribute to other
research projects particularly through shaping and leading broader impacts
outreach activities.

The CTP Coordinator has been heavily involved in development of two Science
Collaborative proposals in the past 2 years: (i) the Bringing Wetlands to Market project,
and (ii) the New England Climate Adaptation Project (NECAP). We see involvement in
these projects as an important means to connecting the science with coastal management
needs and by extension facilitating the building of networks between researchers and
intended users of science and the CTP will therefore continue to participate in NERRS
Science Collaborative proposal/project development and implementation when the focus
is closely aligned with our priorities.

Similarly, the CTP is listed as a contributing partner on several 2013 research grant
proposals that have been submitted for funding. The CTP role on these projects is to lead
and support stakeholder engagement activities. This includes facilitating interaction
between stakeholder groups and research scientists, convening decision-maker
workshops to share results of coastal management research and producing science
translation products (fact sheets and videos). The CTP will therefore be actively involved
in any of these projects that receive funding. These various projects if funded will help
expand the role of CTP in bridging the gap between science/research and management.
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Objective 3.6: Help build capacity of the national CTP within the NERRS.
WBNERR staff will:
a. Participate on a NERRS CTP workgroup spearheading the development and
implementation of a streamlined performance monitoring system for the CTP.
b. Participate on a NERRS restoration workgroup spearheading the development
of a NERRS restoration strategic action plan and restoration-based trainings.

The Waquoit Bay CTP is also committed to playing a role in growing and expanding the
national CTP program. Strengthening the national CTP ultimately has benefits for all
Reserve-based CTP efforts. To this end, the CTP Coordinator will continue to actively
participate in building partnerships with national organizations and contributing to
NERRS CTP workgroups over the next five years.

Objective 3.7: Develop science translation products for coastal decision-makers
to explain priority coastal management issues and NERRS research, where
appropriate.
WBNERR staff will:
a. Develop a science translation product that explains key trends in water quality
conditions using SWMP data.
b. Develop a product that provides an overview of the local impacts of climate
change anticipated for coastal areas.
c. Develop a product that explains nitrogen-loading issues in coastal embayments
and compares potential solutions to address this problem.

With regard to the development of science translation products, the CTP Coordinator will
seek to work with staff from other sectors (e.g. research). Acquiring additional CTP staff
will be vital to meeting this objective.

In addition to offering training workshops the CTP will also continue to make critical
science-based information available to decision-makers in a variety of formats. The CTP
will invest additional effort into translating scientific information so that decision-makers
can better understand and apply this information in their work.

Objective 3.8: Appropriate professional audiences will attend WBNERR training
and education events.
WBNERR staff will:
a. ldentify appropriate audiences for each event.
b. Improve their understanding of town organizational structures on Cape Cod and
the Islands with respect to coastal management responsibilities.
c. Partner with organizations representing target audiences as a way to increase
participation/attendance.
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Identifying and Planning Outreach to Target Audiences

The quality and effectiveness of the Reserve’s training and education programs partially
depends on appropriately identifying the audiences we serve and their information needs
so that programs can be tailored to be meaningful and applicable to target groups.

Based on this recognition, WBNERR staff gives careful attention to the identification of
appropriate audiences when they are planning training and education events, particularly
when a new subject is the focus of the event. Information about who should be invited to
events is gathered through networking and by contacting professional organizations.
Announcements are then targeted toward appropriate professional audiences. For
instance, educators receive e-mails about teacher training opportunities. Contact
information for a variety of audiences is maintained within the Reserve's database (refer
to Objective 5.11.h). This information is used to target direct mailings and is updated on
an ongoing basis.

Reaching out to members of volunteer boards and commissions, such as local elected and
appointed officials, is a more challenging issue. Membership changes regularly, members
typically have other jobs and responsibilities during the day, and the most direct
communication channels are not always apparent. Despite the inherent difficulty in
reaching this audience, it is imperative that the Coastal Training Program do so
effectively. As such continually assessing audience needs and staying abreast of issues
that affect our target audiences as well as how these groups change and evolve over time
is an important “behind the scenes” activity of the CTP and education programs.

Local municipal boards and committees and other similar entities are charged with
making decisions that, directly or indirectly, impact the health of the Commonwealth’s
coasts. Furthermore, members of volunteer boards do not always have access to the
science-based information need to make the most informed decisions about coastal
issues. The number and variety of boards is likely to be different from town to town and,
also, the responsibilities of particular departments (e.g., Health) are likely to vary, as
well. WBNERR will, therefore, identify relevant town departments, commissions and
committees on Cape Cod, their responsibilities, and their membership. A mailing list of
town officials and board members has been incorporated within the Reserve's database
and is updated regularly so that CTP events can be strategically promoted.

To further increase participation in WBNERR events, Reserve staff will continue to build
and nurture partnerships with organizations representing target audiences, to enable the
program to be more effective at establishing links with target groups.

In addition to programs directed toward key decision-maker audiences, the Reserve
delivers numerous education and interpretive programs to the general public. Events
include workshops on Ecological landscaping, Evenings on the Bluff, and interpretive
walks. These types of events are advertised through the newsletter, website, news
releases, e-mail blasts, Constant Contact, and other mechanisms. Seasonal staff promotes
upcoming events during their interpretive walks. Events are also promoted by partner
organizations such as the Waquoit Bay Reserve Foundation.
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Leveraging Training and Education Activities

Objective 3.9: Workshops and other training activities will be the springboard for
further support to coastal decision-makers.
WBNERR staff will:

a. Provide organized workshop follow-up, including the placement of workshop
agendas, presentations, proceedings, reference material, and contact
information for presenters on the WBNERR and CTP websites.

b. Implement measures where possible to address barriers to effective coastal
management as identified under Objective 3.1.a.

c. Look for ways to sustain the involvement of audience members through the
formation of working groups or committees that would continue
implementation of workshop outcomes.

d. Bring coastal decision-makers and scientists together for focused round-table
discussions on specific issues.

e. Act as referral service connecting coastal decision-makers and community
groups with relevant information and contacts.

As part of CTP’s support to coastal decision-makers after they have participated in a
training event—and to provide information to coastal decision-makers who were not able
to attend—workshop materials, presentations, and reference materials are made available
on the WBNERR website (www.waquoitbayreserve.org). Over time, the online “library”
of information relating to WBNERR's priority topics has grown and will continue to
grow and remain readily available. Other materials now being posted include workshop
agendas, proceedings, contact information for presenters and video recordings of selected
workshops.

As described under Objective 3.1.a, workshop participants may be asked to identify
obstacles to implementation of sustainable coastal management practices highlighted in
the training. WBNERR can then use this information to guide its own research and to
take an active role in barrier removal. For instance, professional landscapers who resisted
the use of native plants in landscaping (to reduce nitrogen loading) are obstacles to
homeowners’ use of these plants. The Reserve staff, therefore, targeted landscapers for
training. This effort identified another obstacle: the lack of availability and knowledge of
native plants by the nurseries.

As noted in Objective 3.3.d, networking opportunities are incorporated into CTP training
events. The CTP also fosters networking by coordinating roundtable discussions between
decision-makers and scientists. The discussions address coastal management issues.
Participants bring the perspective of their profession and learn how individuals from
other fields perceive and address the particular topic under discussion. This helps raise
the awareness of the researchers about coastal management information needs and helps
the coastal decision-makers understand the culture of science which has a different time-
frame and need for accuracy. It provides a mechanism for these groups, both important
contributors to coastal management, to question and learn from each other directly. Often
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the managers can learn information important to coastal management from the scientists
prior to its publication in papers.

Since establishment of the Waquoit Bay Reserve CTP in 2002 the program has
blossomed to become a primary provider of education on coastal issues to professional
audiences, local and regional decision-makers, environmental non-profits and volunteer
municipal boards in southeastern MA. A large part of the vision for the CTP over the
next five years involves working to expand the reach of the program and having an even
greater impact on the primary target audience for decision-makers the program serves.

Given that the primary audience for the CTP - i.e. local and regional officials, municipal
staff and volunteer boards - deal with multiple issues and are often challenged by
resource and time limitations, reaching more of this target group necessitates that the
CTP increase staffing. The CTP is currently staffed by a full-time Coordinator and the
Events Coordinator provides logistical and planning support for training events. While
CTP workshops currently attract large audiences and are often over-subscribed, the CTP
Coordinator recognizes that positioning the program to continue on an upward path will
require using different approaches. These will involve having more of a presence in the
towns we serve, doing more face-to-face time with the target group, coordinating directly
with towns to hold training programs and ultimately taking more training to towns rather
than having town officials come to training at different locations. To support the
achievement of these goals and pending availability of funding, the Reserve envisions
securing two Coastal Training Program Assistants (see also Future Staffing Plan, p. 113).
These positions would enable the CTP to meet the demands of a growing program as well
as growing information needs within our target audience. While the CTP works with
partners where possible and necessary and is continually building partnership networks,
the acquisition of additional staff is crucial in this Management Plan period as it will
largely dictate whether the Reserve can truly expand its training offerings in the ways
desired.

Other Community Engagement

Education and Training activities will ultimately be judged successful if they motivate
local communities to increasingly take responsibility for the development of solutions to
coastal ecosystem management issues. WBNERR's role in this context is to foster
community action that is consistent with—and may even shape—Iocal, state and federal
coastal management priorities. Toward this end, WBNERR remains engaged with
community organizations and entities around coastal issues.
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Objective 3.10: Support local communities working to protect coastal resources
and develop and implement coastal management solutions
WBNERR staff will:
a. Participate in community efforts that further the Reserve’s mission and
objectives.
b. Serve on regional and local committees and boards relevant to coastal
management where possible.
c. Respond to requests for assistance from local coastal decision-makers and
municipalities and provide technical assistance when possible and
appropriate to the Reserve’s mission.

Ultimately, local communities must take initiative and provide leadership for managing
coastal resources. In some cases, Reserve staff directly participate on local or regional
committees and boards that deal with coastal management issues, such as the Falmouth
Coastal Management Committee, Falmouth Associations Concerned with Estuaries and
Salt Ponds, the 300 Committee Land Trust, and others.

When it is keeping with the Reserve’s mission and assuming resources are available, staff
will respond to requests for support from towns and community groups. This support
includes the identification and provision of project-specific, science-based information,
training activities, and one-to-one consultation, especially if it is determined that such
help will launch sustainable projects. The Reserve communicates the availability of this
type of information and support to local towns and community groups.
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Chapter 4: Practicing What We Preach: Land and Facilities
Management

Goal 4: Manage land and facilities in a manner that balances enjoyment
by current generations with conservation for the future.

Overview

This chapter describes WBNERR’s management of and plans for its lands and facilities.
The Reserve aims to provide an enjoyable and educational experience for visitors while
balancing the need to protect resources for the future. We protect the land and water
resources of the Waquoit Bay watershed through land management activities, restoration
practices, and management of public access. In areas where we encourage public access,
we will be focusing on improving facilities, signage, and trails. These activities,
represented by Objectives 4.1 through 4.6 generally fall under the purview of the
Stewardship Program and Facilities Supervisor.

Land Management
Waquoit Bay Reserve’s Land Management Objectives

Land Management at Waquoit Bay NERR
Priorities include:
e Balancing land protection with recreational and educational needs
e Restoring ecosystem function to degraded habitats
e Enhancing ecosystem diversity and resiliency through management
e Locating and designing restoration and management projects to provide interpretive and
educational opportunities
e Applying and testing innovative management techniques

Land Management in the NERRS:
Priorities include:
e  Better protection and management of estuaries and coastal watersheds by implementing
place-based approaches at reserves. (from the NERRS 2011-2016 Strategic Plan)

Goals and Objectives:
e Increase permanent protection and restoration of key areas in reserve watersheds to improve
coastal habitat quantity, quality, and resiliency to climate change impacts.
e Develop, demonstrate, and evaluate tools and practices at Reserves that advance progress on
habitat protection, water quality, and climate change impacts.
e Expand biogeographic representation of the nation’s estuaries in the Reserve system by
designating new reserves.




Objective 4.1: Reserve lands are effectively managed with an emphasis on
conservation and sustainable uses of ecological resources while balancing the needs
of research, education and recreation.

WBNERR staff will:

a. Manage land-based resources for sustainability of ecological function, research,
education and recreational uses.

b. Provide improved experience for recreational visitors by providing better access,
targeted resource interpretation, and new recreational opportunities on Reserve
Components when compatible with land protection and research goals.

c. Manage lands with an emphasis on providing habitat types or conditions that
cannot be met on private or public lands in the watershed. This may be larger
blocks of interior forest, conditions to support rare or threatened species, or
unique communities.

d. Monitor and manage lands for species protected under the Federal Endangered
Species Act and the Massachusetts Endangered Species Act.

e. Continue to make information about regulations, Reserve policies, and
appropriate behaviors readily available to users through signs, written materials,
and staff.

f. Improve trail signs and markers.

Continue to protect cultural resources

WBNERR staff must routinely balance the need for resource protection with the public's
recreational use of Reserve property. The Reserve’s Public Access Plan (Appendix I)
helps guide use by visitors of the various land holdings. The Stewardship Coordinator
and Forests and Parks Supervisor work closely together to define and implement the most
appropriate land management practices. WBNERR staff will work with DCR and Town
Committees to develop and implement resource Management Plans for several key
resources at the Reserve that warrant specific consideration. Examples include rare sand
plain grassland communities, anadromous fish, New England cottontail, and habitats
indentified by the vulnerability assessment to be at risk.

To clearly identify areas where the public are and are not allowed, WBNERR staff will
ensure that trails, roads, boardwalks, symbolic fencing and campsites are well marked
and maintained.

New hiking trails are developed periodically. Staff is mindful of potential user impacts
and designs trails to minimize impacts to the greatest extent possible. Improvements to
trails to enhance visitor enjoyment and educational opportunities continue. In summer
2011, a Student Conservation Association crew built two viewing platforms on trails at
South Cape Beach overlooking fresh- and saltwater marshes. Interpretive signage will be
added this year. We plan to build two viewing platforms at Headquarters overlooking the
bay and salt marsh if Conservation Commission approval is obtained. We also plan to
extend one of the trails on campus, and build a boardwalk over the salt marsh to provide
access for educational programs as part of the Salt Marsh Classroom project, again
pending Conservation Commission approval.
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The cultural resources of WBNERR, including archaeological remains and significant
historic buildings, are finite resources. In order to protect these resources, Reserve staff
consider and minimize the potential effects of projects—both capital and everyday
operations—on historic and archaeological resources.

An example of a plan targeted at a specific resource is the Washburn Island Prescribed
Fire Plan that was completed in 2012. The plan includes a strong emphasis on ecological
restoration of fire dependent sand plain grasslands and the rare plants that they support.
Controlled burns are conducted on Washburn Island for three reasons: to maintain a fire-
dependent sand plain community; to maintain low forest fuel and, thereby, prevent a
catastrophic fire; and to serve as a training site for fire response crews

Due to limited staff time and resources, the Reserve restricts its invasive species
management program to removing species from critical areas such as areas where
invasive species compete with rare plants and monitoring invasive species extents when
volunteers are available. We have included Phragmites and its response to climate change
stressors as one of the habitat types that we are monitoring in our habitat change analysis.

Staff will continue to work with partners on the Mashpee National Wildlife Refuge
Conservation Partnership to manage road and trail access.

The Reserve will work with the Town of Mashpee to develop management strategies for
South Cape Beach. This is one of the Integrated Projects the Reserve is undertaking.

Integrated Project #6: South Cape Beach Management Strategies
The South Cape Beach component of the Reserve sees the most use in terms of both
numbers of visitors and types of usage. Risk of personal injury and resource
degradation increase as usage grows. Development of a set of management strategies
will lay out a deliberate way forward that maximizes opportunities for public
enjoyment and education while minimizing damage to habitat, wildlife, and research
areas. The strategies will include:
e An access plan for roads, trails, and paths. For example:
=  Wills Work Rd. access, including possibly a stakeholder
engagement process and re-thinking contact station location on
entry road
» Funneling people into distinct, intentional paths rather than
multiple ones across dunes
= Enhancing Flat Pond Trail
e Interpretive planning and signage — capitalizing on high visitor numbers
to reach people with our message
e Identifying research areas - how to manage with visitors and how to
highlight with educational signage
e Shorebird protection — conflicts with other users and opportunities for
education
e Facility improvements for recreation and other users
e Completion of a vulnerability assessment
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Protected Species Management

The Reserve currently has an active program for monitoring and managing protected
species and their habitats. For example, competing plants are mowed or burned in order
to allow rare plants to flourish. Shorebirds are protected by closing areas to human
activities and by artificially protecting nests from natural predation.

Finally, due to the maturation of forest lands within the Reserve, increasing impacts from
changes in local and regional climate and sea level rise, the Reserve plans to undertake an
ecological vulnerability assessment. This assessment is intended to identify habitats and
communities that are most at risk from predicted changes in climate and sea level rise and
to identify management, protection and restoration strategies to mitigate these risks.

Threatened Shorebirds

There are two species of concern on Reserve property; the piping plover and the least
tern. The Federal government lists the piping plover as a threatened species. Piping
plovers presently nest in limited numbers on South Cape Beach and the beach at the
southern end of Washburn Island. Because their eggs are laid on the ground and are well
camouflaged, they are often accidentally damaged or destroyed by human actions. Nests
on the ground also make the eggs easily accessible to predators. The Reserve’s Seasonal
Shorebird Manager works in cooperation with the Massachusetts Department of
Fisheries, Wildlife and Environmental Law Enforcement (DFWELE) and the
Massachusetts Audubon Society. The Reserve trains volunteers to 1) recognize signs of
mating and nesting activity and 2) to erect predator exclusion fences to protect eggs and
hatchlings. Volunteers inform beach-goers about risks to the birds’ nests and chicks from
dogs, flying kites, and other human activities on the beach.

Least terns (Sterna antillarum), a state species of special concern, are present at South
Cape Beach and have historically nested there. Roseate terns, common terns, willets, and
American oyster catchers also feed at South Cape Beach and may nest there as well. All
five species are monitored under a contract with Massachusetts Audobon.

Regulations

Applicable rules and regulations are posted throughout Reserve lands and described in
literature available at Reserve facilities and from Reserve staff (Appendix F).

When appropriate, all WBNERR staff educates Reserve visitors about rules and
regulations and appropriate behaviors and activities. In particular, the Island Managers
and the Shorebird Manager are trained and are responsible for educating visitors to the
heavily used Washburn Island and South Cape Beach areas of the Reserve, respectively.

Existing signage throughout the Reserve will be enhanced better trail signs that depict the
trails and, where appropriate, include additional information about such things as key
ecological resources, actions individuals can take (or avoid) to protect natural resources,
and the Reserve's mission to improve stewardship of the region's estuarine and coastal
watershed ecosystems.
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Objective 4.2: Decisions about the management of non-Reserve land in the
Wagquoit Bay watershed are beneficial to—or at least minimize impacts to—
the Waquoit Bay ecosystem.
WBNERR staff will:
a. Monitor, research and comment on proposed developments and activities
with potential to affect Reserve resources.
b. Review and comment on reports, regulations, by-laws, and policies that
affect the Reserve.
c. Participate in and, where appropriate, provide leadership in the MNWR land
conservation partnership.

WBNERR resources are affected by activities on all watershed lands and adjacent waters,
including areas not owned by the Reserve. Groundwater and rivers from portions of
Falmouth, Mashpee and Sandwich interconnect throughout the watershed and eventually
with the Bay. As such, all watershed residents and decision-makers have the ability to
affect the quality of the Waquoit Bay ecosystem for better or worse. The Reserve works
to direct these people toward behaviors and projects that make them "good" watershed
stewards and minimize their impacts on the Reserve’s resources.

Toward this end, Reserve staff track, investigate, and comment on proposed
developments and activities that could potentially impact watershed resources and,
therefore, Waquoit Bay. In addition staff review and comment on regulatory and policy
initiatives and changes that affect the Reserve’s, DCR’s and NOAA'’s interests. The
Reserve takes such public comments very seriously and insists that decision-makers
seriously consider the Reserve's viewpoint in light of the regional, state and national
significance of the Waquoit Bay ecosystem.

The Mashpee National Wildlife Refuge conservation partnership, involving eight local,
state, Federal, tribal, and non-profit agencies, was established in order to coordinate land
protection efforts within the Waquoit Bay watershed (see Objective 4.2.c. p. 88 and
Objective 5.5 p. 108). WBNERR staff has been instrumental in leading the group’s
conservation and Management Planning efforts. The Reserve also provides meeting
space. WBNERR staff will continue to be actively involved and will take a leadership
role as necessary.
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Ecological Restoration Activities

Objective 4.3: Ecological function is enhanced on rare or critical habitats on the
Reserve or within the watershed.
WBNERR staff will:

a. Work to implement the recently completed Waquoit Bay River Restoration
Master Plan by completing the two highest priority projects (Childs River fish
passage, and Quashnet River bog restoration)

b. Carry out prescribed fires in the Washburn Island and Headquarters coastal sand
plain grassland communities to maintain this rare habitat type

c. Work with the Mashpee National Wildlife Refuge Partners to identify and
manage key habitats for New England Cottontails on Reserve and adjacent
protected properties.

Habitat restoration at WBNERR is intended to improve the ecological integrity and
biogeographical representative character of the Reserve, provide additional habitat for
threatened and endangered species, and address information gaps in the science of habitat
restoration.

The Waquoit Bay watershed, like most coastal areas in the Northeast U.S., has a long
history of human alteration. Even the lands and waters that are now protected within the
Reserve and appear “natural” have been altered from their pre-colonial condition and
may not be providing the full ecological functions that they once did (or could).
Restoration planning on the Reserve falls into three major areas for this planning period.
These are river restoration projects, sand plain grassland restoration, and forest
restoration.

River Restoration Master Plan

Through a grant from MCZM, WBNERR hired a consultant to develop a River
Restoration Master Plan for the seven tributary streams into Waquoit Bay. Rather than
looking at the rivers, and even impediments, on an individual basis, we used a watershed
approach to identify and prioritize potential restoration projects so that we would be
ready when construction funding becomes available. Project partners who brought their
knowledge and expertise to the table included US FWS, MA Fish and Wildlife, Mashpee
Wampanoag Tribe, MA DMF, Trout Unlimited, and natural resource agents from
Falmouth and Mashpee. The result is a comprehensive document that describes
impediments to fish passage and other habitat degradation along the streams. Four
projects aimed at mitigating these problems were deemed to have overall greater
potential, from the standpoints of both construction feasibility and education/research
potential. The Plan provides conceptual designs and cost estimates for implementation of
three of these projects, and a narrative description of further information needed for the
fourth. WBNERR intends to work toward carrying out these projects over the years as
funding is available. Projects include:
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e Removal of sediment and remaining boards blocking stream flow at the old
“fishway” in the middle section of the Quashnet River. This may include closing
the road crossing in this location dependent on partner approvals (Mashpee Fire
Chief).

e A partial breach and nature-like fishway at the Carriage Shop Dam on the Childs
River.

¢ A stream and forested wetland restoration within the footprint of abandoned
cranberry bogs on the upper Quashnet River, now owned by the Town of Mashpee.

e Removal of a culvert on Abigail Brook.

e A series of former cranberry bog earthen embankments/impoundments with various
control structures on the middle reach of the Quashnet.

The projects identified here as part of the Master Planning process include a variety of
habitat types to be restored, restoration methods, ownership, and geographic distribution
within the watershed.

Coastal Sandplain Grassland

The Reserve contains several small areas of remnant coastal sandplain grassland. This
once common natural community is now rare because it has been replaced by coastal
development or the wildfire disturbances that once maintained it are now arrested. The
Reserve uses mechanical methods and prescribed fire to control natural succession and
restore sandplain grassland habitat on Washburn Island and at the headquarters site.
These activities promote the rare natural community and species that comprise it,
including Agalinis acuta (sandplain gerardia) and Liatris borealis (New England blazing
star). Agalinis is on the Federal endangered species list and Liatris is a state-listed plant
of special concern.

Forest Restoration

Several areas on the Reserve have been identified as critical habitat for New England
Cottontail. This species is a candidate for listing under the Federal Endangered Species
Act. During 2010-2012 the Reserve has worked with its conservation partners in the
Mashpee National Wildlife Refuge to identify populations of New England cottontails,
track their movements with radio collars, conduct habitat analysis and conduct genetic
work to estimate population sizes and patch connectivity. During the period of this plan
the Reserve anticipates undertaking applications of mechanical treatments and
application of prescribed fire to enhance or increase New England cottontail habitat on
Reserve properties.

Land Acquisition

Objective 4.4: DCR will acquire real estate rights to key parcels in the Waquoit
Bay Watershed area to expand the Reserve.
WBNERR staff will:

a. Work with MNWR partners to prioritize land for acquisition.

b. Seek funds for land acquisition from willing sellers.

c. Work closely with DCR land acquisition staff on land acquisition process.

85



Research at WBNERR has shown that land use change, particularly residential
development, in the Waquoit Bay watershed has resulted in drastic impacts to estuarine
resources. A key component of WBNERR’s efforts to protect the quality of the land and
water ecosystems within the Reserve is working with willing sellers to preserve
undeveloped land in and around the Waquoit Bay watershed (Figure 10). Land
acquisition by the Reserve provides increased opportunities for research and education
activities. Such protection of undeveloped land also provides many tangential benefits to
coastal communities in the form of aesthetic values, controlled recreational access,
limitations to increases in traffic, and protection of drinking water resources, and
mitigation of nitrogen. Land acquisition activities are implemented with guidance from
its Land Acquisition Plan (Appendix J) and in conjunction with its participation in the
Mashpee National Wildlife Refuge Conservation Partnership.

In addition, with recent emphasis on Climate Change, the reserve is taking a new look at
its landholdings for their carbon sequestration potential. Analysis by a greenhouse gas
intern in summer 2012 demonstrated that Reserve lands conserved in their natural state
store over 8200 tons of carbon annually.
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Figure 10: Protected areas in the Waquoit Bay Watershed
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Facilities, Grounds and Equipment

Objective 4.5: Reserve structures and equipment will be maintained in a safe,
clean manner that is mindful of the environmental and cultural values of the site.
WBNERR staff will:
a. Ensure, to the greatest extent possible, that all buildings, vehicles, vessels, and
other equipment are safe for their designated uses.
b. Ensure that WBNERR facilities are cleaned to publicly acceptable standards.
c. Use environmentally-sensitive products and practices to the greatest extent
possible/practical including ensuring that invasive species are not introduced or
spread through management actions.
d. Design improvements or modifications to the Sargent Estate, including its
buildings and grounds, in accordance with the Secretary of the Interior’s
Standards and Guidelines for Historic Preservation Projects.

The Reserve's Forest and Park Supervisor oversees the regular maintenance of all
buildings, vehicles, vessels, and other non-research equipment. To the extent possible
given staffing limitations, these assets are kept clean and in good working order. The care
with which the Reserve maintains its assets prolongs the useful life of the structures and
equipment. It also helps to convey to visitors that they have entered a special place: one
that is valued and cared for. Toward this end, all maintenance activities are carried out in
a professional manner.

Sustainability

The Reserve demonstrates environmentally-sustainable operations through its selection of
products and adoption of best management practices. A number of energy-saving
measures have been undertaken in the last few years, many resulting from Green Team
suggestions (see also box on p. 93). Waquoit Bay Reserve is one of three pilot DCR
Green Teams formed in response to the Governor’s Leading By Example Executive
Order which directs state entities to substantially reduce greenhouse gas emissions over
the next few years (Executive Order 484). In 2008, the whole staff committed to DCR’s
10 Steps to a Successful Green Team” and brainstormed ways the Reserve could
improve its practices. An intern from Massachusetts Maritime Academy collected
baseline energy use and created an Energy Tracker spreadsheet to automatically display
the data in easy to compare graphs. Another intern updated the data base in 2012 and
compared energy usage over time.

The Reserve applied for and was awarded a Leading by Example grant to install boiler
managers on their oil burners (these have a very quick pay back), have a complete,
professional energy audit done on the Main House, and complete energy measures
recommended for the Gate House and Boat House. Since energy efficiency is the most
cost effective way to reduce emissions, numerous building envelope and insulation
measures were undertaken in Reserve buildings, including high R-value insulation in the
Visitor Center installed at no cost to the Reserve by Cape Light Compact. All
incandescent light bulbs have been replaced with LEDs. Programmable thermostats and
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motion-lights are also in use in all buildings. Energy Star-rated appliances have replaced
old ones in the Gate House dormitory. The last two remaining old, inefficient oil furnaces
have recently been replaced with high-efficiency gas burners.

Staff contributes to reducing energy use by turning off lights, computers, fans and copiers
when not in use, reusing scrap paper, composting food scraps, and combining vehicle
trips. As a result of these measures, building energy usage at the Reserve has decreased
over 36% from 2002 to 2012 (58% when Degree Days are not taken into account).We
expect this number to fall further as the new oil burners were not installed until late in the
winter of 2012, so only a few months with the new gas furnaces is included in this
analysis. In addition to these completed and ongoing measures, the construction (PAC)
award from NOAA and DCR will fund the installation of approximately 19 kW of
photovoltaic panels, LED exterior lighting, and new, energy efficient windows in the
mansion, all of which should further contribute to energy and cost reductions.

Figure 11: Reserve building energy usage over time
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Other actions by the Green Team include starting up a demonstration compost pile and
organic vegetable garden to reduce chemical fertilizer and emissions from transportation
of food.

In 2012 an intern completed a Greenhouse Gas (GHG) Analysis of the Reserve. He
looked not only at emissions produced through operations, but also at carbon sequestered
in the 1300 acres of land we manage. Results of the analysis showed a 36% reduction in
GHG production (this analysis included staff commutes and Reserve vehicle use).
Surprisingly, staff commutes were highest or second highest contributor, above building
heating or electricity. It also showed that we sequester 8200 tons of carbon each year.
This shows the vital role that land conservation plays in combating global warming.

During this time the Reserve has also continued to offer workshops to community
members on topics such as energy efficiency, renewable energy, organic vegetable
gardening and the Buy Fresh, Buy Local program. We also hosted a hands-on

weatherization workshop to train people for the Community Corps weatherization
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program (a CIRenew project meant to lower fuel use and expenses for low income
residents). The Reserve Manager has partnered with a scientist from the Woods Hole
Research Center to give a joint talk entitled, “Losing Cape Cod: Sea Level, Salt Marshes,
Wastewater, Land Use & Climate Change” for numerous community groups describing
conversion of land from forest to development on Cape Cod, potential impacts of sea
level rise, the Greenhouse Gas Analysis and Bringing Wetlands to Market Science
Collaborative Project, all of which emphasize the importance of energy conservation and
land preservation to combat climate change. She gave this talk to the DCR Supervisors
Academy in April, a gathering of all the MA state park supervisors. The Reserve will
continue—and, where possible, will expand—these energy saving and outreach measures
into the future. The state has recently implemented an Energy Tracker system for all state
facilities. WBNERR will continue to monitor energy use using this tool.

Integrated Project #7: Green Team

The Team, on which all staff participates, seeks to continually look for ways to reduce
the use of resources at the Reserve. Many of the energy-saving actions described
above resulted from Green Team assessments and suggestions.

The Reserve is committed to do more to model sustainable practices that we educate
others about and that we know will ultimately help to protect coastal environments.
The recently completed Greenhouse Gas analysis of the Reserve will help guide future
direction for energy reduction. The interpretive signage for the campus redesign
funded through PAC draws attention to sustainable features on campus.

Because the Reserve’s headquarters are within the Waquoit National Historic District,
any modifications to the buildings or grounds will be conducted in accordance with
accepted standards for historic preservation.

Objective 4.6: The Reserve will continue to explore option to improve operations
and renovations to support research, education, and training programs.
WBNERR staff will:
a. Work to care for the historic building and grounds and identify projects to
increase program efficiency or service to our many visitors. This includes the
possible construction of a dock and improvements to the visitor center.

Problems identified in past management plans included poor placement of Maintenance
in the center of campus, inadequate and outdated facilities for all programs including
Research and Education, an unwelcoming and unclear entrance and campus layout,
outdated Visitor Center exhibits, lack of a research dock, and unsafe beach access. Due to
funding constraints, addressing these issues will need to be carried out in phases.
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The first phase, funded by 2011 PAC, involved construction of a new maintenance
garage at the periphery of the campus; modest renovation of the Carriage House space
vacated by Maintenance to enhance space and capacity for Research and Education; and,
improvements to the headquarters entrance, parking, grounds, and exhibits to create a
more welcoming, interesting and engaging pedestrian campus. It also includes a research
dock. 2012 PAC funds enabled installation of approximately 19 kW of photovoltaic
panels, and will also fund new LED lighting for the campus.

An expanded maintenance shop that can accommodate the Reserve's larger vessels
provides indoor space in which to scrape and paint hulls or maintain outboard motors
(Reserve staff maintains four boats) and perform winter maintenance and the attachment
and removal of plows on trucks. Re-locating Maintenance to the periphery of the campus
behind the Gate House dormitory also serves to remove dumpsters, boat trailers, lumber,
and other miscellaneous and unsightly equipment from the center of campus, where it is
currently the first thing a visitor sees. It also addresses the public safety issue created
when children are dropped off for classes in the Carriage House while equipment and
trucks are being driven around the area by maintenance staff.

An improved entrance that is wider and better marked (with a new entrance sign) and lit
serves to draw more visitors in. Once the visitor enters, relocated parking has created
more of a pedestrian campus. An improved viewscape toward the Bay and Visitor Center
lets the visitor view the destination. A kiosk, also visible on the way to the parking area,
draws people toward the visitor center once they are out of their cars. It serves to orient
the visitor to the Reserve — who we are, what we do, where the buildings are, etc. More
interpretive signage enhances the outdoor experience, and informs people about our
mission.

A fixed or floating dock in front of the Boat House will serve as an access way to vessels
and as a research platform. Currently, both in-house and visiting researchers have to
maneuver a dinghy from the beach into the water, row out to their moored boats, attach
the dinghy to the boat, and bring the boat and dinghy to the shore to pull the dinghy on
the beach again. These steps are necessary before the researchers can start loading their
equipment into the boats. A dock would be a much more efficient way to access the boats
and load equipment so that researchers can get to their research sites more quickly. The
dock will also serve as a research platform from which scientific instruments are
suspended or are otherwise attached.

Gaining regulatory approval for such a dock may be difficult. As noted in Appendix E,
new private docks and piers are prohibited within an Area of Environmental Concern
(ACEC) without an approved resource Management Plan (there is no such plan for the
Wagquoit Bay ACEC).).

Other phases of the Vision Plan, for which future funding could be sought, include
renovation of the Carriage House into two larger, more modern classrooms, dedicated
bench space for outside researchers, and updating visitor center exhibits. modern
exhibits .
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Chapter 5: Improving Operations and Stature

Goal 5: Improve the operations and stature of the Reserve.

The administration of the Waquoit Bay National Estuarine Research Reserve supports
and enables the implementation of the Reserve’s principal functions: research and
monitoring, education and training, and stewardship. The term "administration" is used
here to include Reserve activities in response to agency mandates and in accordance with
agency procedures. Administration includes support of employees and volunteers, and the
adoption and support of appropriate computer technologies. Administration also includes
the Reserve's efforts to publicize its activities to a variety of audiences. This chapter is
divided into sections to address these topics: Management Environment; Staffing;
Technology; and Communications Plan. Taken together, these sections form the
Reserve's Administrative Plan.

Management Objectives

Self-Evaluation

Objective 5.1: WBNERR will develop an internal strategic performance
monitoring process that will enable timely strategic assessment of program
results.
WBNERR staff will:
a. Monitor and evaluate implementation of the Management Plan to ensure all
guidelines and requirements are met.
b. Meet annually to review progress toward achieving goals, objectives and
selected, measurable milestones in the Management Plan. Review and change
milestones as needed.

The operation of the Reserve will be guided by this document, Waquoit Bay National
Estuarine Research Reserve Management Plan 2014-2018. Staff will monitor and
evaluate implementation of the Management Plan to ensure that all requirements are met
and all guidelines (e.g., Land Stewardship Zoning Guidelines) are incorporated into
management decisions. Furthermore, to enable staff to assess progress toward program
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goals and objectives, a performance monitoring plan that details key results and
indicators to be measured under each goal and selected objective will be generated each
year. Toward this end, staff will generate annual work plans for the upcoming year based
on this Management Plan. Select activities and milestones from each person’s annual
work plan will be incorporated into the performance monitoring plan. The staff will meet
annually, during the winter, to review progress toward completing action items in support
of achieving the objectives described in this Management Plan. This annual performance
review will allow staff an opportunity to reflect upon what has worked well (or not so
well) in the past and to incorporate that knowledge into future work plans. Many of the
objectives and action items described in this Management Plan are not easily
quantifiable, particularly those that deal with changing attitudes and behavior. As such,
while progress toward the achievement of all objectives will be examined, only progress
toward selected, measurable milestones will be documented initially. At the same time, a
mid-year assessment will be made of progress toward meeting the new 312 Evaluation
metrics (Figure 12) Performance monitoring will be an iterative process.
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Figure 12: 312 Evaluation metrics

#1
GOAL.: Improve the operations, infrastructure, and stature of the Reserve (Goal 5 from 2006 MP)
OBJECTIVE: Each year, an increasing number of community members are aware of WBNERR’s research,
education, stewardship, or monitoring programs. (Obj. 5.18)
STRATEGY: To expand the audience of Reserve programs (and therefore the number of people we reach with
our educational message), Reserve staff (primarily Reserve Manager and Education staff) will give talks to
community groups. Groups that have little or no prior knowledge about the Reserve will be targeted (e.g.,
Rotary, alumni clubs, Yacht Clubs, church groups). The talks will describe at least one pressing coastal
resource problem (e.g. eutrophication), what people can do to help, and the role of the Reserve in researching
and educating about this and other coastal problems. Attendees will be invited to add their names to our email
list. They will also be invited and encouraged to visit the Reserve, attend on-site programs, and volunteer.
Keypad polling will be used at public programs at the Reserve. Attendees will be asked if it is their
first visit to the reserve. If so, they will be asked how they first heard of the Reserve. A choice will be, “At an
off-site talk given by a Reserve staff member.” New volunteers will also be asked this question. Number of
people who choose that category will be logged and tallied annually.
PERFORMANCE MEASURE: Number of new people per year that come to programs or volunteer at the
Reserve as a result of an off-site talk given by a Reserve staff member.
TARGET: 30 new people per year come to programs or volunteer at the Reserve as a result of an off-site talk
given by a Reserve staff member.

#2
GOAL.: Improve the understanding of coastal ecosystems and the human influences on them (Goal 1 from
2006 MP)

OBJECTIVE: Researchers and others will be able to access comprehensive information about the natural and
societal environment of Waquoit Bay, its surrounding watershed and communities, both current and past. (Obj.
1.5)

STRATEGY: Providing online access to research and environmental data about WB and environs on or
through our website has been a high priority for the reserve — in Management Plans and annual Operations
grants — for several years, yet we have struggled to achieve it. We want to set it as a metric as added incentive.
As part of our website upgrade (in process), we plan to include descriptions of all of our primary monitoring
programs. Embedded in these descriptions will be links for two different audiences: to raw data for researchers
who want to use them for their own purposes, and to sample analyses that tell “stories” for the public. Staff
from all sectors are working together to decide which dataset(s) to analyze to respond to public interest and
educational priorities. This performance metric will focus on the raw datasets such as: water quality, nutrients,
Coastwatcher, nekton, wells, etc.

PERFORMANCE MEASURE: Number of datasets made accessible through Reserve website during the five-
year period.

TARGET: 5 datasets will be made accessible through the Reserve website during the 5-year period.

#3:

GOAL: Improve the operations, infrastructure, and stature of the Reserve (Goal 5, from 2006 MP)
OBJECTIVE: Volunteers will support implementation of Reserve programs. (Obj. 5.8)

STRATEGY: Enhance volunteer recruitment, retention, and recognition by conducting an annual volunteer
satisfaction survey (to be initiated in 2012). The CTP Performance Measure Manual will be used to design the
survey to measure satisfaction. Survey results will be used to make changes or improvements where needed in
the volunteer program.

PERFORMANCE MEASURE: Percentage of volunteers who are “Satisfied” or “Very satisfied” with their
volunteer experience.

TARGET: By 2017, 90% of volunteers are “Satisfied” or “Very satisfied” with their volunteer experience at

94



Agency Partners

National Oceanic and Atmospheric Administration

Objective 5.2: NOAA will consider WBNERR an exemplary Reserve.
WBNERR staff will:
a. Maintain regular and open communication with NOAA.
b. Submit reports on time.
c. Submit annual award proposal on time.
d. Continue to incorporate and report the ERD system-wide evaluation criteria
in its CTP evaluations.
e. Participate in national meetings, serve on system-wide committees, and
provide leadership.
f. Make materials and program templates available to other Reserves and
respond to inquiries for assistance and information.
g. Represent the NERR System at national and regional workshops and
conferences.
h. When appropriate, WBNERR will serve as a pilot test site for grant-related
improvements and other initiatives.

Since its inception, the Waquoit Bay NERR has enjoyed excellent relations with its
Federal partner, NOAA. It is a mutually supportive relationship in which NOAA funds
and guides the Reserve and the Reserve implements overall NERR System policies and
guidelines (see Chapter 1). In support of this relationship, WBNERR maintains regular
communication with NOAA and submits reports and annual award applications in a
timely manner.

WBNERR also works within the System to advance the NERRS mission and goals
beyond the Reserve’s boundaries. WBNERR staff participates in national meetings and
system-wide committees, collaborates with other Reserves on a variety of projects, and
represents the NERR System at national and regional workshops and conferences.

Massachusetts Department of Conservation and Recreation

0o

Objective 5.3: DCR will consider WBNERR an exemplary State Park.
WBNERR staff will:
a.

Communicate and promote the unique role and mission of the Reserve to
DCR and State government.

Maintain open and regular communication with DCR.

Respond to requests for information.

Participate in DCR activities.

Support improved coastal management on DCR properties by making
research and stewardship information readily available through the Coastal
Training Program and other mechanisms.

Operate in a way that would ensure that WBNERR is considered a flagship
State Park to serve the citizens of the Commonwealth.
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The Reserve also operates within the administrative structure of its state partner, the
Department of Conservation and Recreation (DCR). NOAA evaluates the
Commonwealth’s management of the Reserve every five years during a “312
Evaluation.”

The name refers to Section 312 of the Coastal Zone Management Act. Reviews are
conducted regularly by OCRM/NOAA to ensure that a state is complying with Federal
NERRS goals, approved work plans, and Reserve-specific Management Plans. The
reviews identify Reserve accomplishments and deficiencies. If deficiencies are found in a
Reserve’s operation, OCRM provides recommendations for improvement. In severe
instances, OCRM may redirect Federal resources, withdraw financial assistance, or
withdraw National Estuarine Research Reserve designation.

The latest 312 Report for Massachusetts was issued in November 2007 for the period
September 2003 to April 2007. The evaluation addresses the Waquoit Bay NERR
administered by the Massachusetts Department of Conservation and Recreation. It offers
four Program Suggestions to strengthen both programs (Appendix B). This Management
Plan is required to address these 312 recommendations. Program suggestions and the
progress made on addressing them follow.

a. Program Suggestion: While recognizing that DCR’s ability to affect the
hiring system required by EOEEA is limited, the Office of Ocean and
Coastal Resource Management (OCRM) continues to urge that the
department explore potential methods of reducing the time that positions
at the Reserve remain unfilled. In order to ensure continuity of the
Reserve’s programs and services, vacancies should be filled as
expeditiously as possible.

Progress: The Park Supervisor and Laborer positions have remained
vacant. The Facility Repairer has been serving as the acting Supervisor for
five year. These vacancies have a major impact on the ability of the
Reserve to maintain clean, attractive, and safe facilities for visitors. These
positions are especially needed in the spring to help get ready for the busy
summer research, education, and recreation season (e.g., prepare boats,
moorings, trails, parking areas, signs, camp sites, etc.) and in the fall to
prepare equipment and facilities for the winter. We will continue to work
with DCR to prioritize these positions.

b. Program Suggestion: OCRM encourages WBNERR to continue its
assessment of the feasibility of constructing a dock at Reserve
headquarters. As part of the assessment, WBNERR should
systematically examine all practical alternatives, including potential
partnerships that might allow the Reserve to share use of an existing
structure.

Progress: Construction of a research dock was included as part of 2011
construction (PAC) funding. The design is complete and we are going
through the permitting process. The current design is a seasonal dock, but
permitting may still be difficult.
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c. Program Suggestion: OCRM strongly recommends that WBNERR and
DCR take the steps necessary to re-establish a representative RAC as
soon as possible.

Progress: An ad hoc Reserve Advisory Committee (RAC) was re-
established and met for the first time in May 2011. Members include
representatives of MCZM, DCR ACEC Program, Woods Hole Sea Grant,
Cape Cod Commission, NOAA, Buzzards Bay National Estuary Program,
the Mashpee Wampanoag Tribe, NERRS Science Collaborative,
Association to Preserve Cape Cod, the Cape Cod Chamber of Commerce,
Narragansett Bay NERR, and Oyster Pond Environmental Trust.

d. Program Suggestion: OCRM strongly recommends that DCR and
WBNERR work together to improve communication among the Reserve
and DCR’s sister agencies within EOEEA.

Progress: Improvements have been made on several fronts to improve
purchasing efficiency and communication within the agency. WBNERR
will continue to strive to improve communication and serve as a flagship
state park. Reserve staff will continue to work with DCR’s procurement
and contracts staff to insure that they submit the right forms to the right
people in a timely manner.

Objective 5.4: WBNERR will work with DCR to increase efficiencies in program
operations.
WBNERR staff will:

a. Work with DCR to fill staff positions, especially seasonal staff and those
funded under limited term grant awards in a timely manner.

b. Work with DCR to ensure that all authorized Forest and Parks positions are
filled.

c. Work with DCR to increase efficiencies in acquiring computer hardware and
software and research equipment used to fulfill obligations under SWMP and
other NERRS mandates.

d. Work with DCR to expedite the processing of contracts and grants.

NOAA'’s Estuarine Reserves Division provides operating funds to WBNERR annually.
The amount is determined each year through the appropriation process. DCR, as the state
partner, is required to provide a 30 percent match.. Currently, 84 percent of Federal funds
(up from 67% in the last Management Plan) are allocated to personnel costs, leaving little
for programs and activities. The State current supports 4 full time staff and all seasonal
positions.
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Management Agreements

Objective 5.5: Partners and WBNERR will clearly understand their respective
roles and responsibilities.
WBNERR staff will:
a. Maintain and honor management agreements defining partner relationships.
b. Establish and administer advisory groups in such a manner as to secure their
guidance.
c. Seek new agreements when appropriate.

A number of Memoranda of Agreement (MOASs) or Memoranda of Understanding
(MOUs) have been developed to clarify coordination between various entities regarding
the acquisition and operation of the Waquoit Bay National Estuarine Research Reserve
and its component parts. These are discussed briefly below and appear in the Appendices.
Many of the agreements refer to the Department of Environmental Management (DEM).
Since these agreements were written, DEM was merged with the Metropolitan District
Commission to form the Department of Conservation and Recreation (DCR). DCR
assumed responsibility for all contracts previously entered into by DEM. The descriptions
below refer to the agency—either DEM or DCR—that is referenced in the actual
agreement. It is DCR and, more specifically, WBNERR, that is responsible for meeting
the terms of the agreements, however.

MOU between NOAA and Massachusetts Department of Conservation and
Recreation (Appendix K)

This MOU states the provisions for the cooperative management of the Waquoit
Bay National Estuarine Research Reserve in Massachusetts, between the
Massachusetts Department of Conservation and Recreation and the National
Oceanic and Atmospheric Administration’s Office of Ocean and Coastal
Resources Management.

MOU between the Town of Mashpee and the Commonwealth of Massachusetts
regarding South Cape Beach (Appendix L)

This MOU, dated June 29, 1981, describes the terms of the transfer of South Cape
Beach to the Massachusetts Department of Environmental Management. The
agreement outlines allowable uses on the property; describes criteria for
designing, siting, and maintaining facilities; and defines DEM’s responsibility to
prevent erosion and preserve critical habitat. Through the MOU, the Department
agrees to "at all times continue to recognize a South Cape Beach State Park
Advisory Committee” comprised of local representatives. The Department also
agrees to Reserve a 10-acre parcel off of Wills Work Road for the potential
development of a boat launch/pier facility by the town of Mashpee. It is the
Reserve's position that any usage would be limited to passive recreation. The
infrastructure to support this passive recreation should be limited and should
incorporate principles of Low Impact Development.
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MOU Concerning Cooperation and Coordination with Regard to the Mashpee
National Wildlife Refuge (Appendix M)

In 1995, the U.S. Fish and Wildlife Service established the Mashpee National
Wildlife Refuge (MNWR). The boundaries of the MNWR encompass pre-existing
protection efforts by a variety of entities within the Waquoit Bay watershed. This
MOU, therefore, provides a formal basis for cooperation and coordination
between the U.S. Fish and Wildlife Service, the Massachusetts Division of
Fisheries and Wildlife, the Massachusetts Department of Environmental
Management/Waquoit Bay National Estuarine Research Reserve, the Town of
Mashpee/Mashpee Conservation Commission, the Town of Falmouth/Falmouth
Conservation Commission, the Falmouth Rod and Gun Club Inc., the Orenda
Wildlife Land Trust, and the Mashpee Wampanoag Indian Tribal Council for
matters pertaining to the Mashpee National Wildlife Refuge in Mashpee and
Falmouth. Although the responsibilities of the parties involved in the Mashpee
NWR management partnership are different, there are complimentary functions
and areas of common interest that permit and benefit from cooperation,
coordination, and joint endeavors.

Letter of Agreement between the Massachusetts Department of Fisheries and
Wildlife (DFW) and the Massachusetts Department of Environmental
Management (DEM) to add the Quashnet Woods Property to the Boundary of
the Waquoit Bay NERR (Appendix N)

There is a parcel of land within the bounds of the Mashpee National Wildlife
Refuge known as the Quashnet Woods Property. The land is jointly owned and
managed by two state agencies: DFW and DEM. DFW has primary responsibility
for the DFW-owned river banks. DEM's Waquoit Bay NERR has primary
responsibility for the rest of the property. Through this agreement, the entire
Quashnet Woods Property is added to the boundary of DEM's Waquoit Bay
NERR. Under this agreement the property will continue to be managed in the
same manner subject to the provision that all activities must be in accordance with
the Federal National Estuarine Research Reserve regulations.

Contract and MOU between WBNERR and Waquoit Bay Reserve Foundation
(WBRF) (Appendix O)

The Reserve has a contract and is in the process of establishing a Memorandum of
Understanding with the newly formed Waquoit Bay Reserve Foundation (WBRF)
for this group to function as a “Friends Group” for the Reserve. The Foundation
sponsors some programs, including the Summer Science School and Evenings on
the Bluff, and raises money for others. It also acts as the fiscal agent for outside
grants, such as the Science Collaborative grant, and several others from NSF and
the EPA which we are partnering on. The Foundation was incorporated as a 501c3
non-profit organization in early 2012.



Advis

Several

Interdepartmental Service Agreement between Executive Office of
Environmental Affairs (DCR) and the University of Massachusetts, Dartmouth
(Appendix P)

Through the terms of this Interdepartmental Service Agreement, UMass
Dartmouth agrees to carry out basic nutrient analysis on approximately 20 water
samples collected every month (about 250 per year) at the Reserve. The water
samples are mandated under the NERR System-wide Monitoring Program
(SWMP). The SWMP-approved protocols require that these water samples by
analyzed for ammonium, nitrate, nitrite and ortho-phosphate. The Reserve may
request analysis of the following parameters, as well: total dissolved nitrogen,
particulate nitrogen, and silica.

ory Groups

advisory and administrative oversight groups provide input on matters of policy

and operations.
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Wagquoit Bay NERR Reserve Advisory Committee

The Reserve Manager established an ad hoc Reserve Advisory Committee. This
committee will meet 1-2 times per year as needed and will primarily advise the
Reserve Manager on the overall direction of the Reserve.

CTP Advisory Committee

When the CTP Advisory Group was originally established in 2008 the intention
was that membership would be refreshed every few years. In 2011 new members
were invited to serve on the Group. The purpose of this Advisory body is to
provide planning support and guidance for CTP activities. The Group will be
instrumental in shaping the new 5 year strategic plan for the CTP.

K-12 Estuarine Education Program Advisory Committee

The KEEP Advisory Committee consists of teachers and administrators from a
variety of levels, geographic areas, and subjects, who provide advice on education
programs at the Reserve. They meet approximately three times per year.

South Cape Beach Advisory Committee

The South Cape Beach Advisory Committee was established as part of the MOU
between the Town of Mashpee and the Commonwealth (Appendix M) that
established South Cape Beach State Park.

The South Cape Beach Advisory Committee is responsible for making
recommendations to the DCR on park management and operations, rules and
regulations, and design and plan review. The committee holds a seat on the
Reserve Advisory Committee. The Acting Facilities Supervisor is the primary
liaison with the committee, and encouraging them to help raise money and make
improvements to the beach facilities.



Research Advisory Committee
Reserve staff will establish an annually assembled “research advisory committee”
(RAC) to review the Reserve’s research and monitoring program and provide
guidance. This group will be composed of WBNERR research and CTP staff,
research staff from other NERRS in the northeast region, and current (and former)
visiting researchers who have been frequent users of the Reserve’s research

platform.

Staffing

Reserve Staff Roles and Responsibilities

There are ten full-time, year-round staff positions currently at the Reserve. There are six
additional categories of seasonal staff. The number and type of seasonal staff changes
annually, depending on available state funding and priorities. The organizational chart
(Figure 13) indicates which positions are federally funded and which are state funded.
Two Summer Science School directors are also part of the WBNERR team during the
summer months. Since they are hired and paid by the Waquoit Bay Reserve Foundation,
they are not considered WBNERR employees.

Figure 13: Waquoit Bay NERR Organizational Chart with Position Funding
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Summer Waorker (3)
(State)

Summer Lifeguards (4)
(State)

Long Term Seasonal
(State)




Year-Round Reserve Staff Job Descriptions

Particularly with the emphasis in this plan on integrated projects, one of the
responsibilities of all staff members is to function as part of a team, and actively seek the
engagement of their colleagues when appropriate. “Does this research project address the
needs of our stakeholders?” “What kind of translation products might come out of this
monitoring study?” “How can | better showcase work the Reserve is doing in brochures,
talks, or signage?” This type of thinking, and the staff interactions it necessitates, is
encouraged at staff meetings and retreats, and in informal discussions. The close quarters
of our office facilities lends itself to this type of cross-pollination.

Reserve Manager

The Reserve Manager is the principal administrator of the Reserve and is
responsible for ensuring that the policies in the Reserve Management Plan are
followed and that Reserve programs successfully meet the mandates of the
national and state programs responsible for the Reserve. The Reserve Manager
has overall responsibility for all activities, lands, and facilities within the Reserve
boundaries—including those at South Cape Beach and Washburn Island. The
Reserve Manager has ultimate responsibility for the research, education and
stewardship programs and is also the principal point of contact at the Reserve for
DCR, NERRS and outside agencies. This person also spearheads Strategic
Planning and determines the general direction the Reserve is headed in.

Research Coordinator

The Research Coordinator is responsible for coordinating all Reserve research and
monitoring efforts. This includes coordinating the use of Reserve resources and
facilities by visiting researchers; developing funding sources for research;
developing, implementing, and evaluating in-house research and monitoring
efforts; supervising those working on in-house research and monitoring projects;
and representing the Reserve on matters related to research and monitoring. This
person has overall responsibility for SWMP operations, data submissions, and
data quality. The Research Coordinator also represents the research interests of
the Reserve to the NERRS and implements NERRS research program objectives
at the Waquoit Bay Reserve.

Research Technician

The Research Technician assists the Reserve's Research Coordinator by
coordinating the technical aspects of the Reserve’s System-Wide Monitoring
Program (SWMP) and other ecological monitoring programs, including citizen
volunteer programs. Responsibilities include carrying out all water quality,
meteorological, and biological monitoring components of SWMP; maintaining all
SWMP-related field and laboratory equipment; and performing laboratory
analysis for SWMP. This position also is responsible for maintenance of the
Geographic Information System database for the Research, Education,
Stewardship and Management programs.
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Coastal Training Program Coordinator

The Coastal Training Program (CTP) Coordinator directs, provides, and organizes
training and other educational opportunities concerning coastal management
issues and estuarine research for resource managers, local and state government
officials, environmental planning organizations and other coastal decision-makers
throughout coastal Massachusetts, and communicates coastal management
research needs to members of the scientific community. In this role, the CTP
Coordinator prepares and updates training strategy and program implementation
documents; conducts and/or supervises needs assessments of regional coastal
decision-makers to determine their scientific information and training needs;
works to identify upcoming coastal and estuarine science and management issues
that may yield opportunities for coastal decision-maker training; represents the
Reserve regarding CTP issues in interactions with the NERRS system, including
all other CTP programs, and NOAA,; develops partnerships and coordinates with
other training providers and users; and collaborates with the Reserve’s education,
research and stewardship staff to develop and evaluate the means to transfer
scientific information to the resource management, scientific and governmental
communities.

Education Coordinator

The Education Coordinator is the principal link between the research efforts of the
Reserve and the general public and develops and carries out various types of
Teacher Training Programs and Community Education Programs including
engagement with underserved audiences. The Education Coordinator also
provides interface with the NERRS national program, serves on state and other
regional boards, evaluates programs, and seeks out grants. During this
Management Plan timeframe, this person will be heavily involved in developing
interpretive signage and exhibitory. The Education Coordinator is responsible for
overall coordination of the education programs at the Reserve and supervises the
School and Interpretive Services Coordinator.

School and Interpretive Program Coordinator
The School and Interpretive Programs Coordinator works in the schools and on
site to reach curriculum objectives through lessons in coastal ecology and
management.
Specifically, this person:
e Recruits, trains, and supervises volunteers for education programs;
e Develops teaching materials based on research and monitoring from
Wagquoit Bay Reserve, the Reserve system, and other relevant research;
e Provides information, consulting services, and teaching materials about
coastal ecology to teachers, researchers, and students;
e Serves on committees to carry out the mission of Waquoit Bay Reserve;
e Provides field-based educational experiences for students, such as pond
monitoring and beach profiling.
e Supervises an AmeriCorps member, seasonal interpretive staff, and interns
e Oversees interpretive program at Reserve and acts as liaison between the
Reserve and DCR Interpretive Services.
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Stewardship Coordinator

The Stewardship Coordinator is responsible for leading long-term protection and
management of the Reserve’s natural resources. This includes natural resource
inventory and mapping, land management, and habitat/ecosystem restoration. The
Stewardship Coordinator is also primarily responsible for many of the long-term
monitoring programs, including the salt marsh observatory. Stewardship activities
involve aspects of research, monitoring, education, policy and traditional forest
and parks management; thus, the Stewardship Coordinator works as part of a team
with the Reserve’s Manager, Research Coordinator, Education Coordinator,
Forest and Parks Supervisor and other agency resource management staff. Since
the long-term health of the Reserve’s resources are dependent on land use in the
entire watershed, and since the Reserve has regulatory jurisdiction only on DCR
owned land and not on the open water within the Reserve, the person in this
position must work closely with local, state and Federal officials, as well as with
local land owners, to manage natural resources affected by activities outside of
DCR lands. This person also coordinates and prioritizes the GIS needs of the
Reserve.

Fiscal Administrator

The Fiscal Administrator is responsible for processing all financial materials, all
grants and contracts (personnel and otherwise), all purchases and contributions for
the state and Federal program partners. This staff person functions as office
manager. The Fiscal Administrator also schedules facilities and provides
administrative support to all Reserve programs and the numerous projects within
each program area.

Event and Volunteer Coordinator

The Event and Volunteer Coordinator is responsible for supporting_the CTP,
Education, Stewardship and Research departments in the coordination of
workshops, adult education and training opportunities and other community
events. As the event coordinator this position also acts as the liaison to DCR
external affairs in coordinating DCR sponsored press events. This position is
responsible for program logistics, marketing and outreach, registration, and
follow-up. The Volunteer and Events Coordinator is also responsible for
overseeing volunteer activities at the Reserve, including recruitment, training and
supervision of Visitor Center greeters, and evaluation of volunteer satisfaction.
This position also supports the Fiscal Administrative Assistant when needed.

Forests and Parks Supervisor

The Forests and Parks Supervisor (currently Acting) has day-to-day
responsibilities for the Reserve's facilities, lands, and equipment. The Supervisor
is a critical member of the Reserve staff also oversees the operation of South Cape
Beach State Park and supervises a large summer staff. The Forest and Parks
Supervisor manages many of the contracts and contractors on the property. The
Park Supervisor works with the Stewardship Coordinator and Reserve staff to




apply research information to management of Reserve property. This position is
currently vacant.

Laborer

The Laborer assists the Park Supervisor in the completion of assigned tasks
related to facilities, lands, equipment, and operations of the Reserve. This position
is currently vacant.

Facilities Repairer

Working with the Forests and Parks Supervisor and the Skilled Laborer, the
Facilities Repairer maintains the buildings, land and equipment and is able to
perform basic plumbing and carpentry.

Seasonal Staff Job Descriptions

Interpretive Naturalist

The Interpretive Naturalist offers regularly scheduled interpretive programs at
Reserve Headquarters, South Cape Beach State Park, and off-site. The
Interpretive naturalist also offers special programs to visiting groups, as well as at
off-site locations.

Island Managers

Island Managers are responsible for managing camping on Washburn Island,
including checking camping permits, enforcing policies, patrolling the Island, and
providing roving interpretation.

Long-Term Seasonal Staff
This position assists the Forests and Parks Supervisor in maintaining buildings
and grounds at the Reserve.

Summer Workers

The Summer Workers assist the Forest and Parks Supervisor in maintaining
facilities and managing visitor usage of Reserve lands, including South Cape
Beach State Park.

Life Guards

Life guards stationed at South Cape Beach are responsible for swimmer safety.
One life guard is designated as a Head Life Guard and given supervisory authority
over Life Guards and Summer Workers at South Cape Beach. The Head Life
Guard is responsible for daily training and position rotation.
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Future

Staffing Plan

The Reserve accomplishes a great deal with existing staff. We could, however,

signific

antly increase our impact and reach with just a few more staff. This section

outlines some of the needs and priorities for additional staff, should additional funding
become available (not in order of priority).

106

Communications Specialist: One of the goals of this period is to increase visibility
of the Reserve, raise awareness of what we do, and reach new audiences with our
message. A Communications Specialist would create written and graphic
materials, brochures, signs, do web design and maintenance, and manage social
media. They could schedule speaking engagements for staff at community groups,
and reach out to volunteers and other interested parties.

School Programs Assistant: Teach student programs. As word of the excellence of
our school programs spreads, we continually get requests from new school
districts wanting to bring classes here. We are unable to accommodate them at
current staffing levels. This position would enable us to reach more school
groups.

Teacher Training Coordinator: Support teachers including conduct teacher
training and develop supporting materials. Again, we could offer more Teacher
trainings if we had another staff person to coordinate and carry out these
programs.

Two Coastal Training Program Assistants: These positions would enable the CTP
to meet the demands of a growing program and increasing information needs
within our target audience. CTP Assistants would be responsible for helping to
expand reach of the program into different areas, and increasing access to CTP
trainings by helping to take more CTP trainings on the road. They would also be
responsible for working with the CTP Coordinator and other Reserve staff to
develop more science translation and products for coastal decision-makers.

Lastly, they would enable the CTP to be more responsive to requests for technical
assistance and contribute to supporting community coastal management efforts.

Research/Monitoring Assistant: the addition of this position would increase our
ability to analyze and translate our monitoring data, review and evaluate current
monitoring projects, make datasets and results available on our website.




Staff Training and Emergency Response

Objective 5.6 WBNERR staff will augment their expertise with appropriate
training.
a. WBNERR management will facilitate and support staff training opportunities
when possible and appropriate.

WBNERR staff are encouraged to pursue training that will assist them to better perform
their jobs. Training may take the form of conferences, workshops, courses related to their
job functions, and lectures. WBNERR also provides training to seasonal staff that covers
the following topics:

Interpretive techniques

First aid/safety/CPR

Wampanoag history and culture

Coastal plants

Salt marsh and estuarine ecology

Groundwater and watersheds

Cape Cod coastal geology

Solutions to coastal environmental problems

In addition, staff are required to complete a number of DCR trainings, including:
Diversity in the Workplace

Preventing workplace violence

Preventing discrimination and sexual harrassment in the workplace
Conflict of interest law

Disability awareness

Safeguarding Confidentiality of Personal Information

Introduction to the Incident Command System

Objective 5.7: WBNERR staff is prepared to respond appropriately to a variety of
emergency situations.
WBNERR staff will:
a. Review existing emergency response procedures annually and update as
necessary.
b. Develop Emergency Response Plans for incidents that occur on parcels for
which a plan does not already exist.
c. Be trained in emergency response procedures.
Place copies of Emergency Response Plans in key locations.
e. Continue to include emergency planning in seasonal training.

o

Because of the wide range of activities undertaken by Reserve staff members, visiting
researchers, educators, users of recreational facilities, and others on Reserve property or
under its auspices, there is a strong need to develop and implement emergency response
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procedures. WBNERR has written emergency response protocols for lab accidents and
incidents on Washburn Island. There are also standard operating procedures for
emergency incidents that occur on any DCR property. These plans will be reviewed
annually to ensure their continued relevance and accuracy (e.g., phone numbers will be
confirmed).

With significant help from a volunteer from the Massachusetts Maritime Academy, the
Reserve developed an Emergency Response Plan for incidents that occur on Reserve
lands. This plan was reviewed by DCR Rangers and Management for approval. In
addition it will be reviewed periodically for accuracy (phone numbers, etc).

The Reserve developed its Hurricane Response Plan and implemented it in summer 2010
in response to a threat from Hurricane Earl, in summer 2011 in response to Hurricane
Irene, and in 2012 for Hurricane Sandy. All Reserve staff including seasonal employees
completed a Red Cross First Aid and CPR training in summer 2011 and most did again in
2012. We anticipate repeating this training annually for summer staff and to keep year-
round staff certifications current. All year-round staff completed FEMA Incident
Command System Training (ICS 100 and 700).

A portion of the seasonal staff's formal training at the start of each season is dedicated to
emergency response procedures. New research staffers are introduced to safety protocols
and equipment in the lab. Emergency response procedures will be reviewed with all
existing staff members. New employees will be given copies of the protocols as part of
their orientation. Additionally, copies of all emergency response plans will be inserted in
brightly-colored binders and placed in key locations: administrative office, lab,
maintenance shop, and boat house.

Volunteers

Objective 5.8: Volunteers will support implementation of Reserve programs.
WBNERR staff will:
a. Enhance volunteer retention and recruitment strategy.
b. Conduct annual volunteer satisfaction surveys to help guide
improvements to volunteer program.
Expand ongoing training and educational opportunities for volunteers.
Enhance volunteer recognition.
e. Encourage cross participation of volunteers with Waquoit Bay Reserve
Foundation (the Reserve's Friends Group).
f. Encourage a subset of volunteers to assume leadership roles in
coordinating and taking ownership of projects.

Qo

Volunteers are vital to the ongoing success of many Reserve programs. Volunteers
participate in water quality and shorebird monitoring programs and act as trail stewards
and visitor greeters. Volunteers also help organize events, provide administrative support,
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and assist with maintenance activities. Because of the critical importance of volunteers to
the successful implementation of Reserve programs, the Reserve is dedicated to attracting
new, and retaining existing, volunteers. The Reserve actively recruits volunteers in the

spring through press releases, articles in local publications, open houses and social media.

The Reserve provides numerous training opportunities to ensure, to the greatest extent
possible, that volunteers fully and accurately represent the Reserve to the public.
Volunteers are, after all, the "face" of the Reserve to many visitors. Volunteers are also
likely to share their enthusiasm for the Reserve with their friends and family. They have
the potential, therefore, to play another important role for the Reserve: that of a
stewardship "advocate.” With this in mind, a wide variety of training opportunities are
available to volunteers. Training activities include informational sessions with staff,
courses on some of the Reserve's priority issues, and workshops outlining research,
educational programs, and stewardship activities.

The Reserve expresses its appreciation to volunteers through several events each year
including open house events, potluck dinners, and coffee hours which afford volunteers
the opportunity to meet like-minded individuals within the community. There is also an
annual recognition event or field trip where staff and volunteers gather to celebrate the
commitment and dedication of the volunteers. The “Volunteer of the Year” award is
presented during this educational and festive event.

The Waquoit Bay Reserve Foundation (WBRF) is another volunteer group that supports
the Reserve and its programs. Reserve volunteers are encouraged to join this "Friends
Group™ and to regularly participate in events organized by the Foundation.

To further enhance the support volunteers provide to the Reserve, staff will identify
individuals to assume leadership roles. Individuals who are inclined to accept this sort of
responsibility will derive satisfaction from the knowledge that their time and effort is
supporting the Reserve's mission in a substantial and meaningful way.

In 2012, the first annual volunteer satisfaction survey was undertaken. In part, this will

act as one of the three new 312 Evaluation Reserve-wide metrics to be implemented in
the next 5 years.

109



Technology

Objective 5.9: Reserve programs are fully supported with state-of-the-art
technology.
WBNERR staff will:

a. Continue to keep up-to-date on the latest technologies necessary for all
departments.

b. Continue to set aside a portion of the budget, as funding allows, meeting the
growing technology needs of staff for items such as computers, software, copiers,
scanners, tablets, interactive technology for the Visitor Center, and other
equipment and training.

c. Work with the EEA Information Technology department to streamline technology
purchases and support existing networks, wireless technology, and the System
Wide Monitoring Program.

d. Provide the training necessary for utilizing these technologies.

Technology supports and, in many cases, enables the work of all Reserve staff. For
example, the System-wide Monitoring Program relies upon wireless transfer of data.
Staff will stay up-to-date through discussions with colleagues at other Reserves, our EEA
IT department, and elsewhere on technologies used for education, training, and research,
and will evaluate their relevance for our programming. Furthermore, if possible,
WBNERR will budget the funds necessary to obtain new technologies and will work with
the EEA Information Technology department to continue modifying acquisition
strategies to streamline technology purchases and support WBNERR programs, including
wireless network and SWMP. Once new technologies are obtained, WBNERR staff will
provide training (or will arrange for training by a third party) to insure that the new
equipment is used appropriately and to its full capacity.

One change since the previous Management Plan is that WBNERR no longer has a
dedicated IT person, and even the DCR IT person who was available to us one day a
week is now under EEA and spread much thinner. Weeks often go by before he is able to
respond to our requests.

The Reserve also serves as a field testing facility for the application of new equipment of
the use of existing technologies in new ways for both research and education. Both
reserve staff and guest researches will continue to use the Reserve and its infrastructure to
test new technologies, sensors, or equipment to detect abiotic change and community
response to environmental stressors.

Objective 5.10: All Reserve programs benefit from the Reserve's Geographic
Information Systems (GIS), as do selected community partnerships.
GIS staff will:

a. Accurately maintain GIS data produced by the Reserve.

b. Support Reserve programs and partnerships by producing GIS products.
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The GIS/Research technician is responsible for accurately maintaining GIS data produced
by the Reserve. Data is in a variety of formats and is documented according to Federal
Content Standards for Digital Geospatial Metadata. The data—collected through
geographic positioning systems (GPS), remote sensing and collaboration—is used in-
house and by local towns and State agencies. In addition to maintaining data, the
GIS/Research technician assists staff from all departments to use the data by producing
maps that are used for planning purposes, in education programs, and in publications.
When necessary, the GIS/Research technician will draw upon the expertise of outside
GIS specialists in support of Reserve activities.

Communications Plan

Objective 5.11: Individuals, organizations and communities in coastal
Massachusetts recognize WBNERR as a center of excellence for research,
training, education, and stewardship.
WBNERR staff will:
a. Continue to produce and distribute publications and brochures.
b. Ensure that all publications are professionally produced with a consistent look.
c. Continue to write articles for magazines and e-newsletters.
d. Continue to make presentations to organizations and at workshops and
conferences regarding Reserve programs.
e. Further promote the availability of Reserve staff to speak to civic groups and
other organizations.
f. Enhance relationships with local media outlets: newspapers, radio and
television.
g. Engage in social media outreach including Facebook, Constant Contact,
Linked In, Twitter and others.
h. Keep Constant Contact email lists up-to-date.

The Reserve's communication plan supports and advances work in all program areas.
Through effective communications, WBNERR enhances the visibility and reputation of
its core programs, attracts participants to Reserve events, and provides information about
specific services available to key audiences. Communications efforts help define the
relevance of WBNERR for scientists, coastal decision-makers, educators, the general
public, and DCR. All communication pieces—newsletters, press releases, presentations,
etc.—emphasize the Reserve's leadership role in addressing current estuarine and coastal
management issues through science and monitoring, training and education, and
stewardship.

Coastal decision-makers, researchers, and teachers must be aware of the Reserve's
services and programs in order to take advantage of them. Toward this end, WBNERR
has a brochure that summarizes the Reserve's activities and facilities and includes a map
depicting the Reserve's land holdings and hiking trails. The Reserve also has an
information packet that describes the Coastal Training Program. It contains a brochure
and other materials that summarize how the CTP provides up-to-date scientific
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information and skill building opportunities to coastal decision-makers. The Reserve will
continue to produce and distribute these materials.

The Reserve also serves as a field testing facility for the application of new equipment of
the use of existing technologies in new ways for both research and education. Both
reserve staff and guest researches will continue to use the Reserve and its infrastructure to
test new technologies, sensors, or equipment to detect abiotic change and community
response to environmental stressors.

To help support WBNERR's image as a credible source of information on a variety of
coastal management issues, Reserve staff will develop all publications with a consistent
look and tone. Whenever possible, publications will be professionally produced.

WBNERR conveys its messages through direct interaction with people as well. Reserve
staff regularly makes presentations to professional and lay audiences. Non-professional
audiences are also very important to the realization of the Reserve's goal of promoting
environmental literacy. Toward this end, Reserve staff is available to speak to civic
groups and other parties about WBNERR's priority issues.

WBNERR presently enjoys good coverage in the local press as a result of media releases
issued by the Reserve and general media coverage. To garner further or more in-depth
coverage of WBNERR activities and events, The Reserve will continue to foster
relationships with the local media outlets to keep them informed, resulting in better news
coverage locally.

Reserve staff will continue to expand our online newsletter outreach and Facebook
audience, as well as research new technologies to reach a broader audience. When
program participants sign up to receive emails, their addresses will be added to the
database.

Objective 5.12: An increasing number of community members are aware of
WBNERR's research, stewardship or monitoring programs.
WBNERR staff will:
a. Create more lessons and activities based on the Reserve’s research, monitoring
and stewardship programs.
b. Actively foster links and partnerships between educators and researchers.
c. Ensure that individual research projects are described in the Constant Contact
communications and on the website.
d. Garner greater press coverage of research activities.
e. Actively reach out to community groups to suggest Reserve staff give talks
about the Reserve and its message.
f. Continue to participate in community events, science fairs and festivals.
Work with outside researchers to ensure that they credit the Reserve and
NOAA when giving presentations or submitting journal articles.
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Many people, who are familiar with WBNERR, are unaware of the full breadth of
activities conducted at and supported by the Reserve. For example, teachers are likely to
know about educational offerings but may be unfamiliar with the Reserve's research and
stewardship activities. By making teachers—and all audiences—maore aware of the
comprehensive nature of its commitment to estuarine health, WBNERR will gain
credibility and stature among community members. Toward this end, lesson plans based
on the Reserve’s research, monitoring, and stewardship programs will be developed and
made available on the Reserve’s website. Additionally, the Reserve actively fosters links
and partnerships between educators and researchers in order to involve students at the
elementary, secondary, and collegiate levels in science, whether it be in the field or in the
classroom. Through this technique, the results of research and monitoring at the Reserve
are made readily available to students and teachers.

Descriptions of research projects conducted at the Reserve are included in the newsletter
and on the website. The Research @ Reserve series where scientists doing research at the
Reserve present their projects to lay audiences in an informal coffee house setting will
continue. Reserve staff will also prepare press releases and draw upon relationships with
members of the media to expand press coverage of WBNERR’s research activities. They
will also work with researchers that use WBNERR as a study site to insure that the
Reserve and NOAA are properly credited in publications and presentations.

One of the new performance measures is: Number of new people per year that come to
programs or volunteer at the Reserve as a result of an off-site talk given by a Reserve
staff member. In order to achieve this goal, Reserve staff will make a concerted effort, in
partnership with the Waquoit Bay Reserve Foundation, to reach out to community groups
such as church groups, Rotary, and alumni clubs to give talks about the Reserve and its
work. Attendees will be encouraged to attend programs at the Reserve, volunteer, join the
Foundation, or otherwise become involved.

Objective 5.13: Citizens, educators, researchers, and coastal decision-makers
rely on the Reserve website as a valuable tool.
WBNERR staff will:
a. Ensure that the WBNERR website consistently provides dynamic information
to the public about the Reserve's purpose, core programs, and events.
b. Maintain current information about educational resources and programs on
the WBNERR website.
c. Continue to host monitoring data on the WBNERR website.
d. Update and maintain other information about research studies and
publications.

The Reserve’s primary website: www.waquoitbayreserve.org hosts general information
about the Reserve, lists news and publications, provides camping information, and
includes additional content areas for education, monitoring, GIS, research, and
workshops and events.

113


http://www.waquoitbayreserve.org/

The Education content area will be improved to include descriptions of teacher training
programs, lesson plans, resources for teachers, and links to the Massachusetts Curriculum
Frameworks.

Monitoring data will also be maintained on the website as aids to both researchers and
educators. To improve the level of support to researchers and other users, the Research
content area will be updated to include titles and abstracts of current research projects and
publications and will incorporate the additional data described in Objective 1.7.
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Appendix A DCR’s Landscape Designations and Stewardship
Zoning

Overview

Reserve lands are managed in accordance with the Massachusetts Department of
Conservation and Recreation's Landscape Designations and Stewardship Zoning
Guidelines. These designations and guidelines are described in this chapter.

Landscape Designations

All Department of Conservation and Recreation lands are classified under one of three
Landscape Designations Each designation has its own set of ecosystem services and
management priorities (excerpted from DCR Parks & Forests: Selection Criteria and
Management Guidelines. March 2012). The Landscape Designation process was
completed in 2012 for all DCR lands. The three designations are

Reserves are high-value ecosystems where the dominant ecosystem service
objectives will be maintenance of biodiversity, nutrient cycling and soil
formation, and long-term carbon sequestration. Reserves are areas that may be
valued for spiritual reasons or to provide a wilderness recreational experience.
Forest management will be restricted to fire management or habitat enhancement
for rare species.

Parklands conserve unique natural and cultural resources while focusing on the
provision of recreation. Management approaches are expected to range from areas
where natural processes dominate to highly modified environments where use is
intensively managed.

Woodlands conserve a range of forest ecosystems, where recreation activities and
sustainable forest management will continue. These areas will provide a wide
range of ecosystem services, including: production of high-quality, local,
renewable wood products, protection of water quality, carbon sequestration, and
different successional stages to promote habitat diversity.

Land Use overlays

As part of the Department of Conservation and Recreation planning process each DCR
facility will have a Resource Management plan prepared which further refines
management options and restrictions by apply a series of land use overlays on top of the
underlying landscape designation. DCR has initiated a Resource Management Plan for a
group of properties, including those in WBNERR, and Land Stewardship Zoning maps
will be included in that plan, which is scheduled for completion in 2014. We have
therefore not included these designations here, as they would be immediately outdated.
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These zones will be consistent with the regulations under the CZMA under which the
Reserve was designated and will include further information on high use recreation areas
as well as significant feature overlays such as Protected Species Habitats, Cultural
Resource Areas, and the Waquoit Bay Area of Critical Environmental Concern (ACEC)
See Appendix E for ACEC description and map.

See Figs. 14 through 20 below for DCR Landscape Designations on Reserve
properties.

Headquarters and Childs River Areas

The Headquarters Area (Figure 14) includes all of the Reserve’s buildings, including the
visitor center, office, laboratory, classroom, meeting and maintenance space, as well as
associated parking lots and boat and equipment storage areas. The entire parcel is
categorized as Parkland.. The area where the new maintenance building is being
constructed also falls in this category. These areas are a relatively resilient landscape
immediately adjacent to the concentrated intensive use area of the other facilities, but a
thorough ecological and archaeological site assessment must be conducted prior to work
activities for such development.

South Cape Beach Area

Most of South Cape Beach is classified as a “Reserve.” The state beach parking lot and
the recreational areas (beaches and trails) are classified as Parklands. Much of the South
Cape Beach Area, will be covered by a Significant Feature Overlay for Protected Species
Habitat for shorebirds including piping plover (Charadrius melodus) and least tern
(Sterna antillarum) when the Resource Management Plan process is completed.

Washburn Island

Washburn Island (Figure 16) is classified as a Reserve. Despite its popularity and heavy
recreation use during summer, the Island and its beach, dune, barrier habitat, wetlands
(salt and fresh, including vernal pools) and woodlands have been recognized for their
importance to the coastal and estuarine ecosystem.

Quashnet River Area (including the 10 acre satellite ““Phinney Property’)

Both parcels are categorized primarily as Woodlands. The Quashnet River Area is
actively management for upland species including New England Cottontail. The
“Woodland” designation allows for this active management strategy. (Figure 17:
Quashnet River Area (including the satellite “Phinney Property”).

Abigail Brook Area
The entirety of the Abigail Brook property (Figure 18) is comprised of mixed pine/oak
woodland and is classified as “Reserve”:

North Quashnet Area
The entirety of the North Quashnet property is comprised of mixed pine and oak and
(Figure 19) is designated as “Woodland”



Caleb Pond Parcel

The Caleb Pond parcel is an abandoned agricultural site with younger hardwoods, pitch
pine overstory and a shrub layer of both native and non-native species. It is classified as
“Reserve”. (Figure 20).

Figure 14: Headquarters and Childs River Areas.



Figure 15: South Cape Beach Area.



Figure 16: Washburn Island Area.



Figure 17: Quashnet River Area (including the satellite “Phinney Property”).



Figure 18: Abigail Brook Area.



Figure 19: North Quashnet Woods Area.




Figure 20: Caleb Pond (new parcel).
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Appendix B2007 312 Evaluation Findings

The evaluation team documented a number of WBNERR’s accomplishments
during the review period. These include:

Issue Area Accomplishment

Staffing DCR made improvements in hiring and staffing at the reserve. The
department appointed a specific Human Resources Liaison to work directly
with WBNERR and also began providing the reserve with the annual
seasonal staff roster earlier each year.

Management WBNERR produced a well-written revised Management Plan within the
Plan prescribed timeframe. The comprehensive plan will provide overarching
guidance for the reserve as it continues to evolve. Such planning and
guidance will allow WBNERR to operate proactively and to respond to
challenges and emerging issues more effectively.

Coordination and | WBNERR and MCZMP significantly improved their coordination and
Communication | communication with each other during the review period.

Geographic The application of GIS at the reserve has enhanced the precision and

Information usefulness of data produced for ongoing projects such as habitat

System classification.

Research The Research and Monitoring Program engages in many collaborative

Partnerships partnerships and attracts high-caliber, innovative research to the reserve. A
significant amount of research at the reserve is conducted by external
researchers.

K-12 and The Education and Outreach Program offers high-quality K-12 education

Professional and professional teacher development that are closely correlated with the

Teacher reserve’s research priorities as well as with state education standards. K-12

Development programs engage students in learning by addressing significant regional

environmental issues and by incorporating data and findings from the
Research and Monitoring Program. The Education and Outreach Program
also targets pre-service teachers to help them incorporate estuarine and
coastal elements into their curricula.

Coastal Training | MCTP is a strong partnership among WBNERR, MCZMP and Woods Hole
Program Oceanographic Institution Sea Grant Program. The program holds
successful coastal decision-maker workshops on key coastal issues, fosters
increased communication and understanding among its target audiences,
and develops innovative new partnerships.

In addition to the accomplishments listed above, the evaluation team
identified several areas where WBNERR could be strengthened.
Recommendations are in the form of Program Suggestions. The evaluation
team did not identify any Necessary Actions. Areas for improvement
include:
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Issue Area

Program Suggestion

Staffing While recognizing that DCR’s ability to affect the hiring system required by
EOEEA is limited, OCRM continues to urge that the department explore
potential methods of reducing the time that positions at the reserve remain
unfilled. In order to ensure continuity of the reserve’s programs and
services, vacancies should be filled as expeditiously as possible.

Facilities OCRM encourages WBNERR to continue its assessment of the feasibility
of constructing a dock at reserve headquarters. As part of the assessment,
WBNERR should systematically examine all practical alternatives,
including potential partnerships that might allow the reserve to share use of
an existing structure.

Reserve OCRM strongly recommends that WBNERR and DCR take the steps

Advisory necessary to re-establish a representative RAC as soon as possible.

Committee

Coordination and
Communication

OCRM strongly recommends that DCR and WBNERR work together to
improve communication among the reserve and DCR’s sister agencies
within EOEEA.
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Appendix C Summary of Public Review Process

No comments were received during the Federal public comment period

The Reserve held a public meeting on the Management Plan on June 30, 2014, below is
the notes from that meeting

Wagquoit Bay National Estuarine Research Reserve
Management Plan Meeting
June 30, 2014

1. What is the public perception of what WBNERR is?
What is coastal management? How much of what WBNERR does is about land and
how much is about water issues (e.g., nitrogen).
Acting Manager Jim Rassman (J.R.) provided a response that addressed that water
issues lead us upstream to the rest of the watershed.

2. Did the Stewardship Coordinator (Jim Rassman) take the oil spill class as indicated in
the draft plan?
J.R. indicated that he took the training.

3. A member of the public indicated that they were having trouble reaching the right
person via the WBNERR voice mail system.
J.R. indicated that the phone system does have problems, it is complicated to
reprogram, and that IT support for WBNERR is not based on site. He indicated that the
master plan needs to identify that the “phone system has problems that need to be
addressed.”

4. A recent article in the Mashpee Enterprise indicated that the town has a town meeting
warrant article to regulate lawn fertilizer. A member of the public asked J.R. to
comment on the effects of golf course use of fertilizer on water quality.

J.R. addressed WBNERR outreach and education programs that address use of
fertilizers, he stated that because golf courses cover hundreds of acres, it makes it
easier for the education program to have a large impact; he reminded the audience that
homeowners have a larger cumulative input of nitrogen than do golf courses and it is
harder to reach multiple homeowners with outreach and education programs; finally, he
indicated that reducing inputs of atmospheric nitrogen is a national issue.

5. A seasonal resident who also lives in Florida observed that Florida regulations are
stronger in addressing use of fertilizers. The speaker had provided Tonna-Marie Rogers
(Coastal Training Program Coordinator) information on the regulations and outreach so
that she could prepare educational materials for Waquoit Bay. They asked “Where is
Tonna-Marie on developing similar materials for WBNERR?”

WBNERR staff indicated that she is working on this as time permits.
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A broader discussion then followed about the need to educate the public about
nitrogen.

A member of the audience indicated that WBNERR should encourage natural
meadows instead of lawns.

6. Is there a Cape-wide marketing plan for increasing awareness of WBNERR’s
activities?
J.R. reviewed efforts to brand WBNERR through consistent signs, web page, etc., and
to use emerging technologies (e.g., Twitter, Face Book) to get their message out.

7. A member of the public (Jane Abbot) then entered into a series of comments about
written comments on the plan that she had submitted earlier in the evening. This led to
a discussion about the possible decline of beach plum.

8. The things that you are talking about (in the plan) are important to a lot of people.
J.R. The public can help WBNERR’s messages reach more people.

9. What is in the plan about expanding eelgrass?
J.R. told the attendees that the eelgrass story is the nitrogen story. He then indicated
that we are so focused on reducing nitrogen that we haven’t thought enough about what
will happen to eelgrass once the nitrogen is under control. The high nitrogen levels
have produced anoxic conditions in bay sediments that might prevent the recovery of
eelgrass. Efforts need to focus on how we can help restore eelgrass once nitrogen levels
are reduced; this might require targeted research, special monitoring programs, etc. The
reserve should help focus research efforts on this question.

10. How is WBNERR reducing nitrogen input into the bay? (Asked by Sam Houghton, a
reporter from the Enterprise newspapers.)
J.R, indicated that most efforts have been to reduce the reserve’s carbon footprint by
installing photovoltaic, solar hot water, adding insulation to reduce heating fuel
consumption, etc. However, steps have been taken to reduce nitrogen, including a
septic leach field that is different than normal that will be the subject of future research,
and the installation of a permeable reactive barrier (Nitrix Barrier) along the shore. The
reactive barrier is filled with wood chips and lime, and removes more than 95% of the
nitrogen. The comments then expanded to discuss alternatives to the permeable
reactive barrier (e.g. injection wells).

11. You should include information on the reserve’s generation of solar electricity in the
plan.
J.R. indicated that this information is readily available on line. Despite this, the
audience member wanted to see the information in the master plan.

12. When preparing a five-year plan, how do you factor in uncertain funding in the

future?
J.R. went through NOAA and DCR funding.
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13. J.R. made the audience aware that there is an upcoming conservation commission
hearing on WBNERR’s request for a variance from town wetland bylaws so that they
may install a dock at the reserve.

14. A member of the audience indicated that the plan is well done, and that they are
motivated to give the reserve all the help that they can.

Meeting notes prepared by Paul Cavanagh, July 1, 2014
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Appendix D Federal Consistency Certification - needs to be
updated after their review

A. 16



17



Appendix E Waquoit Bay Area of Environmental Concern
(ACEC)

ACECs are places in Massachusetts that receive special recognition because of the
quality, uniqueness, and significance of their natural and cultural resources. The State
Department of Conservation and Recreation (DCR) administers the ACEC Program and
closely coordinates with the Massachusetts Office of Coastal Zone Management
(MCZM) regarding coastal ACECs.

The Waquoit Bay ACEC (Figure 21) has boundaries nearly identical to the Reserve,
mainly differing in extent of tidal river protection. In relation to the Reserve boundary,
the ACEC includes greater extents of the Childs and Quashnet Rivers; Red Brook; Jim,
Little, Flat and Witch ponds; and of a few tributaries. However, the Reserve boundary
includes Great and Little Rivers and the ACEC boundary does not.

The purpose of the ACEC designation is to preserve, restore, and enhance the natural and
cultural resources of the area. The goals of the designation are achieved through the
application of stricter standards under existing state regulations, through priority attention
from state agencies for technical assistance, grants, or other programmatic means, and
through cooperative stewardship efforts from citizens to Federal agencies. A synopsis of
regulations that apply stricter standards within ACECs follows. It is important to note that
ACEC designation does not create new regulations, nor does it supersede local
regulations or zoning. For further information concerning regulatory effects of ACEC
designation, see www.mass.gov/dcr/stewardship/acec/regsum.htm for a quick summary
or www.mass.gov/dcr/stewardship/acec/acecGuide.pdf for a complete guide.
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Figure 21: ACEC and WBNERR Boundaries.
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Designation Document:
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FLWARD 1 KING
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JOHW A BEWICK

SECALT LAY Designetien of Waguoit Bav as &n

brea of Ericiea)] Envirenmencal Cemcern
arnd Supzoerring Findings

Foilowing an sxtensive process, including nomination, rTesearch, inforozl
meetings with local groups, public Informecionel meetings, publie hearingsz,
cir-site vikits, awnd a formal evaluaticn of all gasembled dacta, I, the
Scvareraty ofF Envircemental alfairs, hereby desdpnate Waquolt Bay an Area of
Criricai Environmental Conceyn pursuant co che autbority grented Eo me By
G.L. c. 224, $. Z(F).

I slsn herehy, find that the Waguoit Bay ACEC 1z significant ta flood
coaftpl, the prevention of scorm damage, the $roctéction af land concaining
sivelifich and fisheriea; public dntevests protected by the Varlands Precestion
Act, GoL. oe. 131, B4l

1. licundzrv oF ehe Wagemit Hav ACEC

Tne Ared of Critical Eavirormencal {oneern (ACEC) extends froo the
axtrens southwestern end of Dead Keck barrier beach {=evan low vater, MLW) and
extende scralght across the entrance channel fo Waduoit Bay by the shortestk
discance ca the mesn low water line of the westerr alde cf the entrance
chamizl. Tha ACES bowndary ther follows the MLY link in a westarly direciian
fexeluding £ne wescern jecty of the Waguoit Eay entrance charmel) ce a poing
aparexinmaccly 1270 Foag (srrpeipghc line measwvre) from the westernmest tip
cf Kashbarn Island, This peint falls on a lioe pécpendicular to the MLW
ling of Vinevard Sound and rangant te a sepment of shoreline whieh is boch
the southeast MLV Shoreline of Tel Fond and a western edge of Wasnburn Island.

Thx ACFL moundayy then follows that perpendicular line to tha inreycectiom
with the wescern tl% ghore of Weahburn Island. The boundarvy Follows the WLW
line alemy the Yashburn Island te it=s extrere norcheastern peint.  The
heandar. chen extends Erom this point nerth Inta VYaguaie Bay by the shartest
digravge e Elie & facr depth curve {datum: MLW}, The boundary follavs che
& fpar doplil curwe $n a nogrcherly direction tom the palnt of Intersection with
3 true azimuth beating 1ine of 15300, dravn from che southwesters mosSt point
of sherelipe of the un-nomed pond east of Seapit Fead. Freoo this paint of
imcerseccion the ALEC boundary them follows this above-menticned Bearing
15ne’ i+ a nercrhwesterly direction to the southwescern megl peint of ghoreling
of the ga=-wamod pend oasr af Seapit FRoad gnd ceativues alemng an &xtension of
this straipht Lline o the intevsescion with the 100 year floed boundary still
east of Seapit Toaod-



The ACEC boundary them follows che 100 wyear flopd boundary to g generally

ezsterly divecclon in¢ludipg all of Bourne Poad, Bog Fond, TCalebh Fomd, partts

of the Quashneot Rivey and Red Brogk and all of Vitch Ford, Yells Fond, and

Jehy Fond. At the point of the fifeh dnceresction of the 100 vear flood
paundary with Great Oak Road, the ACEC boundary esiends west ob ¢he norchern
2ide line #f Qreac Oak Road peress the 10 foot contour line [datum: mean
sed Jevel) €0 the second interszction wirh the 10 foor contour line {MSLY.
The ACEC boundarty excends fyom this peint in a northessterly direcrion glong the
T fpor centour ldEne (MSLY to the point clossst Lo che astern shork (MLWD

ef thz Grear River. Tiow this poinz the lina axtends By the shortest distance
ta the eastern khore {MLW) of the Great River. The boundacy then extends in

a notrtherly directipn along che eascerp shore {MLW) of the Great BRiver to

che western masc poine pf the entrance channel to Jehu Fond. The boundary
thaon extends 2ue wese fo tok MLY 1ine oo che wese side of Great River and
foilowing the ILK lire northward te the bowndary between Monomeseoy lsland
and the adjacent northerly salt margh. The boundary fpllowts 3 northwesterly
trend alang che Sovthern adpe of this £alt marsh, crossas Monomoseoy Road,

and continuwas aleonp the seutherm edge of this sale marsh to the intersection
wieh the ML line on the eastern side of Ravhlin Pond., The bBoundary confinues
in & spvtherly direccion aleng the MLW ling on ghe ezst side of Hamblin Fond,
a;vress the narchern chennel enirance of ¢he Elé¢cle River and continues along
the MW line on the norchern edgs of Serocceert Island to the intersecricn of
the ML line and the cown bopundary between Falmouth and Hashpew.  The aCEC
boundary follpws the cown bouadary to the incecsection with tha MLY line oo
the ezntern shave of Woqueit Bay. The ACEC beundary exténds from this poikt
inssoctherly dirvaceion along the MLW lind, around Gecpnsati Ialend amd then
in a nartherly direction to the podng of lncerseckict (Polni AY with & trus
sxfiruil beardeg ifne of 2939, drawn fram the peinc (Todnt R} alenp the MLW
Yine pn tne 22ttern shore of the Creatr River which i3 zlso the northernmpsc
point (Faint B} of propercy aleng cha LY live en the eastern shore 9f the
Graaot River ag geecrihed in the Plan of Land, South Cape Besch, Hashpes,
Mok, prepared for che Deparoment of Fovircomental Mpoagenent, Scale 1Va2oo,
Februazy 1&, 197G, Briges Enginsering acd Tesking Co., Ine., Horwell, ¥gss.,
as vowvised March 31, 1976, The ACEC boundary then precesds southmastarly from
Pelstl & aleap the previously desctibed true azimuth besting lipe of 290° 1o
Fepint B and continues in an easterly diveceion along the northern bourdary lime
of saic Flan of land for Souvth Cape Beach to the intergsectiom with the southarn
side Ylne of Wills Yaock Road. The ACEC boundary E=llows the eocutherly side
line of said Acad te cha inrersection with Great Oak Boad and chen follaows che
scutherly =ide lime of Grear Oak Epad to the dintersectisn with 100 year Flood
beundary. The ACEC bBovndary follews the 100 year flpod boundary im 2 notsh-
gasper]y divection to the intersection of the southerly side line of Great Cak
fAzad. The ACEC houndary then Follows che zowcherly side line of %aid Reoad te
e naxt infersection with che 100 year flood boundary. From this godinc, the
AEC bonndory fellews the 100 xear £lood boundary in B socuther]y dirveccion Lo
the fouthernmest excsne of the 100 year flood boundary in Mashpea. The
waundary then extcnds du= sSouth in o stralight line te the MLW line &f Viceyard
Spunt and thence in a wescerly direceion along the FL# 1line along Souwch Sape
Latch to the meint of origin.



Also inpcluded within the ASEC beoundary.is the land alobp che wpper reaches
of the Thild's River. Tiae ACES boundary begins at the Incevaeetiom of che
notihertly Sade Jinme of Re. 28 sod the 100 year flood boundary on the sascegrn
side of the Chiids River. The ACEC boundzcy proceeds acrtherly along che 1400
vesr flood boundary on the eastern side of the Childs Rdver to the poinc whore
che 100 year flood boundary crocses in & westerly directicn the Childs Rluer,
The ACEC beundary then follows the 100 year floed boundary on the wesiemn side
of the Childs River in & southerly divection to the poing of Interseccdon with
the northern side line of Be. 8. The ACEC baundsry then proceeds from this
point in an epsterly direction acvoss the Childs Eiver te the poine of oripin.

Within the boundary the Following ksdludions exist;

1} The exiszing Waquedt Bay navigational chaanel (& faoot depth, Maan
Low Vater) extending in a northerly ddzection from the entrance
juwttles of Wigunits Bay co the head of Waguair Bay. Specifically,
thics measn the chapnel delinesced by existing U.5. Coast Goard buoys
(%eeg hazional Oceanirc and Atmaspheric Adwinistretrion, nautical chart
13229, 1%5th Ad., Febyuawy 2, 1579, pape O, Wagueic Bay and U.5.
Coast Guard navipacional buays). VYhere the channel i unmarzed
by buove, the west channel boundary will be delineaced by a straighe
line érawm from Suoy C-7 nsrtherly fa the vastern adge of Eoume
Fond., This chanmel vould exgend ne further than 190 feec ra the
east of the west channei Boundary 3nd pot excepd a dredged depth
cf B feer below pesan low seter. This chanmel will exgend no further
merth tham the preaeat Falmewth town lamding (nesr Seapic Ropd).

21 The existing Secefsatt navigational channel extendiag fres U.5.
Coast Guate buoy X-& (se¢ BONA pautdeal chart #1322%, 15th Ad.,
Tebvuary 3, 1979, pape €, Waquaic Bay and U.5. Coasc Coast mavigational
buprs} to che entranes of the Great and Liccle Rivers, Mashpee.
The southern boundary of the Seconsett channel exteads [rok busy W-§,
southensterly dn a Jdirece lime not to extend beyond Seconsecr poini.
The vidtlh ¢f the Seconcect channel will net axcesd 100 feet from
the scuthern boundary 1ine. The Seconsect channel will oot exceed
a dredped depeh of & feee belew HLW.

1) The existing sm=l] rolvert beneach Homomescoy Road, Heshpee.



1I. Drsigrnatioo &F the Regeurees of Wagqueit Raw

Waguoit Bay area Iz an extenzive and largely uczleered resource S¥5tam.
Armang che nactural compongnts of the system Ave wany sgmcifzed A= Signifiegnc
Refourse ATeas | 5RA's) iu che Massachusetts CZH Prograt. These include a lony
bartier beach sysrém, dunss atd $andy besthes, kany acces of salt marsh, pre-
ductive sinellfish teds, & large esduary, 3ansdromgus fish runs and floodplain,
crosion and aecretien dvess. The aves i2 8 spAwhitg aud nursary ground for eany
.mdring gpacies, A5 well as an Imporeant habitat for upland speciws and warerfowl .
The beazhey, duneg, and salt macshes provide protectiom agsiose zeerat for low-
lyinf iakand areas. The vopion clearly ceets the regulatory criterion of the
ACEC Program, that g ragion proposed for designaricn must conktdim at leasc five
i the spacilied Sdgnificanc demaurce Aress.

TIT. Figredures Leading ta ACEC Desigoztion

The Haguodit Bay Ared was EirstT proposcd for ACLC censideracion by lazal
civizens &t & CIY plancirg meeting cver Two yeaIs ago. Altive planning §ommenced
in Merch 1579, teecings on May X, May 24, snd kupgust Z were held in Falyeuch
and Mashpee and attended by local off{cials 2nd local planning boatds, conaieces
mechess, wwnets of che arsa's chree warinas and some pPropecTry owTeTs.

On Aagust 2 a propozed houedaty was undnlaocusly endeorsed by the six offisials
a71% reTdoa vwners present At chis mesting. On July ¥, 1972, a lecter oesminoerc—
ing che Waquain BEay Estearine System ae an Arez of Cravdeal Enwictmmental Concern
vas susmiered by the Zelectipan, Conservation Commizsion and HWecetvavs Cosmittes)
Larbarmacter of rhe Toems of Falpoweh and Hezhpea, frer revieving this nemina-
tdan, the Secretary of Epvironmantel Affailrs dacided, an fuguse 41, 1973
te procerd with & Full review of the propesed area.

fotice of the receint of the nomfnacion request &ad 3 public hearing notics
were publishad in the Envirenmental Memdtor op Awagesc 33, 19%%.  The public
heparing nelice also appeared In two local newspapers; Toe Case Cod Times and -
Ire Falzourch Eacerprize. Addicfenad inforsition on the zegion waes collected
by che Coastal Zone Hahagemest office SLefF 40 censultacion with lecal off:icials,
town bcards 25d natural resource officers. The result=z ef rhia research vere
forwarded for comoest and tevies Lo the Selectmen, Conservation Commissions,
Tlacnjng Boaris, Wacerwsys Commitlbeg, a0d Watutal Peiource OFffLicars and meabers
cf che TEM Citleen fdvizary Sovneil far-fape Cod, Copies alse went po saceresied
indfvidusle and were available to the general publie wpon tequest. Infermardissmal
articlny abauti the propossd nominstion Fppeared in che logdl newsnaper. &
[ianl informatianal meering was held ae Haghpas Toum hHall oo Awguedt 34, 1929,

& public hraring «as condurted on September 27, 1276 in the Talmouth Town
Bzll. The recorded eestinony was Mergely faverable end an informal veke was
i0=3 in favor of the desipnation. A&s the result of a nupber of concerns ralged
nt this pecting. on=s5ite visits were alap arrenged. On Dcreber L9, eighteen
citizens and officials toured Waguoit Bay by bosl followisng exigting mailr navi-
gaclenat chanaels, 1n sdditior, CZH staff condugted gite wiclts wicth fadivigual
landevners wha had concerns,



4 seeand publie bearing was scheduled for Occaber 25, 1479, A publice
bearfng motite was published In the Envirocmental Mecitor cn October 22, 1879,
Tht public heoring fotice also ajpeaced in the Cepe Ged Tinmes and The Felmouth

Enternrisa. =

The hearing vecord Temained open cntil Wovemser 7, 1979 for thase PErEoms
vhe wished Lo submir wrirten comments. Afcer careful consideratzion of all
public comments, final boundety ooditfcations wvers defined.

IV, Discycsien of Facters Swecified In Sectdon £.49 of the CZ¥ Program Regulations

Priar to derigadtion of a veglon as wn Arez of Critical Enviranmental
Concern, che SECLEtary -ust <onslder the fzctoars spesified in Sectisn 6.4
of the CZM Program regulations. Besed on tezearch and Lirformation from local
residents., I find that rtha following factors are applicable to the Waguoik Bay
BParcier Beach System.

Guality of Katural Cheraccevistics: This #5tuarine system is a retacively
large unaltered physiczl and Bislegical tfesource, Tts unpolluted water accracts
a widt vange of finfish specdes ang nurtures large neebers of shellfish. The
undavalopad srretihes of Washburn Island and Tead Meck accemmodate LOnEiguans
eaviranmants of beach, dene, marsh, and low veoded hille, Minimum mlceration
tf the nacural features of this atea will allow chem co function &t their mevi-
o capacity. These yndeveloped expanses alsc contribuee £ignificancly to
tre scenic bhesuly enjoyed by upers of the area.

Pulblie Bealth: The high water qualicy curcently exiscing EURMAITE many
Important activities, inclyding svimming, boatiag, fashing and shellfighing.
lean water must be maincained to ensuTe the safety of the racreaticsal users
of the area. Azrivieies that would dwgrede water guality would have both enwiy-
onmencyl and econcmic consequences. The barcier heack [ormed by Washburn Islind
and Nead Feck acke as a natural stora buffer ¢o procect the propevey of ahare

dwellers within the svszem. Devalopment of this barrier veuld impalr its maturaj
Eorm and procececive functian.

“ndnuenessr AN eSCuaty, where fresh varer Iaflow meets and plses with
salt vater, I4 the mast gignificant of ail coascnl featuyres in the nsmount and
variety of bieclogical productien. The lergely unaltered Waguoic Eay estuarine
Erspen mokeg this area hoth & highly significenrc acd vocommen feature of che
Mazsachusetts coast. The availability af nutrients Suntorts A graat number
ard veriecy of species. These sondltions provide exceilant epportunities Eor
sciwitifde research. In a study conducced in che late 19607s, che Hassachusetes
Division of Marine Fisberips dacermined that of nine sample estuaries in rhe
seace, Wagquoit Bay supnorted che greatest diversity of escuarine-associated
fin={igh. Currently, a biclagis: from che Woods Hole Doeanographic Insticucion
1s srudying the genetics 3nd distribution of geahogs in rhe CELUREY .

Productivity: The repion cenceains diverze and viakle populations of fish,
shell??gﬁ_;;E‘;;EEIfnul, The biclogical productivity &f this ares 15 =usisfped
br its ponds and sale marshes which contribuce lacge quancitiss of qutrients to
the codstal [aed chain.



Irminenge of Thyeat ep che Resgurce:  Alreratics valel eaulds severelw
impacr o pacural funccians o seduce pradyceivicy of the componsnce of the
Vaquepiip Lav system hawve been consideced for che 2rzz.  The ACEC designatien
woil® fezufr ercentisas on Bhe area's Significant ervirtonmeacsl and
econGric TESODUCCES, aAng. would serve af 3 puvide vepzvding fucure azecdwicy
in efe T

Trreversibflicy of Irpict: Bocpuse che escesry has only limited accese
to thi open Sourd through che mareoiv cors pt che east cad of Washbura Island,
‘the arcire basin is susceprible to Inadequate fiushing., The distherpe of
palletzats Lace this syszem wauld tend te Ttemain cencentrated racher chan
La Jisperse. A8 & Tesulc, impacts on ghellfizk and (infisk coclEé be savare,
thevehy daraping 2 irporcent econesic resccece of rhe Yaquelc basin. Ocher
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Table 1: Natural Resource Acreage Estimates

Area in Area in ACEC % of
Habitat Type ACEC (ac) | % of ACEC Land Use (ac) ACEC

Salt Marsh 269 11 Commercial <1 <1
Cranberry Bog 6 <1 Residential 31 1
Forest 557 22 Recreation 5 <1l
Freshwater Wetland 165 7 Agriculture -- --
Open Water 1251 50 Industrial <1 <1l
Sandy Beach 141 6 Urban <1 <1
Brushland/Successional 12 <1l

Eelgrass 32 <2

Land Use and habitat classifications from semi-automated survey of 2005 digital ortho imagery, except for
Eelgrass which is based on data collected in a 2001 survey.
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Appendix F Laws and Regulations

In addition to the landscape designations and overlays, a variety of existing local, state,
and Federal laws and regulations protect natural resources within the Reserve. These
policies are summarized below. Reserve staff remains cognizant of regulatory restrictions
and management policies and enforce those for which the Reserve has authority to do so
and work with state and local law enforcement personnel to enforce others, especially
those regarding the Waquoit Bay Area of Critical Environmental Concern.

Areas of Critical Environmental Concern

Wagquoit Bay and some surrounding uplands were designated as an Area of Critical
Environmental Concern (ACEC) in 1979 (See Appendix E for description and map of
WBNERR ACEC).

Regulations with Stricter Standards within ACECs

Massachusetts Environmental Policy Act (MGL c. 30, ss. 61-62H and 301 CMR
11.00)

MEPA ensures that proponents study alternatives to proposed actions and avoid,
minimize, and mitigate environmental impacts of proposed actions. MEPA review is
not a permitting process, but rather it is an information-gathering process that
precedes final action by state permitting agencies. Projects located within ACECs
subject to MEPA jurisdiction require closer scrutiny than projects located outside of
ACECs (301 CMR 11.03(11)). That is, the review threshold of projects that require
the filing of an Environmental Notification Form (ENF) is reduced for projects
located within an ACEC.

Public Waterfront Act (MGL c. 91 and 310 CMR 9.00)

Commonly known as Chapter 91 and administered by the Department of
Environmental Protection, this law protects the public's rights to access the
waterfront for use and enjoyment of waterways of the Commonwealth, and codifies
the Massachusetts version of the Public Trust Doctrine into statute. The Waterways
regulations do not allow new fill in ACECs and place increased limits on new
structures within ACECs (sections 9.32(1)(e) and 9.32(2)(d)). Proposed, new,
privately owned structures for water-dependent use below the high-water mark, such
as private docks or piers, are only eligible for a license provided that such structures
are consistent with an ACEC resource Management Plan adopted by the
municipality and approved by the Secretary of Environmental Affairs. Improvement
(new) dredging is prohibited within an ACEC, except for the sole purpose of
fisheries and wildlife enhancement. Maintenance dredging remains eligible for a
permit. The disposal of dredged material is prohibited within an ACEC except for
the purposes of beach nourishment, dune construction or stabilization with proper

A 27



vegetative cover, or the enhancement of fisheries or wildlife resources (section
9.40(1)(b)).

Wetlands Protection Act (MGL c. 131, s. 40 and 310 CMR 10.00)

The Act is administered by local Conservation Commissions and DEP and ensures
protection of wetland resources, including all coastal areas between Mean High
Water and the limits of the Territorial Sea. This includes the Reserve’s Buffer areas
(Figure 4), which although not under direct control of the Reserve, are protected by
this Act. The regulations require avoidance, minimization, and mitigation of impacts
(including impacts to aquatic vegetation, flood control, and fisheries and wildlife
habitat), and establish performance standards that define levels of impact that a
project cannot exceed. For coastal resource areas within ACECs, the performance
standard is "no adverse effect” on the interests of the Act, except for maintenance
dredging for navigational purposes of "Land Under the Ocean™ (sec. 10.24 (5) (b)).
A higher performance standard also applies to the inland (freshwater) wetlands
resource areas known as "Bordering Vegetated Wetland (BVW)." Within an ACEC,
potential projects are prohibited that would result in the loss of up to 5,000 square
feet or, in some cases, in the loss of up to 500 square feet of BVW (310 CMR
10.55(4)(c)). This standard for BVW applies to all ACECs. Work affecting BVW
may be permitted if it can be authorized under the "limited projects” section listed at
310 CMR 10.53(3).

Massachusetts Coastal Zone Management (MCZM) Program Regulations (310 CMR
21.00)

The MCZM regulations call for all appropriate EOEA agencies to preserve, restore
and enhance complexes of coastal resources of regional or statewide significance
through the ACEC Program. State and federal coastal zone regulations stipulate that
any federal activity affecting the coastal zone must be consistent with MCZM's
policies to the maximum extent practicable. As such, any project proposed in an
ACEC that requires a federal permit, is federally funded or is a direct federal action
IS subject to review by MCZM before the federal activity can take place.

Solid Waste Facilities Site Assignment Regulations (310 CMR 16.00)

The Solid Waste Siting regulations prohibit the siting of new solid waste facilities
within an ACEC (section 16.40(4)(d)). The regulations also prohibit the siting of
such a facility located adjacent to an ACEC if such a siting "would fail to protect the
outstanding resources of an ACEC."

State and Federal Endangered Species Act:

The state’s Endangered Species Act (M.G.L. c. 131A and 321 CMR 8:00, 321 CMR
10:00) provides for listing endangered or threatened species or species of concern, and of
their habitat. Once listed, the Act prohibits the taking, possession, transport, export,
processing, sale or purchase of such species and any other species listed under the

Federal Endangered Species Act. The Act prohibits any alteration of significant habitat of
any protected species that may reduce the viability of the habitat. The Act is administered
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by NHESP within the Massachusetts Department of Fish and Game (DFG, formerly the
Department of Fisheries, Wildlife and Environmental Law Enforcement). The NHESP
publishes a map of estimated threatened and endangered species habitat, however, the
resident species are not identified to prevent unauthorized takings. The Massachusetts
program also coordinates with the Federal Endangered Species Act, administered by the
U.S. Fish and Wildlife Service. The Federal Endangered Species Act of 1973 lists plants
and animals as either Endangered or Threatened and designates areas of Critical Habitat
for each listed species. The ESA prohibits the taking of a listed species, as well as any
activity having a negative effect on a listed species or designated critical habitat.
Furthermore, the ESA requires consultation with the U.S. Fish and Wildlife Service
concerning proposed activities that may have an adverse effect on a listed species or
critical habitat.

Ocean Sanctuaries Act

The Ocean Sanctuaries Act (MGL c. 132A, ss.12A-16F, 18 and 302 CMR 5.00)
established five Ocean Sanctuaries in Massachusetts waters: the Cape Cod, Cape Cod
Bay, Cape and Islands, North Shore, and South Essex Ocean Sanctuaries. The sanctuaries
include most state waters with the major exception of an area east of Boston Harbor. The
Wagquoit Bay Reserve is within the Cape and Islands Ocean Sanctuary. The landward
boundary of the sanctuaries is the mean low water mark and the seaward boundary is the
limit of state waters, generally three miles offshore.

The Department of Conservation and Recreation (DCR) administers the Ocean
Sanctuaries Program. The Act prohibits activities that may significantly alter or endanger
the ecology or appearance of the ocean, seabed, or subsoil of sanctuaries or the Cape Cod
National Seashore. To accomplish this goal the Act prohibits (1) building structures on or
under the seabed; (2) construction or operation of offshore or floating electrical
generating stations; drilling or removal of sand, gravel (except for the purposes of beach
nourishment), other minerals, gases, or oils; (3) dumping or discharge of commercial,
municipal, domestic or industrial wastes; (4) commercial advertising; and (5) incineration
of solid waste or refuse on vessels within sanctuary boundaries. These prohibitions may
be waived if a finding of “public necessity and convenience” can be made for the
proposed project or activity.

There is no separate Ocean Sanctuaries review process. Ocean Sanctuaries staff comment
on MEPA filings and on DEP Chapter 91 license applications during the respective
public comment periods. Proposals that are below MEPA thresholds are presumed to
comply with the Ocean Sanctuaries Act. Likewise, a project that receives a Chapter 91
License is presumed to comply with the Ocean Sanctuaries Act.

Waguoit Bay No Discharge Zone

Wagquoit Bay is a Federal No Discharge Zone, as designated by the US EPA. This
designation prohibits discharge from any type of marine head to the waters of the Bay.
Type | and Type Il marine sanitation devices, designed to treat waste and discharge it
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overboard, cannot be discharged in the Bay. Any waste generated must be retained and
either pumped out to a system that ultimately discharges to an approved land-based
treatment system or taken out of the Bay for discharge. Type Il marine sanitation devices
include holding tanks, incinerating devices, and recirculating devices; none of these can
legally discharge any material into the Bay. It is, of course, illegal to discharge raw
sewage to the Territorial Sea or any inland waterbody.

Two pump-out facilities are available in waters connected to Waquoit Bay. Bosun’s
Marine has a dock-based facility on the Childs River in Falmouth. The Town of Mashpee
operates a boat-based pump-out. Boaters can contact the Mashpee Harbor Master on
VHS Channel 9 on Sundays for free pumpouts in Waquoit and Popponesett Bays. It is
available dockside at other times at the town dock on Little River. The pumpout boat is in
the water until Columbus Day.

Waquoit National Historic District

The Waquoit National Historic District was listed in the National Register of Historic
Places on February 26, 2004. The Reserve’s Headquarters Site is located within the
Historic District which is roughly bounded by the Childs River, Carriage Shop Rd.,
Wagquoit Hwy., Moonakis River, Moonakis Rd., Waquoit Bay, and Waquoit Landing.
Listing in the National Register provides formal recognition of a property’s significance
and makes the property eligible for preservation restrictions and provides limited
protection from federally funded, licensed or assisted projects. The district is significant
as an isolated Falmouth Village that reached the high point of its development in the
1850s with industrial, marine, agricultural, and summer tourism components.

Because of the National Historic District designation, the historic Shingle Style main
house and boat house and other existing outbuildings must continue to look as they do.
The Cape Cod Commission, a regional planning body, will review proposals for
substantial and detrimental alterations to, or demolition of, existing structures. New
buildings on site are not subject to Cape Cod Commission Review. They are, however,
subject to review by the Falmouth Historical Commission. Any new construction must be
located in places that do not obstruct the existing views of the ca. 1900 estate and its
buildings.

Other State Requlatory Requirements Specific to DCR-Owned Lands

Rules governing all Forests and Parks and the public's use of these lands are regulated by
304 CMR 12, an outline of which follows.

304 CMR 12.00: FORESTS AND PARKS RULES
Section

12.01: General Provisions
12.02: Definitions
12.03: Hours of Operations
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12.04: Public Behavior, Disorderly Conduct and Removal of Persons

12.05: Enforcement

12.06: Alcoholic Beverages Prohibited

12.07:  Audio or Noise Producing Devices

12.08: Animals on Division Properties

12.09: Seeing Eye and Medical Support Dogs Allowed

12.10: Dumping, Littering, and Garbage

12.11: Damage to Buildings, Signs and Other Property; Metal Detectors; Geological Features
and Artifacts

12.12: Solicitation and Commercial Use

12.13: Fires, Lighted Smoking Materials, Embers

12.14:  Smoking in Department Buildings Prohibited

12.15: Technical Climbing

12.16: Free Flight Devices

12.17: Special Use Permits

12.18: Hunting Fishing and Trapping

12.19: Target Shooting

12.20: Field Trials

12.21: Use of Non-Motorized Vehicles

12.22: Facilities Fees

12.23: Traffic Rules and Parking

12.24: Designated Campsites: General Rules

12.25: Designated Campsite or Cabin Visitors

12.26: Campsite Overflow Areas

12.27: Group Campsites, Safari Sites and Day Use Sites

12.28: Trail Use, General Provisions

12.29: Snow Vehicle and Off-Road Vehicle Operation

12.30: Trail Use, Bicycle Paths and Rail Trails

12.31: Use of Appalachian Trail

12.32: Use of Division Water Bodies including Beaches

12.33;  Swimming Pools

12.34; Boating/Watercraft

12.35:  Windsurfing

12.36: Board Surfing

12.37:  Towing Behind Boats

12.38: Private Use of Division Waters

To summarize a few points relevant to the Reserve:

e No person shall bring a dog, cat or other animal into any State Forest, Park or
Reservation except in areas and under conditions determined by the Director of
the Division of Forests and Parks (304 CMR 12.08). For WBNERR, this means
that dogs are allowed on leashes in most areas. However, they are not permitted
on the public swimming beaches at South Cape Beach State Park or in piping
plover nesting areas from April 1 to September 30.

e Littering is prohibited (304 CMR 12.10).

e A person shall not damage or remove any Department property real or personal
(304 CMR 12.11).

¢ No person shall launch or use any internal combustion powered watercraft of any
nature or type on Division waters were it is posted as prohibited (as it is on all
Reserve Ponds) (304 CMR 12.34).
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Appendix G Non-SWMP Monitoring Programs

BayWatchers — BayWatchers is a volunteer Citizen Water Quality Monitoring group
based in Waquoit Bay and begun in 1993. Each of the 8 sites throughout the Reserve
is measured for dissolved oxygen, salinity, temperature (air and water), water clarity
(secchi depth), chlorophyll and nutrients. All sites are monitored once a month in the
winter and twice a month in the summer.

CoastWatchers — CoastWatchers is another group staffed by volunteers. They
measure shoreline change on the 3 miles of Waquoit Bay NERR’s Vineyard Sound-
facing coastline. Since October 2000, linear and profile measurements have been
taken of South Cape Beach and Washburn Island every 2 months from October
through April.

. Threatened/Endangered Species — Threatened and endangered species are present
throughout the Reserve. Every spring, Piping Plovers (Charadrius melodus) appear
on the beaches of Washburn Island, South Cape Beach, and neighboring New
Seabury. The Reserve’s seasonal Shorebird Manager and trained volunteers monitor
the beaches and erect symbolic fencing to protect the Plovers. Other monitored
species include the Roseate Tern, Least Tern, Common Tern, Willets, and American
Oyster Catchers. Monitoring programs are also in place for rare, endangered or state
listed plants, including Northern Blazing Star (Liatris borealis) and Sandplain
Gerardia (Agalinus acuta).

USGS Stream Gauge program — Quashnet River: USGS and other federal and
state agencies monitor stream/river flow throughout the US using stream gauges. The
data has a high importance for all water resource managers as well as emergency
managers in case of flood conditions. Data on Quashnet River flow - the largest
freshwater input into Waquoit Bay - is highly valuable environmental information for
WBNERR researchers. The Quashnet River gauge is currently the only one on Cape
Cod. While this program is not operated by WBNERR, it is located within the
Reserve and on Reserve land, and monitors the Reserve’s most important fresh water
stream. Due to budget cutbacks, there have attempts, in the past, to eliminate this
important station from the program. This and the SWMP programs are both part of
the National Hydrometeorological Data System. WBNERR has high interest in seeing
this important monitoring program maintained.

River Instream Flow Stewards (RIFLS): Managed by the MA Division of
Ecological Restoration (DER) (formerly Riverways). RIFLS is a program that enables
local groups to learn about the importance of healthy streamflow, document
streamflow on otherwise un-gauged rivers and restore more natural flow regimes in
rivers suffering from abnormal flow alterations. Streamflow data are essential in
determining suitability of rivers for fish restoration, specifically sea-run brook trout
and river herring. WBNERR cooperates with DER, Falmouth Rod and Gun Club, and
Department of Fish and Wildlife. To monitor a gauge they installed on the Childs
River. ( http://www.rifls.org/detail.asp?siteld=64)

Horseshoe Crab spawning survey: Horseshoe crabs are counted in a known
spawning area during the full and new-moon high tides in May and June as part of a
regional effort to characterize the spawning population and to summarize a relative
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11.

spawning index over time for the species. The survey was started in response to
concerns that HSC populations may be declining due to habitat loss and harvest
pressure. Our survey is one of many state and New England-wide. The MA Division
of Marine Fisheries compiles data from Massachusetts to assess trends in the
spawning population and inform management decisions See:
http://www.mass.gov/dfwele/dmf/programsandprojects/horseshoe_crab.htm#hcrab
Nekton (free-swimming fish, crabs, and shrimp): In 2007, an area of salt marsh was
restored at South Cape Beach by opening up a culvert and restoring tidal flow to an
area that had been choked off from the ocean. This survey is designed to examine
similarities and differences in the nekton communities in the restored marsh and a
similar, natural marsh nearby to see if the restored area starts to function like a natural
marsh.

Breeding birds: Birds are commonly used as sensitive environmental indicators.
While, birds are only one of several types of organisms that inhabit salt marshes, they
can yield insight that may be overlooked by studying only plants, invertebrates or
fish. In 2000, the Reserve launched a volunteer-based effort to monitor the
populations of breeding birds in three areas of the Reserve; the Quashnet River,
Abigail’s Brook and Sage Lot Pond. Monitoring the population of breeding birds over
time can give managers information on changes in vegetation, prey abundance,
predation pressure, and changing climate.

Osprey: Like many raptors, this once-endangered bird has made a spectacular
comeback since banning the pesticide DDT. A total of 37 osprey nest sites have been
located in the areas around Waquoit Bay and mapped using GPS coordinates. The
occupied sites are visited once monthly from April through Aug/ September by staff
and volunteers to record activity and document the number of chicks fledged from
each nest. In 2011, the project also included the repair of several nesting platforms.
WBNERR’s data is incorporated into regional nesting data compiled by Mass
Audubon Society.

New England Cottontail rabbit: This native species is separate from the introduced
Eastern Cottontail rabbits typically seen in open areas.New England Cottontails need
dense underbrush to survive. As forests mature and shade out brush, or land is cleared
for housing, this habitat has become increasingly rare, resulting in a disappearance of
these rabbits from 86% of their former range. In an effort to keep it off the
endangered species list, US Fish and Wildlife Service is documenting species
occurrence, population estimates, and recovery efforts. Cape Cod and especially
Mashpee (including Reserve land at South Cape Beach) contain some of the largest
populations of the species in New England. Monitoring consists of trapping, tagging,
collaring, and tracking individual rabbits. It also includes pellet collection and DNA
analysis for species identification. Field work is done primarily in the winter.(
http://www.fws.gov/northeast/indepth/rabbit/index.html)

Trout: Brook trout are the only trout native to eastern North America and are
considered an indicator species because they are sensitive to change in the
environment. Historically very common in this region, the brook trout is now
classified as “reduced”, “greatly reduced” or “extirpated” from its original home
waters in eastern Massachusetts, which is indicative of the degree of modification to
their original habitats. Together with MA Fish and Game and Trout Unlimited, we

A. 33


http://www.mass.gov/dfwele/dmf/programsandprojects/horseshoe_crab.htm#hcrab
http://www.fws.gov/northeast/indepth/rabbit/index.html

12.

track movement of tagged fish throughout the watershed. Animal tagging studies help
us understand individual movement behaviors, the size of home ranges, migration
patterns, habitat usage, and population characteristics. Understanding these factors
can inform conservation decisions pertaining to many species, but is particularly
important when dealing with anadromous fish, such as sea-run brook trout, because of
their complex life histories.
(http://www.capecodtu.org/QUASHNET_RESTORATION.html)

Fish survey: The Massachusetts Division of Marine Fisheries (MDMF) has carried
out an annual seine (net) survey in six Cape Cod estuaries (including Waquoit Bay)
since the mid-1970s with the primary mission of assessing the new young-of-the-year
winter flounder population. The results are used to assess how this valuable
commercial and recreational species is doing. While carrying out this regular survey,
MDMEF has also recorded detailed data on a number of other species as well including
Blue Crab and Green Crab. Interestingly this database spans a period of notable
habitat decline, particularly a major reduction in eelgrass, within most of these Cape
Cod estuaries. The dataset represents the longest, most detailed, and most rigorously
maintained biological record of estuarine species for Cape Cod.

A. 34



Appendix HKEEP Implementation Plan

K-12 Estuary Education
Program

Goals:
1.

Teachers and students will have the
knowledge, appreciation and skills to act
as stewards of estuarine resources.

An increasing number of teachers and
environmental educators on Cape Cod
and Massachusetts will use NERRS
science education products and programs.

Obijectives:
Teachers and students will . . .

1.

Understand estuarine environments,

coastal watersheds, coastal management

issues, and their own role as stewards of

the environment

Use NERRS science to consciously act in promoting the health of estuaries
Understand and use data streams for furthering the protection of estuaries.

Value the NERRS and support our mission.

Infuse NERRS science into formal education venues.

Operating Principles:

1.

2.

Most importantly, KEEP will include field-based estuarine science

KEEP programs implemented at Reserves, will be aligned with State and local
agendas.

Inquiry based learning will be emphasized.

Well-defined evaluation strategies will be coordinated nationally to measure the
overall effectiveness of the program.

Clear learning objectives will guide the implementation of all KEEP programs.
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6. KEEP programs will use a variety of delivery modes to reach different learning styles

and will be creative and innovative in the use of technology.

Wagquoit Bay Reserve K-12 Estuary Education Program Action

Plan

The Waquoit Bay NERR recently completed a needs assessment of teachers who teach science on Cape
Cod. The survey showed that more than two-thirds of respondents have received no training related to
estuaries, watersheds, and the ocean in the last three years. When asked what was needed to support
their teaching, the highest ranked highly needed choice was professional development. It also revealed
that 91% of respondents want to include more outdoor education activities into their classes. When asked
what help they need to accomplish that, 75% stated they would like professional development on
conducting field experiences. These results indicate a high need for professional development in
conducting field experiences with students.

How can we institutionalize estuary/watershed education in Cape Cod school districts?

0 Gather final piece of information on which districts require
estuary/watershed education and where it fits for them

o0 Adbvertise programs in terms of STEM and A Framework for K-12 Science
Education: Practices, Crosscutting Concepts, and Core Ideas

0 Develop relationships with curriculum directors to provide both staff
training and student programs for whole grade levels in districts.

o Offer a range of products to appeal to those willing to commit a large
amount of time and effort to topic as well as those who need to start with
smaller commitments of time.

Web-based:

Promote www.estuaries.noaa.gov and Education section of WBNERR website
Add content to Education section of WBNERR website (and submit for possible
inclusion to estuaries.gov)

o State Framework alignments and National Framework alignments
Lesson Plans, data activities
Resources available to teachers
Upcoming workshops
Pre and post activities
Post student stewardship projects (picture and caption)
Links to CTP and research resources for background information

O o0O0O00O0

Student Programs:

Continue to place emphasis on Habitat (ecosystems) and Water quality

Add more emphasis on Sea Level Rise/Coastal Impacts of Climate Change
Continue current programs that are integrated into school districts (Falmouth
Grade 6, and 8, DY Grade 6, Mashpee Grade 5)

Add districts and individual classes as funding/staffing become available with an
emphasis on whole grades in a district and underserved audiences (sliding scale)
Continue policy of grade 4 or up and customizing to participant’s curriculum
needs (refer lower grades to other organizations unless underserved audience)
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Add pre and post field experience activities

Require pre-trip after school session (at school) for all teachers who are going on
field experience (introduce pre and post activities, expectations for field
experience)

Develop self-guided programs for teachers to bring classes to South Cape Beach
on their own. Offer training for teachers before they come.

Consider adding internship/mentorship program for high school students to work
with individual researchers at Waquoit Bay Reserve (researchers write up need,
Joan sends out to teachers on WBNERR’s e-list, teachers recommend appropriate
students) Endorsed by teachers on Advisory committee as highly desireable- may
have some logistical problems to work out (liability issues) and staffing (may
need to write grant to hire coordinator or collaborate with WHSTEP)

Teacher Programs

Continue to place emphasis on Habitat (ecosystems), Coastal Impacts of Climate
Change/Sea Level Rise, and Water quality
Develop TOTE into 3 credit, yearlong course (ending in May).
Pre-service teacher training
o0 Contact nearby colleges
0 Tryto get embedded into STEM or science methods courses. Offer to
guest teach one class session at the college (way to introduce both students
and professors to NERRS/NOAA resources). Invite the professor to use
WBNERR as field trip site.
Get on the schedule for in service days at the schools
0 Contact Cape Cod Collaborative to partner for Cape-wide professional
development day
o0 Work with schools to get on in-service training days in school districts
Make mini presentations at faculty meetings after school: Contact all schools and
ask to visit a department meeting (likely science, then math). Give short
presentation to present about
e Websites (www.estuaries.noaa.gov , www.waquoitbayreserve.org )
e How estuary/watershed education relates to State and new National
Frameworks
e Upcoming WBNERR professional development workshops
e Other resources available from WBNERR
e Ask them how we could support getting more estuary and watershed
education into their school)
1 credit workshops (need 12 contact hours- 2 days during school vacation).
Topics (taken from KEEP Needs Assessment):
e Coastal Processes/Cape Cod geology/Sea level Rise and Coastal Impacts
of Climate Change
e Estuary processes and values/Eutrophication/Nitrogen Cycle
Day long workshops: Focus on one topic. Pick topics on combination of
NA/focus groups and which researchers are good speakers. Could string two
together for 1 credit, etc.
o Format: Week day, 9-3
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e Intro to topic by WBNERR educators.
e Scientist presentation (Powerpoint, archive on website)
e Classroom activities (break into 2 groups- primary and secondary)
e Hands-on (scientific concepts)
e \Web-based- data analysis
e Field-based experience
e Visit study site with scientist
e Do field activity that can be adapted for classroom
e Teacher debrief, sharing ideas on how to apply in classroom
e Take home Kit:
e |If we can get grant: pieces of equipment, print out and
laminate good graphics, supplies for activities in one place
e Section on website
0 Researcher’s presentation
0 Lesson plans for what we did
0 Good website links
o0 Curriculum framework alignments
o Graphics
o If they want credit or PDPs:
e Write a reflection piece that includes your thoughts on:
e Scientific content of the workshop (personal reflection)
e How you intend to incorporate what you learned into your
classroom
e Alignments to state frameworks (for the subject you teach)
Evaluation
o Develop ways to evaluate website, student programs, teacher programs
e Website:
e Count number of hits,
e Ask Advisory Committee to evaluate and provide
suggestions after we work on it (they have already given

input)
e Students:
e Several performance measures are being kept for the
NERRS

e Continue giving teachers a post visit satisfaction survey,
review and implement appropriate suggestions
e At least 10% of students will be given pre and post visit test
on content (have been doing on paper- will move to keypad
and possibly surveymonkey)
e Teachers
e Various methods are used depending on length of program
0 TOTE has post satisfaction survey, pre/post content
survey, checklist for skills, lesson plan write up and
write up stewardship project with students
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0 One or two day workshops (will be created to fit
workshop)

0 Short faculty meeting presentations (keep track of
how many teachers sign up for teacher e-mail list
and/or attend workshops)

Special project: Salt Marsh Classroom: We plan to build infrastructure on the
marsh to the west of the visitor center to be able to do everything that we will do
at the bio-monitoring site at South Cape Beach except on a smaller and less
expensive scale. There will be a boardwalk so we will reduce impacts while
increasing access. The purpose of the educational salt marsh is:
e To provide a hands-on learning experience for students and teachers to
better understand estuary ecology.

e To increase understanding of, and support for, estuary research and
monitoring.

Focus all programs on habitat, water quality, and coastal impacts of climate
change/ sea level rise
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Appendix I Waquoit Bay Reserve Public Access Plan

Each year over 60,000 people visit the Waquoit Bay National Estuarine Research
Reserve Headquarters Site, South Cape Beach State Park, Washburn Island, Quashnet
Woods, other parcels of WBNERR property. Some come for the recreational
opportunities that the Reserve provides, including camping, swimming, fishing and
shellfishing, hiking, boating, and birding. Others come for more structured activities that
are related to the Reserve's research and education programs. Activities are held or
allowed at all components of the Reserve. Some rules and regulations are common to all
components and are summarized above. Other rules are specific to particular components
and are described below.

Headquarters Site

Reserve policy concerning public access to the Headquarters Site includes the following
guidelines:

e The Headquarters Site is limited to passive recreational activities that do not
compromise the mission or objectives of the Reserve.

e Qutside groups may use the Headquarters Site as long as their mission and
objectives are consistent with the Reserve's or if the Reserve provides an
educational program as an integral part of their program.

e Access to the beach through the Headquarters Site for recreational use is
discouraged because of potential conflicts with research or education programs on
the beach or in the water in front of the beach. As an attractive alternative, South
Cape Beach State Park provides considerably more extensive beach facilities.
Also, people with boats are welcome to use the beaches on Washburn Island.

e Limited access is provided to commercial and recreational shellfishers on a
“straight to the resource” basis. That is, shellfishers are allowed to use some of the
limited parking spaces at the Headquarters Site during regular operating hours as
long as there are no large events going on and as long as they pass through to the
shellfishing area without lingering on the Reserve’s or abutters’ beaches.

e Public access to the research laboratory is limited to tours guided by Reserve staff
members or volunteers. This policy protects both visitors and the integrity of the
research work being done.

e Access to the endangered species management area is limited to Reserve staff
members, researchers and volunteers working with this program. This directive
protects the fragile plants in this management area.

South Cape Beach State Park

The following policies and guidance balance the requirements of resource protection,
research, and quality recreational experiences.



e Swimming, sunbathing, fishing, hiking and birdwatching are the primary
recreational uses of the beach area.

e No motorized boating access is provided at South Cape Beach State Park. There is
a state-funded boat ramp on Great River accessed from Great Oak Road.

e Access is allowed on a year-to-year basis for hunting in season. Access for
hunting is reassessed annually by WBNERR and the South Cape Beach Advisory
Committee.

e Off-road vehicles are prohibited.

Childs River

While there are no official trails on the Childs River property, the public is permitted to
hike and explore. Regulations guiding usage are posted on signs at the property’s
boundaries.

Abigail Brook

The Abigail Brook property has an existing public trail that is maintained by volunteers.
Regulations guiding usage are posted on signs at the property’s boundaries.

Enforcement

Most permanent and seasonal staff are trained to educate visitors about relevant rules and
regulations. They are not, however, trained in, nor authorized to carry out, law
enforcement activities. Rather, they are expected to report unlawful behavior to the
appropriate personnel or outside law enforcement officials.

Environmental Police Officers (EPOs) are responsible for enforcement of the
Department’s rules and regulations on DCR properties, searching for lost or missing
persons, and assisting the Massachusetts Bureau of Forest Fire Control as needed. Park
Rangers can invoke the non-criminal citation process as necessary. The citation process
may involve issuing fines or tickets for various infractions of DCR rules.

The Forests and Parks Supervisor typically encounters incidents like illegal dumping,
land encroachment, off-road vehicle use and illegal fire pits. Illegal dumping on Reserve
property is a perennial problem. WBNERR staff will continue to identify illegal dumping
during their routine patrols and, for both aesthetic and safety reasons, will collect the
debris for proper disposal.

Occasionally, an incident of a more serious nature occurs and restraint is used.
Cooperation with police may result in an arrest at a DCR facility. The Reserve may call
upon local police departments, Harbormasters, Natural Resource Officers, Massachusetts
Environmental Police Officers and the U.S. Coast Guard for additional patrol,
enforcement, and emergency response as necessary. All incidents must be reported to
DCR through the formal incident reporting process.



Appendix ] WBNERR Land Acquisition Plan: 2014-2018

Introduction
Purpose

The WBNERR Land Acquisition Plan documents a strategy to acquire interest (fee
simple or easement) in key land parcels in proximity to the Reserve boundary that
provide one or more of the following values:

Resource protection for terrestrial resources,

Resource protection for aquatic/estuarine resources,
Access for research,

Access for education programs,

Sites for stewardship demonstrations,

Locations for potential research/education facilities, and/or
Access for passive coastal recreation.

The Reserve will pursue acquisitions independently and in partnership with other
organizations. Reserve acquisitions are covered by the NOAA OCRM 2005
Programmatic Environmental Assessment and Finding of No Significant Impact
(PEA/FONSI) for the Coastal and Estuarine Land Conservation Program/Fish and
Wildlife Conservation Act/National Estuarine Research Reserves
(CELCP/FWCA/NERR) acquisitions.

Overview of WBNERR

Wagquoit Bay National Estuarine Research Reserve, located in the towns of Falmouth and
Mashpee in Massachusetts, was formally established in June 1998. It is composed of
open waters, barrier beaches, sand dunes, fresh and salt marshes, rivers, and mixed pine
and oak forests. The more than 2,700 acres of aquatic and terrestrial habitat in the
Reserve are representative of the New England portion of the Virginian biogeographic
province.

The Reserve is guided by the following mission, vision, and goal statements:

Mission: To promote science-based decision-making that leads to healthy coastal
ecosystems.

Vision: To be a vital regional resource for expertise on sustainable coastal
management.



The Reserve’s goals are to:

1. Improve the understanding of coastal ecosystems and the human influences on
them.

2. Improve environmental literacy in our communities to enable environmentally-
sustainable decision-making.

3. Foster coastal ecosystem management solutions through sustained community
engagement.

4. Manage land and facilities in a manner that balances enjoyment by current
generations with conservation for the future.

5. Improve the operations and stature of the Reserve.

The Reserve's primary activities are organized into three program areas: research and
monitoring, training and education, and stewardship. All of the programs address the
themes of water quality/eutrophication, climate change/renewable energy, and coastal
ecosystem management. The program areas are supported by the Reserve's administrative
and maintenance functions.

Local Real Estate Market

Cape Cod is one of the nation’s major resorts, located 75 miles from Boston and
Providence and 250 miles from New York City. WBNERR is located in two towns,
Falmouth and Mashpee, with roots dating back to the seventeenth century. Today, both
towns are becoming increasingly developed. Undeveloped land in the area is rapidly
disappearing as the once rural landscape becomes suburbanized. Developable parcels
greater than 50 acres no longer exist in the vicinity of Waquoit Bay and its watershed.
Most unprotected, undeveloped land remaining in the area is in parcels of two to ten acres
and many of these pieces are already, or are in the process of being, subdivided.

The decreasing regional supply of developable land makes land protection ever more
important. The associated increase in land pricing, however, makes land protection ever
more challenging. Waterfront and waterview land is almost entirely developed and
remaining parcels are priced at a tremendous premium. Even inland of the water within
the Waquoit Bay watershed, the demand for residential housing is driving up the price of
undeveloped land. Recent market research indicates that neighborhood subdivisions with
privacy and a high level of conformity support home prices in the range of $650,000 and
above. The remaining undeveloped land parcels in the vicinity of the Reserve are
currently highly vulnerable to this type of development. Additionally, the State of
Massachusetts” Comprehensive Permit Law (known as Chapter 40 B) which allows for a
relaxation of local zoning restrictions when a proposed development includes
affordability restrictions on 25% of its units, enables higher housing densities that, in
turn, lead to higher land values.
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In the past, WBNERR has been integral in protecting large tracts of land threatened by
conversion to residential developments. The Reserve's land preservation efforts have
created the regionally unique environment that exists today for research, education,
stewardship and recreation. WBNERR’s role in land acquisition is changing with the
changing regional real estate market. There are few opportunities for large parcel
protection that match the high profile successes of the past. A variety of opportunities
exist, however, to protect important resource values and provide sites for enhanced
research, education and stewardship activities through the acquisition of certain smaller
parcels in the area. This plan describes the strategy for identifying parcels for acquisition
by WBNERR.

Community Involvement in Development of the Land Acquisition Plan

WBNERR's land acquisition activities are guided by, and coordinated with, the land
acquisition priorities of the Mashpee National Wildlife Refuge. The Refuge was
established in 1995 by the U.S. Fish and Wildlife Service, through an act of Congress, to
assure long-term protection of the unique and highly productive natural resources
associated with the Waquoit Bay watershed. The authorizing legislation established a
land acquisition boundary that includes 5,871 acres, the majority of which lie within the
Wagquoit Bay watershed. Also in 1995, the U.S. Fish and Wildlife Service developed a
Land Protection Plan that prioritized all land parcels within the land acquisition boundary
based on:

e Biological significance of the habitat for the protection of the Waquoit Bay
watershed,

e EXxisting and potential development threats,

e Continuity with other protected parcels within the Refuge, and

e Auvailability of willing sellers.

Concurrent with establishment of the Reserve, eight Federal, state, local and private
conservation organizations, including WBNERR, formed the Mashpee National Wildlife
Refuge Conservation Partnership (MNWRCP). At the time of designation, 2,782 acres of
land within the acquisition boundary were already protected by the organizations of the
MNWR Partnership. Since 1995 the partners have protected approximately 1,400
additional acres of land within the acquisition boundary. WBNERR has gained title to
several parcels and has facilitated the acquisition of land by partner organizations. In
recent years WBNERR has focused all land acquisition activities toward parcels that are
both within the MNWR land acquisition boundary and within the Waquoit Bay watershed
boundary, and has worked closely with other MNWR partner organizations in planning,
prioritizing and implementing land acquisitions.

All of the new lands acquired by WBNERR during the past five years are within the
MNWR land acquisition boundary. A Final Environmental Assessment of the MNWR
(USFWS 1995) found “no significant impact” would result from the proposal to
cooperatively preserve, protect, and manage lands within the towns of Mashpee and
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Falmouth. The proposal was developed by USFWS after extensive public input from
citizens, elected officials, government agencies, and interested organizations.

Existing Land Protection Tools

A variety of excellent conservation planning tools currently exist to guide land protection
in the State of Massachusetts. WBNERR and the Mashpee National Wildlife Refuge
Conservation Partnership drew heavily upon the resources and policies of BioMap,
Living Waters, the Massachusetts Statewide Land Conservation Plan (SLCP), and the
Coastal and Estuarine Land Conservation (CELC) Plan when developing this land
acquisition plan.

BioMap: BioMap, a program of the the Massachusetts Natural Heritage and
Endangered Species Program (NH&ESP), maintains and continually updates a series
of maps depicting “Core Habitats” and “Supporting Natural Landscapes” critical for
protecting biodiversity in Massachusetts. The maps are based on a long-term data
base of rare plants, animals and natural communities in the state. The terrestrial “Core
habitat” areas include multiple sites for 246 rare plant species, 129 rare animal
species (vertebrates and invertebrates), and 92 natural community types.

Living Waters: Living Waters, another MA NH&ESP effort, is intended to
compliment BioMap. Living Waters identifies the lakes, ponds, rivers and streams
that should be the highest priority for freshwater biodiversity conservation in
Massachusetts. Similar to BioMap, these special areas are referred to as “Core
Habitats” and are comprised of the most important habitats for rare aquatic animals
and plants and exemplary freshwater habitats. The Living Waters report also
identifies the “Critical Supporting Watershed” for each of the freshwater “Core
Habitats.” The Supporting Watersheds included the portion of the watershed that has
the greatest potential to sustain or degrade the “Core Habitats”.

Massachusetts Statewide Land Conservation Plan (SLCP): The Massachusetts
Statewide Land Conservation Plan (SLCP) was developed by a 33-member task force
that was appointed by the Commonwealth’s Secretary of Environmental Affairs in the
spring of 2001 and included all major state and regional land trusts, state and Federal
conservation agencies, statewide watershed and conservation commission
organizations, a regional planning agency, and a conservation foundation. The goal of
the task force was to use existing statewide and regional plans and other data to
develop a strategy that would protect the six major resource categories of the
Commonwealth including: water resources, important habitat, working farms and
forests, greenways, outdoor recreation sites, and urban parks.

The plan includes specific acreage goals that should be protected by the partners and
a discussion of the various tools that should be considered for conservation
protection. Core Habitat and Supporting Natural Landscape areas identified in the
BioMap project form a large component of the plan. Other areas were considered to
have statewide or regional significance and in the Cape Cod region, were included in
the SLCP if they were contained in three or more regional conservation planning
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efforts. Land acquisitions by Massachusetts state agencies, including DCR are guided
by the SLCP.

e Coastal and Estuarine Land Conservation (CELC) Plan: In 2005, the
Massachusetts Office of Coastal Zone Management in cooperation with other state
and Federal land management agencies, including the Department of Conservation
and Recreation, developed a statewide Coastal and Estuarine Land Conservation
(CELC) Plan. This plan was developed as a requirement to allow Massachusetts
coastal land protection projects to be eligible for funding from NOAA’s Coastal and
Estuarine Land Conservation Program (CELCP). This plan provides an assessment of
priority conservation needs and clear guidance for nominating and selecting coastal
and estuarine land conservation projects within the state. Land areas identified for
protection in this plan are based on lands identified within the BioMap, Living Waters
and the SLCP that occur in the coastal towns of Massachusetts. The CELC Plan does
not include parcels from the SLCP that were valued solely for agricultural/
silvicultural values and gives parcels protective of drinking water resources equal
importance to parcels protective of other resource values (SLCP gives twice the
consideration to drinking water as to other resource values). Additional parcels were
included in the CELCP for proximity to marine and estuarine shoreline (all parcels
greater than three acres in size and within 2,000 feet of shoreline), for proximity to
major surface water tributaries (all parcels greater than three acres in size within 1000
feet of a major tributary), and for proximity to regional trails (all parcels within 200
feet of an existing or proposed regional trail).

Resource Assessments
Land Use

Lands within the Stewardship Focus Area are primarily composed of upland pitch
pine/oak forests, freshwater wetlands, kettle ponds and other habitats representative of
the bioregion. Much of the forested open space in the watershed has been converted to
low density single family home residential development (Figure 22). The towns of
Falmouth, Mashpee and Sandwich lie within the Waquoit Bay watershed. These are some
of the most rapidly growing towns in Massachusetts. Commercial and retail
developments occur along Route 28 and Route 151. The Massachusetts Military
Reservation, including a large airstrip and associated facilities, exists in the northern most
portion of the watershed. A limited amount of land in the watershed is still used for
cranberry agriculture.

Rare, Threatened or Endangered Species

A variety of state and federally listed protected species occur within the watershed
(Figure 23).

Archeological, Historical, and Cultural Resources



The Waquoit Bay region is the ancestral and modern home of the Wampanoag Indians.
There are, therefore, an abundance of significant archeological sites within both the
Reserve Boundary and the SFA. Details about specific sites, including locations, are kept
confidential because of the vulnerability of these irreplaceable resources. The information
is maintained by the Massachusetts Historical Commission and the DCR Office of
Cultural Resources. Such resource values should be considered in planning future land
acquisition and protection activities.

The Reserve’s headquarters are located within the Waquoit National Historic District
(Figure 24). The Historic District was established in 2004 in recognition of the area’s
significance as an isolated Falmouth Village that reached the high point of its
development in the 1850s with industrial, marine, agricultural, and summer

tourism components. The Historic District is roughly bounded by the Childs River,
Carriage Shop Rd., Waquoit Hwy., Moonakis River, Moonakis Rd., Waquoit Bay, and
Wagquoit Landing.

Figure 22: Land Use Change in the Waquoit Bay Watershed




Figure 23: Rare Species Habitat

Figure 24: Waquoit National Historic District
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Priority Land Types

The following descriptors classify land types that exist within the SFA that are priorities
for acquisition in order to advance the WBNERR mission.

e Shoreline: This category includes actual coastal shoreline on Nantucket Sound,
the Waquoit Bay Estuarine System and its associated salt pond embayments and
salt marshes, the estuary’s tributary rivers, and the kettle ponds of the watershed.

e Coastal habitats: This category includes any land within 2000 feet of a shoreline.
These areas often contain important habitats and are critical to controlling non-
point source nitrogen loading to surface waters.

e Rare/protected species and unique natural habitats: This category includes
state identified coastal “core habitats” for listed species such as piping plover and
least tern (which would also be included in “coastal habitat” above), but also
includes “core habitat” areas for inland and freshwater species within the SFA
which are also very important coastal resources needing protection.

e Contiguous large undisturbed habitats: This category includes parcels that abut
or are adjacent to existing protected conservation lands. Such parcels can
significantly build upon the values of the existing protected land by buffering
existing protected habitats and providing large, unfragmented natural habitat areas
for flora and fauna that require them. Preservation of large contiguous areas of
undeveloped land is particularly important in the Waquoit Bay area on Cape Cod
because development patterns in the region have made these unfragmented areas
increasingly rare.

e Contributing watershed area: This category refers to any piece of land that
drains to groundwater discharging into the Waquoit Bay estuary system. The
waters of the Waquoit Bay estuary are highly affected by land derived pollutants,
particularly nitrogen, moving to the Bay by groundwater and streams. Protecting
watershed land can reduce pollutants from a variety of the most prominent
sources. Also, natural habitats effectively intercept pollutants coming from
outside sources, such as atmospheric deposition.

Priority Areas

The following list describing WBNERR’s priorities for land acquisition, including land
parcels within the Stewardship Focus Area that remain threatened with development.
Working through the Mashpee National Wildlife Refuge Partnership, or alone, using
established DCR land acquisition procedures, the Reserve will work to acquire these
priority land parcels from willing sellers. Acquisition will occur with funds from NOAA,
DCR, other grant sources, a combination of these or through donation. The Reserve will
prioritize fee simple acquisitions, but will consider easements of the appropriate type on
parcels where it will better suit the needs of the Reserve and the available funding.
Individual properties are not given priority ranking because of the constantly changing
market environment. Inclusion of valuable habitat, continuity with existing WBNERR
land or water, continuity with other conservation lands, proximity to surface waters, and
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level of development threat are all considered along with development threat, market
conditions and available funding when making specific land acquisition decisions.

Possible partners for land acquisition include the Compact of Cape Cod Conservation
Land Trusts and all of the members of the MNWR Conservation Partnership: United
States Fish and Wildlife Service, MA Department of Fisheries and Wildlife, Town of
Mashpee, Town of Falmouth, The 300 Committee, The Orenda Wildlife Land Trust, and
Falmouth Rod and Gun Club.

Individual parcel acquisition projects will include a variety of actions by WBNERR.
Funding will be sought from state, Federal and other sources in order to acquire parcels
within the areas identified in this plan. The possibility of real estate donations of parcels
within the SFA will be investigated and donations will be accepted. The Reserve will
continue to work with the MNWR partners to encourage creative land protection deals in
the spirit of the three way land swap that resulted in the 2005 acquisition of the NStar
parcel. Acquisition of conservation restrictions will be investigated as an alternative to
full fee acquisition. When funding is not available to the Reserve, partner organizations
will be encouraged and assisted in protecting lands within the SFA.

Estuary Waterfront

Reasons for acquisition: Undeveloped parcels in this area represent the few remaining
unprotected, undeveloped land parcels that immediately abut the estuaries, tributaries or
associated surface waters of the Waquoit Bay estuary ecosystem. Because of their
proximity to the water these parcels are burdened with the highest risk of development.
These parcels are unique and valuable for their proximity to the shoreline. The natural
communities that they support, including fish, wildlife and vegetation resources are
limited and vanishing resources in the Waquoit Bay area. These parcels also yield
significant benefits to surface water quality in their undeveloped condition. Proximity to
the water also gives these parcels very high value for Reserve research, education and
stewardship activities. Some of these parcels could provide sites for waterfront research
and education facilities.

Land use requlations: The use of these undeveloped parcels is regulated by Falmouth and
Mashpee bylaws. Land use is also subject to regulation under Massachusetts laws
including the Massachusetts Environmental Policy Act (MGL c. 30, ss. 61-62H and 301
CMR 11.00), Public Waterfront Act (MGL c. 91 and 310 CMR 9.00), Wetlands
Protection Act (MGL c. 131, s. 40 and 310 CMR 10.00), Massachusetts Coastal Zone
Management (MCZM) Program Regulations (310 CMR 21.00), and State and Federal
Endangered Species Act (M.G.L. ¢. 131A and 321 CMR 8:00, 321 CMR 10:00).

How acquisition will further purpose and goals of Reserve: The acquisition of estuarine
waterfront land will protect estuarine and surface water quality and natural communities.
Acquisition will also allow access to the estuary and shoreline for research, education and
stewardship activities. Additionally, some of these parcels could provide valuable public
access for passive recreation.
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Post acquisition stewardship: Stewardship at each acquired parcel would be similar to
stewardship at existing Reserve parcels and would likely include signage, surveillance,
enforcement, and habitat protection and restoration.

Potential partners: The organizations of the Mashpee National Wildlife Refuge
conservation are possible partners for all land acquisition projects.

Acquisition costs and future ownership: Full fee ownership is desirable for most parcels.
Conservation restrictions on some of these parcels, however, could provide significant
benefits if fee ownership is not negotiable due to limited funding or other reasons. Market
values in the vicinity of the Reserve range from $200,000 to over $1 million per
developable acre depending on proximity to waterfront. All interests, fee or otherwise,
would be owned by the Commonwealth of Massachusetts.

Central Watershed

Reasons for acquisition: These key land parcels remain unprotected from development in
an area where a very successful coordinated effort has protected large tracts of land. This
area includes the subwatersheds for the Childs and Quashnet Rivers, the two largest
tributary streams of the Waquoit Bay estuary system. Protection efforts by the partners of
the Mashpee National Wildlife Refuge have had tremendous benefits in terms of
protecting water quality in the estuary and natural habitat in and adjacent to the two
streams, both of which are important anadromous fish runs. Development of any of these
key parcels will contribute to nitrogen loading in the estuary and will undermine benefits
of the proposed plan to protect large contiguous tracts of habitat anchored by the existing
WBNERR Quashnet River Area and Childs River Area parcels. Each of these parcels has
very high value for Reserve research, education and stewardship activities.

Land use requlations: The use of these undeveloped parcels is regulated by Falmouth and
Mashpee bylaws. Land use is also subject to regulation under Massachusetts laws
including the Massachusetts Environmental Policy Act (MGL c. 30, ss. 61-62H and 301
CMR 11.00), Public Waterfront Act (MGL c. 91 and 310 CMR 9.00), Wetlands
Protection Act (MGL c. 131, s. 40 and 310 CMR 10.00), Massachusetts Coastal Zone
Management (MCZM) Program Regulations (310 CMR 21.00), and State and Federal
Endangered Species Act (M.G.L. ¢. 131A and 321 CMR 8:00, 321 CMR 10:00).

How acquisition will further purpose and goals of Reserve: Acquisition of parcels in the
central watershed will protect estuarine and surface water quality and natural
communities. Acquisition would also protect significant tracts of undisturbed natural
habitat important for some research, education and stewardship activities. Some of these
parcels could also provide valuable public access for passive recreation.

Post acquisition stewardship: Stewardship at each acquired parcel would be similar to
stewardship at existing Reserve parcels and would likely include signage, surveillance,
enforcement, and habitat protection and restoration.
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Potential partners: The organizations of the Mashpee National Wildlife Refuge
conservation are possible partners for all land acquisition projects.

Acquisition costs and future ownership: Full fee ownership is desirable for most parcels.
Conservation restrictions on some of these parcels, however, could provide significant
benefits if fee ownership is not negotiable due to limited funding or other reasons.
Market values in the vicinity of the Reserve range from $200,000 to over $1 million per
developable acre depending on proximity to waterfront. All interests, fee or otherwise,
would be owned by the Commonwealth of Massachusetts.

East Reserve

Reasons for acquisition: These key land parcels remain unprotected from development in
an area where a very successful coordinated effort has protected large tracts of land. This
area includes the subwatershed for Jehu Pond, one of the few remaining areas containing
eel grass habitat in the Waquoit Bay estuary system. WBNERR’s Abigail Brook area is
in this vicinity and some of these priority parcels would protect the upper portion of
Abigail Brook’s watershed and area with high potential for habitat restoration research
and demonstration projects. Protection of each of these parcels has very high value for
Reserve research, education and stewardship activities and would help to limit nitrogen
loading.

Land use requlations: The use of these undeveloped parcels is regulated by Mashpee
bylaws. Land use is also subject to regulation under Massachusetts laws including the
Massachusetts Environmental Policy Act (MGL c. 30, ss. 61-62H and 301 CMR 11.00),
Public Waterfront Act (MGL c. 91 and 310 CMR 9.00), Wetlands Protection Act (MGL
c. 131, s. 40 and 310 CMR 10.00), Massachusetts Coastal Zone Management (MCZM)
Program Regulations (310 CMR 21.00), and State and Federal Endangered Species Act
(M.G.L. c. 131A and 321 CMR 8:00, 321 CMR 10:00).

How acquisition will further purpose and goals of Reserve: Acquisition of parcels in the

east watershed will protect estuarine and surface water quality and natural communities.

Acquisition would also protect significant tracts of undisturbed natural habitat important
for some research, education and stewardship activities. Some of these parcels could also
provide valuable public access for passive recreation.

Post acquisition stewardship: Stewardship at each acquired parcel would be similar to
stewardship at existing Reserve parcels and would likely include signage, surveillance,
enforcement, and habitat protection and restoration.

Potential partners: The organizations of the Mashpee National Wildlife Refuge
conservation are possible partners for all land acquisition projects.

Acquisition costs and future ownership: Full fee ownership is desirable for most parcels.
Conservation restrictions on some of these parcels, however, could provide significant
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benefits if fee ownership is not negotiable due to limited funding or other reasons. Market
values in the vicinity of the Reserve range from $200,000 to over $1 million per
developable acre depending on proximity to waterfront. All interests, fee or otherwise,
would be owned by the Commonwealth of Massachusetts.

Northern Watershed

Reasons for acquisition: These parcels fall within the land acquisition boundary of the
Mashpee National Wildlife Refuge in the northern part of the Waquoit Bay watershed.
Protection of these parcels would limit nitrogen loading associated with land
development to the Quashnet River and the estuaries. Protection of these parcels will also
contribute to protection of large contiguous parcels of natural habitat that are important
for some Reserve research, education and stewardship activities.

Land use requlations: The use of these undeveloped parcels is regulated by Falmouth and
Sandwich bylaws. Land use is also subject to regulation under Massachusetts laws
including the Massachusetts Environmental Policy Act (MGL c. 30, ss. 61-62H and 301
CMR 11.00), Public Waterfront Act (MGL c. 91 and 310 CMR 9.00), Wetlands
Protection Act (MGL c. 131, s. 40 and 310 CMR 10.00), Massachusetts Coastal Zone
Management (MCZM) Program Regulations (310 CMR 21.00), and State and Federal
Endangered Species Act (M.G.L. c. 131A and 321 CMR 8:00, 321 CMR 10:00. Some
parcels in this area are also subject to military aviation easements.

How acquisition will further purpose and goals of Reserve: Acquisition of parcels in the
northern watershed will protect estuarine and surface water quality and natural
communities. Acquisition would also protect significant tracts of undisturbed natural
habitat important for some research, education and stewardship activities. Some of these
parcels could also provide valuable public access for passive recreation.

Post acquisition stewardship: Stewardship at each acquired parcel would be similar to
stewardship at existing Reserve parcels and would likely include signage, surveillance,
enforcement, and habitat protection and restoration.

Potential partners: The organizations of the Mashpee National Wildlife Refuge
conservation are possible partners for all land acquisition projects.

Acquisition costs and future ownership: Full fee ownership is desirable for most parcels.
Conservation restrictions on some of these parcels, however, could provide significant
benefits if fee ownership is not negotiable due to limited funding or other reasons. Market
values in the vicinity of the Reserve range from $200,000 to over $1 million per
developable acre depending on proximity to waterfront. All interests, fee or otherwise,
would be owned by the Commonwealth of Massachusetts.
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Appendix K MOU between NOAA and Massachusetts
Department of Conservation and Recreation

MEMORANDUM OF UNDERSTANDING
BY AND BETWEEN
THE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
AND THE
COMMONWEALTH OF MASSACHUSETTS
DEPARTMENT OF CONSERVATION AND RECREATION

DETAILING THE STATE-FEDERAL ROLES IN THE MANAGEMENT OF THE
WAQUOIT BAY NATIONAL ESTUARINE RESEARCH RESERVE

This Memorandum of Understanding (MOU) by and bétween the National Oceanic and
Atmospheric Administration (NOAA), Office of Ocean and Coastal Resource
Management (OCRM), 1305 East-West Highway N/ORM, Silver Spring, Maryland,
20910, and the Commonwealth of Massachusetts, Department of Conservation and
Recreation, 251 Causeway Street, Boston, MA 02114 (DCR) shall serve to establish the
framework for coordination, cooperation and communication regarding the Waquoit Bay
National Estuarine Research Reserve (WBNERR or Reserve).

WHEREAS, NOAA designated WBNERR as a National Estuarine Research Reserve
(NERR) in 1988 pursuant to its authority under Section 315 of the Coastal Zone
Management Act of 1972, as amended, (CZMA, P.L. 92-583, 16 U.S.C. 1461) and in
accordance with implementing regulations at 15 CFR 921.30, for the purpose of creating
a natural field laboratory in which to gather information by promoting and conducting
scientific studies of the natural and human processes occurring along Massachusetts’
coastline to: contribute to the science of estuarine ecosystem processes; enhance the
quality of environmental education; and provide the technical information essential to
effective coastal zone management to ensure the protection of estuarine ecosystems
throughout Massachusetts and the United States; and

WHEREAS, DCR determined that the waters and related coastal habitats of the estuarine
ecosystem of WBNERR provide opportunities to study a relatively undisturbed natural
estuarine ecosystem and the natural and human processes occurring along the
Massachusetts coastline; and

WHEREAS, WBNERR has an established program that has been recognized at the state
and federal levels for achievement in accomplishing both state and federal goals of
natural resource protection through environmental education, scientific research, and on-
site resource management practices; and

WHEREAS, DCR and NOAA have found that the value of the natural and cultural
resources of the Waquoit Bay estuary to the citizens of Massachusetts and the United
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States benefit from the management of this site as part of the National Estuarine Research
Reserve System (NERRS); and

WHEREAS, DCR, as the responsible agency of the Commonwealth of Massachusetts
for the management of WBNERR, and NOAA, as the responsible federal agency for the
national administration of the NERRS, acknowledge the value of establishing federal-
state cooperation in the long-term management of this Reserve in a manner consistent
with the purposes of their designation; and

WHEREAS, the Management Plan for WBNERR describes the goals, objectives, plans,
administrative structure, and institutional arrangements for this Reserve, including this
MOU and others;

NOW, THEREFORE, in consideration of the mutual agreements contained herein,
DCR and NOAA agree, contingent on the availability of legislative funding from the

Commonwealth of Massachusetts and the Congress of the United States, respectively, as
follows:

ARTICLE 1: STATE-FEDERAL ROLES IN RESERVE MANAGEMENT
A. DCR Responsibilities in Reserve Management
The DCR shall:

Be responsible for compliance with federal law and regulations of the NERRS, and goals
and objectives of the Reserve's Management Plan;

Ensure that the Reserve's Management Plan and annual work plans are consistent with
the provisions of the CZMA,;

Be responsible for the administration and on-site management of the Reserve;

Assume the responsibility of managing the Reserve with advisory input from the
Reserve's Advisory Committee and any ad hoc subcommittees that may be established to
address scientific research, environmental education, or on-site management;

Ensure protection of the natural and cultural resources of the Reserve, and ensure
enforcement of the provisions of state law, including the rules and regulations of the
Massachusetts Coastal Zone Management Program;

Annually apply for, budget, and allocate funds received for scientific research and
environmental monitoring, environmental education, public land acquisition, general
program operations, and the construction of Reserve facilities;

Coordinate and conduct active research and monitoring programs at the Reserve with
scientists from a variety of institutions to obtain a better understanding of the ecology of
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the Reserve's ecosystem for application to the improved manageability of the Reserve,
similar coastal ecosystems, and the NERRS;

Disseminate the information gathered through scientific research to environmental
regulators, local school systems, the general public, and any other interested parties;

Maintain state funding for the facilities and staff required to implement the provisions of
the Reserve's Management Plan, such as: field research laboratories; classrooms for
environmental education; libraries; administrative offices; interpretive displays;
equipment; storage space; and staff to perform the duties related to the management of
the Reserve;

Maintain liaison with local, regional, state, and federal policy makers, regulators, and the
general public;

Seek partnerships for the protection of the natural and cultural resources of the Reserve
with residents, commerce, industry, property owners, adjacent landowners, government
agencies at the local, state, and federal levels, and any other appropriate parties;

Provide for public recreational uses that are compatible with natural and cultural resource
protection; and

Respond to NOAA's requests for information and respond to evaluation findings made
pursuant to Sections 312 and 315 of the CZMA.

B. Federal Role in Reserve Operation

The Office of Ocean and Coastal Resource Management will serve to administer the
provisions of Section 315 of the CZMA to ensure that the Reserve operates in accordance
with the goals of the NERRS and the Reserve’s Management Plan. These responsibilities
are subject to the availability of appropriated funds. In carrying out its responsibilities,
OCRM will:

Review and process applications for financial assistance from DCR and other eligible
entities, consistent with 15 CFR Part 921 for the operation of the Reserve and acquisition,
development, management, education, research and monitoring programs for the benefit
of the Reserve, provided however, that this agreement does not create any obligation on
the part of OCRM to award financial assistance;

Make periodic evaluations in accordance with Sections 312 and 315 of the CZMA to
measure DCR’s performance in Plan implementation;

Advise DCR of existing and emerging national and regional issues; and
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Establish an information exchange network cataloging all available research data and
educational material developed on each Reserve included within the NERRS.

C. General Provisions

Nothing in this agreement or subsequent financial assistance awards shall obligate any
party in the expenditure of funds, or for future payments of money, in excess of
appropriations authorized by law.

Both parties agree to comply with all applicable federal or State laws regulating ethical
conduct of public officers and employees.

Each party will comply with all applicable laws, regulations, and executive orders
relative to Equal Employment Opportunity.

Upon termination of this agreement or any subsequent financial assistance awards, any
equipment purchased for studies initiated in furtherance of this agreement will be
returned to the agency of initial purchase.

A free exchange of research and assessment data among agencies is encouraged and is
necessary to insure the success of these cooperative studies.

D. Other Provisions

Nothing in this MOU diminishes the independent authority or coordination responsibility
of each agency in administering its statutory obligations. Nothing herein is intended to
conflict with current agency directives. If the terms of this MOU are inconsistent with
existing directives of any agency entering into this agreement, then those portions, which
are determined to be inconsistent, shall be invalid; but the remaining terms not affected
by the inconsistency shall remain in full force and effect. At the first opportunity for
review of this agreement, all necessary changes will be made by either an amendment to
this MOU or by entering into a new MOU, whichever is deemed expedient to the interest
of both parties. Should disagreement arise on the interpretation of the provisions of this
MOU, or amendments and/or revisions thereto, that cannot be resolved at the operating
level, the area(s) of disagreement shall be stated, in writing, by each party and presented
to the other party for consideration.

ARTICLE II: REAL PROPERTY ACQUIRED FOR THE PURPOSE OF THE
RESERVE

As well as agreeing to adhere to the rest of the provisions set forth at 15 CFR Part 921,
DCR agrees to the conditions set forth at 15 CFR 921.21(e), which specify the legal
documentation requirements concerning the use and disposition of real property acquired
for Reserve purposes with Federal funds under Section 315 of the CZMA.
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ARTICLE III. PROGRAM EVALUATION

OCRM will schedule periodic evaluations of DCR’s performance in meeting the terms of
financial assistance awards, in implementing the Reserve's Management Plan and in
meeting the provisions of this MOU. Where findings of deficiency occur, NOAA may
initiate action in accordance with the designation withdrawal procedures established by
the CZMA and applicable regulations.

ARTICLE IV. EFFECTIVE DATE, REVIEW, AMENDMENT AND
TERMINATION

This MOU is effective on the date of execution and replaces the previous MOU with the
Commonwealth of Massachusetts dated August 1, 2000. The MOU will be reviewed
periodically. This MOU may be amended by the mutual consent of the parties. This
MOU may be terminated by mutual consent of the parties, or by NOAA if it withdraws
designation of Waquoit Bay as a NERR, pursuant to applicable provisions of the CZMA
and its implementing regulations as described under 15 CFR Part 921 Subpart E. Should
this MOU be terminated, reimbursement of unexpended funds shall be determined on a
pro rata basis according to the amount of work done by the parties at the time of
termination.

IN WITNESS THEREOF, the parties hereto have caused this MOU to be executed.

@LA&?&M %AﬁWzA

DONGLAS L. BROWN, ACTING STEPHEN H.BURRINGTON
DIRECTOR COMMISSIONER
OFFICE OF OCEAN AND COASTAL DEPARTMENT OF CONSERVATION
RESOURCE MANAGEMENT AND RECREATION
NATIONAL OCEAN SERVICE COMMONWEALTH OF
NATIONAL OCEANIC AND MASSACHUSETTS

ATMOSPHERIC ADMINISTRATION
U.S. DEPARTMENT OF COMMERCE

5 J1o Jol 3/23/6

L4

Ddte Date
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Appendix L MOU between the Town of Mashpee and the
Commonwealth of Massachusetts regarding South Cape
Beach

FROM REPRESENTATIVE MATTHEW PATRICK FAXK ND. 5884772385 Jan. 17 2802 12:21PM P2

' AMENDED AGREEMENT S%a _E—'-li

Agreement entered into this 29 day of June in the yziihrse .
by and between the’ Town of Mashpee and the Commonwealth of Massachusat
acting through the Commissioner of the Department of Environmental
Management (DEM) pursuant to Chapter 1058 of the Acts of 1971, as
amended whereby DEM is authorized to acquire by gift, purchase or
eminent domain South Cape Beach in the Town of Mashpee.

WHEREAS, the aforementioned parties entered into an agreement
dated September 22, 1980 relative to the acquistion of South Cape
Beach and, ' ’ )

WHEREAS, said parties now intend hereby to amend said . agreemen :
of September 22, 1980 by substituting in its entirety therefor
this Amended Agreement and all the provisions, covenants, and condi:ie:
“herein contained.

IN CONSIDERATION OF the mutual covenants herein contained and
expressed and for other good and valuable consideration the parties
mutually covenant and agree as follows:

(1) That development and use of the park shall be limited to
pathing, sunning, hiking, fishing, nature interpretation,
non-motorized bikifng, and associated passive enjoyment
through recreational use consistent with the fragile ecoloy
of the site, which shall expressly exclude overnight camping,
and private vehicles, except only as provided -for in para-
graph (4) below. Any proposed recreational use not specif .ed
in this paragraph shall first be submitted to Socuth Cape Boac!
Advisory Committee for its review and recommendation.

“ . {2} That all park facilities will be designed, sited and maint.in
so that they do not harm the natural and scenic qualities of
the area. The Executive Order for Barrier Beaches of
Governor Edward J. King signed August 8, 1980, (attached a;
vExhibit A") shall be incorporated by reference inte this
Agreement and the Department will undertake to enforce all
its provisions throughout the area designated as South Cap:
Beach State Park. ) . ' ’ :

(3} That the Department will manage the fragile wetland, dune .nd
upland areas of the site to prevent erosion and to preserv:
critical habitat and the area's natural sceni¢ gqualities.
Local ordinance and bylaws now effective will be incorporat.d
into and made part of the park's rules and regulations and
shall govern and control, provided no legal conflict existi.
No park rule or regulation will permit an activity or use
otherwise prohibited by the rules, regulations and bylaws of
the Town of Mashpee in existence as of the date of execution
of this Agreement.
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FROM :REPRESENTATIVE MATTHEW PATRICK FAX NO. :SBB4772385 Jan. 17 2882 12:22PM P3

4)

(5)

(6)

n

That the Department may allow vchicle access to designate]
service roads for the sole purpose of access to fishing
areas tO persons over sixty years of age, those suffering
from ambulatory disabilities, or holding disabled veteran
status. Said access shall be by permit only, restricted

to a maximum of six vehicles at_any one time, and such
travel shall be. allowed only between the hours of sunset
and sunrise. Such vehicles shall be limited to designatel
ways and shall in no ciréumstances be driven off the
designated route onto sand or other unimproved terrain or
used for overnight stays. Any violations of the permit
provisions shall, upon finding of violation by the South
Cape Advisory Committee, cause the revocation of said
permits. In the event the above provisions are deemed di;-
eriminatory under the law, such use of vehicles shall be
prohibited altogether. In no event, and under no circums :an
shall there ever be an increase in said vehicle use above
the 6 maximum herein provided for. :

That parking shall be limited to several landscaped sitas,
with a total maximum capacity of no more than 400 vehicle:.
Buses will be allowed by permit only. Such parking areas
shall be finished with a permeable or semi-permeable mate :ia
acceptable to the South Cape Beach Advisory Committee. Taie
parking area shall be, if at all feasible, on land purchaed
in fee by the Department. Failing the reaching of agreem:nt
for such negotiated purchase, the Department will exercisg:
rights available for taking by eminent domain. In any evint
and however acquired the Department will promptly initiat:’
and expeditiously support legislation which will authoriz:
the Department to deed, subject to conservation and other
restrictions contained herein, said land to the Town of Mish
for a nominal consideration of one dollar; and the Town,
covenants, in turn, that it shall promptly execute a renesab
lease to the Depariment for a perxriod of 99 years for a noain
consideration ©f one dollar, said land, which lease shall
contain a right to re-entry for breach of any one of the
covenants and conditions contained herein. It is express.y
covenanted and agreed that no other land within the park »th
than that specifically designated and identified in accordinc
with these provisions will be used as a parking area or £r
purposes of public parking. o '

All Town owned land acquired by the nepirtment will be
acquired by Deed of the Town conveying the subject land
in fee simple.

Any land in private ownership purchased by the Department fo
parking purposes shall be suBject to a restriction limitiag

use to the Department to 400 cars; and all the other conditi
econtained in this Agreement.
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(8)

{9) .

(10)

(11)’

(12)

(13)

(14)

(15)

The Department shall be responsible for a management system.
for traffic control on Great Oak Road and its point of
intersection with other roads leading into the Park, to
insure orderly traffic.

The acquistion by the Commonwealth ¢f 432 acres, more or
less, is an express c¢ondition precedent-to the legal
existence of this Agreement. In the event that the
acquistion by the state is less than 432 acres, this
Agreement may, at the exclusive option of the Town of Mashpee
be terminated and declared void. The parcel of land to be
acquired is the Southerly portion of the Town of Mashpee,
bounded on the West by Wagquoit Bay, on the South by Wantuclket
sound, and on the East by Great Flat Pond.

That primary effort shall be made by the Dapartment to,
negotiate purchase of the aforementioned privately owned land

That recognizing the possibility that all such privately cuwne
lands within the proposed boundaries of the Park may not te
able to be acquired through negotiated purchase, the
Department will consider the exercise of its power of
eminent domain.

That any specific taking by eminent domain would be congicere
only when efforts for a negotiated purchase have failed despi
due diligence by the Department to reach a settlement; or whe
title to the land in question is of such unmarketability that
remedial title action would be impractical.

‘That the Mashpee Board of Selectmen will grant the Departneﬁt

eminent domain authority by appropriate vote for the purpcse

‘of acquistion of the proposed South Cape Beach State Park,

That as a result of the proposed development of the Park, it
may be necessary for the Department to acquire all municiyall
owned lands within the proposed boundarieés of the Park, fhes
lands include the existing town beach, & portion of Great Oalk
Road and othex isolated parcels standing in the name of tle
Town &f Mashpee. .

That suech acguisition of town owned lands would be in the

" form of land exchange in which the Town would received frcm

the Commonwealth land of egual value adjacent to the existinc
town beach. In conjunction with any exchange, the Departr ent
will make improvements to Great Oak Road, from its intaer-
section with Red Brook Road.all the way to the Beach. 1In
addition, the Department will assume costs associated witl
the relocation of the town beach, including the cost of a
new access road, parking areas and necessary fencing and
other essential improvements. Said town beach will be to {he
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{15) Continued

(16)

(17)
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{18)

(19)

‘That the town regards as recreation/conservation lands,

-

east of the state beach in the area of Great Flat Pond ad
shall consist of approximately 30 acres and shall have a;,
ocean frontage of approximately 1700 linear feet. (Map
attached and incorporated by reference "Exhibit B"),

all properties which may be transferred to the Departmeni.
in any land exchange in conjunctien with the establishmer t
of the Pazk. :

That the Department will reserve a suitable site on Great
River, Waquoit Bay for future use and development by the
Town of Mashpee for construction for & boat launch/pier
facility, the metes and bounds to be mutually agreed upot
by the Town of Mashpee and the Départment. The area, or
site, is to be no less than 10 acres with access to and
from Wills Work Road. The Department will construct an
improved access road to said facility and will seekx on be-
half of the Town of Mashpee such state funds that are
available for municipal boat launching facilities. 1In
furtherance of the above, the Department will initiate ard

support legislation transferring title OF said Site to tie
Town ©f Mashpee. In the event sucg egislation fails of
passage, the Department will lease such land to the Town

of Mashpee for a period of ninety-nine years for nominal
consideration of one dollar,

That the Department shall at all times continue to recognize
a South Cape Beach State Park Advisory Committee comprisei
of eleven (ll) voting members and four (4) ex-officio,.
non-voting members. The voting membership of the Committze !
shall consist of the following eight (8) residents of or
representatives for the Town to be appointed by the Board
of Selsctmen of the Town, and one (1) resident of or
representative for the Town of Sandwich, Falmouth, and
Barnstable to be appointed by those respective Boards of
Selectmen. The non-voting membership of the Committee shall
consist of one (1) representative each from the Office of
Coastal Zone Management and the Department of Fisheries,
Wildlife and Recreational Vehicles to be appointed by their
respective agency heads, together with the sitting State
Representative of the Third Barnstable Representative
District and the State Senator from the Cape and Islands
Senatorial District. All succeeding members shall be
appointed in the same manner as stated above. The terms

of all voting members shall be (3) years.

That the Committee shall continue to be résponsible for

making recommendations to the Department on such matters
te include, but not be limited to, park management and
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- 19 Continued

(20)

(21)

(22)

-

operations, rules and regulations, design and Plan reviev-.
The Department, when possible, shall submit to the
Committee for review all architectural and design plans

and construction plans for facilities ineluding structurecs,
roadways, and parking areas in an effort to accomplish

the proqect. The Department will include a elause in

the project's design contracts providing for periodie
review by the Committee during the duration of the contr:ct:
The provisions of this agreement shall not be amended or
changed without thé express consent in writing of all pai tic
thereto, except as otherwise provided for in paragraph :0
below. Except as provided for in such amendments this
agreement shall be for a term of ninety nine (99) years.

The parties agree to renew those provisions contained
herein which ¢thexwise expire by operation of law.

-The passage of legislation, by the General Court of the

Commonwealth, ingogporating and adopting all the terms,
provisions, conditions and restrictions contained in thi:
Agreement shall be an express condition precedent to the
legal existence and enforceability of this Agreement, to
the contemplated transfer of Town owned land to the
Department and to the Authority for Acquisition of land
to be granted by the Board of Selactmen of the Town of
Mashpee. In the event that all the terms, provisions,
conditions and restrictions are not incorporated and
adopted into legislation, the Town, at its sole option,
may elect to terminate this Agreement, or in the alternative

. amend this Agreement to conform to the legislation as

enacted, in which event the Agreement, as amended, shall
be binding upon all the partiestheresto.

‘The acceptance of Deeds by the Department to Town owned

land shall not be deemed, and in fact shall not be legally
construed to be a full performance and discharge of the
terms, conditions, provisions and restrictions of this
Agreament; rather, it is expressly agreed and understood
that this Agreement and all its terms, conditions, pro-
visions and restrictions shall survive the delivery of
Deeds, and shall thereafter be fully enforceable in all
aspects thereof.

It is expressly agreed that the terms, conditions, provisior
and restrictions herein contained shall be specifically
enforceable, in law or equity, by a Court of competent
jurisdiction, and that standing in any action shall be giver
toc the Town of Mashpee or to any ten (10) citizens domicilec
in the Commonwealth of Massachusetts. . )
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-

.

IN WITNESS WHEREOF WE HAVE HEREUNTO SET OUR HANDS AND SEALS THIS

m; 15, 1957 \k&n-t_/?

Fox the Town of Héshpee For the Commenwealth of
Selectmen ' Massachusetts *

William F. M. Hicks -

Commissioner of Environmental
Management

'APPROVED AS TO FORM:

For the Commonwealth of
Massachusetts

ev b. O'Conne

Attorney General

Accepted and Approved by South Cape Beach State Park Advisory
Committee: '

Morris Kirsner, airman

Iflv‘ ﬁ @ %Eék ; - — e
hester K nsxky ﬁanrfﬁq&ar;% ? 'Eit piss

. - ‘ﬂgw . .
/ rry ghan Kﬁow —

x{ Eruce McHenrxy
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Appendix M MOU Concerning Cooperation and
Coordination with Regard to the Mashpee National Wildlife
Refuge

MEMORANDUM OF UNDERSTANIDING
AMONG
THE .5, FISH AND WILDLIFE SERVICE
AN

THF MASSACHUSETS DEPARTMENT OF ENVIRONMENTAL MANAGEMENT/
THE WAQUINT BAY MATIONAL ESTUARIMNE RESEARCT] RESERYE

AND

I1E MASSACHUSETTS DIVISION OF FISHERIES AND WITIXY IFTE
AN}

THE TOWN OF MASHFEE MASHPEE CONSERVATION COMMISSION
AND
THE TOWN OF FALMOLUTTTF FALMOGUTH COMNSERVATION COMMIZSTION

ANLY

THE SALMOUTH ROD AND GLN CLUT [MNC.
AN
THE ORINDA WILDLITE LAND TRUST
AML)

THE MASHPLE WAMPANCGACT INDIAN TRIDAL COUNCIL
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INTRODUCITON

The mportanee of the Waquoit Bay, its tributanes, and walershad area has long been
recogrized by the Tuwns of Mashper and Falmewth, the Commonwealih of Massachusettz,
conservation groups and the Mashpee Wampaneag Tndian Tribel Cooncil. Mashper and
Falmmth have prolecied lamds withn the watershed by fie title purchase and by creating
open space by use of corservation resirictions and easements.  The Commenweallh of
Mussachusetts has provecied a significant amount of the watershed wea around the Quashnet
River by fee title purchase. In 1988, the Commanwealth of Massachuselts and the Nalionad
Cnanic ard Atmosphenc Administration (NCAAY jeintly csteblished the Wagquoit Bay
Mational Estwarine Research Faseres o Falmowth,  Most recently, the U5 Fish and Wildlife
Serviee eswblished a Mational Wildlifi: Relupe which encompasses all these exisling
pratection efforts. T addition. the Refuge prosades a boundary wichin the watershed for
future protection il

This Memorandum o Understandiog, provices 8 toemal basis fnr copperation and eoordinalion
heteveen the VLS. 199ak and Wald1ife Senvice, he Wass, [ivision of Fishenies and Wildlife, the
Masemhsers, Department of Eovironemertal ProcectionWaguoie Bay Nationa! Esluarin:
Tuscarch Reserve, the Town off Mashpee'he Mashpoe Consenvation Commission, the Town of
Farrmeuth'the Falmomh Comservalion Commissione  the Fabmouth Bad and O Cloh oo, the
Owendn Wildlife Land Ined and the Mashpee Wampanoap Indian Tribal Counil for martets
pentaiting fo Mashpoe Nationzl Wildlile Rofuge {NWIR)Y in Mashpee and Falmouth. - Allbough
the responsibilities of the undersigned concerning Mashpes NWR are didlerent, there are
complimentary fundions and areas of commen interest thar petmnit and would benefit rom
coomeration, coording’on, and joint endeavers,

RESPONSIDLITIES ANIY AREAS OF COOPERATION

1. Ry this Memeorandum of Undersunibing, it iy agreed (hat the undersigned will establisls a
Manapement Commitla:. This Manageroent Committee will be composed of representatives
froin 2ach of the signatories. (panmers) arl will meost requarly 1€ diseuss refoge relaled ssues
of mutuz] interest and 1o explore appoptiaze areas of cooparation. All partners will retain
whatever owherslip and management fights of the lands they may corremly have under Dwir
Juriseliction, -

a The Management Committer's mole will be coorduation and cooperation batwesn the
sl pntory parimers.

b, The Mamagement Commitioe wilk estatlish 3s own grooul rekes and operationad logistics
{ex., cecision making through e proaes of consensug),



2. Lhe 114, Fish and Wildlide Service will consull with all padners i Uhe developeant of
the Mational Wikdlife Refuge Monuzenent Plan, and i peoodic seview and updmes of the
Marapement IPlan.

3. All panners will woordinate and cooperate in program development inchading wducation,
reserch, public relations, outreach, mublic saldy, maintenance aad cecreational oppormnilics.

4 All pwiners agree that existing long standing menspement activities, on lauls owned by
the respective mrners shall be allowed to contnue.

5. All puriners will consult with Lhe Manageinent Cominittee before implementing new
RN activities.

6. AN partnets will provide e resourse ManiEenet ecessary wx

1. Pepetuate the native founa and lor, including federal and state listel spocies,
within the bowndarics of Mashpes NWIL

b, Provide compatible uses of the resources, inchuding wildlife dependent recreational
nses sueh as hunting, G&biog. appinge and nature sdes.

7, Al partners will cominue o eropenle 1n the Law endorcement activities on kands lor
which they an pegponaikle.

£ All purtners will encoursge the joint publication of stdies, pross releases, asd grant
proposils,

9. All pariners agric Lo focus 2nd eocrdinate land and water protection efforts within: the
Mashper NWHR houndary.

11t Al parmers are cnuourapal 1o be proactive in appruismg and acquirng land within the
Masnpee WWR boundary as ot becomes avarlable, Land acquisition shall oot be houted to
any one parinct.

11, All pariners apree o share sf] expentize and Jabor as leasible for the benefit of Lhe
tand nunapement and protection program within the boundanes of Mashpes NWER. All
parmers also agres 1o enter intn warking arrangements, =5 appropriate for e we of lads,
building, and other tacilities vwnad and operated by sigratories, for special projects.

12, Mothing in this Memaorandun of Understanding shall be construed as oblipating any af
the pawtriers hereta to the expenditwre ol funds,

13 Molthing cordzingd henen shall be constroed 2s limitag in any way the responsitulity
and aathonity, a5 defined by Jaw, of any of dee paneets, in connection with the adiminisracion
e protection af fands amd resonzrees under their respective slaumstrations.



14, Additional partics holding ke tide to pentanently restricted conservalion land(s) within
the Washpos NWWER boundary may be added as partners.

"This Memarandurn of Tnderstanding shall beoome effedive when sipned by Lhe partners
hereto. It shall continue in elfect for three years unless extended thrcugh written agrecment
by all participating partners.  All partners will review this Memorandwmn of Understanding
arrually. Should amendments or revisions 1o the Meamesadum of Uinderslanding be nesded,
such changes or adjustments nay be made promplly, or 2t (his anowal review, by consent of
all partners. ‘This Mamotandum of Understanding: will be waomatically renewed upon, the
end of the three year peniod pending apprival from all partrers.  Any signatory partoer may
termirate their participation 1 this Memorandum of Untderstanding by providing 30 days
written notice to all other prutners.



'E“L_J-..,-E-l-._r ‘S]_.l_,.n.j L I_llil.lf‘l I",r‘;“
Repinnat Director " Dare
LS. Fish and Wildlite Servies

/‘“'T;‘/'MM-, ¥ira g
SerTelany, Excoutive D‘ITE‘.I: of : Liale
Fnvisenynental Affairs

a7, S
Ltbfnunissionw, Department of Enviroromenta) Datle

Management!
Wauott Hay National Estuarine Research Reserve

b rof
Yok, P;a,m I Sf15/9 5

(hmmissioncr, Defdtment of Fsheries, Wildlike /o At
and Frrironments] Eaa Entoreement

M b I afi3fss

The M‘é}ddm clls Divigion 7 Doie
J sheTies .i.mf

UL Y/ i5/7s

'Bo"lrd DI Selectmen Tkt

N L\/\ 5
e LTI LA
Buoard mf‘l}:clmﬁ'lm Ding

Tram of Falmoulh

f/J?AEf___-

Plale
' y /7,75
Tresident Orenda ;w@m and Trus! 7 Dafe
hf’:f_/j#_j,,e [ . 54y S
President” The Mashper Warnfanoap Meate

Indizn Tribal Cioamneil



Appendix N MOU Between DEM and DFW (Quashnet
River Management)

COMMONWEALTH OF MASSACHESETTS
ExEcT Ve OQeecs OF DivIRONMENTAL AFFATRS

DEPARTMENT OF ENVIRONVENT AL MANAGEWMENT

e CAMERTFIE FTRERT, BCSTOH, Ma G2
THOWE GIFATREMR FAML S11TRETH

LR T
July B, 20050

Argen Pant Cotincei WY@yne MacCallum, Dirsctor
OVEREDTE. Bfivision of Fisherias 2nd Wiidtife
. . 105 SCambeidge Strest, 15th Floor
T e coversnr Boston, Ma, 02207
Bub Digand Dear Wayne:
Peter O Webber For saverst yaars the Massachuzetts Depatment of Environrnental
MM EIIRER Manayetrent {3EM} and the Massachusetts Department of Fishenss,

Wildlite and Epvicenmendzl Law Enforcament (DFWELE], Devision of
Fisheres and Wildlife (OFW) have jointy owned z2rd managed tha
Cuashngt River Progedy. As oullined in the July, 1988 Memorandzm of
Lirtarstanding betwgen DEM and DPWELE, DFW has prlmany
riAnBnerTse i raspensibily for the DFW owned fver banks, DEM's

. . Wagooil Bay Malionat Estuaring Research Feserve (WENERE) has
psimary responsibiity for the rest of the property.

For the past severdl years locsl stalf from WENERR and DFYY have
coniditated efferts an grojects that affect the enlire property. Frojscts
hawe inctuderd inlerprative and educetonst activities, @ irail sysiem and
resolroe proftecticn efors,

This agraement would terminale sy sreviows Memorandum of
Hnderstanditg and add the entive Suzshnet Woods Propearty 1o the
bewrmdary of DEM's Waquoit Bay MERR. Uader this agreement the
progerty would continus to be managed in the same way subject ta the
provizion that s zctivities musd be in aocordance with the Federal Maticns!
Estratne Research Reserve [NERR) regulations, 15 CFR Part 922, The
inciusion of this property within tha Seserve bourdaries wollid in no way
dirninizh the coordination respongibilify of each agency, Each ageacy
wndd coptinue b own and manage their lands as atways, subjact 1o hae
pravision Wit sl activities must be ia accordance with the Federal NERH
regulations. Currest Moskng or fishing practices and athar gotivities-

. important @0 DFYW wowsd contisua. Fiaid stalf from the hva ggencles would
e conticus to commanicate and coordinate with sach ciher. Any spacific
chasges would have o be mutuaily ageeed uvpon and in acoordance with
. ' the Federat NEER regulations.




Expanding the WENERR boundary to include the Quashnet River
property would allow the Reserve/DEM fo use Federal funds there. The
Reserve staff would work cooperatively with DFW staff to conduct research
and educationat activities snd develop appropriate stewardship and wikdiife
kabitat programs. As an example, funds might thus become avallable for
e angoing dver restoration work supported by DFW and Trout Unllmited.
Tha inclusion of (s land within Reserva houndaries, making DFW a
management partrer, would also give DFW an apportunity o have input
irto Beserve rossarch pricities, increasing the fikelthood that the research
will be pertinent to your management lssues. Signature balow censtitutes
agreemeant with the above.

@ ﬁ@ 55/1:2’!«?{? e M CM%

Todd A, Frederick, Director Wayne MacCallum, Director
. MA Dept. of Envircnmantal Mgmt. A Dapt. of Fishedes & Wildiife
DATE: 37 7o+ DATE: flff ;”/ £
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Appendix O MOU between DCR and Waquoit Bay Reserve
Foundation

MEMORANDUM OF AGREEMENT
BY AND BETWEEN THE
WAQUOIT BAY RESERVE FOUNDATION
AND THE
COMMONWEALTH OF MASSACHUSETTS
DEPARTMENT OF CONSERVATION AND RECREATION
CONSIDERING PARTNERSHIP ACTIVITIES AT
WAQUOIT BAY NATIONAL ESTUARINE RESEARCH RESERVE (WBNERR)
WAQUOIT, MA

PARTIES

The parties to this Memorandum of Agreement (hereinafter “Agreement”) are the
Commonwealth of Massachusetts, Department of Conservation and Recreation, with a
principal place of business located at 251 Causeway Street, Boston, Massachusetts 02114
(hereinafter “DCR”) and the Waquoit Bay Reserve Foundation Inc., with a mailing
address of PO Box 3522, Waquoit, Massachusetts 02536 (hereinafter “WBRF”)

AUTHORITY

The DCR is acting pursuant to the authority set forth in G. L. ¢. 132A, § 7, rules and
regulations promulgated thereunder, including 304 Code Mass. Regs. § 12.00, and all
other powers enabling.

PURPOSE

The Waquoit Bay National Estuarine Research Reserve (WBNERR) is under the care,
custody, and control of the DCR.

DCR’s friends groups exist to work in close collaboration with the agency and other
parks stakeholders to enhance DCR parklands, facilities and cultural properties by
providing financial, programmatic and volunteer support.

WBRF supports the mission of WBNERR by promoting the wise use of the natural and
historic features of WBNERR in a manner consistent with its protection and preservation
through the provision of educational, cultural, scientific, and civic activities of
WBNERR. WBREF is also a recipient of a sub-award from the National Oceanic and
Atmospheric Association (NOAA) for Education and Coastal Training Activities at
WBNERR (Award Number: WAQ2012).
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TERM

The term for the use authorized herein shall be for an initial period of not to exceed five
(5) consecutive years commencing as of January 31, 2013 and expiring on December 31,
2018, unless terminated earlier in accordance with the terms of this agreement. This
Agreement may be renewed for one or more additional five (5) year terms at the sole
discretion of the DCR.

AGREEMENT

WBRF hereby agrees that it shall:

Promote the wise use of the natural, historical and recreational resources of
WBNERR through the support and provision of research, monitoring,
stewardship, educational, interpretive, cultural and recreation programs and
activities.

Attract and organize volunteer assistance and public involvement at the
WBNERR. Such volunteer activities will be in accordance with all DCR
volunteer policies and procedures.

Solicit, receive, distribute, and administer grants and donations for funding of
research, monitoring, stewardship, education, interpretive, cultural, and
recreational programs, activities, supplies and equipment related to WBNERR.

Operate any on-site concessions in accordance with DCR Long-Term Permit &
Lease permitting procedures, including advance approval in writing from the
Long-Term Permit & Lease Program Manager, and from the DCR District,
Regional, and/or MassParks Director(s).

Conduct programs and events on WBNERR property to accomplish the purposes
set forth herein, with prior approval of WBNERR.

The DCR hereby agrees that it shall allow the WBRF to:

1.
2.

3.

perform the above activities and responsibilities;

sponsor and carry out special events at WBNERR, provided that events are
approved through the DCR’s Special Use Permit process; and

sponsor and perform repairs and improvements pre-approved in writing by DCR’s
Director of State Parks, Deputy Director of State Parks or the Director of the
South Region.
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COMPLIANCE WITH LAWS

WBRF hereby agrees to comply with and conform to all laws, rules, regulations, and
policies of the DCR and those of all other applicable state, federal, and local agencies,
authorities or bodies, including, but not limited to, G. L. c. 254, which requires approval
by the Massachusetts Historical Commission before any work is commenced. The
WBREF shall file for and obtain all necessary federal, state, and local permits, licenses,
and certificates.

ACCESS AND INSPECTION

DCR may provide storage space to WBRF if available. If WBRF maintains any locked
containers, rooms, etc. on WBNERR property, copies of the keys or combinations will be
provided to the Reserve Manager.

NON-TRANSFERABLE

This agreement is not transferable and no privilege contained herein may be assigned,
delegated, or sublet to any other person, entity, or organization.

NON-EXCLUSIVITY

WBRF’s use of any facilities at WBNERR is not exclusive. The WBRF may only use
the facitlies at WBNERR for the purposes authorized herein and shall be subject to the
rules, regulations, and policies of the DCR and of the Commonwealth.

INSURANCE

1.  WBREF shall maintain comprehensive general liability insurance on an occurrence
basis insuring against all claims and demands against, and liability of WBRF and/or DCR
for personal injury and property damage arising out of and in connection with WBNERR
or WBRF’s use or occupancy of WBNERR, in standard form to afford protection in an
amount not less than $1,000,000 combined single limit for personal and bodily injury and
death, and for property damage, with a so-called “broad-form” endorsement, and a per-
occurrence limit of not less than $1,000,000 bodily injury, property damage and medical
payments, which may be based upon a combination of primary coverage (plus umbrella
coverage), which policy shall include operations and blanket contractual liability
coverage.

2. WBREF shall cause the DCR and Commonwealth of Massachusetts to be named as
additional insured on all insurance policies and Certificates of Insurance and provide
DCR with Certificates of Insurance by July 1 annually.

3. If the WBRF’s insurance provisions, terms, coverage, or similar are amended,
changed, suspended, expired or cancelled in any fashion, the WBRF immediately must
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notify the DCR verbally and shall also notify the DCR in writing within five (5) business
days.

4.  The WBRF shall maintain said policies for the full term of operation. Failure to
maintain all insurance coverage noted herein shall be deemed a material breach of the
WBRF’s duties.

5. The WBREF shall carry insurance in the types and amounts as described in this
section of the Permit Agreement at its own expense.

6. The WBRF shall furnish Certificates of Insurance issued by an insurer or insurers
qualified to do business in the Commonwealth. Said Certificates of Insurance must be
provided to the two (2) addresses listed below prior to execution of the agreement and by
November 30th of each subsequent year of the agreement Term.

Department of Conservation and Recreation
South Region
Attn: Karl Pastore, Regional Director
194 Cranberry Road
Carver, MA 02366
508-728-9749

Department of Conservation and Recreation
Office of Long-Term Permits and Leases
251 Causeway Street, Suite 600
Boston, Massachusetts 02114

7. Failure to furnish said Certificates of Insurance and policies shall be deemed a
material breach of the WBRF’s duties under this agreement.

INDEMNIFICATION

Unless otherwise exempted by law, the WBRF shall indemnify, defend, and hold
harmless the Commonwealth, including the DCR, its agents, officers and employees
against any and all claims, liabilities and costs for any personal injury or property
damages, patent or copyright infringement or other damages that the Commonwealth may
sustain which arise out of or in connection with the WBRF 's performance under the
agreement, including but not limited to the negligence, reckless or intentional conduct of
the WBRF, its agents, officers, employees or subcontractors, unless such claim arises
solely from the negligence of the DCR, it employees, agents, or contractors. The WBRF
shall at no time be considered an agent or representative of the DCR or the
Commonwealth. The Commonwealth shall not be liable for any costs incurred by the
WBREF arising under this paragraph.
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LEASED EQUIPMENT

The WBRF must identify all leased equipment to be used on the Premises prior to the
execution of the agreement. The WBRF shall also notify the DCR in writing of any
leased equipment brought onto the Premises after the execution of the awarded
agreement. The WBREF shall be responsible for any obligation under such a lease. Any
equipment, leased or otherwise, that is affixed in a permanent manner including but not
limited to, plumbing fixtures, sinks, hard-wired appliances, built-in refrigeration
equipment, or exhaust, fume, and fire suppression systems affixed to a wall or ceiling of
the Premises shall immediately become the property of the DCR. This equipment shall
be identified and agreed upon by both parties prior to the execution of the awarded
agreement. At the termination of the agreement, the WBRF bears the sole responsibility
for fulfilling any remaining obligations under the lease arrangement, financing
agreements, security agreements, or similar so that title to this equipment can be passed
directly to the Commonwealth prior to the WBRF vacating the Premises.

TERMINATION

1. The DCR may terminate the agreement at will or for cause or for any reason given
at law or pursuant to any term or condition of this agreement with thirty (30) calendar
days prior written notice to the WBRF. The WBRF may be granted the right to cure any
condition, by curing such condition within forty eight (48) hours of receipt of notice. If
the condition cannot be cured within forty eight (48) hours, WBRF must provide written
notice that additional time is required, not to exceed fifteen (15) calendar days.

2.  The WBRF may terminate the agreement at will or for cause or for any reason
given at law or pursuant to any term or condition of this agreement with thirty (30) days
prior written notice to DCR.

3. The WBREF hereby agrees that neglect or failure to perform any of its agreements or
obligations under the agreement shall be cause for termination in accordance with this
section and will peacefully surrender the property.
4.  The WBRF hereby acknowledges the awarded agreement is a license and the DCR
reserves the right to revoke said license at its sole discretion when determined by DCR to
be in the public’s best interest.

MODIFICATIONS

The terms of this agreement may not be modified, except by written agreement signed by
both parties.
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SEVERABILITY

If any part of this agreement is determined to be invalid, illegal, or unenforceable, such
determination shall not affect the validity, legality, or enforceability of any other part of
this agreement, and the remaining parts of this agreement shall be enforced as if such
invalid, illegal, or unenforceable part were not contained herein.

MERGER CLAUSE

The provisions of this agreement and any attachments shall collectively constitute the
agreement between the parties for the use of the Premises. Any prior or
contemporaneous oral or written statements that alter, contradict, or are in addition to the
terms of this agreement or any attachments are inadmissible.

WAIVER

No waiver by either party at any time of the terms, conditions or covenants of this
agreement shall be deemed a waiver at any time thereafter of the same provision or of
any other provision contained herein, or of the strict and prompt performance thereof.

NOTICE

All notices provided pertaining to this agreement shall be sent in writing, by hand-
delivery or postal mail, to the following representatives of the parties:

DCR:

Department of Conservation and Recreation
Commissioner

251 Causeway Street, Suite 600

Boston, MA 02114

Department of Conservation and Recreation

Priscilla Geigis

Assistant Commissioner/Director of the Division of State Parks
251 Causeway Street, Suite 600

Boston, MA 02114

Department of Conservation and Recreation
Office of the General Counsel

251 Causeway Street, Suite 600

Boston, MA 02114

A. 78



SIGNATORIES

The parties herein have read the foregoing conditions and provisions and hereby
voluntarily and cognizantly approve of and agree to these terms.

DEPARTMENT OF CONSERVATION AND
RECREATION

Waquoit Bay Reserve Foundation

Edward Lambert, Jr., Commissioner
Department of Conservation and Recreation
251 Causeway Street

Boston, Massachusetts 02114

Date:

Nathan B Higbie
President
nhigbie@gmail.com

Date:
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Appendix P Interdepartmental Service Agreement between
Executive Office of Environmental Affairs (DCR) and the
University of Massachusetts, Boston

COMMONWEALTH OF MASSAC. Y;?.O
INTERDEPARTMENTAL SERVICE AGREEMENT NS4

‘This Form is issued and published by the Office of the Comptroller (CTR) pursuant to 815 CMR 6.00 for use by all Commonwealth
Departments. Departments may add non-conflicting additional terms, but changes to the official printed language of this Form shall be void.

BUDGET FISCAL YEAR: 201412015 RFR ENTER RFR. DCR586 oR__ NA. --
MMARS ALPHA BUYER/PARENT DEPARTMENT CODE: MMARS ALPHA SELLER/CHILD DEPARTMENT CODE: DCR
'BUSINESS MAILING ADDRESS: mmamm
DEPARTMENT OF CONSERVATION AND RECREATION érsity of Massach D L
‘WAQUOIT BAY RESERVE ~ BOX 3092 UMD Office of Research Administration
‘Waquorr, MA 02536 285 0ld Westport Road
NORTH DARTMOUTH, MA 02747
[SAMANAGER: SHERI PROFT ISA MANAGER: MICHELLE PLAUD
| pronE: S08-457-0495 X100 | Fax: 617-727-5537 PHONE: 508-999-8509 | Fax:
E-MAIL ADDRESS: SHERIPROFT(@STATE.MA.US E-MAIL ADDRESS: MPLAUTNGUMASSD.EDU
Purpose of ISA: (Check one option only and compl licable inft ion) (. h A reg ‘mmummmlﬁnm)
X MNewlISA mmMumOHipﬂm&emdmdeAS_ﬁm_ (Use “N/A* for Noo-F jal ISA.) (Compl B
— Amendment to Existing ISA. What is being ded? (Attzch C required for all Federal and Bond Account Amendments)
—Amend Budget/A Change Maxir Obli from: _lo New Maximum Obligation $ (Attachment B)
—Amend Budget/A No Change in Maxi Ohlugauon(mhwn)
—— Amend Dates of Performance. New Dates of Service: Start Date: __ End Date (Subjeet to ion dates below.)

Amend of Services/Performance

'BRIEF DESCRIPTION OF PERFORMANCE GOALS TO BE ACCOMPLISHED BY ISA, OR [F AMENDMENT, IDENTIFY WHAT IS BEING AMENDED: DCR agrees to provide funding
up to $14,000 to UMass-Dartmouth for nutrient analyses in SFY14-15. _Specifically, this funding is for nutrient analysis which includes nitrate + nitrite (NO23),
ammonia (NH4), phosphate (PO4), Silicates ($102), Total Dissolved Nitrogen (TDN) and Part Organic Nitrogen (PON) and Particulate Organic Carbon

From these essential numenous other environmental nutrient can be calculated.
wummmnummsmwwmm(Mommm}semrwmmvmmmmmm&* I'h. If Yes, Seller/Child certifies that
the ISA is not being used as an al ive funding mechanism for state employess, that the identified for letion of the
ISAMnopamuhrupmoroﬂmfmzmﬂmmmbeo&hmdﬂmmhﬂwmofmmﬂﬁnﬁﬁeﬂqﬂmmwmﬁmdashn]l:mhsmed
M;T\lmm regular salary or ion of any officer or employee of the Ci h for services performed during their regular working houss.

¢ 29,§ 6B,
mmmn Complete for all new [SAs and Amendments (even if account informaticn is not changing) Check one option, indicate “add”, “delete” or
“no change™ and enter account, fund, major program code and program code.:

e BGCN - non-subsidiarized (federal, capital, trust). Attachment C required for any new 1SA or ISA Amendment involving federal funds.

BGCS - subsidiarized (budgetary)
_E_ Other (CT, RPO as authorized by CTR): CT,

Nnn-[-“mmclal 1SA [no funds are transferred fmm mmm&dlmnld). itted to ISA.
- dment with no A ing Changes to B orto Attach ch.([ndmmclmngebebw-nd plete account information.)
X ADD__ DELETE __ NOCHANGE | Account: Fund: 0100 | Major Program Code: 409709 Program Code:
2840-9709 Sub: 0000 FISWBOPS&"_R
ADD__ DELETE __NO CHANGE Account: Fund: Major Program Code: Code:

1SA ANTICIPATED STARTDATE: _______, provided that the Seller/Child ==u.ﬁesllmumll not incur any obligations related to this ISA pmrwlhemuhnﬂm
ISA is ex: NOR prior to the date that sufficient funding for the obligations for this ISA is available in the Seller'Child account for ex

TERMINATION DATE OF THIS 15A: This ISA shall terminate on December 31, 2014 unless tenminated or propery amended in writing by the parties prior to this date.

BUYER/PARENT AND SELLER/CHILD DEPARTMENT CERTIFICATIONS. IN WITNESS WHEROF, by executing this ISA below, the Buyer/Parent and Seller/Child
certify, underlhepamsMpuulusnfpu]w:y.mwmﬁwmmWﬂmmmtwﬂmmdﬁmmw
mhwwmmm:mhmmnrdnmmwmer ipl to law relating to the incurring of liability or
of public funds, includng this ISA, may be idered to be in violati ufMGL:29§66.andlhﬂnlh1tlhaBnyw‘Pamtmdmsmld

mmmmmmnwummm-umﬁm involved with ISA perfc ided with sufficient training and oversight to
mremptnmewiﬂl&lsCMRGw,l:l'ltappheablepohenzmmwhmmcmnmwhchmmmmdbmemmnlsn.m:ﬁmw
to the performance requirements identified in Attachnent A of this ISA, and that all terms governing f this ISA h ’wl‘.!usls.i\nr
Mwmmmmwmsumammmmﬂ level of (incl Jiate notification
ofany ting progs needs), coordinati mwmaﬂoﬂw&mﬁmﬁmudwm

the timely jon and ful leti ofr.helSA. | and state finance law li and that the Buyer/P; certifies it will ensure
Mnﬂlhmﬁndsmﬂmdymdoamlaﬂsm&z&lleddﬂd ), with the proper ing codes, prior to the Seller/Child’s need to begin initial or
mummmmsammnmuma!.mamwuammmmmmsnhmmnmmwM
is sufficiently funded to support g payroll), and the Seller/Child will
(mhnﬂmmnﬂ)whfﬁ'nmﬂwmnhm’inﬂBK&WW&]MMMMMMWWWWMWMMMWm
writin CTR in advance of the Seller/Child.

SELLER/CHILD DEPARTMENT’S AUTHORIZED SIGNATURE:

Hniy 22 o
( handwritien by si at time of si

PRINT NAME: ¢ ey PRINT NAME: LOUTS GOODMAN
PRINT TITLE: DmmAnnmmmumbmmc! PRINT TITLE: INTERM ASs0C. VIC FOR RESEARCH & ECONOMIC DEVELOPMENT

Issued 10/6/2005
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