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I. EXECUTIVE SUMMARY

This document is the first revision of the management plan for the Jacques Cousteau National
Estuarine Research Reserve (JC NERR). The initial plan was completed in 1997 and established
the JC NERR. Many of the original goals and objectives for research, education, and
stewardship remain valid, but have been reviewed and/or modified in the context of recent
accomplishments, partnerships, advice and guidance from key partners, and periodic needs
assessments.

This revision presents the mission, goals and objectives of the National Estuarine Research
Reserve System (NERRS) and the JC NERR. Plans are presented for the next five years with
respect to administration, boundary and acquisition, public access, facilities construction,
research and monitoring, coastal training, education, stewardship, resource protection, and
integration. The four goals of the JC NERR are:

Goal 1. Research

Key management information needs, especially with respect to eutrophication, habitat loss
and alteration, effects of climate change and sea level rise on coastal communities and
resources, and resource conservation are supported with advanced coastal and estuarine
research and observing capabilities at relevant time and space scales.

The JC NERR addresses scientific and technical aspects of coastal management issues 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 the National Estuarine Research
Reserve System research and monitoring plan (2006-2011) which identifies goals, priorities, and
implementation strategies. This approach, when used in combination with the education and
outreach programs, ensures that scientific information 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. Research within the Reserves is designed to fulfill the Reserve
system goals as defined in program regulations. These include:

* 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.

* Conduct and coordinate estuarine research within the System, gather and make
available information necessary for improved understanding and management of
estuarine areas.

Goal 2. Coastal Training

Coastal decision-makers use science-based information to manage New Jersey’s natural
resources.

The Coastal Training Program (CTP) of the JC NERR provides up-to-date scientific information
and skill-building opportunities to coastal decision-makers who make decisions that affect
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coastal resources. Coastal decision-makers receive the science-based content and tools they
need to address critical resource management issues of concern to local communities.
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 CTP program. Reserves work closely with state
coastal programs, protected area networks and a host of local partners to determine key coastal
resource issues of target audiences. The CTP 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 CTP 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.

Goal 3. Education and Outreach

The K-12 community and the general public possess increased awareness and
understanding of estuaries and coastal watersheds and how they are affected by human
behavior and natural change.

Education programs provide on-site education opportunities for the community, teachers and
other targeted audiences. Programs include general information about the Reserve including its
ecological, economical, and historical values, and how they relate to natural resource protection
and management issues. Educational programs are designed to integrate with other relevant
programs in the Reserve region.

Formal education programs focus on elementary and secondary school teachers, enhancing their
ability to present science in innovative ways which will stimulate student interest. Hands-on field
enrichment opportunities are promoted and educators are immersed in real-time scientific
research being conducted in the Reserve. In addition to field experiences, educators work with
the Education Coordinator to develop practical applications that bring their experiences into the
classroom.

Habitats within the Reserve serve as centers for general public education. Visitors to the Reserve
gain awareness and understanding of the estuarine system through our exhibits at the Seaport and
through our public programs. These activities explore ongoing research throughout the Reserve,
as well as cultural, historical, and economic issues. Scientists are invited to present their
research through seminars and describe how their studies are relevant to community members.
In coordination with land management partners, JC NERR staff offer these community-based
programs throughout the Mullica River-Great Bay watershed and beyond.
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Goal 4. Stewardship

Resource managers use reserve science to protect, conserve and restore estuarine habitat,
resources and water quality.

In the JC NERR, science-based stewardship is a principal goal integrated throughout the
research, education, and coastal training program. The JC NERR does not own or directly
manage large tracts of land and therefore lacks “on the ground” physical forms of stewardship.
Rather, the JC NERR defines stewardship in the broader sense of providing relevant information,
education, and training to achieve our mission. This stewardship role has been broken down into
different themes, each corresponding to a different spatial area of our estuarine and watershed
system. These themes present the JC NERR with a variety of training opportunities based on
land management, human use and unique ecological conditions.

The JC NERR will continue to implement the Mullica River Conservation Initiative, a land
protection initiative with conservation agencies to conserve a contiguous greenway of
ecologically and recreationally valuable land throughout the Mullica and Wading River
Watersheds. This initiative, a partnership with New Jersey Conservation Foundation (NJCF)
recently added 208 acres to the core reserve land which addressed gaps in protection of the
Mullica River watershed. The total acreage of the JC NERR has thus been increased from
114,665 to 114,873 acres. These properties will be managed by the NJCF and include:

Bear Creek Preserve (100 acres) offers a rare chance to view water and wading birds up close in
various wetland habitats. The 100-acre preserve is located where the Bear Creek flows into the
lower Mullica River. The Hanselman Preserve (57 Acres) captures the gradient of coastal forest
habitats from pitch pine lowland and Atlantic white cedar forest to deciduous shrub-scrub
wetlands to salt marsh flats. The Rudolph Property (31 acres) is dominated by a mixed pitch
pine — scrub oak upland. It is adjacent to several out-parcels of the Bass River State Forest. One
portion of the property extends to the east and has frontage on the Wading River. The Lee
Property (20 acres) is a pitch pine and Atlantic white cedar forest in southern New Jersey. The
under story is a typical mix of low bush blueberry and huckleberry. This parcel will help protect
tidal wetlands, one of the Reserve’s key habitat areas.

Inclusion of these land parcels acknowledges the JC NERR as a natural field laboratory that
enables research and data collection on natural processes and human impacts occurring within
the reserve, and provides a basis for increased public awareness and understanding of the
complex nature of estuarine systems, their values, benefits and management challenges. These
land holdings will enhance the educational, outreach and research opportunities for the Reserve,
and add tremendous recreational value for diverse users.
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II. INTRODUCTION

A. Purpose and Scope of the Revised Management Plan

The Jacques Cousteau National Estuarine Research Reserve was established in 1997 to “improve
management of New Jersey coastal environments through science, education and stewardship.”
This mission drives reserve goals, objectives and strategies aimed at addressing the key coastal
management issues in the Mullica River-Great Bay watershed and throughout the New Jersey
coastal zone.

During the past three decades, land use patterns in New Jersey have shifted from “The Garden
State” to a more urbanized landscape. Nowhere is this more apparent than in the majority of the
state’s coastal zone which features a highly developed shoreline and coastal communities subject
to human impacts and the emerging effects of climate change. As the most densely populated
state in the nation, New Jersey is projected to be the first state to reach full buildout status.
Development and associated human activities are affecting water and habitat quality throughout
the state. Proposals to develop remaining open space and to tap into the Kirkwood-Cohansey
aquifer pose threats to the ecological integrity and character of the state’s estuaries and coastal
watersheds. As a result, programs at the JC NERR focus on three key management issues:

* Nutrient inputs into coastal waters
* Human alteration of habitat and water quality
+ Effects of climate change on coastal and estuarine systems

Research, education, and outreach programs of the JC NERR will address these issues in a
manner that links management information with science, and enriches educational programs
across all grade levels with real-world experiences and training. Responding to needs in its home
location in Ocean County, the JC NERR will continue to deliver many of its nationally renowned
programs in this region, but also will scale up these programs for delivery throughout New
Jersey with key partners and two satellite reserve facilities.

Lands within the JC NERR are entirely in public ownership and managed by a variety of local,
state and federal agencies. As a result, a significant level of resource protection is in place. For
this reason, JC NERR programs have focused on research, education and coastal training, and
support services for stewardship programs. These areas of emphasis will continue over the next
five years.

B. National Estuarine Research Reserve System

1. National Estuarine Research Reserve System Mission and Goals
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
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consists of 27 Reserves in 22 states and territories, protecting over one million acres of estuarine
lands and waters.

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.

2. National Estuarine Research Reserve System Strategic Goals 2005 — 2010

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, ERD and Reserve staffs have 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. As part of this process, the Reserve system
developed a vision: Healthy estuaries and watersheds where coastal communities and ecosystems
thrive; and mission: To practice and promote coastal and estuarine stewardship through
innovative research and education, using a system of protected areas. The following goals are
outlined in the 2005-2010 Strategic Plan.
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Goals

1. Strengthen the protection and management of representative estuarine ecosystems to
advance estuarine conservation, research and education.

2. Increase the use of Reserve science and sites to address priority coastal management
issues.

3. Enhance peoples’ ability and willingness to make informed decisions and take
responsible actions that affect coastal communities and ecosystems.

3. Biogeographic Regions

NOAA has identified eleven distinct biogeographic regions and 29 subregions in the U.S., each
of which contains several types of estuarine ecosystems (15 C.F.R. Part 921, Appendix I and II).
When complete, the Reserve system will contain examples of estuarine hydrologic and
biological types characteristic of each biogeographic region. As of 2008, the Reserve system
includes 27 Reserves and two Reserves in the process of designation (Figure 1). Designated and
proposed Reserves are listed below.
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. Wells, Maine

. Great Bay, New Hampshire

. Waquoit Bay, Massachusetts

. Narragansett Bay, Rhode Island

. Connecticut *

Hudson River, New York

. Jacques Cousteau, New Jersey

Delaware

. Chesapeake Bay, Maryland

. Chesapeake Bay,Virginia

. North Carolina

. North Inlet-Winyah Bay, South Carolina
. ACE Basin, South Carolina

. Sapelo Island, Georgia

. Guana Tolomato Matanzas, Florida

® designated O proposed

.| Rookery Bay, Florida
.| Apalachicola, Florida

Weeks Bay, Alabama

.| Grand Bay, Mississippi

.| Mission-Aransas, Texas

.| Tijuana River, California

.| Elkhorn Slough, California

.| San Francisco Bay, California

South Slough, Oregon

.| Padilla Bay, Washington
.| 5t.Louis River, Wisconsin *
.| Old Woman Creek, Ohio

.| Kachemak Bay, Alaska

9.| Jobos Bay, Puerto Rico

* Proposed Reserve

Figure 1. List and Locations of National Estuarine Research Reserves.
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4. 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:

» 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;

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

» 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

* The coastal State has complied with the requirements of any regulations issued by the
Secretary (of Commerce).

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.

5. 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 four system-wide programs: the
System-Wide Monitoring Program, the Graduate Research Fellowship Program, the CTP, and
the K-12 Estuarine Education program (KEEP). Even though no funds have yet been disbursed
to individual research reserves for implementation of the KEEP program; it has received the
support and approval from the NERRS system as the fourth system-wide program to be
implemented. They also provide support for Reserve initiatives on restoration science, invasive
species, K-12 education, and Reserve specific research, monitoring, education and resource
stewardship initiatives and programs.
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C. The Jacques Cousteau National Estuarine Research Reserve

1. Summary of Setting
The Mullica River-Great Bay estuary, located in the southeast corner of New Jersey is regarded
as one of the least disturbed estuaries in the dense urban corridor of the northeastern United
States (Figures 2 and 3). Upon approval of this management plan, the JC NERR will encompass
114,873 acres, incorporating a diverse variety of terrestrial, wetland and aquatic habitats (See JC
NERR Site Profile (Appendix A) for complete characterization.) These habitats range from the
Pinelands forest ecosystem to wetlands and barrier islands (Figure 4).

Attantic

Llcean

I JCNERR

Barnegat Bay

o

Delawarne
Bay
DE.

Figure 2. Location Map of The Jacques Cousteau National Estuarine Research Reserve
within The Greater New Jersey Region. Note the Reserve's geographic position relative to
the major metropolitan areas of Philadelphia and New York City.
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LANDSAT THEMATIC MAPPER SATELLITE IMAGE
OF THE MULLICA RIVER WATERSHED - JCNERR REGION

Atlantic

Ocean

Map composed by CRSSA 0 5 10 15 20 Kilometers
— ]

Oclober 1999 [ Image Source: EOSAT

Figure 3. Landsat satellite image of the Mullica River-Great Bay Watershed and Estuary.
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Jacques Cousteau National Estuarine Research Reserve Habitat Map
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Figure 4. Habitat Map of the Jacques Cousteau National Estuarine Research Reserve. (All
habitats are included.)

The lands that comprise the JC NERR are managed as a partnership of state and federal
landholders, with Rutgers-Institute of Marine and Coastal Sciences as the managing institution
for the Reserve (Figure 5). Recently, the JC NERR has expanded the core boundary to include
additional properties as noted in section VI. Boundary and Acquisition Plan with this document.
These properties provide additional buffer areas for key land and water areas that will be
included in future research and monitoring programs. Core facilities for the JC NERR include a
primary complex that contains offices, a classroom, wet lab, and dormitory. A separate facility
houses a public exhibit, and additional research space is located at the Rutgers Marine Field
Station.

13
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Jacques Cousteau National Estuarine Research (JC NERR)

At Mullica River - Great Bay, New Jersey
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Figure 5. JC NERR Land Owners and Managers Including Recent Acquisitions.

In general, the climate in New Jersey and the Reserve is temperate characterized by well-defined
seasons. The Reserve lies between the Delaware River Valley, Delaware Bay and the Atlantic
Ocean all of which have a moderating effect on weather and climate conditions.

The Mullica River-Great Bay estuary is located on the Atlantic Coastal Plain, created over the
last 170-200 million years by depositional and erosional processes. The low relief with sandy
soil underlain with several water-bearing sand layers and confining clay layers give rise to a
unique surface and groundwater system. The Cohansey and Kirkwood formations form the
principal aquifers in the region, and may contain as much as 17 trillion gallons of water. These
tremendous water reserves are due to the sandy soils, flat terrain, and evenly distributed
precipitation. The nature and extent of these aquifers govern the character and integrity of
Reserve habitats. For example, streams flow in shallow, broad valleys on the predominately
sandy soils with cedar forests marking the water course through the uplands. Most of the
streams drain eastward and southeastward on the Atlantic slope toward the ocean. Rivers,
streams and other bodies of water in the Pine Barrens are stained brown from the humic acids of
decaying vegetation and high iron content.
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The Mullica River drainage basin is confined to the Pine Barrens region and includes the Bass,
Wading, Oswego, and Batsto Rivers, as well as several smaller sub-basins. The total drainage
basin area is 1,470 square km (569 square mi.) upstream of Great Bay. Approximately 45
percent of the total precipitation entering the system infiltrates into the groundwater system.
Groundwater thus constitutes a major conduit that contributes to the estuary.

a. Upland Forests
In the upland forests, the water table is generally two or more feet below ground level and may
be as deep as 60 to 70 feet. This contrasts sharply with the lowlands, where water is near or
above the surface during part of the year. The upper headwaters of the Mullica River contain
many white cedar swamps, Sphagnum bogs, and cranberry bogs. The difference in moisture
conditions gives rise to two distinct floristic complexes—upland forests and lowland forests.

The upland areas support two major vegetation types, namely pine-oak forests and oak-pine
forests. The dominant tree is the pitch pine. In no other region of North America does the pitch
pine cover such an extended area. Fire plays an integral role in determining the composition of
upland areas. Differences in resistance to fire damage, shade tolerance, and reproductive
strategies govern the selective action of fire on various plant species. Both pitch pine and oaks
have the ability to resprout from dormant buds lying beneath the soil surface.

Upland streams are stained brown from the humic acids of decaying vegetation, with flow
generally slow due to the gentle topography. Stream water is acidic with an average pH of 4.4,
and is low in alkalinity and high in humic compounds. These areas provide habitat for a number
of orchids and insectivorous plants.

Upland vertebrate amphibian and reptilian species include the tiger salamander, wood turtle,
timber rattlesnake, pine snake and the Pine Barren frog. The southern bog lemming and bird
species, including the barred owl and the redheaded woodpecker, also inhabit this area.

b. Lowland Habitats

In lowland forests, water levels near the surface exert year-round influence on vegetation
patterns. These forests are composed of Atlantic white cedar, red maple, pitch pine, black gum,
gray birch, sassafras and sweetbay magnolia. Cedar swamps and sphagnum bogs are scattered
throughout the pine lowlands. A dense canopy is formed by the cedars inhibiting an understory
community. Fauna in this region includes birds such as the osprey, peregrine falcon, black duck,
ruddy duck, and the great blue heron; reptiles such as the bog turtle; and amphibians such as the
long-tailed salamander and the eastern mud salamander.

Brackish marshes are dominated by cattail, salt reed grass, and three square rush. Fauna includes
egrets, terns, skimmers, and the common gull species. Other marsh birds include herons, ibises,
sparrows, warblers, bobolinks, and godwits.

Tidal salt marshes form an extensive and functionally significant component of the margin
between the pinelands and Great Bay. High salinity salt marshes, dominated by stands of
saltwater cordgrass, salt meadow grass, and spike grass occur near the coast and along the lower
Mullica River. Insect and spider fauna of the marsh surface have been particularly well studied
with a focus on the planthoppers. Fish of the marsh surface pools and intertidal creeks are
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dominated by killifishes and silversides. Fish of the subtidal creeks are much more diverse and
seasonally variable.

Coastal habitats feature dunes, barrier islands and open water environments. Dune covered
regions are generally characterized by an herbaceous community dominated by dune grass,
goldenrod, searocket and, in protected areas of the back dune, beach heather. Fauna includes
shorebirds such as plovers, terns and skimmers.

Barrier islands such as Little Beach and its associated salt marsh islands represent a major
nesting, migration and wintering area for waterfowl, marsh birds and shorebirds. Species
commonly found here include grebes, herons, egrets, brants, bitterns, rails, sandpipers, gulls,
terns, skimmers and piping plovers. Several osprey nests are on the island, as well as a rookery
of black-crowned night herons.

Great Bay represents a major migratory stop and wintering area for many waterfowl, shorebirds
and raptors. During winter, the waterfowl population exceeds 70,000 individuals including more
than 40 distinct nesting colonies for 15 species. The estuary supports 61 species of finfish.
Major anadromous fish are the striped bass, alewife and blueback herring. Shellfish populations
are extensive, especially for surf clams.

2. Human Environment / Impact
Geographic Information Systems (GIS) are used to create, manipulate and analyze digital spatial
data, and have been critical to map land use and future developmental pressures in the Mullica
River Watershed and Barnegat Bay Watershed (Figure 6). This information also has been used
to support buildout analyses of relevant watershed areas. These and other remote sensing
activities have been done in partnership with the Center for Remote Sensing and Spatial Analysis
(CRSSA) at Rutgers University.

The term “buildout” refers to a GIS model that predicts development based on zoning laws,
Pinelands Management Area (PMA) regulations, and N.J. Coastal Area Facility Review act
(CAFRA) regulations.

Hydrologic flow from land through runoff, groundwater, rivers, and streams connect upstream
watersheds with estuary systems. The increase of human population and the resulting land
cover/land use change can alter this hydrologic cycle, changing environmental conditions within
connected estuary systems. There are two major watersheds that provide freshwater to the JC
NERR system; the Barnegat Bay Watershed (508,240 acres) and the Mullica River Watershed
(420,167 acres). These two watersheds are very different with respect to population, land use
land cover, and impervious surface both present and future (predicted).

a. Population
The Barnegat Bay Watershed had a 2000 population of 513,400 people (United States Census
Bureau). Future population predictions based on municipal zoning files, PMA regulations, and
CAFRA rules for the Barnegat Bay Watershed range between 783,231 and 896,920 people
(Lathrop and Conway, 2001).
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Jacques Cousteau National Estuarine Research Reserve Land Use Land Cover
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Figure 6. 2002 Land Use - Land Cover Map of the Great Bay Mullica River Watershed.

The Mullica River Watershed had a 1990 population of 76,383 people or 0.182 people per acre.
In 2000 the population increased to 83,501 or 0.199 person/acre which is an 8% increase in
population over a ten year period. Future population predictions based on municipal zoning
files, PMA regulations, and CAFRA rules for the Mullica River Watershed range between
110,472 and 123,680 people. This would represent a 32% to 48% percent increase in population
from 2000 with a resultant density between 0.263 and 0.294 person/acres respectively.

b. Land Cover
Land Use and Land Cover within the Mullica River Watershed has been compiled for two time
periods, 1995 and 2002 (Table 1). Older historical data from 1986 was excluded from this
analysis due to differences in data collection and analysis. Between 1995 and 2002 there was a
net increase of 2,420 acres or 346 acres per year of urban land. Both forest and agricultural areas
were lost, 1,110 acres for the former and 1,352 acres for the latter. Future development within

the watershed is expected to be limited by zoning and spatially directed to town centers.
(Lathrop et al, 2003).
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Net change Annual Net
Type 1995 acres 2002 acres change 95-
95-02 0
Urban 24,167 26,586 2,420 346
Agriculture 23,883 22,772 -1,110 -159
Barren 2,160 2,294 134 19
Forest 187,652 186,300 -1,352 -193
Wetland 135,124 135,423 299 43

Table 1. Mullica River Watershed Land Use Land Cover from 1995 — 2002.

Land Use and Land Cover within the Barnegat Bay Watershed has been compiled for three time
periods, 1995, 2002, and 2006 (Table 2). Older historical data from 1986 was excluded from
this analysis due to differences in data collection and analysis. A total of 1,650 acres of new
urban land was created per year between 1995 and 2002. This slowed down slightly between
2002 and 2006 to 1,109 acres per year. Most of this urban land was created from the conversion
of forested land areas with a total of 13,278 acres of forested areas converted to urban areas
between 1995 and 2006 (Table 2a) (Lathrop and Haag, 2007.)

Annual Annual
Net Net Net Net
1995 change | change | Change | Change
Type acres 2002 acres | 2006 acres [ 95-02 | 95-02 | 02-06 | 02-06
Urban 87,757 99,308 103,746 | 11,551 [ 1,650 | 4,438 1,109
Agriculture 5,302 4,576 4,205 -726 -104 -371 -93
Barren 9,199 8,935 9,034 -264 -38 99 25
Forest 156,827 147,401 142,579 | -9,425 | -1,346 | -4,822 | -1,206
Wetland 90,165 89,325 89,048 -841 -120 -277 -69

Table 2. Barnegat Bay-Little Egg Harbor Watershed Land Use Land Cover from 1995,
2002, and 2006. Total area was slightly different between years due to the fact water was
excluded from the analysis.

2006 Land Cover
Urban | Agriculture | Barren Forest Wetland
1995 Urban 86,606 102 151 569 19
Land Agriculture 215 950 43 110 2
Cover Barren 1,761 25 5,647 1,201 202
Forest 13,278 246 2,171 140,535 64
Wetland 1,012 32 179 51 88,594

Table 2a. Transition Table for Entire Study Area Between 1995 and 2006.

18



II. Introduction

3. Impervious Surface

Impervious surface refers to roadways, rooftops, parking lots or any surface that water cannot
penetrate through. Increasing impervious surface can be used as an indicator of both the
intensity of anthropogenic development and the impact that this development has on the
environment. Impervious surface is especially important within both the Mullica River
Watershed and the Barnegat Bay watershed, as these watersheds are dominated by sandy
pineland soils. The porous soils of the pinelands allow water to infiltrate into underground
aquifers, lowering the amount and speed of surface runoff into streams and ultimately into the
estuary system. Scientific studies have shown the larger the percent of the total surface covered
by impervious surface the greater the resulting environmental impact. In general, watersheds
that have less than 10% imperious surface are considered non-impacted, greater than 10% and
less than 20% are considered impacted and greater than 30% are considered degraded.

Impervious surface within the Barnegat Bay watershed was summarized for 1986, 1995, 2002,
and predicted in the future at buildout. Future predictions on impervious surface were
accomplished by matching existing land cover categories with an average impervious surface
value and extrapolating these values to a future predicted land cover layer. To determine the
percentage of impervious surface the imperious area was divided by the upland area of the
watershed (387,738 acres for the Barnegat Bay Watershed and 379,537 acres for the Mullica
River Watershed). Estuary and ocean waters areas were not included.

In 1986, the Barnegat Bay watershed was covered by 7% percent impervious surface, or
approximately 27,000 acres. This increased in 1995 to approximately 8% impervious surface or
approximately 30,000 acres of impervious surface. In 2002, the impervious surface covered
approximately 34,000 acres or 9% of the total surface area of the watershed. While this is below
the 10% cutoff for impacted watersheds, 32% of the sub-watersheds within the larger Barnegat
Bay watershed were over 10% impervious surface in 1995. At buildout, the Barnegat Bay
watershed is predicted to have 12% impervious surface or approximately 46,500 acres of
impervious surface.

Impervious surface for the Mullica River Watershed in 1986 was 1.3% or 5,100 acres. Between
1986 and 1995 impervious surface increased to 1.5% or 5,750 acres. In 2002, the impervious
surface covered around 6,550 acres or 1.7% of the total surface area of the watershed. Both
values are substantially less than the 10% threshold. The build-out analysis aggregated across
the entire Mullica River basin, predicted a range of impervious surface between 2.5% and 2.8%.
These values are also well below the 10% threshold for impacted areas.
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I11. JC NERR VISION, MISSION, GOALS, OBJECTIVES AND STRATEGIES

This section of the Management Plan identifies the vision and mission of the Reserve and
outlines the four overarching goals and the related objectives and strategies which provide the
underlining basis for all work plans. Goals, objectives and strategies are highlighted in detail
within the Research, Coastal Training, Education and Stewardship sections.

A. Vision
A center of expertise for the protection and preservation of estuaries and coastal watersheds
through science-based management and informed public stewardship.

B. Mission
To improve management of New Jersey coastal environments through science, education and
stewardship.

C. Goals, Objectives and Strategies

The JC NERR mission drives reserve goals, objectives and strategies aimed at addressing the key
coastal management issues in the Mullica River-Great Bay watershed and throughout the New
Jersey coastal zone.

A broad suite of environmental issues bears on the quality of life and economic vitality of the
New Jersey coastal zone. These include watershed management, sediment and water
contamination, fishery management, nutrient enrichment, declines in natural resources, habitat
loss, beach erosion, and harmful algal blooms. Given the importance of the coastal environment
to the sustained economic development of the state, JC NERR research, teaching, and service
programs that bear on coastal management issues can be used to help inform environmental
planning and decision-making. Issues such as these are the subject of constant debate by the
public, the media, and coastal decision-makers. A common feature of these debates is the need
for better information and training about the coastal environment.

During the past three decades, land use patterns in New Jersey have shifted from “The Garden
State” to a more urbanized landscape. Nowhere is this more apparent than in the majority of the
state’s coastal zone which features a highly developed shoreline and coastal communities subject
to human impacts and the emerging effects of climate change. As the most densely populated
state in the nation, New Jersey is projected to be the first state to reach full buildout status.
Development and associated human activities are affecting water and habitat quality throughout
the state. Proposals to develop remaining open space and to tap into the Kirkwood-Cohansey
acquifer pose threats to the ecological integrity and character of the state’s estuaries and coastal
watersheds. As a result, programs at the JC NERR focus on three key management issues:

* Nutrient inputs into coastal waters
* Human alteration of habitat and water quality

+ Effects of climate change on coastal and estuarine systems

Research, education, and outreach programs of the JC NERR will address these issues in a
manner that links management information with science, and enriches educational programs
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across all grade levels with real-world experiences and training. Responding to needs in its home
location in Ocean County, the JC NERR will continue to deliver many of its nationally renowned
programs in this region, but also will scale up education and training programs for delivery
throughout New Jersey with key partners at two satellite reserve facilities.

Goal 1. Research

Key management information needs, especially with respect to eutrophication, habitat loss
and alteration, effects of climate change and sea level rise on coastal communities and
resources, and resource conservation are supported with advanced coastal and estuarine
research and observing capabilities at relevant time and space scales.

Objectives

* Track and predict short-term variability and long-term change in the integrity and
biodiversity of estuarine ecosystems and coastal watersheds.

* Disseminate research results and other pertinent information to local and regional
decision-makers.

* Promote the reserve as a long-term study site for use by federal, state, local, private
and academic organizations.

Strategies

» Capitalize on innovative remote sensing and observation technologies to track change
in ecosystem processes, land use and land cover.

* Maintain a data repository that is easily accessed by coastal stakeholders.

* Partner with CICEET and other organizations to focus research and observing
opportunities in the JC NERR.

* Communicate results of research through publicly accessible media.

» Collaborate with coastal training and education staff to translate research findings to
target audiences.

Goal 2. Coastal Training

Coastal decision-makers use science-based information to manage New Jersey’s natural
resources.

Objectives

» Coastal decision-makers will use decision support tools and reserve products to
address local and regional management needs.

* Coastal decision makers will recognize the CTP as a resource for scientific
information relevant to watershed management issues.

* Coastal decision makers will understand the impacts their management decisions
have on NJ’s natural resources.

* Coastal decision-makers will increasingly implement science based decision-making.
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Identify and preserve significant unprotected estuarine areas within the Mullica
River-Great Bay system.
Natural resource managers will consider regional approaches to adaptive coastal
ecosystem management.

Develop decision support tools to inform management land and acquisition activities
of the coastal management community.

Assist partners to identify ecologically sensitive lands, and assist in acquiring funds
for land acquisition and protection.

Coordinate programs and activities through the emerging seamless network initiative
with protected area networks such as the U.S. Fish and Wildlife Service, National
Park Service, Pinelands Commission, and the New Jersey Department of
Environmental Protection.

Conduct coastal training workshops in response to local and regional information
needs.

Implement performance measures and program evaluations to evaluate and guide JC
NERR products, programs and services.

Goal 3. Education and Outreach

The K-12 community and the general public possess increased awareness and
understanding of estuaries and coastal watersheds and how they are affected by human
behavior and natural change.

Objectives

Strategies

Coastal watershed communities will understand the environmental and economic
value of estuaries and coastal watersheds.

Coastal watershed communities will recognize the JC NERR as a provider of science-
based information and resources.

K-12 teachers will incorporate lessons and hands-on experiences which demonstrate
the value and function of estuarine and coastal habitats

Coastal watershed residents will understand the importance of their role as
environmental stewards.

Provide training opportunities for the next generation of coastal managers.

Heighten visibility of the JC NERR by participating in public events, communication
and marketing activities.

Provide educational and recreational activities for the general public

Deliver professional development programs to K-12 educators.

Promote awareness of the value of estuaries through diverse media such as the Life
on the Edge exhibit, the reserve website, newsletter, brochures, and interaction with
community groups.
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Goal 4. Stewardship

Resource managers use reserve science to protect, conserve and restore estuarine habitat,
resources and water quality.

Objectives

Strategies

Resource managers will increasingly use GIS data layers to support coastal
management decisions and set priorities for land acquisition.

Coastal communities will recognize the ecological, economic, historical and cultural
importance and value of estuaries.

Protect, conserve and restore estuarine habitat and water quality.

Coastal communities will adapt to and mitigate the effects of climate change and sea
level rise.

Identify the best available information, tools and technology for environmental
decision-making.

Train resource managers in the use of GIS technologies

Track land use/land cover change in the Mullica River-Great Bay estuary and
surrounding watershed.

Establish JC NERR as a sentinel site for demonstrating approaches to respond to
effects of climate change and sea level rise.
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IV. SUMMARY OF ACCOMPLISHMENTS
A. Introduction

The JC NERR staff has developed a broad array of research, education and coastal training
programs and services that benefited diverse audiences. These achievements are a tribute to an
outstanding staff dedicated to excellence in coastal management. Moreover, the staff has made
strong contributions to the reserve system. Each staff member has devoted considerable time,
energy and talent to develop and advance system-wide initiatives to elevate the NERRS as a
national leader in coastal research, education and training. Key program accomplishments at the
site level and system-wide level are provided below. A more complete list of past
accomplishments may be found at Appendix I and Appendix J.

1. Site Profile

Characterization of the Jacques Cousteau National Estuarine Research Reserve is a
comprehensive profile report on the 2o™ program site of the National Estuarine Research
Reserve System. This 494-page document is the culmination of an intensive three-year effort to
synthesize the voluminous information base that exists on the terrestrial and aquatic ecosystem
components that comprise the JC NERR including the Mullica River-Great Bay and the Barnegat
Bay-Little Egg Harbor estuaries. It also details the extensive outreach and education programs
linked to community involvement in reserve programs. Major elements covered in the report
include a description of the physical-chemical conditions, water quality, habitats, and biotic
communities of the watershed and estuarine systems. It also discusses the significance of the
system-wide monitoring program and the importance of ongoing research projects in the
Reserve. In addition, endangered and threatened species are compiled for the region, as well as
recreational and commercial species found within the reserve boundaries. The JC NERR site-
profile is posted to the website at http://www.jcnerr.org/pdf/JCNERR_FINAL PROFILE 1-7-
09.pdf.

2. Journal of Coastal Research
The Research Coordinator served as the editor of Special Issue 55 of the Journal of Coastal
Research devoted to research and monitoring of NERRS program sites. This comprehensive
compendium volume, published in July 2008, consists of 19 articles dealing with specific
research and monitoring projects at reserve sites that investigated linkages between physical and
biological components of estuarine ecosystems. It includes articles based on NERRS monitoring
data alone, as well as investigations that pair NERRS research data with data collected by other
entities. The latter type of studies demonstrate the value of concurrently using data from
multiple monitoring and research programs in NERRS to more fully understand patterns and
processes in NERRS estuarine systems.

3. System-Wide Monitoring Program/Integrated Ocean Observing System
(SWMP/100S) Real-Time Data in K-12 Classrooms
A front-end assessment was conducted to evaluate the ways in which K-12 teachers and students
can use real-time data and associated education products to understand and appreciate the role of
the environment in general, and the ocean in particular, plays in their daily lives. This project is
aimed to identify the gap between SWMP/IOOS scientific data (current and projected) and the
needs and capabilities of K-12 teachers and students to use those data, and to determine and
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recommend ways to bridge that gap via data visualization/ presentation and educational
products/services. During the spring and summer of 2006, data was gathered from 54
stakeholders and 92 teachers from across the U.S. through:

+ literature review.

* interviews and an online survey of stakeholders.

» focus groups (7 at 5 sites nationwide) with K-12.

* prioritizing activity with teachers and stakeholders during Centers for Ocean Science
Education Excellence-Mid-Atlantic and Monterey Bay Aquarium Research Institute’s
Education and Research: Test Hypotheses teacher workshops.

This study was very successful and has impacted the design and development of the NERRS
national education program, and other IOOS education initiatives.

4. Impacts to Coastal Systems Symposium
“The Impacts to Coastal Systems” symposium, sponsored by the JC NERR and the Barnegat Bay
National Estuary Program was held at Rutgers University in April 2004. Approximately forty-
five scientists and managers from throughout the mid-Atlantic and southeast Atlantic regions
participated. The symposium aimed to evaluate existing knowledge and data gaps on nutrient
dynamics and nutrient enrichment in the Barnegat Bay-Little Egg Harbor Estuary (BB-LEH).

Technical and management aspects of nutrient problems in the BB-LEH estuary and comparable
systems nationwide were featured. Specific topics included nonpoint source nutrient inputs,
eutrophication assessment, water quality and biotic indicators of eutrophication stress, algal
blooms, impacted habitats, altered trophic organization, development of coastal nutrient
standards, management options to remediate nitrogen loadings and other management controls.

A special issue of Ecological Applications on the topic of eutrophication was published.
(Kennish, M. J. (Editor). 2007. Eutrophication of Estuarine and Shallow Coastal Marine
Systems. Ecological Applications, Special Issue, Volume 17, Number 5. 196 p.)

5. Effects of Climate Change on Our Local Estuaries

“Effects of Climate Change on Our Local Estuaries” was the topic of a workshop held on June 9,
2007. The program informed participants about the effects of climate change on local estuarine
environments by providing them with local and global science-based information. The workshop
included a viewing of the “Inconvenient Truth” movie, a presentation by Dr. Mike Kennish
about the local effects of climate change, and wrapped up with a facilitated discussion on climate
change issues led by Steve Miller of the Great Bay NERR.

6. The Changing Landscape of the Barnegat Bay
Scientists from Rutgers University have been very engaged in assessing the ways in which the
water quality, land use patterns and benthic habitats have changed in the Barnegat Bay
watershed. This symposium featured research conducted by Dr. Mike Kennish and Dr. Rick
Lathrop from Rutgers University. The symposium opened with a historical perspective
regarding the changes from the late 1800°s until mid-1900. Dr. Kennish spoke about the changes
in the benthic communities, namely the eelgrass beds, shellfish resources and other estuarine
indicators of change. Discussion centered on the ways in which land use alterations have
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affected the amount of runoff that makes its way into the Bay. Data indicating the effects of
build out on the watershed was highlighted.

7. Bay and River Shoreline Stabilization
In May 2005 a workshop focusing on Bay and River Shoreline Stabilization was held in
Monmouth County. Speakers included experts in the field from Rutgers University, Stevens
Institute of Technology, the NJ DEP, and the U.S. Army Corps of Engineers. Topics were
selected based on a previous needs assessment and included background on processes, current
regulations, stabilization alternatives, and the status of current local stabilization projects.

8. Riparian Assessment

Assessment of Land Use Change and Riparian Zone Status in the Barnegat Bay and Little Egg
Harbor Watershed: 1995-2002-2006. The BB-LEH estuary is suffering from eutrophication
issues due to nutrient, most importantly nitrogen, loading from both atmospheric as well as
watershed sources (Kennish et al, 2007). Urban and agricultural land uses can be an important
source of nitrogen loading. As part of our ongoing monitoring efforts, the Grant F. Walton
Center for Remote Sensing & Spatial Analysis, with funding provided by the BBNEP, undertook
to map and assess recent land use change in the BB-LEH watershed. Updated mapping reveals
that urban land use increased from approximately 25% in 1995 to approximately 30% of the BB-
LEH watershed in 2006. Including all altered land uses (i.e., agriculture and barren lands) puts
the percentage of altered land in the BB-LEH watershed at over 33% in 2006. The BB-LEH
estuary system is continuing to experience a significant conversion of forested and wetland
habitats to urban land cover and thereby exacerbating nutrient loading to the BB-LEH estuary.

9. LIDAR Conference

A LiDAR (light detection and ranging) conference was held in partnership with the JC NERR,
Rutgers University and US Geological Survey in October 2007. This video conference based at
the JC NERR Coastal Center focused on the process to collect analysis and use LiDAR data.
LiDAR is extremely useful in coastal areas to map shoreline change, dune loss, effects of sea
level rise, model storm surge, model storm water runoff, and model flood zones. This
conference featured a wide variety of speakers from South Dakota and Montana using video
conferencing and webex technologies. A diverse group of attendees at the JC NERR Coastal
Center included representatives from Burlington, Atlantic, and Gloucester counties, NJDEP staff,
Stockton College, the Delaware Valley Regional Planning Commission, Camden and
Gloucester Soil Conservation District, The US Fish and Wildlife Service, the Delaware River
Basin Commission, and the NAVAL Air Station. A second audience was housed in the Alampi
Room at the Institute of Marine and Coastal Sciences (IMCS) at Rutgers University.

10. NJDEP Chlorophyll Monitoring Website
The JC NERR has been working in cooperation with The Marine Water Monitoring Bureau, the
NIJ Forest Fire Service, Rutgers University, and United State Environmental Protection Agency
(USEPA) Region 2 to implement aircraft remote sensing for estimating chlorophyll levels in NJ's
coastal waters. Since chlorophyll is a plant pigment, high levels in the water are typically
associated with an algal bloom. A plane flies 6 times a week, weather depending, over the
coastal waters New Jersey to monitor the chlorophyll levels. This aerial monitoring provides a
valuable perspective on water conditions and trends and enables targeted boat sampling in
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locations where algal blooms may be occurring. This data is then mapped using Google maps to
show high or low chlorophyll values over the New Jersey coastal ocean. Additional information
can be found at http://www.state.nj.us/dep/bmw/remotesensing.htm.
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V. ADMINISTRATION PLAN
A. Agencies Roles / Responsibilities

1. Lead State Agency Role/Responsibility

The JC NERR serves as the umbrella for an integrated approach to managing the Mullica River-
Great Bay watershed among Reserve landholders (Figure 7). The lands that comprise the JC
NERR are managed as a partnership of state and federal landholders, with Rutgers-Institute of
Marine and Coastal Sciences as the managing institution for the Reserve. Each landholder has
provided Rutgers with a written commitment to the Reserve program through a Memorandum of
Understanding (MOU) (Appendix D).  Rutgers-IMCS receives the federal financial assistance
and has overall responsibility for Reserve management. Primary staff members are employed by
Rutgers-IMCS and include a Manager, Executive Administrative Assistant, Education
Coordinator, Public Programs Coordinator, CTP Coordinator, Watershed Coordinator/North,
Watershed Coordinator/South, Research Coordinator, Field Researcher/ SWMP Technician, Field
Researcher-Technology/GIS Coordinator, Volunteer Coordinator, Communications and Budget
Coordinator, and Interpretation Coordinator.

JACQUES COUSTEAU NATIONAL ESTUARINE RESEARCH RESERVE (JCNERR)
AT MULLICA RIVER - GREAT BAY, NEW JERSEY

h
)
ol "\ .~ Ve
= C Kinslow Past
s \ " Jl’mslnc Ay
NEW . {“ 5 g A
JERsEY iy o
Wharton h i
L d Edwin B. Forsythe =~ i
- { ', National Wildlife Refuge
Philadelphla it " \".‘ (Barnegat Divrpslon}
i LY
™ ) {
AREA OF DETAIL y SassRiver Tuckergod Seaparty \\ ]
DE. p L £ [ - R
- . o \
v { J(NF_;?.R Coastal 4 y’
/ Swan Bay Education Center: P £
wMal MY N \
N p d Great Bay /i
ceoeno | / el
Clarks Landing | Y
JCNERR JURISDICTIONS State Natural .!bmﬁm"""‘._ - Great Bay Blvd. /
National Wildlife Refuge 28,335 acres Eance Tt M St Wildiife Management -
) \ P e o
State Forest 3,735 acres 1 \~4
Wildlife Management Area 9,516 acres Marie Sk Station
5 /
State Natural Lands Trust 376 acres . g
I state Natural Area 1,152 acres 1l
Water Inside of Reserve 69,024 acres s =
Water Outside of Reserve Edwin B. Forsythe
State and Federal Land e Natlan Al FEfe U D
Qutside of Reserve L Laror (Brigantine Division)
/7 County Boundary &
4 . Municipal Boundary A [T
I | 2 R | N. Brigantine
:\r;t aous swd Waterway b Absecon | State Natural Area
ajor Roa :~ 2 Wildlife Management
il A “Area
b
0y
[
®

Figure 7. Land Owners/Managers within the JC NERR.
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2. Federal Agencies

a. U.S. Department of Interior, U.S. Fish & Wildlife Service
The U.S. Fish and Wildlife Service manages the Edwin B. Forsythe National Wildlife Refuge.
The Barnegat component of the Forsythe Refuge lies within the boundary of the JC NERR, an
area that is managed in support of migratory waterfowl and includes environmental
manipulations to provide habitat and food for this natural resource. The Forsythe Refuge
maintains a field office, impoundments, nature trails and a Coastal Center. The Refuge Manager
sits on the JC NERR advisory board.

3. State Agencies

a. N. J. Department of Environmental Protection

The NJ DEP is the designated state agency to administer programs under the CZMA. The NJ
DEP implements state coastal programs and enforces regulations. The NJ DEP collaborates on
CTP and outreach programs with the JC NERR, and coordinates management of state lands
associated with the Reserve (eg. state run natural land trusts and natural areas). Rutgers-IMCS,
together with the NJ DEP and the USFWS have signed a memorandum of understanding (see
Appendix D) to advance the long-term management goals and objectives of the Reserve. These
institutions jointly coordinate and collaborate on research initiatives and education programs
within the Reserve, targeting those coastal and management issues of importance to coastal
decision-makers. This partnership network promotes exchange of research findings and
educational programs, and helps to integrate delivery of NJ DEP and JC NERR programs.

b. Pinelands Commission
The mission of the Pinelands Commission is to preserve, protect, and enhance the natural and
cultural resources of the Pinelands National Reserve, and to encourage compatible economic and
other human activities consistent with that purpose.

The Pinelands is a unique ecosystem of historic villages and berry farms amid a vast oak forest,
extensive wetlands, and diverse species of plants and animals. It is protected by state and federal
legislation through management by local, state, and federal governments and the private sector.
The reserve contains Wharton State Forest, and Bass River State Forest, which provide public
recreation facilities.

The Pinelands Commission has pioneered many smart growth planning concepts, such as
watershed management, transfer of development rights, timed growth and conservation planning.
The JC NERR collaborates primarily on education and outreach programs with the Pinelands
Commission. This may be expanded to include demonstration products and development of
tools to mitigate nonpoint source pollution.

4. Local agencies
a. Barnegat Bay National Estuary Program
The JC NERR features overlapping boundaries with the BBNEP. JC NERR Reserve staff was

very involved in designation of this program and remain involved in the implementation phase of
the BBNEP. The Reserve Manager chairs the BBNEP Science and Technical Advisory
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Committee and is a member of the BBNEP Advisory Committee. The JC NERR Research
Coordinator, Watershed/CTP Coordinator and GIS Coordinator also participate on BBNEP
committees. Through these committees, the research, education and stewardship goals of the JC
NERR were integrated into the Comprehensive Conservation and Management Plan and the
Program Monitoring Plan for the Barnegat Bay Estuary Program. The BBNEP supports Reserve
programs by increasing awareness of related local and adjoining watershed management issues
and by providing opportunities for county, municipal, and state governments to conserve
resources in Barnegat Bay and the adjacent JC NERR and by providing funding opportunities for
research within the Reserve.

b. Tuckerton Seaport

Tuckerton Seaport oversees 40 acres of coastal lands within the JC NERR. The Borough of
Tuckerton, Little Egg Harbor Township, and Ocean County jointly acquired the land through the
States’ Green Acres Program (N.J.S.A. 13:8A-13(a)). The Green Acres legislation requires that
land be used for recreational or conservation purposes and specifies that changes in the
designated use of the lands must be approved by the Commissioner of the NJ DEP and the State
House Commission of the State of New Jersey. The Tuckerton Seaport was also required to pay
an amount equal to 50 percent of the current value of the land, as determined by the commission.
The overall objective of the Seaport includes the establishment and maintenance of a center for
the preservation and interpretation of the history of the New Jersey Shore and its Baymen. “Life
on the Edge”, a public exhibit administered by the JC NERR at the Seaport, has been established
to (1) interpret and promote environmental awareness and the appreciation of coastal resources,
(2) deliver a range of education and training services in support of basic education, school tours,
and continuing education, and (3) act as a venue for the public to learn more about the Reserve,
including education, research and CTP activities and services. The mission of the Seaport, to
support public education on Bay culture and human interaction with the natural environment
complements JC NERR programs and services.

c. Partnership for the Delaware Estuary

The Partnership for the Delaware Estuary, a private nonprofit organization, administers the
Delaware Estuary Program and is one of 20 National Estuary Programs in the nation. This
program fosters research and education programs on behalf of the Delaware Estuary and its
tributaries. Much effort is devoted to oyster restoration, stormwater management, wetlands
restoration, and public environmental education. The Manager of the JC NERR serves on the
governing board of this organization, and is developing joint program opportunities, especially
with respect to oyster restoration, wetlands restoration, fish restoration and public education that
will be conducted via the Sheppard House in Bridgeton.

d. New Jersey Conservation Foundation
The mission of New Jersey Conservation Foundation (NJCF) is to preserve New Jersey’s land
and natural resources for the benefit of all. They are a private, not-for-profit organization which
relies on philanthropic support and grants from a variety of public and private organizations and
individual donors.

Through acquisition and stewardship NJCF protects strategic lands, promotes strong land use
policies, and forges partnerships to achieve conservation goals. Since 1960, NJCF has protected
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over 100,000 acres of natural areas and farmland in New Jersey — from the Highlands to the Pine
Barrens to the Delaware Bay, from farms to forests to urban and suburban parks.

NIJCF is JC NERR’s newest land management partner. In 2009 NJCF will partner with the
reserve to acquire the Lee property in Burlington County. This property along with three other
NICF properties has been identified as core properties and has been added to the JC NERR
boundary (see VI. Boundary and Acquisition Plan).

5. Universities

a. Rutgers University, IMCS

Rutgers-IMCS is composed of interdisciplinary teams of broadly-trained scientists dedicated to
estuarine and ocean research and education. Rutgers has been conducting research and data
collection in the Great Bay area since 1972, and serves as the focal point for the state's research
efforts in estuarine, marine and coastal environments and assists in the development of New
Jersey's environmental and educational assets. Rutgers-IMCS is located in New Brunswick, NJ,
on the Cook campus of Rutgers University, approximately 75 minutes from the Reserve’s
Coastal Center. Staff of the Rutgers-IMCS includes more than thirty-two full time faculty
members with expertise in many disciplines including undersea research, coastal processes,
Pinelands ecology, aquaculture, and coastal physical oceanography. External funding is strong
and provides a good measure of the research and education activities at Rutgers-IMCS, and
opportunities to support JC NERR programs and activities.

Rutgers-IMCS maintains a Marine Field Station (approximately 14.6 acres) and fleet of research
boats at the mouth of Great Bay with wet labs, a large running seawater system, special purpose
laboratory rooms and a large dormitory facility on the upland adjacent to Coastal Center on
Great Bay Boulevard. In addition, Rutgers-IMCS maintains an offshore research site known as
LEO-15 which is located 3 miles offshore from Little Egg Inlet. LEO-15 features a suite of
advanced samplers and sensors that enable the Institute to collect and transmit real time data on
coastal ocean processes via the Internet for use by recreational ocean goers, coastal managers
and the K-12 classroom audience.

Because Rutgers-IMCS is involved in management, education, and research within the Reserve’s
boundary, the Reserve can capitalize on the wealth of University resources and personnel
including research technicians, computer technicians, administrative support, and education
student interns (Figure 8). These resources are used to support JC NERR research and education
programs.
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Figure 8. Management Structure for NOAA, JC NERR and Institute of Marine and
Coastal Sciences at Rutgers, The State University of New Jersey.

b. Richard Stockton College of New Jersey

The RSC Field Station maintains and operates a research and education facility within the
Reserve at Nacote Creek. The facility houses computer and environmental science labs and a
fleet of small boats. RSC assists in preserving the research, education, and stewardship goals and
objectives of the NERRS program through its undergraduate education program (conducted at
the Nacote Creek Field Station) and research program. They also maintain the Reserve’s
weather station, which provides real-time information to the JC NERR system-wide monitoring
program.

¢. New Jersey Sea Grant

The New Jersey Sea Grant College Program is administered by a private, nonprofit group, the
New Jersey Marine Sciences Consortium located at Sandy Hook. The JC NERR Manager is a
member of the governing board of the NJ Marine Sciences Consortium. Efforts to collaborate
have focused primarily on public events such as Coast Day, and K-12 education including joint
sponsorship of the Shore Bowl, one of the regional competitions that comprise the National
Ocean Science Bowl. More recently, Reserve staff members have sought research funding from
NJ Sea Grant to develop information products for fishery managers and fish harvesters. Future
efforts will be aimed at promoting collaboration on coastal training opportunities, and joint
programs delivered from the JC NERR satellite facilities at Sandy Hook and Bridgeton.
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B. JC NERR Staffing Roles / Responsibilities

Support for core staff is essential for meeting the mission, goals, and objectives of the JC NERR.
The core staff consists of a Manager, the Communications-Business, Education, Research, GIS,
Watershed and Volunteer Coordinators who manage the education, coastal training, stewardship
and research programs on behalf of the Reserve. Rutgers-IMCS has the lead responsibility for
administering these core positions (Figure 9).

Reserve staff members are employees of Rutgers-IMCS. Because of limited NERRS funding,
some of the Reserve staff positions are partially or fully supported by Rutgers-IMCS. The
Manager, Research Coordinator and Communications/Business Coordinator have offices at the
main IMCS facility in New Brunswick and at the Coastal Center at Tuckerton. The Reserve
Manager position is the Senior Associate Director at Rutgers-IMCS and has full responsibility
for JC NERR management. The Watershed/CTP Coordinator, Volunteer Coordinator, Education
Coordinator, Field Researcher/SWMP Technician are stationed at the JC NERR Coastal Center.
The commute time between the Tuckerton facility and the office in New Brunswick is
approximately 75 minutes.

Jacques Cousteau National Estuarine Research Reserve
Organizational Chart

Institute of Marine and Coastal Sciences
Rutgers University

Manager/JC NERR

Executive
Administrative Assistant

[ [ [ |

Rese_arch Technology/GIS Education Outreach Communication and Business
Coordinator - . .
Coordinator Coordinator Coordinator
[ [
[ | [ [ [ \
Field Researcher Field Researcher Education Watershed/CTP Interpretive Public Program
SWMP Tech Coordinator Coordinator Coordinator Coordinator
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Figure 9. Organizational Chart for the JC NERR.
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1. Manager
The Reserve Manager is the principal administrator of the Reserve and is responsible for
ensuring all policies, regulations, and program activities are conducted in accordance with the
Reserve Management Plan. The Reserve Manager has the qualifications of a resource Manager,
and is employed and supervised by the Director of Rutgers-IMCS. Specific duties of the
Manager are to:

» Manage the Reserve operations on a daily basis, prepare state and Federal grant
applications, proposals, budgets, reports and maintain necessary records.

* Represent the Reserve and its policies at public meetings and hearings.

* Advise and coordinate government agencies on particular issues, questions, or
projects, and their effects on or relationship to the Reserve.

* Opversee all special studies and research activities within or related to the Reserve
and interpret and apply research results to produce benefits.

* Oversee the research and education programs for the Reserve.

» Coordinate with other program Managers on activities that might affect the Reserve.

*  Monitor day-to-day operation of the Reserve and progress of research and education
plans.

* Direct and coordinate with NOAA any changes in the management plan.

* Supervise Reserve staff members.

* Oversee facilities development, site selection and changes in the Reserve boundaries
with consent from NOAA.

* Prepare required reports and work plans for NOAA and other funding agencies.

2. Executive Administrative Assistant
The Executive Administrative Assistant provided by the Institute of Marine and Coastal Sciences
is responsible for facilities maintenance, grantsmanship assistance, website support, cultivation
of friends of the Reserve, special events organization and management, and overall
administrative support for the JC NERR.

3. Communications and Business Coordinator
This partially funded Coordinator is responsible for organizing and providing communications
and financial management support for stewardship, research and education programs associated
with the JC NERR/IMCS. In addition, this staff person coordinates production of a periodic
newsletter, special publications, grant and budget accounting and tracking, preparation of
progress reports, and assists with development of proposals including the annual operations
grant. Specific duties are to:

* Develop publications and marketing tools.

» Establish outreach contacts (outlets) for marketing and advertising of
programs/products and maintain database, running queries.

» Assist in the conduct of programs and development of educational materials.

* Assist with administration of JC NERR and related meetings, coordination of
activities of Reserve advisory groups, special events, volunteer coordination, and
preparation of periodic progress reports.

* Assist with fundraising efforts to support Reserve programs including preparation of
proposals.
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4. Research Coordinator
The Research Coordinator (33% grant-funded) implements and oversees all research and
monitoring activities for the Reserve. The Research Coordinator maintains regular and direct
communication with the research community and executes research activities in the Reserve.
The Research Coordinator will report to the Reserve Manager and will be located at IMCS-
Rutgers, the JC NERR Coastal Center or Rutgers Marine Field Station in Tuckerton, depending
on assignments and projects. The Research Coordinator’s responsibilities are to:

Provide staff support for research and monitoring initiatives in the JC NERR.
Coordinate all special studies and research activities within or related to the Reserve
Assist the Reserve Manager and participating agencies in preparing and updating a
list of priorities for research and monitoring at the JC NERR.

Implement the research program for the Reserve.

Interpret and apply research results.

Recommend locations for research and monitoring stations within the Reserve and
provide technical advice and assistance to scientists in conducting research and
monitoring as available.

Serve as the Reserve’s liaison with the scientific community, promote data utilization,
and act as primary contact for scientists performing research within the Reserve.
Represent the Reserve at public and scientific meetings.

Create a site profile.

Implement the National NERRS Research (Fellowship) program at the Reserve.

5. Education Outreach/Watershed/Coastal Training Program Coordinator

The CTP
audiences.
activities.

Coordinator (75% grant funded) works closely with Reserve partners and target
Responsibilities include management of the CTP, land acquisition and outreach
Specific duties are:

Design and conduct outreach programs, seminars and workshops on environmental
issues of importance to coastal stakeholders.

Develop ecosystem-scale management efforts in coordination with Reserve partners
including the U.S. Fish and Wildlife Service, Pinelands Commission, NJ DEP and the
EPA.

Manage a CTP, including the preparation of a market analysis and needs assessment
for technical training, development, organization, and conduct of Coastal Decision
Maker workshops, and the establishment of a coastal repository.

Enhance funding and support for the JC NERR.

Develop public education programs and materials to complement the Life on the
Edge exhibit at the Tuckerton Seaport.

Coordinate training activities of the watershed coordinators.

6. Education Coordinator
The Education Coordinator (100% grant funded) implements and coordinates education and
interpretation elements of the management plan. Specific duties include:

Assist in preparing and updating an annual list of priorities for education,
interpretation, and visitor use programs.
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» Coordinate education, interpretation, and visitor use activities within the Reserve and
communicate with other Reserve management areas, especially research and
volunteer programs.

* Advise and coordinate government agencies on education issues, questions, or
projects, and their impacts on or relationship to the Reserve.

» Serve as a liaison with the academic community and act as primary contact for
educators bringing groups to the Reserve.

» Provide technical advice and assistance, as available, for education and interpretation
programs.

* Coordinate with NOAA National Education programs.

* Provide public outreach to area schools, colleges, universities, civic groups,
professional societies, and other environmental education organizations.

» Coordinate educational activities of the watershed coordinators.

7. Watershed Coordinator
The part-time (40% grant funded) Watershed Coordinator will be stationed primarily at the
Sheppard House. Emphasis will be placed on delivery and enhancement of CTP and education
programs including programs on oyster and sturgeon restoration, as well as development of a
volunteer program. Tasks associated with this position are to:

* Provide outreach and educational opportunities to the citizens of Bridgeton and the
southern New Jersey area to increase an awareness of marine and estuarine issues
within the region.

* Coordinate Project PORTS: Promoting Oyster Restoration through Schools K-12
enrichment and restoration programs; develop additional funding to sustain program;
promote program among local schools and expand network of Project PORTS partner
schools; and conduct biological assessments of restored oyster habitats.

* Develop collaborative programs with other regional environmental and research
organizations to promote the protection and sustainability of important resources
through research and education. In the near term this will include providing support in
planning and conducting a regional symposium focusing on Atlantic sturgeon.

» Assess program interests and needs of local policy makers and the general public.

* Integrate regional programs with JC NERR programs and staff where appropriate.

* Develop relevant grant opportunities on behalf of the JC NERR.

* Assist in delivery of the MARE program.

8. Watershed Coordinator
This part-time (20% grant funded) coordinator will be primarily stationed at Sandy Hook to
oversee the Seamless Network Initiative with the National Park Service, develop CTP programs
with partners such as the National Park Service, National Marine Fisheries Service, and local
officials in the northern New Jersey region. This staff person will assist in delivery of CTP
workshops, especially those related to shoreline protection and coastal erosion-primary issues for
this region of New Jersey, deliver training programs for park service personnel, foster activities
and programs in support of science-based management of marine protected areas, and offer
training programs for the next generation of resource managers.
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9. Field Researcher-Technology/GIS Coordinator
This  staff position (50% grant funded) monitors changing land use patterns within the JC
NERR boundaries, assists the Research Coordinator in the design and completion of research
projects, creates cartographic products, and collaborates with the Watershed Coordinator on CTP
outreach efforts. Within each of these major job functions (research, outreach, and monitoring)
are several job duties including:

» @IS and Remote Sensing data incorporation from Reserve partners.

* Designing Remote Sensing data collection missions. (Aerial Photograph, REMUS,
LiDAR)

* Website creation and maintenance.

» Research project design and implementation.

* CTP workshops.

* @IS data creation and guidance for local municipalities.

* Cartographic and Graphics Design for technical reports, PowerPoint presentations,
and web sites design.

This individual also assists the Research Coordinator with ecological investigations, including
biomonitoring projects and other estuarine research efforts to characterize the Reserve:

* Obtain and process field data, including water quality, nutrient, biomonitoring, and
other environmental data from JC NERR estuaries and watershed areas.

* Record physical-chemical parameters (temperature, salinity, dissolved oxygen, pH,
turbidity, depth, and nutrients) of estuarine waters through the monitoring of field
recording devices.

» Provides technical support for the JC NERR on remote sensing, spatial analysis, and
applications.

» Collaborate with the JC NERR Research Coordinator on the preparation of technical
reports and manuscripts for publication in peer-reviewed journals and other media.

10. Field Researcher/System Wide Monitoring Program Technician
The Field Research/SWMP Technician (100% grant funded) is the lead technical coordinator of
SWMP water quality monitoring, telemetry, and IOOS applications at the JC NERR. This staff
person oversees all field and laboratory aspects of the program including -calibration,
deployment, retrieval, and maintenance of dataloggers, the sampling and analysis of nutrients
and other water quality parameters and the preparation of SWMP water quality reports for the
NERRS program.

Field Researcher/SWMP Technician also:

* Maintains comprehensive and accurate SWMP records.

* Maintains telemetered water quality stations and instrumentation.

» Updates and maintains internal data base.

* Prepares metadata reports for submission.

* Provides support for JC NERR Education programs.

» Collaborate with the JC NERR Research Coordinator on the preparation of technical
reports and manuscripts for publication in peer-reviewed journals and other media.
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11. Diving / Field Support
Field support for research and monitoring at the JC NERR is provided by the Mid-Atlantic Bight
National Undersea Research Program. Two individuals, the Technical Director and Dive Safety
Officer devote time and effort to deploy, maintain and troubleshoot the dataloggers, provide
AUV support, and general dive support on behalf of JC NERR projects.

12. Volunteer Coordinator
A Volunteer Coordinator (part-time hourly) trains and organizes volunteers and docents to
support JC NERR programs including public programs and festivals, field programs,
administrative assistance, data entry, library work and mass mailings. The Volunteer
Coordinator:

* Prepares and plan volunteer programs in coordination with the Reserve staff.
* Recruits, trains and supervises volunteers.

» Evaluates volunteer programs.

* Develops an incentive/reward program for volunteers.

13. Interpretation Coordinator
An Interpretation Coordinator (part time hourly) contributes to audience understanding at the
Life on the Edge Exhibit at the Tuckerton Seaport. The docent’s responsibility is to increase
awareness of research and education programs conducted at the Reserve and to act as a
spokesperson on coastal decision-making issues and inform the public of recreational access to
MRGB. Specific duties are to:

* Develop a Steward Training program with reserve partners and in collaboration with
the Education Coordinator to improve public involvement in the Reserve.

* Coordinate with the Volunteer Coordinator in the training of docents for
interpretation related activities.

* Provide context and interpretive messages that relates the Life in the Edge Exhibit as
the gateway to the Reserve.

14. Public Program Coordinator
The Public Program Coordinator (part time hourly) is responsible for the oversight and execution
of all aspects of the Shore Bowl regional academic competition for high school students. The
Public Program Coordinator is the JC NERR liaison working closely with the National Ocean
Science Bowl Office in the delivery of this regional competition. Responsibilities include all
team registrations