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THE HORSESHOE CRAB

The Horseshoe crab is one of Delaware’s oldest
and most intriguing marine residents. Each spring,
during the high tides of the new and full moons
(called springtides), thousands of Horseshoe crabs
come ashore to spawn. Their ancient mating ritual
has fascinated generations.

A CRAB BY ANY OTHER NAME...

The horseshoe outline of their shells gave the
“crabs™ their name. About the size of an over-
turned soup plate, the Horseshoe crab is really
not a crab at all. If you were to look under its
hood. you would find it more closely resembles an
oceangoing spider. Horseshoe crabs are in a classi-
fication of their own (Class Merostomata), and are
related to scorpions, ticks, and land spiders.

There are four spzcies of Horseshoe crabs world-
wide. The Delaware Bay region is the population
center for the American Horseshoe crab (Limulus
polvphemus|.

Although common along the Delaware coast,
Horseshoe crabs are not found in very many other
places in the world. They live along the western
shores of the Atlantic, from Nova Scotia to
Yucatan, and in the coastal waters of Indonesia
and the Phillippines . . . and nowhere else. How
these helmet-headed little creatures managed to
settle in two widely separated areas, and nowhere
in between, is a puzzle.

MORE THAN A PRETTY FACE . ..

Horseshoe crab eggs are an important source of
food for the thousands of migratory shore birds
that pass over the Delaware Bay during the crab’s
mating season. Horseshoe crab eggs provide these
birds with néeded energy to complete their
northward migration. '

Fish search the shallows for the lowest nests, and
also reap the fruits of the crab’s reproductive ef-
forts.

In the 1900s, Horseshoe crabs were harvested
near beaches and dried for use as fertilizer and as a
poultry food supplement. But the advent of ar-
tificial fertilizers put an end to the industry.

An extract made from the Horseshoe crab’s blue,
copper-based blood, called lysate, is used to test the
purity of medicines. Properties of the crab’s shell
have been found to speed blood clotting and can be
used to make absorbable sutures.

A CRAB WITH A FUTURE . ..

The future holds new challenges for this master
design of nature. Perhaps the greatest will be to
successfully deal with man’s increasing influence
over the Horseshoe crab’s environment. Whatever
the odds, it is hard to imagine this ancient mariner
steered off its timeless course.
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DESIGNATION OF THE DELAWARE
NATIONAL ESTUARINE RESEARCH RESERVE
LOWER ST. JONES RIVER AND UPPER BLACKBIRD CREEK COMPONENTS

Consistent with the provisions of Section 315 of the Coastal
Zone Management Act, 16 U.S.C. 1461, the State of Delaware has met
the following conditions to establish the Lower St. Jones River
and Upper Blackbird Creek as components of the Delaware National
Estuarine Research Reserve.

1) The Lower St. Jones River and Upper Blackbird Creek are
representative estuarine ecosystems that are suitable for
long-term research and contribute to the biogeographic and
typological balance of the National Estuarine Research Reserve
System.

2) Delaware state law provides long-term protection for
reserve resources to ensure a stable environment for research.

3) Designation of the Lower St. Jones River and
Upper Blackbird Creek as reserve components will serve te enhance
public awareness and understanding of estuarine areas and provide
suitable opportunities for public education and interpretation.

4) The State of Delaware has complied with the requirements
of the regulations relating to designation of a National Estuarine
Research Reserve.

Accordingly, I hereby designate the areas of the
Lower St. Jones River and Upper Blackbird Creek as components of
the Delaware National Estuarine Research Reserve, the boundaries
of which are specified in the Final Manggement Plan.
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DELAWARE NATIONAL ESTUARINE RESEARCH RESERVE
Final
MANAGEMENT PLAN

EXECUTIVE SUMMARY

Section 315 of the Federal Coastal Zone Management Act of
1972, as amended, established the National Estuarine Research
Reserve System (NERRS) as a state/federal cooperative venture.
Federal cost sharing grants are available to coastal states to
develop a national system of estuarine research reserves which
are representative of the various regions and estuarine types of
the United sStates. Long term annual NOAA development and
operational grants are available at the ratio of 70% federal and
30% state. In addition, competitive funding for research and
education projects are available. The goal of the program is to
protect areas of representative estuaries, including valuable
wetland habitat, for use as natural field laboratories. National
Estuarine Research Reserves are established to: 1) provide
opportunities for long~term estuarine research and monitoring; 2)
provide opportunities for estuarine education and interpretation;
3) provide a basis for more informed coastal management
decisions; and 4) promote public awareness, understanding, and
appreciation of estuarine ecosystems and their relationships to
the environment as a whole.

, The NERRS has adopted a classification scheme that reflects
differences in regional biogecgraphy and estuarine typology to
ensure that established reserves are representative and that a
variety of ecosystem types are included. The Delaware National
Estuarine Research Reserve (DNERR) is representative of the
Middle Atlantic (Sandy Hook to Cape Hatteras, excluding the
Chesapeake Bay) sub-region of the Virginian biogeographic region.

The Delaware NERR includes the St. Jones River site and the
Blackbird Creek site as components of a multi~site system with
the Department of Natural Resources and Environmental Control
(DNREC) as the lead agency. Because these two sites are
complementary in their - representation of the Middle Atlantic
biogeographic categories, the State of Delaware manages the sites
as one Reserve.

For many years DNREC along with the Department of State’s
Division of Historical and Cultural Affairs have recognized the
values of the lower St. Jones River and its surrounding area. The
site adjoins the City of Dover and is only 6 miles from the State
capitol complex including headquarters of DNREC, yet it remains
undeveloped farm and woodlands as it has been for more than 300
years. However, the upper less brackish reaches of the St. Jones
River have been intensely developed, therefore the addition of
the upper Blackbird Creek site is a complementing component to
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the Reserve. The NERRS is viewed as a compatible tool to provide
for natural and cultural resource protection, long-term
management and opportunities for estuarine education and
research.

‘Boundaries for the DNERR encompasses key land and water
areas (or "core area") and a buffer area. The core area includes
all of the tidal wetlands of the lower St. Jones River and upper
Blackbird Creek sites for a total of approximately 2300 acres.
The buffer area includes the 1lands surrounding the core
consisting of wooded fringe, farmed crop and woodlands and
freshwater wetlands totaling approximately 1500 acres for the two
components. Actual acquisition of core and buffer areas will be
less than the maximum defined due to the voluntary nature of the
program and the expected cooperation of landowners in less than
fee simple participation in the Reserve objectives.

The purpose of the DNERR 1is to establish and manage the
Reserve as natural field 1laboratories and to develop a
coordinated program of education and research for the Reserve.
The DNREC fish and wildlife scientists will be brought together
with other environmental scientists, educators and managers to
operate their estuarine and coastal management programs from a
modern Education and Research Center located in the Reserve. A
collaborative management approach will be used, involving
advisory committees, landowners, private organizations, and
local, state and federal agencies. The DNREC will continue to
serve as the lead agency.

Reserve staff includes a program manager, education and
research coordinators, an estuarine educator, and a clerical
position. Many others will be located at the DNERR Education and
Research Center whose responsibilities will enhance the DNERR
objectives through their normal estuarine and coastal management
assignments. Other staff that will be 1located at or operate
programs from the Center will have dedicated DNERR assignments
that compliment their regular duties including a volunteer
coordinator, a resource protection specialist, cultural
preservation specialist, folklorist, aquatic coordinator and
others, especially visiting researchers and educators.

There is a committee composed of representatives of agencies
and organizations that have interests in the programs of the
DNERR that will serve in an advisory capacity to DNREC on matters
concerning resource protection, education, research and
monitoring. The DNERR program manager will <coordinate
administrative functions and operations of the Reserve’s programs
and act as liaison with state and regional estuarine programs,
NOAA and other NERRs.

The Reserve research and education programs will gather and
make available information useful for improved understanding,
appreciation, and management of estuarine systems especially of
the State and Middle Atlantic region. Reserve activities augment
the many on-going conservation and management activities.
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Facilities will be developed as necessary to aid in research and
education and to serve as a focal point for visitors to the
Reserve. ‘

Valuable natural and cultural resources are protected for
long-term research and education by implementation of the
Management Plan. Natural resources of the Reserve include
diverse, highly productive estuarine systems comprised of tidal
and non-tidal wetlands, open waters, with salinities ranging from
freshwater to sea strength, and uplands. Several species of
either rare, endangered, or threatened plants and animals occur
in the Reserve. In addition to such rich diversity of natural
resources, the Reserve 1is also endowed with significant
archaeological and historical sites and landscapes.

Traditional uses 1in the Reserve include commercial and
recreational fishing, shellfishing, hunting, trapping, wildlife
observation, boating, agriculture, and forestry. The DNERR is
planned to accommodate traditional uses. The Management Plan is
designed to allow these uses on lands acquired for DNERR as 1long
as the safety of visitors and staff is not jeopardized.

The DNERR program 1is voluntary and non-regulatory. The
policies and rules that this Plan contains will only affect lands
that have been acquired from willing landowners. All other
landowners within the area of the Reserve will have their rights
respected by the DNERR.

The Management Plan is in accordance with all relevant

state, local, and federal land use plans, policies and controls
for the areas under consideration.

viii



FIGURE A

General Location Map
of Proposed DNERR

N

ckbird )NERR : @

Bl

Delaware Bay

’n3

13
Rt Georgeloun




I. SCOPE OF THE MANAGEMENT PLAN

This document establishes a management plan for the Delaware
National Estuarine Regearch Reserve (DNERR) that is agreeable to
the landowners of properties within the DNERR boundaries, a
benefit to the state of Delaware, and acceptable to the National
Oceanic and Atmospheric Administration (NOAA) for inclusion in
the National Estuarine Research Reserve System (NERRS).

The mission of DNERR is to establish natural research areas
which are representative of the diversity of coastal ecosystems
found within the Middle Atlantic Region. Valuable natural and
cultural resources will be protected for long term research and
education by designation of the Reserve. The two components of
the Delaware National Estuarine Research Reserve are managed by
the Department of Natural Resources and Environmental Control
(DNREC) in cooperation with relevant local, state and federal
agencies.

This management plan has been developed according to NOAA
regulations (15 CFR Part 921), using information derived from
specific site information and public involvement. It is
consistent with the congressional intent of Section 315 of the
Coastal Zone Management Act of 1972 (as amended) and the
provisions of the Delaware Coastal Management Program.

A. THE NATIONAL ESTUARINE RESEARCH RESERVE SYSTEM (NERRS)

Congress recognized a need to address threats to the
country’s important and sensitive estuarine areas. The goal of
the federal program 1is to create a system of reserves that
represents distinct estuarine ecosystems found nationally, and to
manage these reserves for long-term environmental research and
education. Although the program is national in scope, individual
states are responsible for implementing and administering their
own program, with NOAA providing overall coordination.

Delaware will be joining 21 National Estuarine Research.
Reserves that have been designated across the country (Fig. 1).
These Reserves are:

Reserve Biogeographic Classification

Wells Acadian
York County, Maine

Great Bay Acadian
Great Bay, New Hampshire

Waquoit Bay Virginian
Mashpee and Falmouth, Massachusetts
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Reserve Biogeographic Classification

Narragansett Bay Virginian
Newport County, Rhode Island

Hudson River Virginian
Hudson River, New York

Chesapeake Bay, Maryland ' Virginian

Chesapeake Bay, Virginia Virginian

North Carolina Virginian/Carolinian
North Inlet/Winyah Bay Carolinian

South Carolina

ACE Basin Carolinian
Colleton County, South Carolina

Sapelo Island Carolinian
McIntosh County, Georgia

Rookery Bay West Indian
Collier County, Florida

Jobos Bay, Puerto Rico West Indian
Apalachicola River/Bay Louisianan

Franklin County, Florida

Weeks Bay Louisianan
Baldwin County, Alabama

Tijuana River Californian
San Diego County, California

Elkhorn Slough Californian
Monterey County, California

South Slough Columbian
Coos Bay, Oregon

Padilla Bay Columbian
Skagit County, Washington

0ld Woman Creek Great Lakes
Erie County, Ohio

Waimanu Valley Insular
Island of Hawaii, Hawaii

Additional NERR Sites are 1in the designation process for
New York, cCalifornia, Florida, and New Jersey.



This management plan 1is consistent with the revised
regulations for NERRS which were adopted July 1990. According to
the regulations (15 CFR Section 921.40), after designation, NOAA
will conduct periodic performance evaluations of a reserve at
least once every three years. Evaluations may assess all aspects
of reserve operation and management, or they may focus on
selected issues. Evaluations may also examine whether a reserve
is in compliance with NERRS regulations, and particularly whether
the operations and management of the reserve are consistent with
and further the mission and goals of the NERRS.

Federal officials will conduct the performance evaluations.
When necessary, NOAA may request federal and non-federal experts
to participate in the evaluations. Performance evaluations will
be conducted 1in accordance with procedural and public
participation provisions of CZMA regulations. If performance
evaluations reveal that the operation and management of the
reserve 1is inconsistent with the DNERR approved Management Plan,
the eligibility of the reserve for federal financial assistance
may be suspended until the situation is remedied. If major
deficiencies are not remedied within a reasonable amount of time,
NOAA may initiate a process to withdraw designation of the

reserve.

Federal financial -assistance for acquisition, development,
operations and management will be requested by the State of
Delaware. These funds, accompanied by the required 50 percent
state match for acquisition and 30 percent state match for
development and operations, will be used for basic program
activities, including educaticonal and research projects;
acquisition of key lands and water; the design, engineering, and
site preparation for the DNERR Education and Research Center; and
for other facilities required to implement the Delaware National
Estuarine Research Reserve.,

B. THE NERRS PROGRAM IN DELAWARE

Delaware’s participation in the NERR System will help
strengthen the federal program by establishing the first System
located in the NERRS’ Middle Atlantic sub-region (Sandy Hook,
N.J. to Cape Hatteras, exclusive of Chesapeake Bay) of the
Virginian biogeographic region. Nationally, there are 27
biogeographic sub-regions recognized by NOAA’s classification
system. In terms of benefiting Delaare, the federal NERR System
will provide financial assistance awards to the State to acquire,
develop and operate estuarine areas as natural field laboratories
and environmental education centers. Additionally, a NERRS
program in Delaware will help to conserve open, undeveloped
spaces, protect valuable resources, and provide areas for outdoor
recreation, all done in a manner which accommodates conservation-
compatible, traditional resource uses.

Background and History of the NERRS Effort in Delaware

During the early 1980’s, the Delaware Department of Natural



Resources and Environmental Control (DNREC) examined the NERR
System’s precursor, the National Estuarine Sanctuary Progran,
established in Section 315 of the Coastal Zone Management Act of
1972. While the o0ld Sanctuary Program had several desirable
attributes, it did not have enough flexibility or utility within
the context of Delaware’s resource needs to warrant the State’s
support. However, during the mid-1980’s, the Estuarine Sanctuary
Program evolved into today’s NERRS program, having a greater
emphasis on applied research and environmental education, while
allowing more flexibility in the administration of the reserve
components to accommodate multiple uses and to respond to
management needs. This change occurred when the Coastal Zone
Management Act was re-authorized in 1986, in which Section 315 of
the Act was changed to the NERRS program with its new emphasis.
With this new direction at the federal level, the DNREC again
became interested in the program for Delaware, and in 1988
started an optimistic inguiry.

Site Selection Process

Delaware initially identified 16 potential sites for
preliminary considerations in the selection process. Based upon
environmental representativeness and program utility, the State
chose 6 sites for more intensive review. Using intensive site
selection criteria, which assessed ecological representativeness,
values for environmental research and education, and acquisition
and management considerations, a ranking was established for the
6 sites. Information used in the ranking process came from
documented sources, field site visits, and professional expertise
of the site selection committee members. The top 3 sites were
presented to the landowners of the sites and the general public.
Primarily from the willingness of the landowners to participate
in the NERRS program, 2 sites were selected and nominated to NOAA
by Governor Michael N. Castle to be a multiple-site Reserve.

The St. Jones River site was selected to be the primary
component of the DNERR. Due to the urbanization of the upper
reaches of the St. Jones River, the upper Blackbird Creek site
was selected as a second component to provide lower salinity
estuarine areas which complement the St. Jones River component.
The minimum area of the components is a representative estuarine
ecosystem of the Middle Atlantic subsection of the Virginian
Biogeographic Region that is suitable for long term research.

Expectations of Delaware’s NERRS Program

Delavare’s participation in the NERRS program will permit
the acquisition and 1long-term management of selected estuarine
areas to provide outdoor laboratories for studying ecological
structure, functions and processes, and man/land relationships,
including both cultural adaptation and the effects of human-
induced alterations or stresses. The Reserve will be a valuable
laboratory for the two EPA National Estuary Programs in the Mid-
Atlantic Region (the Delaware Bay NEP and the Delaware Inland
Bays NEP). DNERR components will also serve to educate students



and the general public about the environmental roles and values
of estuarine areas. Additionally, the protection of relatively
undisturbed natural areas will permit the wise use of these
natural resources to continue, typically in association with
outdoor recreational activities. The protection of buffer areas
which include adjacent uplands will serve to protect significant
cultural resources.

Upon NOAA’s approval of the Management Plan and successful
completion of the requirements of the NEPA/EIS and Section 106 of
the National Historic Preservation Act of 1966, as amended, the
final phases of property acquisition, facilities development, and
program implementation can begin. :

Lands will be included in the DNERR only through the
voluntary cooperation of the landowners; there will be no land
condemnation procedures associated with the establishment of the
Delaware NERR. Lands included in the DNERR may be publicly-
owned or publicly-administered properties (at the state, county
or municipal levels) and privately-owned properties. The
participation of private landowners in helping to manage DNERR
sites can take various forms, with the landowner deciding what is
best for him/her, whether this decision be based on economics,
personal desires for land-use practices and patterns, or both.
Private landowner interaction with the DNERR to help activate or
participate in the program might consist of fee-simple sale to
the DNERR of property at fair market wvalue; other types of
property sales to the DNERR (e.g. bargain sale, installment sale,
sale with reserved life estate, right of first refusal); various
forms of land donations (e.g. outright donation, donation by
devise, donation with reserved 1life estate); dedication as a
State Nature Preserve; participation by conservation easements;
granting of long-term leases (e.g. 50-year lease); etc.

The Delaware NERR program will be administered by the DNREC
in accordance with Federal guidelines. The NOAA office
overseeing the establishment and management of the Delaware NERR
is the Sanctuaries and Reserves Division (SRD) of the Office of
Ocean and Coastal Resource Management (OCRM) within the National
Oceanic Service. Even though the DNERR is composed of two
selected components, the sites will still be administered and
managed as a single Reserve.

II. MANAGEMENT PLAN PURPOSES

The purpose of the Delaware National Estuarine Research
Reserve is to establish and manage the areas within the
boundaries as field laboratories and to develop a coordinated
program of research and education for the reserve. The Management
Plan contains information on the natural, prehistoric, and
historic resources of the components; 1local and regional
influences on the components (e.g., climate, hydrology, geology,
land use, and population trends); and historical and traditional
uses of the components (hunting, fishing, trapping, silviculture,
research, education, etc.). In addition, the plan contains a



discussion of management issues affecting the reserve and
specific policies and activities to address the issues. The
policies are resource protection oriented and the activities
address needs related to research, monitoring, education,
volunteers, public access, administration, facilities
development, and acquisition.

The Reserve research and education plans include
information necessary for improved understanding, appreciation,
and management of the Middle-Atlantic estuarine systems in
general. Reserve activities will augment, not replace, the
conservation, research, education and other programs of the
reserve property owners. Facilities will be developed as
necessary to aid in research and education. DNERR access policies
will be developed and enforced to protect the integrity of the
reserve.

III. OBJECTIVES AND GOALS

The ultimate goals of the Reserve are long-term and somewhat
open-ended, focusing on desired conditions rather than specific
actions. The objectives are short-term, measurable steps that can
be taken to fulfill the goals. The various activities and
programs recommended for implementation under this plan are aimed
at achieving the objectives.

Resource Protection Goal

Protect the natural and cultural integrity of the
ecosystem(s) within the Reserve and associated historic
properties from disruptive activities occurring inside and
outside of the reserve’s boundaries.

Resource Protection Objectives

- Acquire and protect key land and water areas which
approximate an entire ecological unit and comprise the research
core and adjacent buffer areas through conservation easements,
management agreements, land trusts, or land acquisition.

- Coordinate existing surveillance and enforcement
activities and .establish a mechanism to increase resource
protection, when necessary;

- Provide for adequate public participation as a means to
promote compatible uses of the reserve and awareness of the need
to protect sensitive resources;

- Rehabilitate reserve habitats where necessary to restore
natural bio-diversity and prevent further degradation of
resources;

- Promote the protection of historic properties contributing
to an understanding of the human processes which have occurred
within the estuary; and



- Include historic properties, especially undisturbed areas
in land protection decisions.

The objectives will be accomplished by implementing this
long-term management plan which is tailored to the components’
specific resources and management needs. The Management Plan
contains an analysis of management issues, a synopsis of existing
laws and regulations which protect the reserve components, and a
discussion of DNERR management policies which will add additional
resource protection. In addition, DNREC and the Conservation
Districts will work with affected landowners to develop site-
specific conservation plans which can be implemented through
conservation easements, management contracts, or long-term
leases. Conservation plans will also be developed for properties
donated to or purchased by the State for the reserve program.

Research Goal

Utilize the research reserve for long-term studies to gain a
better scientific understanding of natural and human processes
occurring within the estuaries and to develop information for
improved coastal decision-making.

Research Objectives

- Promote long-term base line studies to characterize flora
and fauna within the Reserve and gain an understanding of the
ecological interrelationships between organisms and their
environments;

: - Promote a better understanding of tributary water quality
conditions, particularly spatial and temporal dynamics,
requirements for growth and survival of 1living resources, and
contribution and effects of point and nonpoint pollution;

- Promote a better understanding of physical processes
operating within the estuary, such as tidal influence,
circulation dynamics, freshwater inflow, stratification patterns,
and sediment dynamics;

- Encourage studies that make effective use of past research
and address data gaps in the Reserve’s information base;

- Encourage studies that promote a better understanding of
human use of the estuaries in the past, including the processes
by which human groups have adapted to changes in the estuarine
ecology, as well as understanding the changes which have occurred
in the estuaries as a result of human activities; and ‘

- Provide for effective use and communication of research
results.

The Reserve’s components will serve as natural laboratories
for field studies in fundamental and applied estuarine sciences
and cultural ecology and will provide a 1linkage between the



scientific community and resource managers. The Reserve will be
utilized, as appropriate, both for short-term studies to assist
in the development of management strategies and long-term studies
to improve understanding of ecosystem processes in the Delaware
Bay and its tributaries. The Reserve will provide a basis for
determining the "health" status of coastal habitats in relation
to population growth and development within Delaware and the
Middle Atlantic Region.

Education Goal

Enhance public awareness, understanding, and wise use of
estuarine resources in the Middle Atlantic Region and encourage
an environmental ethic among all users.

Education Objectives

- Promote knowledge of the Reserve, its resources, and its
programs as well as knowledge of broader coastal issues and
concerns related to estuarine management and protection;

- Provide educational and interpretive services at
appropriate Reserve components directly to students, managers and
visiting public;

- Use information on past lifeways to make members of the
public more aware of the importance of estuarine ecology and to
promote balanced use of estuarine resources;

- Promote the preservation of historic properties through
public education efforts;

- Provide opportunities for teacher training, student
projects, internships, and assistantships where enrollees work
jointly with scientists, gain field experience, and learn about
the importance of research resources;

- Provide appropriate facilities which contribute to
educational interpretative, volunteer, and research uses of
reserve sites; and

- Provide an understanding and appreciation for appropriate
traditional uses of the reserve components, including hunting,
fishing, trapping, and boating.

The Reserve will be utilized, where appropriate, as outdoor
instructional areas for educational studies in estuarine ecology.
The reserve program will help foster a long-term commitment to
the restoration and protection of the Delaware Bay system and its
resources through education about the Bay system, the problems
facing it, and the policies and programs designed to help the Bay
by providing opportunities for interpretive, recreational, and
leisure activities (hiking, bird watching, canoeing, etc.).
These activities will be promoted at appropriate reserve sites
where the natural area character of the reserve and ongoing
research will not be adversely affected.



IV. RELATIONSHIP OF DNERR COMPONENTS

A. REGIONAL CONTEXT

The goal of the NERRS Program 1s to have at 1least one
estuarine reserve representing each biogeographic region of the
U.S., and within each region, to represent the major estuarine
types found. Currently no other sites exists in the Middle
Atlantic region. New Jersey attempted to establish a Reserve
along the Mullica River several years ago. New Jersey has
recently begun to re-study the Mullica river through a site
investigation for nomination to NOAA. '

As the focal component of the DNERR, the Lower St. Jones
River estuary has several attributes that are desirable for
Regional representation: 1) good access and utility for
environmental education and research; 2) a relatively undisturbed
tidal marsh representative of the moderate to high salinity
emergent wetlands found along the Delaware Coast; 3) adjacent
State Wildlife Areas on several sides, permitting studies of
manipulative and non-manipulative habitat management techniques;
4) a surrounding upland that surprisingly is still agrarian or
forested in nature, presenting opportunities to examine the
impacts of agriculture on estuaries; 5) close proximity to the
growing City of Dover along the upper St. Jones River, yielding
opportunities for the study of man’s urbanized impacts on
estuarine systems; 6) close proximity to the oyster grounds of
the open Delaware Bay; 7) proximity to shoreline segments of
Delaware Bay that are crucial foraging habitat for the
international migratory shorebird resource; 8) a rich, well
documented history of man’s use and interactions with the estuary
(e.g. the Dickinson Mansion would be part of the DNERR complex);
9) readily available administration and professional management
expertise, since DNREC headdquarters is within 6 miles and there
is good potential to house pertinent DNREC technical personnel at
this component and have them assume some of the DNERR management
responsibilities as part of their routine duties; 10) goad
opportunities for outdoor recreation and educational exhibits
convenient to a growing metropolis.

The Upper Blackbird Creek estuary component nicely
complements the environmental attributes of the Lower St. Jones
River estuary, since the Upper Blackbird is primarily a low
salinity or freshwater tidal marsh, containing a wvaried mixture
of open water, tidal mud flats, and highly diverse emergent
wetlands and forested fringes. Desirable attributes of the Upper
Blackbird Creek for the Region include: 1) the area is
ecologically representative of the landward ends of many regional
estuarine rivers and creeks, and is still relatively undisturbed;
2) contains a high diversity of plant and animal 1life; 3)
aesthetic beauty; 4) provides opportunities for outdoor
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recreation in a relatively remote setting; 5) surrounding land
use 1is primarily agricultural, so provides additional
opportunities to assess impacts of farmland practices on
estuaries; 6) is near extensive stands of Phragmites along the
lower Blackbird Creek, so will provide outstanding opportunities
for applied research on the biology and control of this problenm
species; 7) 1is in close proximity to ecologically interesting,
non-tidal forested wetlands, in particular the Delmarva Bays of
Blackbird State Forest.

The two sites are managed as a multi-component Reserve due
to the complementary nature of the components. The urbanization
of the upper reaches of the St. Jones River estuary caused by the
city of Dover 1limits the opportunity to acquire an ecological
unit without the complementary upper Blackbird Creek site. The
minimum defined boundaries of the two components together provide
the ecologically key land and water areas of the research
Reserve.

B. RELATIONSHIP TO OTHER COASTAL PROGRAMS

These two DNERR components are within Resource Areas
designated as Lands of State Significance by the Governor’s
Greenspace for Delaware’s Future Committee (1990). Additionally,
the Blackbird Creek wetlands have been designated by the U.S.
Fish and Wildlife Service, in their draft (1989) Regional
Wetlands Concept Plan supplemental to the National Wetlands
Priority Conservation Plan (1989) to help actuate the Emergency
Wetlands Resources Act of 1986, as priority wetlands for
protection and acquisition. The Delaware Estuarine Reserve should
also provide opportunities to help strengthen, and in turn be
strengthened, by interactions with the Delaware Coastal
Management Program and the EPA/DNREC Delaware Estuary Progran,
since the Delaware Estuary (River and Bay) was designated by the
EPA in 1988 as part of the EPA’s National Estuary Program.

DCMP Policies that support DNERR proposals

The purpose of the DCMP "is to provide a systematic approach to
decisions regarding the use of Delaware’s resources which will
provide for reasonable growth and development while conserving
and protecting our irreplaceable resources". The DCMP’s first
objective of four objectives to achieve this overall purpose is:
"Develop methods to evaluate coastal land and water uses so that
informed decisions can be made". This objective is supported,
among others, by the following DCMP policies:

Section 5.A.1. Wetlands
Policy 1. The productive public and private wetlands in the

State shall be preserved and protected to prevent their
despoliation and destruction.
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Policy. 2. Activities in or adjacent to wetlands shall be
conducted so as to minimize wetlands destruction or degradation,
to preserve the natural and beneficial values of wetlands, and to
protect the public interest therein.

Policy 8. In considering the environmental impacts of a
proposed activity in wetlands, the Department (DNREC) shall
consider the cumulative impact of individual projects.

Section 5.A.2. Beaches and Shoreline

Policy 1. The public and private beaches of the State shall
be preserved, protected, and enhanced to prevent their
destruction and despoliation.

Policy 2. Publicly owned beaches and shorelines shall be
managed and maintained to assure adeguate and continued public
“access to these areas within the carrying capacity of the
resource. '

Section 5.A.3. Coastal Waters

Policy 2. The water resources of the State shall be
protected from pollution which may threaten the safety and health
of the general public.

Section 5.A.4. Underwater Lands and the Coastal Strip

The poiicies of this section depend upon good understanding
of the values and impacts that proposed activities may have on
the estuarine environment of the Coastal strip.

Section 5.B.1. The "Public Lands"

Policy 5. DNREC shall manage these lands for public
recreation purposes and for the conservation and preservation of
their natural resources and beauty. A management priority shall
be the maintenance of public access to the beach and ocean where
such access can be accommodated without serious damage to the
primary resources...

Section 5.E.G. Coordination Policies

Policy 2. State agencies responsible for implementation of
the CMP shall coordinate their CMP implementation
responsibilities with each other to the extent necessary to
assure well informed and reasoned program decisions.
BACKGROUND

COASTAL ZONE MANAGEMENT ACT

Congress has declared that it is the national policy "to
preserve, protect, develop, and where possible, to restore or
enhance, the resources of the Nation’s coastal zone"...and "to
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encourage and assist the states to exercise effectively their
responsibilities in the coastal zone through the development and
implementation of management programs to achieve wise use of the
land and water resources of the coastal zone, giving full
consideration to ecological, cultural, historic, and esthetic
values as well as the needs for compatible economic
development"...(CZMA Section 303).

DCMP "ENHANCEMENT AREAS"

The Delaware Coastal Management Program, funded under a
grant from NOAA, provides guidance for staff members throughout
DNREC as they work to preserve and enhance Delaware’s coastal
zone, the dynamic zone between land and sea.

In Section 309 of the CZMA, Congress articulated
improvements states could make to enhance their approved coastal
zone management programs. Congress named eight subject areas in
which states can work to improve their coastal zones:

* Protecting, restoring, enhancing or creating
coastal wetlands.

* Preventing or reducing threats to human life
and property in coastal areas.

* Increasing public access.
* Reducing marine debris.
* Controlling coastal growth and development.

* Preparing and implementing "special area
management plans."

* Planning for the use of ocean resources.

* Siting facilities, such as energy facilities,
which may be of "greater than local
significance."

Many of these eight subject areas are addressed in this
management plan by directing research and education efforts
toward these subjects which will provide additional information
in the decision making processes for better coastal rescurce
management. ‘

C. RELATIONSHIP TO NERRS

The establishment of the Delaware National Estuarine
Research Reserve within the framework of the National Estuarine
Research Reserve System provides a means of addressing
environmental problems in the State’s coastal waters, wetlands
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and contributing watersheds. A fully implemented DNERR will offer
protected components where environmental research and education
can focus on natural estuarine processes and man-induced
alterations within our coastal habitats, typical of the Middle
Atlantic Region. Research and Education projects that are
selected will help decision makers in addressing critical coastal
management issues. The administrative network that is established
under the National Program will promote an exchange of research
findings and education efforts for Delaware’s estuarine waters,
the Middle Atlantic Region, as well as from other estuaries of
the United States.

The management plan evaluation and review in this section
primarily addresses NOAA’s interest in a network of estuarine
reserves that are maintained at a level that will be valuable to
the national interest in estuary management. The benefit to
Delaware in joining this network of reserves is the sharing of
estuarine education, research, and management techniques and the
grants that are available to a designated reserve that is meeting
the objectives of the national program. Because DNREC’s interest
in estuarine management complements NOAA’s national interest, the
reserve program operates as a State/Federal partnership. The
management of DNERR is the long-term responsibility of DNREC, and
NOAA cooperates with and assists Delaware on a regular basis.
NOAA will perform formal reviews to ensure that DNREC is in
compliance with federal NERRS goals, the Management Plan, and
NOAA grant work plans.
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V. MANAGEMENT ISSUES

There are issues pertinent to Delaware that are in and
around the DNERR that must be recognized and addressed. The
Management Plan 1is based on a strategy that is focused
sufficiently to minimize the negative impacts of these particular
issues as well as maximizing the positive impacts that many of
these issues will provide. The Management Plan also provides the
flexibility to address issues that may arise over the long term
nature of the Reserve. Following are the current management
issues:

- Population Growth

- Highway construction; RT 1 Relief Route; RT 9 & 113
alterations

- Channel alignment & dredging

-~ Fish & Wildlife management; Hunting, fishing, habitat
improvement

- Public access; Restricted areas (e.g. long term research,
education, and facility areas)

- Refinement of boundaries; To be determined when management
issues are addressed

- Traditional uses; State owned - DNERR objectives top
priority; Easements - Landowners wishes first priority

- Research management on non-state areas will be permissible
by concurrence of the private sector first

- Zoning; Land uses: USAFB flight & noise; Wildcat super
fund site; City of Dover; Conservation Zones; Agriculture;
Sludge & animal waste land/wetlands application

- Maintenance of freshwater flow: State stormwater
management law; water quantity/quality

- Maintenance of natural conditions within site designated
areas

- Protection of significant natural & cultural resources

- Delineation of research agenda to promote DNERR intent

- Monitor activities

- PCB’s in fish flesh of the St. Jones River

- On-site vs. off-site program

- Representative of Middle Atlantic sub-region

- Need to implement reserve program that provides better
nmanagement tools for coastal programs

- Research protection activities (Habitat manipulation or
alteration)

- Controlled flexibility (all plans need to include desired
activities & undesired activities)

- Administrative oversite

- Support long-term studies

- Resource data base

- Link DNERR with scientific community

- Transfer & translation of scientific information to
coastal decision-makers & users

- Peer review of proposals and technical reports

- Tailor education, interpretation & other visitor use
programs to component needs & constraints

- Coordinate Estuary research, education & cultural efforts
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in Delaware

- Cultural resources; Cultural resources protection needs to
be integrated with whole program

- Establish research, education, & cultural center

- Encourage environmental ethic among all estuary users

The DNERR and Delaware Bay

Even though the DNERR lands consist primarily of tidal
wetlands, wetlands rivers or creeks, and adjacent upland fields
or woods, a substantial focus of the DNERR (for both
environmental education and research) will be on ecological
habitats, environmental processes, economic problems, or societal
issues associated with the open estuarine waters of Delaware Bay.
Topics of interest to the DNERR in the large estuary of Delaware
Bay are widely varied -- e.g. hydrology of Delaware Bay;
estuarine water quality; heavy metals and toxics; marine
sediments; coastal geomorphology; nutrient cycling and microbial
processes; plankton communities;benthic organisms; estuarine
fisheries; neritic waterbirds; marine shipping and comnmerce;
dredging impacts within the DNERR’s 1limits of physical
accessibility to Delaware Bay. Significant programmatic emphases
in education or research will be placed on Bay-related topics.
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VI. HABITAT MANIPULATION

NOAA regulations provide that habitat manipulation subject
to certain restrictions and conditions can occur in NERRS sites,
as long as the ecological or representative integrity of a
reserve is not compromised. Activities encompassed by the phrase
"habitat manipulation" may vary widely in scope and scale, from
gross alterations of topography, hydrology or vegetation
patterns; to minor modifications of .soil, drainage patterns or
plant cover; to introductions or control of animal species; to
applications of chemicals or radiocactive tracers. Specifically,
15 CFR Section 921.1(d) recognizes the need to allow and
accommodate habitat manipulation for research purposes, as long
as the manipulative research activities are specified in the
management plan, they are consistent with the mission and goals
of the NERRS program and the affected reserve, and they are
limited in nature and extent to the minimum manipulative activity
necessary to accomplish the research objective. Manipulative
research activities having significant or long-term impacts on
reserve resources require prior approval from the state and NOAA.
Habitat manipulation for purposes of restoring degraded areas to
provide better representations of estuarine ecosystems are also
permissible, addressed in 15 CFR Section 921.1(e). Restoration
activities involving habitat manipulation to improve the
representative character and integrity of a reserve must be
carefully planned and approved by NOAA through the management
plan. Restoration of degraded estuarine areas will often provide
excellent opportunities to do management-oriented research, as
stated in 15 CFR Section 921.1(e).

Habitat manipulation for resource management is generally
not permitted at NERRS sites, except for purposes of research or
environmental restoration. However, NOAA may allow exceptions to
these prohibitions, as stated in 15 CFR Section 921.1(d), if
manipulative activity is necessary for the protection of public
health, or to preserve or protect other sensitive resources
identified under relevant federal or state authority (e.qg.
endangered or threatened species, or historical or cultural
resources) . If habitat manipulation is determined to be
necessary to protect public health or sensitive resources, then
these activities shall be sgtated in the management plan and
limited to reasonable actions which have the least adverse and
shortest term impacts on a reserve’s representative and
ecological integrity.

The DNERR plans to manipulate habitats, or sees a potential
need to manipulate habitats, for four primary purposes: 1)
environmental research; 2) restoration of degraded ecosystems; 3)
prevention or avoidance of new environmental degradations, or
prevention or avoidance of undesirable changes in the
representative characteristics of the reserve; 4) protection of
public health (e.g. mosquito or biting-fly control). Secondary
effects resulting from such manipulative actions may include
maintenance, restoration or enhancement of fish and wildlife
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populations, or improved management and control of the reserve’s
‘hydrological or vegetative characteristics to maintain
representative integrity. All DNERR habitat manipulation will be
done in a manner consistent with NERRS regulations, which
includes their identification and description in the management
plan, plus pre-approval and post-review by NOAA.

-Anticipated or potential habitat manipulation in each DNERR
component include the following six (6) activities:

1) Insecticide Use.

Because of each Reserve component’s proximity to
populated areas, and the potential for mosquitoes
causing on-site and off-site nuisances and carrying
diseases that could cause human illnesses, such as
Eastern Equine Encephalitis, saltmarsh mosquitoes that
are produced on the Reserve must be controlled.
Fortunately, much of the Reserve’s tidal wetlands are
regularly-flooded habitats where mosquito production is
not too severe. However, there are irregularly-flooded
zones behind the creekside natural levees or near the
upland fringes that necessitate occasional control
efforts. When warranted, these areas are treated by
the Delaware Mosquito Control Section (part of the
DNREC’s Division of Fish and Wildlife) with aerially-
applied larvicides before the adult mosquitoes emerge,
done at a frequency of 2-6 times per pest season (May-
October). Quite infrequently, it may also be necessary
to aerially-apply adulticides along the field-and-
forest border of the wetlands’ upper fringe. All
insecticides used are <chosen and applied with
environmental safety and compatibility foremost in
mind, in terms of using the best products at the lowest
rates to achieve both efficacious abatement while
avoiding or minimizing non-target impacts. Because of
the nuisance and human disease problems associated with
the far-ranging saltmarsh mosquitoes, these insecticide
-control efforts must continue within the Reserve after
its designation. Essentially, the need in the DNERR for
insecticide use, types of insecticides, methods of
application, areas of treatment, and frequency of
treatments will be the responsibility and decision of
the DNREC’s Mosquito Control Section in consultation
with the Reserve manager.

Other pest populations of non-culicid biting flies
(e.g. greenhead flies, deer or sheep flies, biting
gnats or no-see-ums) occur on the Reserve components,
and at times they can be very annoying. However,
"because of their 1localized distribution and short
flights, they are normally not controlled. This policy
may have to be re-examined dependent upon the nuisance
or health problems that establishment and operation of
a Reserve program may engender.
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2)

3)

Open Marsh Water Management (OMWM)

The State is actively pursuing a program to lower
its dependence on chemical insecticides to control
saltmarsh mosquitoes, by substituting the bioleogical
control technique of Open Marsh Water Management (OMWM)
as fast at the State’s resources and landowner
cooperation permit. The environmentally-compatible
OMWM source reduction technique uses selective
excavation of ponds and ditches to usurp ovipositioning
sites and to increase larvivorous fish access. In
order to reduce the need statewide to use insecticides,
the State has included the lower St. Jones River basin
for future OMWM implementation, just as has been
planned for many other pest-problem production areas
within Delaware’s coastal marshes. It is anticipated
that no more than 20% of the tidal marsh surface area
within the 1lower St. Jones River reserve component
would have to be treated with OMWM, primarily confined
to "salt hay" zones behind creekside 1levees or near
upland edges. An additional advantage of the OMWM
technique is that a parallel-grid-ditched marsh which
is treated with OMWM has wildlife habitat of pools and
pannes restored to a marsh which was dewatered by the
parallel-grid ditches.

Production of saltmarsh mosquitoes in the
Blackbird Creek reserve component is not too much of a
problem because of the brackish and freshwater habitats
found in the upper Blackbird Creek, so this site is not
a probable candidate for OMWM treatment. However,

+ production of other mosquito species (and biting flies)

can locally be severely annoying and a potential health
problem, so use of insecticides must continue since a
practical source reduction method is not available.

Restoration of Parallel-Grid-Ditched Marsh.

Parallel drainage ditches, about 150 feet apart
and 30 inches wide by 30 inches deep, were installed in
over 70% of Delaware’s tidal marshes during the 1930’s
for purposes of saltmarsh mosquito control. The ditches
partially drained breeding areas and provided access at
high tides for 1larvivorous fishes for mosquito
abatement. However, many breeding sites (i.e.
potholes) were not drained by the geometrically-located
grid ditches, so mosquito control was often less than
satisfactory; additionally, parallel-grid-ditches were
often located in non-breeding marsh areas,
unnecessarily altering wetlands, and fregquently larger
marsh pools and pannes of high habitat quality for
waterbirds and aquatic organisms were drained. The
parallel-grid-ditch network in Delaware was maintained
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("cleaned") and even somewhat expanded by additional
excavation projects in the early 1950’s and mid-1960’s.

Parallel-grid-ditching is extensive in the tidal
wetlands of the Lower St. Jones River component, but
the Upper Blackbird Creek component is not heavily
affected. As such, restoration of wetlands hydrology
in the St. Jones site, which would involve reversing
the effects of parallel-grid-ditching, might be a
desirable future undertaking. An intensive restoration
plan might involve filling the grid-ditches with
"appropriate" soils, but such an effort would involve
much traversing and temporary alteration of marsh to
accomplish, and uncertainty exists about the source and
suitability of soil to use as fill material. (Note:
in many locations, grid-ditches are naturally filling
via tidally-borne sediments, but such processes take
several decades to start to have functional effects.)

If restoration of grid-ditched marsh is
undertaken, it is more probable that earthen plugs up
to 50 feet long will be placed in the grid-ditches near
the ditches’ intersections with tidal creeks; the ditch
plugs would f£fill short segments of ditch channels to
marsh surface elevation, thus restoring wetlands
hydrological patterns (particularly subsurface water
tables) upstream from the plugs. Plugging those grid-
ditches which would most likely restore marsh ponds or
surface pannes would be given top priority. Parallel-
grid-ditches that are still necessary for mosquito
control purposes would not be restored (i.e. not
plugged). However, when areas are treated with OMWM,
grid~ditches are often plugged to incorporate them into
certain types of OMWM systems, helping to restore
wetlands hydrology. Thus, restoration of parallel-
grid-ditch hydrological effects could be accomplished
by plugging grid-ditches, either remote from or in
association with OMWM systems.

4) ?hragmites control

The rapid spread of phragmites over many areas of
Delaware’s costal wetlands has had a net detrimental
impact on the quality and quantity of the marsh’s
resources. While the extent of phragmites cover in the
lower St. Jones River reserve component is not yet
severe, there is the potential that this problem might
someday need control measures on the Reserve. About
11% of Delaware’s coastal wetlands are densely infested
with phragmites, and about 1/3 of all of the State’s
tidal marshes have this species’ cover at 1lower
densities. Areas of the Ted Harvey Conservation Area,
adjacent to the St. Jones River site, had unacceptable
phragmites incursions and were treated for marsh
restoration. If phragmites control is required in
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order to maintain or restore a balanced representative
ecosystem, the State’s control program, relying on
selective application of glyphosate herbicide followed
by prescribed burning, is the preferred option.

The Upper Blackbird Creek reserve component has
about 20% of its seaward marsh area severely infested
with phragmites, with vast expanses of phragmites-
dominated marsh extending downstream from the Reserve
all the way to Delaware Bay. Because of the Blackbird
Creek component’s incipient problem and close proximity
to extensive phragmites stands, the need to respond to
future unacceptable incursions must be recognized.

5) Research Manipulation.

Habitat modifications or alterations may be made
for purposes of environmental research. Such
experimental manipulations are usually small-scale or
have only temporary effects. Examples of potential
habitat manipulations for research include, but are not
limited to, the following:

a) Clip-and-harvest of aboveground vegetation plots.
b) Placement of animal exclosure or inclosure cages.

c) Taking soil cores, boring soil holes, excavating
observation wells or profile pits, etc.

d) Placement of sampling apparatus (and supporting
structures) for aguatic biotic surveys, such as
drop nets or fyke nets.

e) Construction and operation of hydrological
monitoring stations, involving devices such as tide
gauges and stillwells, current meters, pumps, or
electrical probes and sensors.

f) Marking study plots, boundaries, sampling stations,
transects, etc. with stakes, flags, tape, signs,
twine, etc.

g) Construction and use of wildlife observation blinds.

h) Placement of small footbridges or boardwalks to
allow access to research areas.

i) Installation of small water control structures for
hydrological studies, such as weirs, flumes, canal-
checks, riserboards, etc.

j) Additions of chemical fertilizers, injections of

radioactive tracers, release of tracking dyes,
spraying experimental pesticides, etc.

21



6)

Snow Geese Grazing.

Over the past 15 years, snow geese populations in
Delaware have rapidly expanded. Migratory and
wintering snow geese flocks have now become so large
that these birds are overgrazing many areas of
Delaware’s tidal wetlands, denuding patches of emergent
vegetation up to several dozen acres in size per patch,
with a preference for Spartina alterniflora marsh
herbivory. Repetitive grazing of an area for Jjust a
few seasons has caused permanent c¢onversions of
previously emergent wetlands to mudflats or subaqueous
bottoms.

At present, snow geese overgrazing is not a

problem at either reserve component. However, the
potential exists for future problems, particularly at
the lower St. Jones River site. If it becomes

desirable to prevent or discourage snow geese
overgrazing in the reserve, corrective methods such as
structural detractants, special hunting practices, or
other harassment measures could be used.

In order to show the extent of anticipated or potential
habitat manipulations within the DNERR, the following table
presents estimated maximum percentages (by surface area) of what
will be permissible manipulation, for both core and buffer areas.

St. Jones Blackbird
Habitat Manipulation Core Buffer Core Buffer
Insecticide Use go(1) 25 50(2) 25
OMWM _ 20 - NA NA ‘NA
Restore Ditched Marsh 80 NA 30 NA
Phragmites Control . * NA * NA
Research Activities 25 70 25 70
Snow CGeese Responses * NA * NA
Codes
Core = Primarily tidal wetlands and associated water features.
Buffer = All non-core areas.
NA = Not applicable
* = Unknown maximum (probably if and as needed)
(1) = If OMWM is performed, then larviciding for mosquito

control would be eliminated in core.

(2) = In comparison to St. Jones site, done infrequently at

Blackbird site, only once or twice per year or not at
all.
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In order to insure the long-term representative and
ecological integrity of the DNERR, it is important that accurate
record-keeping and tracking be done for all previous or ongoing
habitat manipulations, and that all newly proposed manipulations
be given thorough review and prior approval by the State and
NOAA. Records of cumulative surface areas (acreages) affected by
the various habitat manipulation practices will be kept and
continuously updated, in order to confine and perform needed
manipulative activities without exceeding the identified
maximums. If (or as) maximum limits are approached in the
future, it will become more and more important to sparingly
approve new manipulations in previously non-manipulated areas,
and to direct where possible new manipulation proposals into
already manipulated areas (i.e. recycle or reuse formerly
manipulated sites when possible).

Review procedures and requirements by the State and NOAA
for specific habitat manipulation activities are addressed later
in the plan, in the sections dealing with environmental research
and monitoring or with environmental restoration.
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VII. BOUNDARIES AND ACQUISITION PLAN

A. KEY ECOLOGICAL AREAS

Boundaries for DNERR include an adequate portion of the land
and water areas of the natural system to form an ecological unit

which ensures effective conservation. These areas are discrete
enough to be effectively managed, and large enough to make long-
term research possible. To help focus management efforts, site

boundaries encompass core and buffer areas.

NOAA regulations 15 CFR Section 921.11 define core areas as
areas which contain "ecological units of a natural estuarine
system which preserves, for research purposes, a full range of

significant physical, chemical, and biological factors
contributing to the diversity of fauna, flora, and natural
processes occurring within the estuary." The core area is "so

vital to the functioning of the estuarine ecosystem that it must
be under a level of control sufficient to ensure the long term
viability of the reserve for research on natural

processes...[These areas] should encompass resources that are
representative of the total ecosystem which, if compromised,
could endanger the research objectives of the reserve."™ A buffer

area is defined as an "area adjacent to or surrounding key lands
and water areas and essential to their integrity. Buffer zones
protect the core area and provide additional protection for
estuarine~dependent species",. The buffer area may include an
area for research and education facilities. :

‘ Site surveys were conducted to establish boundaries for each
DNERR "component. Acquisition strategies to establish adequate
State control have been established to provide 1long-term
protection for reserve resources within these boundaries.
Expenditure of federal and state funds will be minimized by
giving priority to non-fee simple acquisition strategies, such as
Memoranda of Understanding (MOUs), conservation easements and
long term leases when possible. Fee simple acquisition was used,
and is expected to be used, to obtain some privately owned
parcels of land. The state will acguire control of land and
water areas from willing sellers and participants only. No
condemnation procedures will be used.

B. PRIORITY ACQUISITIONS
1. Lower 8t. Jones

The Lower St. Jones River DNERR component is located in
east-central Kent County, approximately 6 miles southeast of
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downtown Dover (Fig. 2). The proposed maximum boundaries include
landowners with title to about 5000 acres, with most of the area
east of Rt. 113 (at Barkers Landing), on the north side of the
St. Jones River (Fig. 3). The other portion of the component
east of Rt. 113 1is on the south side of the St. Jones River,
extending up Trunk Ditch to Rt. 113, with the remainder of the
component on both sides of the St. Jones River west of Rt. 113,
extending up Cypress Branch to C.R. 363 (Fig. 3).

ST. JONES SITE BOUNDARIES

The component is between the Logan Lane tract on the east,
which forms the state-owned, 2019-acre Ted Harvey Conservation
Area and the 176-acre Roberts tract on the west, also part of the
State Wildlife Area system managed by the DNREC’s Division of
Fish and Wildlife. The Wildlife areas proximity to the Reserve
nicely complement the component’s conservation, research and
educational activities.

The distance along the main channel of the St. Jones River
between the Reserve’s upstream, western boundary and Delaware Bay
is about 5 1/2 miles. The river continues upstream past the
landward boundary of the DNERR component for another 5 miles,
flowing out of Silver Lake near downtown Dover. The DNERR
component encompasses the John Dickinson Mansion (north of the
St. Jones River and east of Rt. 113), managed by the Delaware
Division of Historical and Cultural Affairs. The component is
partially adjacent to the Dover Air Force Base on the north, and
the main body of the component is two miles west of the Delaware
Bay shoreline. The DAFB is not within the Reserve. Known or
potential hazardous sites at the DAFB are not located on the St.
Jones River and are not expected to cause any potential harm to
research activities. The 5t. Jones component does not lie within
the flight line of DAFB and any noise levels will be taken into
account when designing DNERR facilities. River area to the Bay
is included in the component as well as the section of the
Delaware Bay from the mouth of the St. Jones north and along the
shore boundary of the Logan Lane tract to near its limit along
the shore and extending bayward a distance of two miles.
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FIGURE 2

General location of the proposed Lower St. Jones
River DNERR Component, in east-central Kent County
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TABLE 1

Land Ownership in the Lower
St. Jones River DNERR Component

MAP PARCEL ACREAGE OWNER

East Dover Hundred

96 20 95.4 Adele Conner
19 264.7 George & Lunch, Inc.
15 306.5 Delmarva Land Co.
21 13.0 ' State of Delaware, Dept. of State
106 23 5.3 Thomas B. Farr Estate
8 1.3 David J. & Sharon Lewis
7 2.5 Joan M. & Mabel I. Jones
6 12.0 Robert Clouser
5 8.4 Alexander Auchterlonie
3 12.0 Fraternal Order of Police
2 11.1 Delmarva Power & Light
24 124.6 Alvin G. & Loretta Wilson
1 142.6 Alvin G. & Loretta Wilson
431.3 State of Delaware, DNREC
105 7 249.8 Delagra Corp.
10 90.0 James McIlvaine
8.01 23.0 State of Delaware
8 100.0 King Cole Farmg, Inc.
1 40.0 Marjorie Lane

"South Murderkill Hundred

114 1 543.3 David Vance & Wm. George Morris
113 17 76.9 The Island Farm, Inc.
' 34 366.4 King Cole Farms, Inc.

15.01 1.2 King Cole Farms, Inc.

16 996.4 King Cole Farms, Inc.

43 75.0 ' John Wilkins

41 55.8 Ester & James Orvis (lifetime Est.)
105 23 43.5 ' King Cole Farms, Inc.

13 4.4 Capital Office Equipment

12 51.0 Henry Zimmerman

27 80.2 King Cole Farms, Inc.

North Murderkill Hundred

96 03 100.0 John Farrow
04 144.0 State of Delaware, DNREC
105 3 10.0 Henry Zimmerman
2 363.0 Calvin Meyers
1 177.2 Calvin Meyers
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Local Interest and Participation

The Lower St. Jones River received the most local support and
interest of any site that was examined. Significant interest in
the Lower St. Jones River area for its research and educational
potential was expressed by both Delaware State College and Wesley
College. Letters of support for the Lower St. Jones site were
sent by the Principle Planner for Kent County, and by the Mayor
of Dover. A joint letter of support for the St. Jones site from
the Mayor of Dover and the President of the Kent County Levy
Court was sent to Governor Castle. A local historical society,
the Friends of Dickinson Mansion, was supportive. Town officials
from Bowers Beach expressed interest in having the DNERR program
help in land-use planning to conserve rural characteristics along
the south side of the lower St. Jones River. The formation of a
Lower St. Jones River-DNERR Landowners Management Association,
with three property owners elected to serve as Association
Officers, was quite encouraging. One of the private landowners
within the site, an owner of about 700 acres of contiguous key
parcels, has expressed a strong interest in helping to establish
the program (the landowner has sold 431.3 acres to the State for
the Reserve and has signed a Conservation Easement to keep the
remainder of his lands in farm and woodlands).

Land Ownership

~ The Lower St. Jones River site boundaries encompass 35
parcels of land representing 24 landowners (Table 1 and Fig. 4).
The figure of 5022 acres for this site is a maximum value, since
it includes upland areas for parcels containing wetlands where
not all of the upland may need to be included in the DNERR
component, although some upland area is needed for buffers and
support facilities. In terms of percent ownership, 12.2% is
owned by the State; 6.1% by a construction company doing sand-
and-gravel excavation on 1its adjacent property; 0.2% by a
fraternal organization; 33.1% by a corporate farm; 5.0% by
another corporate farm; and the remaining 43.4% by 16 private
landowners, with four of these private landowners owning 40.8% of
the component.

a. Core Areas

The minimum core area of the St. Jones component, which
includes a complete State owned ecological unit, consists of
approximately 50 percent of the estuarine wetland complex located
on the north side of the river between the Logan Lane Tract of

the Ted Harvey Wildlife Area and Route 113. This complex
includes the tidal marshes, tidal creeks and guts, and the open
waters. Excepted from this wetland complex are: the old wharf

site immediately behind the Dickinson Mansion in the edge of the
tidal marsh; the boardwalk sites and the wetlands upstream of the
boardwalks; and other areas surrounded by upland. The minimum
. core and buffer areas were acquired by the State from Alvin G.
and Loretta Wilson in the purchase of parts of two tracts, in
November 1991 the Slaughter tract of 343.8 acres fee simple and
124.58 acres of conservation easement (development rights) and in
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April 1992 the Wilson tract of 87.5 acres fee simple and 142.63
acres conservation easement (development rights).

The maximum core area includes all of the estuarine wetland
complex on both sides of the river from the Delaware Bay to the
Delmarva Land Company located 1.75 miles west of the Barkers
Landing Bridge.

b. Buffer Areas

The buffer areas of the component includes the present
agricultural and wooded areas immediately adjacent to the core
areas. Included in the buffer areas are the freshwater marshes
surrounded by upland. The old wharf site and the areas around
the boardwalks are part of this buffer. The other areas located
south of the St. Jones River east of Route 113 and on both
sides of the St. Jones River west of Route 113 will be within the
buffer of the minimum defined core. Adequate buffer areas were
acquired in the Slaughter and Wilson tract purchases.

¢. Market values

Market values will be established by appraisal reports in
conformance with the "Uniform Appraisal Standards for Federal
Land Acquisitions." "PFair Market Value" is defined as the amount
in cash, or on terms reasonably equivalent to cash, for which in
all probability the property would be scld by a Kknowledgeable
owner willing but not obligated to sell to a knowledgeable
purchaser who desired but is not obligated to buy. More than one
appraisal may be necessary where negotiations stall. Oonly
appraisers who can meet these standards will be used.

2. Upper Blackbird

The DNERR component for the Upper Blackbird Creek estuary is
located in southeastern New Castle County to the east of Rt. 13,
about midway between Odessa to the north and Smyrna to the south
(Fig. 5). This component of the DNERR is located about 20 miles
(or a 35-minute drive) north of the DNERR focal component on the
Lower St. Jones River.

BLACKBIRD COMPONENT BOUNDARTIES

The Upper Blackbird Creek component’s maximum proposed
landowners have title to about 3688 acres on both the north and
south side of Blackbird Creek, from the Rt. 9 bridge at Taylors
Bridge upstream to near Rt. 13 at Blackbird (Fig. 6). The major
tributary of this upper creek segment is Beaver Branch, entering
on the north side of Blackbird Creek about midway within the
proposed Reserve. The main channel of Blackbird Creek stretches
over 5.7 miles throughout the center of the component.
Downstream of the seaward end of the Reserve component, from
Taylors Bridge to Delaware Bay, the lower Blackbird Creek runs
for another 5.8 miles, passing by Red Bank and Stave Landing on
its way to the Bay. The upper third of the Reserve is crossed by
C.R. 455 at Blackbird Landing.
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FIGURE 5

General location of the proposed Upper Blackbird Creek
DNERR Component, in southeastern New Castle County
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Local Interest and Participation

Members of the DNERR Advisory committee were very
enthusiastic about Upper Blackbird Creek, since it offers
ecological characteristics different from but highly
complementary to the Lower St. Jones River component. The entire
Blackbird Creek estuary has been recognized by the State Office
of Nature Preserve as an outstanding Natural Area worthy of
protection. The New Castle County Department of Planning has
indicated that the component is appropriate for a NERRS-type of
use, A DNERR Landowners Management Association was formed in
October, 1989, consisting of three officers who are site
landowners who were elected to help in development of the Reserve
Management Plan. Finally, a key parcel on the north side of
Blackbird Creek, east of Beaver Branch, was purchased by the
State in January, 1990, making this property an integral part of
the Upper Blackbird Creek DNERR. The acquisition of this 212-
acre parcel, composed primarily of brackish tidal wetlands with a
narrow upland buffer and access strip, was made possible by the
cooperation and fore-sight of Mr. Holger H. Harvey.

Land Ownership

The 3688 acres owned by the landowners of the Upper
Blackbird Creek DNERR component are divided into 50 parcels owned
by a total of 48 landowners (Table 2). Similar to the Lower St.
Jones River site, the total acreage figure of 3688 acres is a
maximum number, since many of these parcels contain more upland
area than what would be needed to provide the creek corridor and
adjacent wetlands with adequate buffers. 0Of the total 3688
acres, Delaware Wildlands, 1Inc. (a private conservation
organization) owns 703 acres (19%), and the State of Delaware’s
new acquisition is 212 acres (6%). The remaining 2773 acres are
owned privately by 46 landowners; however, only 8 landowners own
parcels totaling more than 100 acres per owner, and in aggregate
these 8 landowners own 1879 acres (51% of the proposed Reserve).
Most of the 36 owners of the smaller parcels are clustered around
Blackbird Landing or are west of C.R. 455 (Fig. 7).
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TABLE 2

Land Ownership in the Upper Blackbird
Creek DNERR Component

BLACKBIRD HUNDRED
MAP PARCEL ACREAGE OWNER

Blackbird Hundred

10 54 118.56 Liborio 3 LP
50 46.37 Earl Leasure
51 7.16 Richard & Carroll Parsons
11 129 15.03 Douglas D. Pointer
1 11.42 Todd J. Savidge
135 10.34 Charles J. Benedict
136 15.51 John I. Ciancio
7 57 49.48 John F. Coleman
71 41.77 Charles F. Barton; Jr.
16 10.29 Harvey W. Straughn
70 16.97 _ John W. Bingham
69 14.03 William A. Weatherlow
17 2.40 William C. Shane
61 2.48 Paul A. Rynkiewicz
62 2.09 Edward P. Riehm
63 8.4 Norman Rushton, Jr.
64 10.32 Ronald F. Schocie
65 12.86 Michael R. Atkinson
66 7.03 William A. Slawter
26 11.28 Lena C. Unruh
15 24.19 Gerald K. Heinold, Sr.
3 231.18 Charles F. Stites, Jr.
12 118.59 Vernon E. & Kenneth A. Kershaw
58 54.38 Vernon E. & Kenneth A. Kershaw
59 151.03 Vernon E. & Kenneth A. Kershaw
13 321.18 Mary T. Lynch
27 3.09 Robert C. Smith
8 1 46.35 Henry J. Stellar
2 192.2 Virginia M. Bell et al, c/o W. Paul
Bradley
3 4 1.22 Mary A. Stellar
5 4.64 Reynolds E. Mercer
4 6 155.58 T. William Lingo
10 703.40 Delaware Wildlands, Inc.
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MAP PARCEL

ACREAGE

Appoquinimink Hundred

20

16

17

13

83

159

‘178

253
147
146

17
18

49
50
51

20
19
26

~10.00

199.38
27.00
28.75
57.75
80

61.57
50.0
85.50
40.35
72.0
79.10
161.43
53.3
211.53

11.70
25
12.77

(continue table 2)
APPOQUINIMINK HUNDRED
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OWNER

Frank Anderson

Corbit D. Collins
Donald R. Wood
David M. Truesdale
Chester Gove, Jr.
George E. Parsons

William J. Cornelius
Earl Swanson

William Manwaring

Hans F. Haug

David H. Donovan

Harry Fisher, Jr.

Holger H. Harvey et al
F. Thomas Unruh

State of Delaware, DNREC

Geoffrey G. Perry
Elsie & Pauline Shockley
John & Alice McPeake
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a. Core Areas

The minimum core area of the Upper Blackbird, which includes
a complete State owned ecological unit, consist of the tidal
marsh, tidal creeks and guts, and the open water of the Blackbird
Creek between Taylors Bridge and private lands to the North, the
Blackbird Creek to the East and South, and Beaverdam Branch to
the West. This core area was acquired by The State of Delaware
in January 1990 as a cooperative purchase from the heirs of
Louise Nowland.

b. Buffer Areas

The woods along the tidal marsh provide a buffer to the
core. Moreover, the uplands immediately adjacent to the woods
bounding the core area have been restricted to agricultural use
or single family residential use with no residential lot less
than 10 acres to ensure little if any impact to the buffer and
core areas. . The core and buffer areas consisting of 211.53 acres
were acquired in fee simple by The State of Delaware for the
DNERR program. Additional property interests may be acquired to
add to both the core and buffer areas.

¢. Market Values

Market values will be established by appraisals in
conformance with the "Uniform Appraisal Standards for Federal
Land Acquisitions." More than one appraisal report may be
necessary to determine the proper market value. Appraisal
reports for donations of land will not be required, although an
appraisal report may be necessary in negotiating a donation.

C. STRATEGIES FOR ACQUISITION
1. Fee simple

Fee simple title is the acquisition of all rights in the
property. Fee simple title will be acquired for the minimum core
areas. Through landowner contacts acquisition of the minimum
defined core by fee simple title has been determined the only way
to ensure the measures required to obtain and maintain the
critical estuarine ecological units. Fee simple title will also
be acquired for key buffer areas where other lesser property
interests cannot be negotiated.

2. Conservation Easement

A Conservation easement (7 Delaware Code, Ch. 69) may be
used to restrict the use of a property to its traditional uses
and for this program. An owner can retain title to the property
and may continue to use the property for any use not inconsistent
with this program. Each conservation easement will be tailored
to meet the traditional uses and features of the property.
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3. Memorandum of Understanding

A Memorandum of Understanding is an agreement between the
private owner or other governmental agency and the State to allow
the research and education under the DNERR program on property
for which no title interest is being acquired. The Memorandum of
Understanding must address utilization of the property and run
for a term sufficient to complete research projects.

4. Long-term Leases

Long term leases or agreements may be negotiated when
easements or other methods of acquisition fail. These leases are
intended to extend over a fifty year period to allow sufficient
time for research projects to be completed.

5. Alternatives

Rights of first refusal may be negotiated and executed when
other commitments from private owners fail. A right of first
refusal gives the State an opportunity to meet the purchase price
offered by any prospective purchaser of the private land when a
change in title occurs. This is an important tool where land has
remained in a particular family for a long time, and the owner
wants it to remain. This first refusal helps to ensure the
opportunity for the State to acquire the land if the ownership
changes or the use of the property changes by rezoning or
subdivision.

6. Donations

Donations of land should not be overlooked and should be
accepted either in fee simple title or conservation easement. 1In
some instances, donations with reserved life estate may be used
to incorporate the land into the program while allowing the owner
to continue the traditional uses of the property during the
owner’s lifetime.

D. SCHEDULE

Contact has begun for the core areas in both the St. Jones
component and the Upper Blackbird component. The minimum core
and buffer areas in the Blackbird component have been obtained
with the acquisition of the 212 acre tract in January 1990.
Settlement has occurred with the owner of 698 acres (431 acres
fee simple and 267 acres conservation easement) for the minimum
core and buffer areas in the St. Jones component. Negotiations
will continue with the private owners within the Reserve
boundaries.

The following page lists the tracts that have been acquired
along with the conservation easements which restrict development.
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DELAWARE NATIONAL ESTUARINE RESEARCH RESERVE

LANDS AND WATER

ACQUIRED
PURCHASED lands & water St. Jones = 431.3
‘ ' Blackbird = 211.53
TOTAL 642 .83 ACRES
tidal wetlands = 413.7 acres
core = 398.7 acres
non-core = 15.0 acres
uplands = 229.13 acres
woodlands = 99.16 acres
agricultural = 117.97 acres
facilities = 12.0 acres
CONSERVATION EASEMENT St. Jones = 267.21 ACRES
TOTAL RESERVE 910.04 ACRES
Blackbird - NOWLAND TRACT
PURCHASED lands and water 211.53 ACRES
tidal wetlands = 152 acres
core = 152 acres
non-core = Q0 acres
uplands = 59.53 acres
woodlands = 49.53 acres
agricultural = 10.0 acres
St. Jones - SLAUGHTER TRACT
PURCHASED lands & water 343.8 ACRES
tidal wetlands = 217.36 acres
core = 207.36 acres
non-core = 10.0 acres
uplands = 126.44 acres
' woodlands = 32.83 acres
agricultural = 93.61 acres
CONSERVATION EASEMENT 124.58 ACRES
TOTAL _ 468.38 ACRES
St, Jones - WILSON TRACT
PURCHASED lands & water . 87.5 ACRES
tidal wetlands = 44.34 acres
' core = 39.34 acres
non-core = 5.0 acres
uplands = 43,17 acres
woodlands = 16.8 acres
agricultural = 2.37 acres
facilities = 24.0 acres
CONSERVATION EASEMENT 142.63 ACRES

TOTAL ‘ 230.07 ACRES



The strategy of the acquisition schedule is to continue to
acquire the key lands and water within the St. Jones component
which has been identified as those lands and water on the north
side of the River, east of U.S. Route 113, and west of the DNREC
owned Logan Lane Tract. This may be accomplished in the following
approach: .

Fee Simple Title
Nowland tract wetlands and upland buffer - 1/90
Slaughter tract wetlands and upland buffer - 11/91
Wilson tract wetlands and upland buffer - 4/92
King Cole Farms wetlands ‘
Delagra tract wetlands and upland buffer
Conner tract wetlands and upland buffer
McIlvaine wetlands

Conservation Easement
Slaughter farmlands and woodlands - 11/91
Wilson farmlands and woodlands - 4/92
Morris wetlands
Wilkins wetlands
Delmarva Lands wetlands
King Cole Farms wetlands
Meyers wetlands
Zimmerman wetlands
Lane wetlands

It is stressed again that property will be acquired only
from those private landowners willing to participate.in the
program. There will be no condemnation of land. Donations of
lands and water will be considered for either fee simple title or
conservation easement in addition to the other alternatives
described earlier.

Fee Simple Title

THE NOWLAND TRACT was purchased in January 1990 by the DNREC
from the Louise Nowland heirs. The tract consists of 152 acres of
wetland core area, and 59.53 acres of upland buffer for a total
of 211.53 acres of key lands and water. The tract is located at
the downstream end of the Blackbird Creek component on the north
side of the Creek and the east side of Beaver Branch. Public
access is off of RA. 456 with sufficient upland for parking and
minimal facilities.

The Nowland tract includes sufficient key lands and water to
represent an estuarine area of 1lower salinities to adequately
compliment the St. Jones Reserve for the DNERR representation of
the Middle Atlantic biogeographic region. For this reason, the
acquisition of additional lands and water along the Blackbird
Creek will generally follow the acquisition of the St. Jones
component’s priority areas.
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THE SLAUGHTER TRACT was purchased from Alvin G. and Loretta
Wilson in November 1991 by the DNREC from funds allocated by the
first action of the newly created State Open Space Council. The
tract consists of 217.36 acres of core wetlands, 32.83 acres of
woodland buffer, and 93.61 acres of farmland as buffer area for a
total of 343.8 acres of key lands and water. The tract is located
at the downstream end of the St. Jones component on the north
side of the River. It is bounded on the east by the 2000 acre
Logan 1lane tract, owned by DNREC, other lands of Alvin and
Loretta Wilson on the north and the Wilson tract on the west.
Public access will be from the Logan lane on the east and from
the Wilson tract on the west. The farmland and family hunting on
the rented farmland has been leased back to the Wilsons on a
renewable basis.

THE WILSON TRACT was purchased from Alvin G. and Loretta
Wilson in April 1992 by the DNREC as a second parcel adjoining
the Slaughter tract. The tract consists of 44.34 acres of core
wetlands, 16.8 acres of woodland, and 14.37 acres of cleared land
where the DNERR Education and Research Center is to be located.
The tract lies in the heart of the key lands of the proposed
Reserve with a peninsula of upland extending into the wetlands
for the location of the Center. It is bounded on the south by the
St. Jones River, on the east by the Slaughter tract and other
lands of Wilson, on the north by Rd. 68, and on the west by
Delagra Corporation. Public access will be provided by a mile
long entrance road to be constructed to the Center. Trails have
been constructed to provide access from the east and west
including 1300 feet of boardwalk just a couple hundred feet from
~the Center. The Boardwalk includes education stations and a canoe

dock for access to the St. Jones River.

Conservation Easement

THE SLAUGHTER FARM development rights were acquired with the
purchase of the Slaughter tract from Alvin G. and Loretta Wilson
in the form of a conservation easement to allow the continuation
of the traditional activities of farming and hunting of the
remainder of the Slaughter farm consisting of 124.58 acres.

THE WILSON FARM development rights were acquired also with
the purchase of the Wilson tract consisting of 142.63 acres. The
combined Wilson/Slaughter Conservation Easements restrict
development to only 4 additional dwellings on the 267.21 acres of
the easement. The Wilson/Slaughter acquisition includes nearly
all of the watershed that drain through the core areas of the
proposed Reserve, therefore ensuring maximum control and
protection of long term research and education projects in the
core areas.

The work schedule presented represents the extent of funding
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available for acquisition. It 1s anticipated that additional
areas desired in addition to the minimum eligible Reserve area
acquired so far will come under State protection through
donations of key wetlands in the focus area and NOAA funded
acquisitions. With the State’s expenditure of over $1.1 million
to date for acguisition and $-0- to date from NOAA, $200,000
request denied by NOAA, and $-0- expected in the near future, it
is difficult to predict any additional acquisitions.

Phase I Environmental Assessments are completed for any property
acquired by the State. This Phase I Environmental Assessment
examines the current use of the property, its history, an on-site
inspection, improvements, tanks, old pipes, odors, depressions or
mounds, evidence of dumping, vegetation under stress, standing
water, discoloration of soil or water, use of adjacent property,
record of wviolations and any known spills or releases of
chemicals or hazardous substances. If the Phase I audit reveals
evidence of contamination, a Phase II Environmental Audit is
ordered from an independent contractor.
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VIII. PUBLIC ACCESS PLAN
A. POLICY

Public access shall be permitted on a site specific basis.
The objective of regulated access is to maintain each component’s
integrity for research, long term resource protection, and
education while permitting traditional uses which do not conflict
with reserve goals.

Entering or remaining on lands under the jurisdiction of the
DNERR when such lands are closed or entering or remaining within
any building, structure, or facility when such building,
structure or facility is closed, shall be prohibited without a
written permit from the Reserve Manager.

No structure, facility, building, or area administered by
DNERR will be used for any activity other than that for which it
was intended without prior written permission of the Reserve
Manager. '

The Reserve Manager may limit or close specific public use
areas, lands, waters, and facilities and/or temporarily prohibit
certain activities when such action is deemed necessary for
resource management, research, education and/or when it is in the
best interest of health, safety, and the general welfare of the
public.

B. SPECIFIC COMPONENT ACCESS
1. Publiec Visitation
St. Jones Compdnent

The general public will be permitted access to outdoor
facilities such as trails, boardwalks, etc., from 8 a.m. to dusk
on a year round basis, except as restricted for special uses.
Access to the John Dickinson Plantation exhibits, etc. will
coincide with the regular operation of the mansion as determined
by the Division of Historical and Cultural Affairs. General
public visitation of the St. Jones Center will be from 8 a.m. to
4:30 p.m., Monday through Friday excluding holidays. All access
will be for identified facilities only. Free roaming through the
component is not permitted without written approval of the
reserve manager.

Traditional Uses

The Lower St. Jones River estuary has a rich, intensive
tradition of consumption of renewable natural resources.
Waterfowl hunting, upland game hunting, muskrat trapping, and
commercial fisheries (e.g. crab and eel potting, gill netting)
all occur within the main channel of the St. Jones River, its
tributaries, or throughout the contiguous wetlands. The
recreational fishing pier at the State-owned St. Jones River
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Access Area (on the south side of the River, west of Rt. 113 at
Barkers Landing) is used by local citizens primarily for crabbing
and fishing for white perch and catfish. A private trap-and-
skeet shooting club 1leases several acres of upland fringe and
tidal wetlands adjacent to the Rt. 113 bridge, just to the east
of the bridge on the south side of the River. These and other
traditional outdoor activities should be accommodated by the
Reserve program.

Current Public Access

Controlling public access to the Reserve component should
not be too difficult even though the area is along a linear
corridor divided by a river. To the east of Rt. 113, extensive
upland buffer zones on both sides of the St. Jones River could be
created, since there are only a few property owners and the area
is almost exclusively agricultural. On the west side of Rt. 113,
the north side of the river has only a few property owners,
bordered by the upland sand-and-gravel pit operations. The area
of the Reserve where access might be most difficult to control is
on the south side of the River west of Rt. 113, where two county
roads bring the public right to the River’s edge for a portion of
the River’s frontage.

Boat access to the River corridor itself is somewhat
limited, with the main access being a well-used, State-owned ramp
for small boats at Barkers Landing, on the south side of the
River just west of Rt. 113. A small boat access from the proposed
DNERR facilities center on the River’s north side east of Rt.
113, via a natural tributary running from the main channel to a
new backmarsh landing, has been developed. There is no public
access for motorized boats to the River upstream of the Barkers
Landing ramp, although Dover residents launch cances and car-top-
style boats from upstream shorelines and from a canoe ramp near
Court Street in Dover. Because water depths over the sediment
and oyster bars at the River’s mouth may be less than a foot at
low tide, access into the Lower St. Jones River from Delaware Bay
is limited near low tides to only shallow-draft boats.

The use of the River by commercial boats or larger
recreational craft is presently limited due to lack of upstream
access and downstream shoaling problems. A seven-foot deep
channel from Delaware Bay to Dover was completed by the Army
Corps of Engineers by 1933, but subsequent dredging was abandoned
because of lack of demand and no place to dump the excavated
spoil. There are no current plans or designs for upstream marinas
or downstream dredging.

Delaware Bay Area

Land access to the Delaware Bay’s shorefront from the
DNERR’s St. Jones component will be attained wvia cooperative
agreement with the DNREC’s Division of Fish and Wildlife,
utilizing a developing Greenway which crosses the Division’s Ted
Harvey Conservation Area (the "Logan Lane" +tract), providing
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access to almost two miles of publicly owned Delaware Bay
shorefront. Potential berthing and easy access  to Delaware Bay
for larger vessels exists at either Port Mahon (about 6 miles
directly northeast of the proposed Education and Research Center)
or Bowers Beach (about 3 miles by rcad directly southeast of the
proposed Center).

Blackbird Component

The general public will be permitted access to outdoor
facilities such as trails and boardwalks from 8 a.m. to dusk on a
year round basis, except as restricted for other special uses.
These special uses will be posted. All access will be for
identified facilities only. Free roaming through the component
is not permitted without written approval of the reserve manager.

traditional uses

Several of the management considerations associated with the
Lower St. Jones River component also apply to the Upper Blackbird
Creek component. In particular, concerns with accommodation of
waterfowl hunting and muskrat trapping are addressed. ‘

Current Public Access

Upper Blackbird Creek has very little boat traffic, and what
does occur is essentially associated with waterfowl hunting,
muskrat trapping, and recreational fishing. Boat access along
the entire course of Blackbird Creek is very limited, with only a
few unimproved, private access points. There are no expectations
of the creek’s future use for commerce, both because of its very
shallow depths upstream at low tide and the 1lack of- driving
economic forces in the adjacent uplands. The creation of a
downstream water access area for motorized small boats, in
conjunction with a headwaters canoce launch area, are very
desirable improvements to consider.

2, Group Use
st. Jones Component
All groups should‘contact the DNERR Estuarine Educator to
arrange for programs, guided tours, or other use of the center or
Reserve.
Blackbird Component
Groups not needing special program assistance may use the
Blackbird component on the same basis as the general public.

Groups wishing program assistance must contact the DNERR
Estuarine Educator to arrange an appropriate program schedule.
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3. Access for boat or canoe launching
St. Jones and Blackbird Components

Access for canoe or kayak launch or retrieval is permitted
only in designated locations and during times permitted for
general public visitation. Launch or retrieval of other boats by
the public is not permitted without written permission of the
reserve manager.

4. Fishing, Hunting and Trapping

Traditional activities of fishing, hunting and trapping will
be permitted up to levels currently permitted under local and
State laws (unless these uses interfere with a research or
educational activity that cannot avoid a conflict with these
traditional uses).

5. Other Uses
Access for uses other than those listed will be permitted on
a case by case Dbasis. The reserve manager’s written

authorization must be received prior to initiating any of these
other uses.
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IX. ADMINISTRATIVE PLAN
A. ADMINISTRATIVE AUTHORITY

NERR programs are administered as a 'State/Federal
partnership under the authority of the federal Coastal Zone
Management Act (CZMA) of 1972, as amended. The Delaware NERR
program will be administered by the Delaware Department of
Natural Resources and Environmental Control (DNREC), ©Office of
the Secretary, Management and Operations. At the federal level,
the administrative authority is the U.S. Department of Commerce,
National Oceanic and Atmospheric Administration (NOAA), National
Ocean Service (NOS), Office of Ocean and Coastal Resource
Management (OCRM), Sanctuaries and Reserves Division (SRD).

B. STAFF ROLES
1. Administration

The administrative framework for the Reserve recognizes the
need for cooperation and coordination in order to achieve the
objectives of the Management Plan. The administration for the
Reserve ensures that the functions required to implement this
plan - education and research activities, land acquisition,
facilities development, resource protection - are coordinated
with the necessary agencies/organizations/landowners which are
presently active within the Reserve’s components.

Administrative responsibility for the management of the
DNERR is through the Delaware DNREC for several reasons.
Wetlands regqulations, the Coastal Management and Delaware and
Inland Bays National Estuary Programs, the Delaware Coastal Zone
Act, the Beach Preservation Act, the Erosion and Stormwater
Management Program, the Non Point Source and Point Source
‘Programs, hunting and fishing regulations, and natural resource
management in general are within DNREC and are the obvious
reasons for this administrative lead.

Some of the other activities, authorities, and programs that
enhance the Reserve’s values include: the Delaware State
Department’s Division of Historical and Cultural Affairs for the
history, education and research attributes as well as their
museums programs which will address the general public’s interest
in the Reserve; Wesley College, Delaware State College and the
University of Delaware for their Education and Research programs;
the Kent County and New Castle County governments for their land
use zoning, building codes, recreation programs and other
pertinent local authorities; the USDA Solil Conservation Service
for their technical services and Plant Materials Center research;
the Kent, New Castle and National Conservation Districts
programs; the St. Jones and Blackbird Landowners Associations;
the St. Jones River Watershed Association; the Delaware
Department of Agriculture; and the various environmental and
cultural organizations including the Friends of Dickinson Mansion
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and the Delaware Nature Society. Many of these groups anticipate
co-locating their estuary programs to the DNERR Education and
Research Center. This interaction of associated agencies,
organizations and governments presents the opportunity for
coordination and c¢ollaboration. However, it presents an
administrative structure that requires defined duties,
authorities, and responsibilities of a more disciplined nature
than a program that is operated by a single entity.

DNERR ADMINISTRATOR

The Secretary of DNREC is the Administrator of the DNERR.
The DNERR program is assigned to the Director of Management and
Operations within the Office of The Secretary 1located at the
Richardson and Robbins building within the Capital complex in the
City of Dover. The DNERR Program Manager is in the Office of The
Secretary and is responsible for the overall coordination and
operations of the Reserve with the guidance of the Director of
Management and Operations. The Program Manager will be located at
the DNERR Education and Research Center at the St. Jones
component which is only 6 miles from the Capital complex. The
State’s staff assigned to the DNERR will be responsible for the
Programs of both of the Reserve components.

DNERR EDUCATION AND RESEARCH CENTER

The DNERR Program Manager and/or the DNERR Estuarine Educator
will be responsible for the Reserve Center operations and
maintenance. The Supervisor in charge of each cooperating agency
located at the Reserve Center will be responsible for the
management and operations of their programs and employees.

VISITORS BARN

The Department of State’s Division of Historical and
Cultural Affairs’, Bureau of Museums and Historic Sites will be
solely responsible for the operations of the Visitors Barn at the
John Dickinson Mansion.

AGENCY COORDINATION AND COOPERATION

The development and implementation of the sections of the
Management Plan requires the leadership of personnel from all the
Divisions of DNREC and a Division of the Delaware Department of
State. Staff roles are required in research, education and
interpretation, and surveillance and enforcement. In addition,
staff roles are required to establish and maintain assistance to
affected and bordering landowners, to perform land acquisition
and resources inventories, and to protect and restore valuable
resources. The specialists required to perform these functions
are important to the degree of success of the DNERR 1local,
regional and national significance. For this reason the
authoritative chain of command has been sublimated with a
coordinated multi-agency approach that through mutual cooperation
has resulted in a collaborative Management Plan with an
administrative structure supported by a broad based foundation.
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DNERR ADMINISTRATIVE STRUCTURE

The following structure is the authoritative chain that will
be followed to resolve conflicts among intra- and inter-agency
policies, programs, and directions:

DNREC Secretary
STATE POLICY & DIRECTION

DNREC Management & Operations Dir.----- DNERR Advisory

GENERAL COORDINATION Committee

Private State Federal Kent Co.
Organizations Agencies Agencies New castle Co.
Landowners DHCA City of Dover

Associations
' (Headquarters)
DNERR Program Manager ---- NOAA,OCRM,S&R Div.
NERRS POLICY, COORDINATION &
(Senior Secretary) DIRECTION; GRANTS; EVALUATIONS

Education Administrator<-=|=-=----->Research Coordinator

Education Coordinator : Sci/Tech Adv
Committee

l

Academic Citizen aware & Research Monitoring Management
Programs Involvement Prog. :

(Estuarine Educator)

DECISION MAKERS ESTUARY USERS

Vol. Coordinator

Surveillance/ Center Volunteers/
Enforcement Operations Support groups
<=———- > - indicates a close working relationship between units

and coordinated supervision of following functions.
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Landowner assistance and citizen involvement is aided by the
Volunteer Coordinator under the leadership of the DNERR Program
Manager. This interaction with landowners is very important to
the success of the DNERR in that all but 11 acres of the 4000
acres noninated were in private ownership requiring an
understanding, cooperation and a willingness of the owners of key
lands and waters to voluntarily participate in the program for
the Reserve to be established.

The acquisition of land is led by the Real Estate Office in
the Division of Parks and Recreation of DNREC. This office is
responsible for developing and implementing a strategy for
adequate long-term state control over the ecologically key land
and water areas that have been identified by the Reserve’s
resource protection, education, research, and facility needs.
Through integrating this strategy with the other land acquisition
priorities of the DNREC, the Real Estate Office will identify
ownership, perform negotiations, and carry out settlement
responsibilities.

Resource inventories, protection plans, and restoration are
the most dependent upon a well developed coordinated staffing
approach. staff assistance is required from DNREC’s: Division of

Parks and Recreation - Natural Heritage program, Land
Preservation, Cultural Resources, and Heritage Planning; Division
of Fish and Wildlife - Planning, Wildlife Research, Fisheries

Research, Wetlands Research, Waterfowl Management, Wildlife
Management, Finfisheries, Shellfisheries, and Enforcement;
Division of Water Resources - Wetlands and Aquatic Protection,
and Water Quality Management; Division of Soil and Water:
Conservation - Coastal Management Program, Non Point Source
Program, and Conservation Districts. The Department of State’s
Division of Historical and Cultural Affairs’ staff assistance is
particularly important to the understanding of the past uses of
the Reserve and the collaborative approach to the management of
the DNERR. '

The fish and wildlife scientists are the first series of
specialists that are to move into the Education and Research
Center. They are the first group that will be provided the
opportunity to integrate their normal estuary management
functions with the enhancements of the DNERR estuarine, research,
and education programs.

DNERR CENTER STAFF

Pre-designation (Development of Draft Mgmt. Plan/EIS)

- Program Manager (85% time; 100% state funded)

- Research Coordinator (20% time; 100% state funded)

- Education Coordinator (20% time; 100% state funded)

- Realty Specialist (20% time; 100% state funded)

- Res. Prot. Specialist (20% time; 70/30 state/NOAA funded)
- Cult. Cons. Program Manager (20% time; 100% state funded)
- Landowner Assistant (30% time; 100% NOAA funded)
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1st year (following plan approval)

- Program Manager (100% time; 100% state funded)

- Research Coordinator (30% time; 100% state funded)

- Education Coordinator (30% time; 100% state funded)

- Estuarine Educator (100% time; 100% NOAA funded)

- Senior Secretary (100% time; 100% NOAA funded)

- Realty Specialist (20% time; 100% state funded)

- Res. Prot. Specialist (20% time; 70/30 state/NOAA funded)
- Cult. Cons. Program Manager (20% time; 100% state funded)
- Volunteer Coordinator (30% time; 100% state funded)

- Folklorist (30% time; 100% Interior funded)

DNERR EDUCATION AND RESEARCH CENTER STAFF
2nd year through Sth year

- Program Manager (100% time; 100% state funded)

- Research Coordinator (80% time; 100% state funded)

- Education Coordinator (60% time; 100% state funded)

- Estuarine Educator (100% time; 100% state funded)

- Senior Secretary (100% time; 100% state funded)

- Realty Specialist (20% time; 100% state funded)

- Res. Prot. Specialist (20% time; 100% state funded)

- Cult. Cons. Program Manager (20% time; 100% state funded)

- Landowner Assistant (30% time; 100% state funded)

- Volunteer Coordinator (30% time; 100% state funded)

- CMP Specialist (100% time; 100% NOAA-CMP funded)

- F&W Scientist III (30% time; 100% NOAA-CMP funded)
* = Folklorist (100% Interior funded)

- Project WILD Coordinator (100% NOAA~CMP funded)

= Aguatic Coordinator (100% USF&W funded)

- 3 F&W Program Manager (100% state funded)

- F&W Program Manager (50/50 state/USF&W funded)

- 3 F&W Scientist II (100% state funded)

- 5 F&W Scientist II (100% USF&W funded)

- F&W Scientist II (90/10 state/USF&W funded)

- F&W Scientist II (100% NOAA-CMP funded)

- F&W Scientist I (100% NOAA-CMP funded)

- F&W Scientist I (100% USF&W funded)

- 2 F&W Technician .(100% USF&W funded)

- 2 F&W Technician (100% state funded)

- Boat Captain (100% state funded)

— Secretary (50/50 state/USF&W funded)

* This position and all others that follow do not have dedicated
time assigned specifically to DNERR projects. Rather these
positions present every day assignments that will enhance the
Reserve’s programs, and the Reserve and the tools that it
produces will be valuable to their projects.
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2. Research

Research is the foundation of the National Estuarine
Research Reserve System. Information must be collected and made
available to increase understanding of the processes of estuarine
ecosystems and the effects of human activity on these processes.
This understanding is essential for the best management of these
important ecosystems.

A Research Coordinator designated from the DNREC’s Division
of Fish and wWildlife will be responsible for research and
monitoring activities for DNERR. This staff person is currently
located at the field unit in Little Creek along with the other
Fish and Wildlife scientists that are to move to the DNERR
Education and Research Center. Besides the responsibility of the
research activities of DNERR, the Research Coordinator is
responsible for coordinating many of the DNREC research
activities that would relate to the goals and objectives of
NERRS. This will enable the Research Coordinator the best
opportunity to integrate many research agendas, maximize the use
of the Reserve, and obtain nultiple sources of funding for the
betterment of the Middle Atlantic estuarine systems.

3. Education/Interpretation

The education and interpretation functions are the highest
priority of the DNERR program initiatives. An important element
is the dissemination of research and monitoring results, and
their management implications, to local, state, regional, and
national decision makers. Teaching children and adults about the
values of estuarine ecosystems and what roles they can have
individually and collectively to help protect these important
resources 1is a major undertaking of DNERR and very timely with
the needs of environmental education throughout the State of
Delaware,

An Education Coordinator will be responsible for
coordinating educational and interpretive activities for the
DNERR Program. This staff person will be located at the DNREC
headquarters and will operate programs from the DNERR Education
and Research Center when completed. With Delaware being 95%
coastal plain it is important that a State-wide Estuarine
Education Program be well developed and integrated if not fore-
fronting the State’s Environmental Education efforts. It is the
responsibility of the Education Coordinator, using multi-sources
of funding and leading a multi-agency team, to develop the DNERR
Education Program that 'will be regionally representative and of
national significance to estuarine management. Specifically,
under the guidance of the Education Coordinator, an Estuarine
Educator will take the lead in initiating the translation and
transfer of scientists’ research and monitoring results to
resource professionals, decision makers, estuarine users, and the
public.
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4. Surveillance and Enforcement

The DNERR Estuarine Educator will provide additional
surveillance to and rely on the coordination .among state,
federal, and local agencies’ regulations and authorities to be
enforced by the applicable agency for on-site and surrounding
areas at least to the extent of the Reserve’s contributing
watersheds. On-site DNERR staff, capital police of the Department
of Administrative Services, Fish and Wildlife enforcement
officers, and environmental protection officers (EPO‘s) will be
responsible for surveillance and will enforce access and activity
control according to the Management Plan for DNREC owhed lands
and to the extent authorized by land owners that have provided
access to their properties. Current access control will continue
by private landowners. :

The core areas will be monitored . for the greatest
surveillance efforts and maximum enforcement allowable under the
rights DNREC will have as the owner of core areas. DNERR staff
will limit activities on the buffer areas that would impact the
designated core areas in order to maintain the integrity of a
naturally influenced estuarine system.

DNERR staff will continue to work with the Delaware Coastal
Management Program (DCMP) in order to improve the effectiveness
of addressing cumulative impacts of various land use activities.
The DCMP’s policies and supporting authorities will be important
in the enforcement of the DNERR Management Plan.

5. Volunteers

The operation of many of the programs of the Reserve will
be enhanced by a well structured volunteer effort. A DNREC
Volunteer Coordinator will be responsible for the recruitment and
assignment of volunteers to the various needs of the Reserve. The
Reserve Manager along with the Education Coordinator, Estuarine
Educator, and the Research Coordinator will develop the programs,
leadership, work assignments, training, equipment, and supplies
that the volunteers will need to enhance the DNERR’s program. Two
of the more prominent roles for volunteers will be trail guides
and citizen monitoring through the State’s . established
"Streamwatch Program”.

C. ADVISORY COMMITTEE STRUCTURE AND RESPONSIBILITIES
1. oversight Committee
The DNERR Advisory Committee is structured to represent many
of the Federal, State, county and local agencies, commissions,
societies and organizations that may have an interest, impact or
be impacted by the development and management of the Reserve.
The oversight committee will meet at least annually and more
frequently as required to represent the cooperating and affected
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groups of the DNERR.

The DNERR Advisory Committee for the review of the draft
Management Plan included representation from the following:

- Delaware Department of Natural Resources and Environmental
Control:

A. Office of the Secretary

"B. Division of Fish and Wildlife

C. Division of Parks and Recreation

D. Office of Information and Education

E. Wetlands Branch

F. Delaware Estuary Program, Div. of Water Resources
G. Division of Soil and Water Conservation

- Office of the Governor, Delaware Development Office

- Dept. of State, Div. of Historical and Cultural affairs
- Delaware Dept. of Agriculture

- Delaware Dept. of Transportation

- Department of Public Instruction

- NOAA Sanctuaries and Reserves Division, NERRS Program

- County Planners

- Conservation Districts

- Local Federal and City Agencies
A. Bombay Hook National Wildlife Refuge
B. U.S. Soil Conservation Service
C. U.S. Army Corps of Engineers, Phila. District
D. Dover Air Force Base
E. City of Dover Planning Office

- Academic Community
A. Delaware State College
B. University of Delaware
C. Wesley College

- Citizen Advisory Councils
A. Advisory Council on Game and Fish
B. Advisory Council on Tidal Finfisheries
C. Advisory Council on Shellfisheries
D. Natural Areas Advisory Council

- Conservation/Environmental Education/Outdoors/Sportsmen
Organizations
A. Wildlife Federation of Delaware
B. Ducks Unlimited, Inc. (Delaware)
C. Delaware Saltwater Sportsmen Association
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D. Delaware Mobile Surf-Fishermen, Inc.
E. Delaware Bass Federation

F. Delaware Watermen’s Assoc.

G. Delaware State Trappers AssocC.

H. Delaware Wild Lands, Inc.

I. Delaware Nature Society

J. Society of Natural History of Delaware
K. Delmarva Ornithological Society

L. Sussex Bird Club

M. Delaware Audubon Society

N. Delaware Sierra Club

0. Delaware River and Bay Shoreline Committee
P. Delaware Nature Conservancy

Q. St. Jones River Watershed Association

- Historical Societies
A. New Castle Historical Society
B. Kent County Archaeological Society
C. Friends of Dickinson Mansion
D. Daughters of the American Revolution
E. Archaeological Society of Delaware
F. Delaware Historical Society

-~ DNERR Landowner Associations
A. St. Jones DNERR
B. Blackbird DNERR

- DNERR Work Groups
A. DNERR Facility
B. Resource Plan Work Group Members

The role of the DNERR Advisory Committee is to provide
assistance to the DNERR program in the decisions required to
implement the Management Plan. Assistance will be especially
‘valuable in the operations of the Reserve’s programs. The
administration of the DNERR Education and Research Center has
been structured to accommodate as many estuarine programs of the
advisory and cooperating agencies and groups that would benefit
from co-location or shared facility resources.

2. Scientific/Technical Advisory Committee

The DNERR Scientific/Technical Advisory Committee will
include representatives from varicus State and Federal agencies,
-and the academic and scientific communities. Committee members
will provide advice on research and technical matters relevant to
the achievements of the DNERR Research goals and objectives. The
committee will meet on an annual basis or more frequently at the
call of the Research Coordinator to review research proposals and
research needs and results for the Estuarine Reserve.

The Scientific/Technical Advisory Committee will include at
least eight PH.D. 1level scientific experts. The scientific
experts will be selected from the following disciplines:

- Estuarine hydrographer
- Chemical oceanographer
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- Geohydrologist

- Environmental microbiologist
~ Wildlife biologist

- Fisheries biologist

- Plankton ecologist

- Benthic ecologist

- Wetlands ecologist

- Soil scientist

-~ Archaeologist

3. Education/Interpretation Advisory Committee

The Education/Interpretation Advisory Committee will be
responsible for providing guidance for the implementation of a
comprehensive estuarine education program, a long outstanding
need in Delaware. Most of the respondents to the DNERR facility
survey were very interested in the role that the Reserve program
and the Education and Research Center could provide to the
growing concern for estuary management.

The Education/Interpretation Advisory Committee will be
conposed of at least eight members which will meet annually or
more frequently as needed. These members will be selected from
various environmental education interests in the State. These
interests include:

- State Office of Environmental Education
- Nature education organization/center

- Elementary level education

- Secondary level education

- College level education

- Adult education

- Cultural education

- Applied environmental education

- Habitat based education

- Teacher training

4. Landowners Associations

The Landowners Associations are made up of property owners
within the two DNERR components. They have met during the site
selection phase, resulting in the formation of the St. Jones
Landowners Association and the Blackbird Landowners Association.
An election was held to select officers to represent the
component owners.

A Landowner Assistant acted as the recording secretary at
the DNERR Committee Meetings and then updated landowners about
important information through correspondence and newsletters. The
Assistant was the contact person within DNREC for the landowners
during the planning phase and has worked through the conservation
_districts. In this way, the landowners stay abreast of important
news concerning the DNERR programn.

The Associations have proven invaluable as +the most
effective and efficient means of communication, decision making,

57



and contrel from the landowners point of view, the required
public involvement, and government needs to develop a Management
Plan that will be supported.

D. FEDERAL GOVERNMENT - NOAA REVIEW

The NERRS 1is intended to operate as a federal/state
partnership. Although the management of a reserve is a state'’s
responsibility, NOAA cooperates with and assists the states on a
periodic basis, and reviews state programs regqgularly. The purpose
of the NOAA review is to ensure that a state is complying with
federal NERR goals, approved work plans, and reserve management
plans. The primary mechanisms used by NOAA to review state
programs, as well as NOAA responsibilities pertaining to reviews,
include the following:

NOAA staff, in particular the program specialist for a
state’s reserve, communicates directly and regularly with state
reserve staff. Communication builds a 1level of trust between
federal and state staff, and familiarizes both NOAA and state
personnel with reserve management procedures and policies. This
cooperative approach is needed for a reserve to be successful.
Both oral and written communication are necessary, and site
visits are advisable. '

Another mechanism available to NOAA is its reserve funding
program. NOAA provides different categories of grant funding to a
reserve, and for each grant, quarterly progress reports and a
final report are required. NOAA personnel carefully review the
grant reports and associated communications to ensure compliance
‘with program policies and specific grant conditions.

The site designation process is also a primary avenue
through which NOAA reviews actions. A state’s site nominations
must be assessed and endorsed by NOAA prior to formally beginning
the designation process. As part of this preliminary stage, the
site selection and public participation process are evaluated by
NOAA. When the DMP and DEIS have been completed they must also be
approved by NOAA before the final versions of each document are
written. NOAA staff have the responsibility of working with the
state to select and designate national estuarine reserve sites.

Pursuant to CZMA enabling 1legislation (Sections 312 and
315), NOAA must conduct performance evaluations of the operation
and management of each reserve while federal financial assistance
continues. If deficiencies in the operation or types of research
conducted at a reserve are found, NOAA may withdraw financial
assistance to the reserve until remedies are in place. National
Estuarine Research Reserve designation can be withdrawn by NOAA
when a reserve is found to be deficient and fails to correct
deficiencies within a reasonable time.

National Historic Preservation Act

Under Section 106 of the National Historic Preservation Act
of 1966, as amended, Federal agencies are required to take into
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account the effects of agency undertakings on historic
properties, and to afford the Advisory Council on Historic
Preservation (Advisory Council) a reasonable opportunity to
comment on such undertakings. An undertaking is any project,
activity, or program that can result in changes in the character
or use of historic properties. Historic properties are any
prehistoric or historic district, site, building, structure, or
object included in, or eligible for inclusion in, the National
Register of Historic Places. Any undertaking that is under the
direct or indirect jurisdiction of a Federal agency or licensed
or assisted by a Federal agency is subject to the provisions of
Section 106.

Because NOAA is a Federal agency, any project, activity, or
program affiliated in any way with the DNERR program is subject
to the provisions of Section 106. The Delaware Department of
Natural Resources and Environmental Control agrees to comply with
all of the requirements of Section 106 of the National Historic
Preservation Act, as amended, and all regulations and guidelines
issued thereunder. In Delaware, Section 106 is administered by
the Delaware State Historic Preservation Office (DE SHPO). The
DNREC Cultural Heritage Program serves as the DNERR liaison with
the State Historic Preservation Office. It is anticipated that a
Programmatic Agreement between the DE SHPO, the Advisory Council,
and NOAA will be developed to ensure the compliance of all
aspects of the DNERR program with regulations implementing
Section 106.
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X. ENVIRONMENTAL RESEARCH AND MONITORING PLAN

Estuaries are important to the nation’s economy and
recreation, and are an integral part of the Earth’s environment
as a whole. Understanding and protecting this important resource
has become increasingly important due to unsound land use
practices and the rise of populations in coastal areas, which
contribute teo the degradation of estuaries. There is a need for
management-oriented research to define management strategies
which allow multiple land uses, but which minimize detrimental
environmental and ecological impacts on estuaries.

The NERRS emphasis on management-related or management-
oriented research is provided in 15 CFR Part 921, Subpart F.

A major priority of the Reserve 1is to coordinate,
facilitate, and conduct management-oriented research which will
provide information useful for local, regional and national
coastal management decision making. The creation of permanent
field sites for management-oriented research is an important step
toward a more comprehensive and integrated program of research,
monitoring and management.

The Delaware National Estuarine Research Reserve’s (DNERR)
two components will expand researchers’ opportunities to perform
long-term studies in representative ecological 2zones of the
Delaware Estuary. The components provide the opportunity to
observe and explain basic functions of and changes in the natural
systems, and apply this information to other estuarine systems
along the mid-Atlantic coast. These areas will be managed in
part to maintain their relatively undisturbed character to serve
as controls to compare with other areas, and in part may be
modified or manipulated to accommodate research needs and
maximize their research utility.

A. GOALS OF ENVIRONMENTAL RESEARCH AND MONITORING

The goals of the Research Reserve’s environmental research
and monitoring program are to:

# Establish and manage key (core) areas of the Reserve for
long-term use as outdoor field 1laboratories, maintained
for such purpose by the help of buffer areas.

* Coordinate research projects with other research efforts
in the Delaware Estuary and Delaware’s Inland Bays to
streamline scientific efforts, maximize efficient use of
resources and funds, and avoid unnecessary duplication of
efforts. :

* Enhance scientific understanding of estuarine ecosystem
processes and functions to enable better identification
of management issues and response options.

* Gather and make available information needed by Reserve
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managers and coastal decision makers for improved
understanding and management of estuarine ecosystems.

To better our understanding of ecological values and
processes of estuaries nationwide, by comparing the
Delaware Estuary to other estuarine areas.

Identify priority natural resources, gather baseline
information on them, and establish indicators of change.

Identify priority habitat management needs, gather infor-
mation about how to best meet the needs, and provide
technical guidance to implement the desired actions.

Monitor the impacts of human stresses on the estuarine
environment and the effectiveness of pollution control
strategies.

To better our understanding of human exploitation of the
estuarine environment through time.

Identify critical habitat requirements of 1living natural
resources.

Evaluate land use practices and management strategies in
terms of their impacts and effectiveness.

Publication of research results.

Specific objectives to aid in achieving these goals include:

*

Collecting and building baseline databases for wuse in
long-term and interdisciplinary studies, and for
monitoring differences over time . and for making
comparisons with other areas.

Develop an on-site library of research and reference
materials for use by staff and other approved users.

Become a repository for data collected on-site and at
other National Estuarine Research Reserves.

Promoting the Reserve’s components 1in the research
community as long-term field laboratories to be used
by State or Federal agencies, academic institutions, and
local or private environmental organizations.

To involve the public by using volunteers to achieve
research and monitoring goals.

To encourage staff contributions in technical conferences
and workshops.

Developing laboratory facilities, field monitoring
stations, and scientific equipment and gear as necessary

61



to support the research and monitoring efforts.

* Seeking agreements with other research organizations or
institutions to facilitate and augment research and
monitoring projects.

B. RESEARCH TOPICS AND PRIORITIES
1. National Research Priorities

In 1991-92 NOAA decided that a more focused system of
research priorities was needed for the most effective use of the
limited OCRM funds available for research.

NOAA/OCRM research funds are primarily used to support
management-related research that will enhance scientific
understanding of reserve environments, provide information needed
by reserve managers and coastal decision-makers, and improve
public awareness of estuaries and estuarine management issues.
Research projects may be oriented to specific reserves; however,
projects that will benefit more than one reserve in the national
system will be given a higher emphasis for OCRM funds than
reserve-specific projects,

The OCRM ten-year primary research objective is the study of
natural and anthropogenically~induced change in the ecology of
estuarine and estuarine-like ecosystems that comprise the NERRS.
All research funded through OCRM should be designed to provide
information of significant value to the development and
implementation of management policy governing the U.S. coastal
zone for which OCRM has management and regulatory
responsibilities.

Five research priority categories will serve as foci for the
OCRM competitive research program for two years each, over this
ten-year period. The first of the OCRM re-focused two year
research priorities will begin in FY93 (see Below). Every two
years, beginning in FY94, OCRM will review (and if necessary, re-
evaluate) its next ten-year set of research priorities. This
system will ensure a continuous decade-long research agenda
which, in turn, will provide the basis for long-term research and
monitoring in the NERRS program. This system will also facilitate
long-term interaction with other Federal and State agencies, as
well as the acadenmic research community.

OCRM NERRS Research Priorities for FY 1993-2002

FY 1993, 1994: Non-point Source Pollution - (non-focused or non-
identifiable sources of pollution inputs and alterations within
the watersheds).

FY 1995, 1996: Habitat Restoration - (restoration of coastal
habitats that have been altered by anthropogenic activities
and/or inputs).

62



FY 1997, 1998: Alterations in Habitat Utilization by Coastal
Biota - (exotic species, commercial species, non-commercial
species).

FY 1999, 2000: Alterations in Water Circulation, Transportation
and Quality - (tidal exchange, fresh water diversion,
hydrological budgets, ground water intrusion, biotic species
transportation).

FY 2001, 2002: Anthropogenic Inputs and Activities - (focused
and identifiable - i.e., dredge spoils, Hazmat, recreational
uses, commercial uses)

Each year’s OCRM research proposals will be designated to
answer the same standardized, management-oriented question. For
example, in FY 1993 & 1994 the question is: "How will non-point
source pollution affect estuarine ecosystems in terms of:

a) functional biodiversity, b) functional ecology, c¢) functional
health, d) eutrophication, and e) commercial fisheries."

2, Special studies
a. Environmental Resources

Special environmental studies may include experimental
research relating to natural resources, cultural resources, or
socio-economic topics. Special studies will be approved and may
be supported based on the research priorities of the NERRS
Research Plan, the NERRS Monitoring Program, and site-specific
management needs. Special studies may identify and examine
relationships between human stresses and ecological effects;
these studies may include historical and archaeological
perspectives on these issues.

Studies may include manipulative experiments appropriate to
better management of estuarine systems. The environmental effects
of approved manipulations should be temporary or reversible and

not substantially affect adjacent core areas. What activities
constitute "substantial" habitat manipulations, and what
manipulations may be considered to be '"temporary" or

"reversible," will have to be evaluated on a case-by-case basis
as they are proposed, done in consideration of ecological impacts
and responses and of the long-term utility of the DNERR’s lands
for the goals and objectives of the DNERR. Designated areas
where major habitat manipulations may occur will be contained
within confined sub-watersheds of the Delaware Reserve, not
spread over the Reserve’s areas in patchy or mosaic fashion.
Experimental habitat manipulation in the designated areas
requires prior approval by the State, NOAA and, where applicable,
by the Reserve property owners. Of course, any habitat
manipulations requiring Federal or State environmental permits
must be granted such prior to implementing the perturbations.
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b. Cultural Resources

Cultural resources research within the ' DNERR may include
prehistoric and historic archaeological excavations, historical
research, and folklore and oral history studies. Paleo-
environmental research, including soil studies, geomorphological
studies, and pollen studies, may be conducted to provide the
environmental background for these studies. Studies conducted
under the auspices of the DNERR program should focus on the
relationship between the estuarine environment and the human
groups which have exploited and changed it through time.
Providing information to meet education goals will be a priority.

3. DNERR Research Priorities

DNERR research priorities will be developed by a DNERR
Scientific/Technical Advisory Committee, done in coordination
with other DNERR advisory committees. These priorities may be
modified based on Reserve and site-specific management needs
gained from initial baseline surveys and environmental
monitoring. The DNERR research priorities will reflect both
NERRS National Research Priorities and more specialized regional
or local needs.

Examples of more generalized research topics for initial
consideration are listed below:

Sediment/water column nutrient fluxes

Effectiveness of agriculture BMP'’s

Analysis of 1living resource data sets

Stock assessments of exploitable species

Sublethal responses to toxins

Hydrographic studies of circulation and mixing processes
Trophic level interactions

Ground-water flow and contamination

Impacts of specific land use practices on aquatic, wetland
and riparian habitats ,

Remote sensing and delineation of wetland types and
boundaries

Plankton community composition and dynamics

Benthic community composition and dynamics

Non-point source pollution impacts

Habitat restoration techniques

Impacts of human population growth

Environmental history of both components

Natural community classification

Plant community composition and dynamics
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The DNERR will identify and promote specific study Research
Reserve topics of particular interest to coastal resource
managers in Delaware or the middle Atlantic region. Given the
environmental setting of the DNERR and Delaware’s coastal
resource issues and needs, the following three areas of research
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might be emphasized by the DNERR:

%

*

Development and refinement of environmental management
techniques necessary to restore, maintain or enhance high
quality estuarine habitats and their living resources;

Development and assessment of management techniques
necessary to limit non-point-source aquatic pollutants;

Adaptive and non-adaptive responses of biotic
populations and communities to natural and human-created
environmental stressors.

Examples of special studies topics encompassed by the three
focus areas suggested above include:

*

Estuarine environment impacts caused by aircraft noise at
the St. Jones component.

Seaward wetlands loss and landward wetlands formation
relative to sea level rise; impacts of sea level rise on
primary production of wetlands emergent vegetation. '

Status and dynamics of the oyster bar communities in
Delaware Bay and its tributary tidal rivers.

Effectiveness of. various agricultural BMP’'s in reducing
run-off of fertilizers, animal wastes, sediments, and
pesticides into estuarine waters.

Effectiveness of various urban stormwater BMP’s in
reducing run-off of sediments, hydrocarbons, heavy metals,
dissolved nutrients, and pesticides into estuarine waters,
with emphasis on the upper St. Jones River watershed.

Population dynamics and stock assessments within the
Delaware Estuary of important estuarine aquatic species:
weakfish, summer flounder, bluefish, striped bass, white
perch, American shad, anadromous herrings, blue crab,
American oyster.

Vegetation composition and waterbird use of managed
impounded marshes, with emphasis on the lower St. Jones
River watershed.

Temporal and spatial variability in the use of tidal
creek/marsh habitats as nursery areas for finfish and
crabs; effects of managed impounded marshes on fish
nursery habitats, with emphasis on the lower St. Jones
River watershed.

Biology, ecology and control of Phragmites grass, with
emphasis on the lower Blackbird Creek watershed.
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Ecologically-sound saltmarsh mosquito control techniques,
examining both the abatement efficacy and non-target
effects of insecticides (both chemical and bacterial),
source reduction (e.g. Open Marsh Water Management), and
other control methods (e.g. introduced pathogens).

Biology and control options for tabanid biting flies and
ceratopogonid gnats.

Creation or restoration of tidal ponds in dewatered
marshes to enhance waterbird and agquatic habitats.

Population dynamics and occurrences of horseshoe crabs,
and their trophic linkage and importance for migratory
shorebirds, with emphasis on the Delaware Bay shoreline
adjacent to the mouth of the St. Jones River.

Population dynamics and habitat utilization of waterbirds
(waterfowl, wading birds, shorebirds).

Ecological structure and function of tidal freshwater
wetlands, with emphasis on Upper Blackbird Creek.

Population dynamics and foraging ecology of muskrats.
Popuiation dynamics and foraging impacts of snow geese.

‘Development of sampling and monitoring techniques to
better assess water quality parameters.

Hydrology (surface and ground-water) and ecology of the
Delmarva Bays (swale freshwater-nontidal wetlands) in the
upper watershed of Blackbird Creek.

Causes and significance of shellfish bacterial contami-
nation and finfish PCB accumulation.

Development of better environmental indicators associated
with archaeological research.

Develop a better understanding of adaptation to the
estuarine environment by prehistoric and early historic
human populations.

Water column ecological processes in the open waters of
Delaware Bay (e.g. plankton community composition and
dynamics, inorganic nutrient cycling, turbidity impacts,
meso- and micro-circulation effects).

Causes and significance of late summer fishkill events in
tidal rivers and creeks; hypoxia/anoxia problems.

Impacts of borrow pit operations (sand and gravel mining)

on estuarine wetlands and waters, with emphasis on the
middle section of the St. Jones River corridor.
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* Impacts of bridge and highway construction on tidal
freshwater and brackish wetlands, with emphasis on upper
Blackbird Creek.

* Comparison of created and restored wetlands with natural
ones. The relative ecological functions and wvalues could
be studied betweéen the DNERR undisturbed wetlands and
those created such as those resulting from the Wildcat
Landfill Superfund site remediation and those restored
such as the Route 113 bridge wetland restoration effort.

* Impacts of vertical and 1lateral 1leaching of pollutants
from abandoned 1landfills, with emphasis on the middle
section of the St. Jones River corridor.

* Eutrophication problems and corrective actions in
headwater millponds, with emphasis on the upper St. Jones
River watershed.

* Management and recovery of rare species.

* Impacts of the development of commercial fishing and
hunting 1in the 19th century on aquatic species
populations.

* Impacts of cultivation beginning ca. 1670, on wetland
quality.

* Impacts of major environmental episodes on floral and
faunal composition of estuarine settings.

* Impacts of environmental change on human patterns of
exploitation of estuaries.

It is anticipated that the DNERR Research Program will be of
most help in addressing coastal issues which need more technical
information that is best obtained via scientific methodology
(e.g. controlled testing of alternative hypotheses); or via
descriptive survey, particularly if the issues require inventory
of biotic populations or assessments of ecological systems or
environmental processes. '

Research Values of the St. Jones Component

The Lower St. Jones River estuary offers several attractive
features for estuarine research, primarily because of its
accessibility and the juxtapositioning of an urbanized, developed
upper watershed with an agrarian, relatively undisturbed
downstream component.

Being adjacent to .intensively managed State Wildlife Areas
offers opportunities to develop and evaluate habitat enhancement
or restoration methods. It is probable that most of the habitat
management manipulations would occur on the proactively-managed
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Wildlife Areas, with much of the DNERR component serving a
control function. However, carefully planned and sited habitat
manipulations would still occur in the DNERR component on a
limited scale for research purposes. It is anticipated that the
primary habitat management research topics (on-site or off-site)
would focus on the restoration and management of impounded
marshes for multiple resource objectives; on mosquito abatement
practices; on phragmites control; on management of waterfowl,
migratory shorebirds, and upland game species; on muskrat
management and furbearer harvest; on management for endangered or
rare species; and on the effects of sea-level rise on emergent
wetlands. Basic ecological studies on the structure and function
of mesohaline-polyhaline emergent wetlands could be an important
component of the research program.

Studies on commercial fisheries for blue crabs, oysters,
shad, white perch, weakfish, striped bass, and eels could be
conducted in the adjacent open waters of Delaware Bay and in the
lower end of the St. Jones River. Since June, 1988, a health
advisory for human consumption of fish caught in the St. Jones
River has been in effect because of PCB contamination in sampled
fish tissues (no sediment samples taken from the St. Jones River
contained PCB’s above a detection limit of 40 ppb). Since the
source of this PCB is a mystery, it will be a priority to DNERR
researchers.

The close proximity of the Reserve component to the major
oyster beds of Delaware Bay should make an ideal location for
study of this important benthic community type. The primary
natural oyster seed beds of Delaware Bay are 10-20 miles north of
the mouth of the St. Jones River, while Delaware’s leased oyster
grounds 1lie offshore only 2-10 miles north from the River’s
mouth. Boat access to the open Bay could come from a state-owned
dock and ramp at the mouth of the Mahon River (about 8 miles
north of the Reserve), or from a state-owned ramp and commercial
dock facilities at the mouth of the Murderkill River in Bowers
Beach, only 1/2-mile south of the mouth of the St. Jones River.
There is also a state-owned small boat ramp and parking area on
the St. Jones River itself, within the Reserve boundaries about
1/4-mile west of Rt. 113 at Barkers Landing. In addition to
studies of the Delaware Bay oyster beds, research on the oyster
bar community within the most seaward mile of the lower St. Jones
River warrants effort, since its decline and degradation mirrors
what has happened to the oyster communities at the mouths of
almost all tidal rivers and creeks emptying into Delaware Bay,
from north of Woodland Beach south to the Broadkill River near
Lewes. At present, high bacteria levels keep all of these river-
or creek-mouth oysters off-limits for human consumption, and most
of the beds do not have high enough densities for commercial
harvesting even if consumption was permissible.

An important research program for Delaware that may be
housed at the Lower St. Jones River DNERR component is the
assessment of the control efficacy and non-target impacts of
mosquito control insecticides, either developmental or
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operational. Such a program would involve "micro-marsh"
controlled breeding habitats and hand-application of products,
with the research done in conjunction with other agencies and the
product manufacturers. Additionally, research projects directed
at the mass culture of larvivorous fishes such as Gambusia, or
studies of other mosquito contreol biological agents such as
bacteria, fungi or nematodes, would be encouraged.

Research opportunities in the lower St. Jones River basin
also exist to assess the impacts of farming practices on the
estuary, particularly in terms of non-point source run-off of
nutrients, sediments and pesticides, going either into the
headwaters of tidal tributaries or into the upper wetlands
fringes. New or innovative farm management practices designed to
lessen these problems could be implemented and evaluated.

Because of the rich historical and cultural database already
existing for the Lower St. Jones River, the component will lend
itself to analyses of estuarine impacts or uses associated with
many of man’s past activities.

With the upper end of the St. Jones River watershed heavily
developed by the growing city of Dover, there are excellent
opportunities along about a 5-mile segment of the River, just
upstream from the Reserve’s western boundary, to examine the
impacts of urbanization on the estuary. Research emphasis could
be given to the impacts of commercial and residential development
on non-point source pollution into the headwater tributaries and
upper wetlands fringes, particularly from stormwater run-off; on
point-source discharge impacts from industry, consisting of a
power plant and two manufacturers who do permitted discharging;
on aesthetic and associated problems from trash dumping into the
wetlands, particularly of old tires and appliances; on
groundwater and estuarine surface water pollution problems
associated with vertical and lateral leaching from an abandoned
landfill (the Wildcat Landfill, a Superfund clean-up site); on
the impacts of sand-and-gravel excavation operations occurring in
adjacent uplands; etc. A federal EPA grant to implement a non-
point source sediment-and-pollution control plan for the
headwater areas above Silver Lake in Dover could be of interest
for DNERR monitoring. Silver Lake itself has troublesome
problems with bacteria levels, nutrients, and algal blooms.

There may also be an opportunity to do aquaculture research,
since the sand-and-gravel excavation business has just initiated
an effort to culture hybrid striped bass in some of the company’s
abandoned borrow pits.

A major asset to the DNERR research program will be the
establishment of support facilities on the Reserve component that
will house the working offices and 1laboratories of DNREC
professional technical staff. Key field-oriented staff
professionals from the Divisions of Fish and Wildlife, Parks and
Recreation, Soil and Water Conservation, and Water Resources may
have their operational base housed in the Reserve’s new support
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facilities, and as such could easily become directly involvedqd,
for a portion of their time, in the DNERR research programs for a
wide range of activities (e.g. planning, survey, monitoring,
assessment, evaluation, analyses, etc.). Additionally,
administrative or technical staff from the Kent Conservation
District might also be interested in locating on the Reserve.
The potential influx and c¢lose association of operational
technical personnel with the day-to-day research activities of
the Reserve should greatly strengthen the gquality, quantity and
applicability of the research performed by or through the DNERR
program.

Research Values of the Blackbird Creek

The diversity of estuarine habitats found in Upper Blackbird
Creek, and how they differ from those found at the ILower S5t.
Jones River component, are major attributes for environmental
researchers. Some of the least understood estuarine zones, in
terms of their ecological structure and function, are brackish
and tidal freshwater marshes. The interconnectiveness of upland
and marine environments starts in these zones, so a better
comprehension of oligohaline~limnetic systems should yield
benefits to our overall understanding of estuarine ecosystems.
The Upper Blackbird Creek component provides outstanding
examples of these transitional habitats.

Other research opportunities within or near the Upper
Blackbird Creek component include studies of agricultural
practices in terms of their effects on estuarine biota or
processes, and studies in land-use planning in terms of
contending with burgeoning residential development. In the most
seaward portion of the 'Reserve, and then for several miles
downstream of this area, there are some of the State’s most dense
and extensive phragmites stands, providing substantial
cpportunities for basic and applied research studies of this
problem species. The proximity to complexes of swaled freshwater
wetlands, the Delmarva Bays, should be of interest to
hydrologists, botanists and herpetologists.

The Upper Blackbird component also provides opportunities
for archaeological and historic research. The Blackbird drainage
is north of the prehistoric range of oyster. and provide a
significantly different environmental setting for human groups.

Historical research for the Appoquinimink drainage, just
north of the Blackbird component indicates significant impacts
~from cultivation-induced siltation within 20 years of first
European settlement.

At the present time, research support facilities at the
Upper Blackbird Creek component are not being considered
(although a modest educational/visitor facility might be
developed). Because of the proximity to the Lower St. Jones
River component’s proposed facilities center (about a 35-minute
drive), researchers would commute and use the Upper Blackbird
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Creek component primarily as a field 1laboratory. Hydrographic
monitoring stations might be established in the lower and upper
portions of the component’s main channel, consisting of
continuously-recording tide gauges to monitor water heights,
continuously-recording instruments for salinity and temperature,
and rain gauges. Of course, similar hydrographic monitoring
stations would be established for the Lower St. Jones River.
Research support need that must be developed for Upper Blackbird
Creek is an access site(s) for motorized small boats.

C. DNERR POLICIES AND PROCEDURES FOR RESEARCH

Research at the DNERR will investigate the natural processes
of the estuarine system and human impacts on these processes.
One of the highest priorities is to coordinate, facilitate and
conduct research to provide useful information for coastal
management decision-making.

The DNERR program makes both components available to
researchers as long-term field laboratories which are especially
suitable for studying estuarine problems.

The DNERR program offers:

* Long-term opportunity for temporal and spatial sampling in
wetland, upland, and open water estuarine habitats.

* Greater opportunity for wuse of ocbservational and
analytical techniques in protected or controlled estuarine
subsystens.

* The chance for long-term accumulation of comparative data
at the Reserve components.

Through State ownership or long-term agreements with each
component’s property owners, the State has the opportunity to
encourage and support certain research projects 1in these
estuarine systems.

To assist new researchers at the Reserve, information
packets will be available from the Reserve research coordinator.
These packets will contain background information pertaining to
each component and an area map, designating the reserve
boundaries. New researchers will also be given a "tour" of the
reserve area to gain familiarity with the research surroundings
and general location.

Research, monitoring and education projects will receive
high priority within the reserve boundaries. Traditional uses of
public areas will continue as regulated under federal, state, or
local authority. Reserve managers are responsible for carefully
balancing uses of the reserve to ensure that the objectives of
the reserve program are protected and sustained.
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Research opportunities are available to any qualified
scientist, faculty member, undergraduate, or graduate student
affiliated with any college, university or school; non-profit,
non-academic research institution (e.g. research laboratory,
independent museum, professional society); private profit -
organization; or state, local or federal government agency.
These opportunities are also available to any individual who has
the resources and capabilities needed to perform the work
required.

Research opportunities will be available to all applicants

without regard to manner of funding. Financial support may be
available for research if the results are directly applicable to
improved coastal zone management. Support may come through

Delaware’s Department of Natural Resources and Environmental
Control, the NOAA Office of Ocean and Coastal Resource
Management, NOAA Sea Grant, the National Park Service Historic
Preservation Fund, the Environmental Protection Agency, and other
sources. Researchers not seeking financial support may apply to
do research at any time. Researchers seeking financial support
from NOAA must follow NOAA’s research and monitoring time table.

All research proposals are evaluated by the reserve manager
and the research coordinator for consistency with DNERR goals and
to ensure that the proposed research will not unduly interfere
with other research or activities at the reserve. A DNERR
Scientific/Technical Advisory Committee (STAC) will be formed to
provide advisory input to the reserve manager and research
coordinator concerning the importance, suitability, and
practicality of all research proposals proposed for the DNERR.
The STAC will consist of personnel from the DNERR, other State
agencies and programs, Federal agencies, and academic research
institutions. Projects will be selected based on their importance
to coastal zone management issues, scientific/educational merit,
and technical approach. Other project selection criteria
include: the environmental consequences of the project;
immediacy of need; and the proposed project’s relationship to
other available information and studies. Under the Delaware
Antiquities Act, archaeological research on the Reserve must also
be approved by the Director of the Division of Historical and
Cultural Affairs.

Each proposal will be reviewed to determine whether the
project constitutes an undertaking as defined in regulations
implementing section 106 of the National Historic Preservation
Act of 1966, as amended. Any project that 1is determined to
constitute an undertaking will also be reviewed by the Delaware
State Historic Preservation Office under the provisions of that
Act.

1. Procedures for NOAA-Funded DNERR Research
Proposals which call for NOAA funding will be evaluated by

NOAA using established guidelines. These guidelines are in the
NERRS’ yearly "Announcement of Opportunities for Research Funding
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in the National Estuarine Research Reserve System", which
includes guidance for proposal preparation and submission, plus
details of proposal review and evaluation, which identifies a
peer review process. Proposals for NOAA-funded research to be
done in association with the DNERR will also be evaluated by the
DNERR Scientific/Technical Advisory Committee for advisory
comnments about a proposal’s importance, suitability, and
practicality. In order to qualify for NOAA funding, DNERR
research proposals must address the given NERRS National Research
Priority and fulfill the requirement of the appropriate Request
for Proposals. NOAA funds are awarded on a competitive basis and
proposals will be competing with other research proposals in
reserves throughout the National Estuarine Reserve Research
System.

The DNERR research coordinator 1is responsible for
coordinating all research and monitoring activities for the

Reserve., To facilitate this, NOAA will maintain close contact
with the DNERR research coordinator and will keep him or her
informed of the progress of NOAA-funded researchers. NOAA will

send copies of any required progress reports, the final report,
and any other research information which they receive to the
DNERR in a timely manner. The DNERR will keep two copies of the
final report at the DNERR central repository and the research
coordinator will keep- the third copy. The DNERR research
coordinator will maintain regular communication with the NOAA-
funded researchers themselves. He or she will aid in
coordinating research activities in the reserve and, when
possible, will aid in fulfilling the needs of the researchers.

To achieve the NERRS goals of 1) "making available
information necessary for improved understanding and management
of estuarine areas" and 2) "enhancing public awareness and
understanding of the estuarine environment", 15 CFR Section
921.1, NOAA-funded researchers may be requested to provide a
presentation on their research findings at the Reserve facility,
the DNREC Building in Dover, or other appropriate location.

2. Procedures for State-funded DNERR Research

All proposals which do not target NOAA funding will be
evaluated by the Scientific/Technical Advisory Committee.
Specific procedures will be developed, and it is envisioned that
desirable features of the review process already existing for
NOAA funding will be incorporated into the STAC’s procedures for
evaluating proposals that might be funded by State money or other
non-NOAA funds. The DNERR Scientific/Technical Advisory
Committee will help determine appropriate research topics and
protocols. Committee members will lend expertise to specific
projects and advise research programs on such matters as quality
assurance. _ Research proposals that focus primarily on site-
specific topics and do not rely on NOAA funding do not need to be
approved by NOAA as long as they are consistent with identified
DNERR research needs, but a courtesy copy of these proposals will
also be sent to NOAA. Coordinated and streamlined procedures for
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the review and approval of research proposals and permits will be
established.

The DNERR requires that researchers provide the research
coordinator with timely progress reports, three copies of the
final report, and an abstract and one copy of any journal
publications resulting from any state-funded research at the
Reserve. The final report will include: an abstract; a
literature review; methods; analyses; results; and a conclusion.
It will include a summary of the gathered data and a list of the
analyses completed. The DNERR will keep two copies of the final
report at the DNERR central repository and the research
coordinator will keep the third copy. In addition to a final
report, the researcher will keep the research coordinator updated
on the progress of the project by means of timely written
progress reports. Records, data, reports, publications, and
other relevant materials will be kept at the DNERR central
repository. Research information will also be forwarded to NOAA,
which will act as a central clearinghouse and the center of the
information network of the NERR Systen.

After completion of the final report, a presentation may be
developed by the researcher at regquest of the research
coordinator to provide information on the project findings. This
presentation will be given at the DNERR facility or other
appropriate 1location at a time negotiated by the research
coordinator and the researcher. These presentations will help to
achieve the goal of the Reserve to provide information necessary
for improved understanding and management of estuarine systems to
coastal decision makers and the public.

3. Procedures for DNERR Research (funded by sources
other than NOAA or the State)

The DNERR research coordinator will negotiate reporting and
presentation requirements for research funded by sources other
than NOAA or the State of Delaware with the reserve manager, the
researcher and the funding source. For example, researchers who
must provide progress reports to their funding agency may be
asked to submit copies of those reports to the DNERR research
coordinator. Similar to NOAA or State-funded research proposals,
advisory input about the importance, suitability, and
practicality of a research proposal for the DNERR will be
solicited from the DNERR Scientific/Technical Advisory Committee.

D. MONITORING PROGRAM
1. NOAA Phased-Monitoring Program
In 1989, NOAA initiated a phased-monitoring program to
assist reserves in developing a better understanding of their

estuarine resources.

- Phase I, Environmental Characterization, which involves
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literature review and/or field research to acquire all
available information on hydrology, geology, water
chemistry, water quality, biolcgical resources, cultural
resources, and the problems and issues confronting the
reserve environment.

- Phase II, Site Profile, which involves a synthesis of
information gathered in Phase I to provide an overall
picture of the Reserve in terms of its resources, issues,
management constraints, and research needs;

- Phase III, Procedures and Regquirements, which involves
identifying parameters to be measured, procedures to be
used (criteria for measurements, quality control, and
standard procedures where they already exist), sampling
strategy for selected parameters (spatial and temporal
intervals), storage and retrieval of data (reporting,
formatting and analytical requirements), manpower
requirements, logistics, and cost; and

- Phase IV, Implementation, which involves, first, pilot
projects and upon successful evaluation, full-scale
monitoring of selected parameters.

The DNERR phased-monitoring program will be integrated where
appropriate and beneficial with other environmental monitoring
programe conducted by the State, federal agencies, and private
organizations. The DNERR phased-monitoring program will follow
NOAA guidelines for its development and implementation.

The reserve research coordinator will work to incorporate
the following into all monitoring programs:

- hypothesis testing

- relationship to management issues

- quality assurance/quality control

- means of determining program effectiveness
- periodic review

- data management and analysis

- publication of data

2. Recruitment for DNERR Research Programs

Recruitment of researchers is important to building the
DNERR data base and to establishing the components as long-term
natural field laboratories. Recruitment of researchers with an
established interest and capability will be one of the functions
of the research coordinator. Recruitment strategies include:

* Coordination through scientific/technical advisory
comnittees.

* Participation of DNERR staff in research symposia,
conferences and workshops.
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*#* Intern programs for graduate students or upper-class
college students, funded by Federal, State or other
sources.

* Annual announcements of research opportunities and NOAA
research funds through NOAA’s Sanctuaries and Reserve
Division. :

* Other research and monitoring funding.
3. Off-Reserve Research Projects

* While it is expected that much of the DNERR research will
occur on the Reserve’s. two components, it is also anticipated
that substantial research efforts associated with the DNERR will
occur outside the Reserve’s boundaries. It is probable that many
of the off-reserve studies will occur in close proximity to the
components (e.g. in the nearby open waters of Delaware Bay, in
the State Wildlife Areas along the lower St. Jones River, in the
urbanized upper watershed of the St. Jones River, in the
phragmites-dominated tidal wetlands of lower Blackbird Creek, in
the Delmarva Bay freshwater wetlands in the upper watershed of

Blackbird Creek). However, research studies supported or
assisted by the DNERR may also occur somewhat distant from the
components. In particular, research associated with the

environmental problems of Delaware’s Inland Bays (i.e. Rehoboth,
Indian River, and Little Assawoman Bays) would be encouraged
.under DNERR auspices. While the extensive Delaware Bay system is
‘an excellent representative of a drowned river, coastal plain
estuary along the mid-Atlantic Coast, having expansive fringing
wetlands and subestuaries, it is not characteristic of lagoon or
bar-built estuaries which are also common in the middle Atlantic
region. Delaware’s Inland Bays are representative of lagoon or
bar-built estuaries, and research attention paid to these systems
would give the DNERR an active role in examining all of the
middle Atlantic region’s major estuarine habitat types. The
environmentally stressed nature of Delaware’s Inland Bays could
be compared to similar but less degraded lagoon-type estuaries
further south, from Chincoteague Bay southward behind the chain
of the Eastern Shore barrier islands of Virginia. Additionally,
it is anticipated that cooperative wetlands studies with the
University of Delaware’s College of Marine Studies would involve
DNERR efforts in the Great Marsh near Lewes.

4. Coordination of Research Efforts

A major research benefit offered by the Reserve is the
potential for coordination of research efforts. The Reserve
offers permanent places where various research institutions can
coordinate their projects.and compare results to complement one
another’s work. Data will be compiled, assembled, and analyzed,
and will be made available in the appropriate form, for use by
other researchers, coastal managers and the public. Research
coordination reduces unnecessary duplication and effectively
decreases the cost of publicly-supported research.
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a. Coordination Between DNERR Components

The research coordinator will coordinate the research
between the two DNERR components, with assistance from the
advisory committees and NOAA.

b. Coordination with the NERR System

The DNERR works closely with NOAA staff, especially their
research coordinator, to develop and assess National Research
Priorities. NOAA is also involved with the Reserve through
research funding and proposal evaluation. The research
coordinator will communicate with other estuarine research
coordinators in other states, particularly mid-Atlantic states,
and will work with NOAA and other research coordinators to
establish a national information exchange network.

Data from the DNERR contributes to the national network
long-term study to monitor the status and trends of estuarine
ecosystems. Data from the National Estuarine Research Reserve
System makes a substantial contribution to the understanding of
long-term ecological effects on estuaries and are useful in
predictive trend analysis of ecological stresses. The
coordinated research network aids greatly in understanding the
theoretical and practical aspects of conservation and coastal
resources management.

c. Coordination With oOther cCoastal/Estuarine
Research Programs

(Federal and State agencies, academic institutions, and private
organizations)

Reserve staff will also assist in the coordination at the
State 1level of NOAA’s federal coastal and estuarine research
programs, such as the Coastal Oceans Office; the Status and
Trends Program; the Coastal Zone Management Program; and the
National Sea Grant Program. How this coordination will occur
will depend upon future needs and guidance from NOAA. Research
coordination with non-NOAA agencies, Federal or State, will be
undertaken to ensure that research is not being unnecessarily
replicated by the DNERR, and to see if any research is being
performed on those topics that are identified as high priority by
the DNERR. It will be very important to coordinate DNERR
research efforts with the U.S. Environmental Protection Agency’s
two National Estuary Programs in Delaware (the Delaware Estuary
Program and the Inland Bays Estuary Program), for both
development and implementation of each program’s Comprehensive
Conservation and Management Plans. Other federal agency programs
with which coordination is highly desirable include the U.S. Fish
and Wildlife Service’s new environmental outreach programn,
located at Bombay Hook National Wildlife Refuge, and the
Service’s efforts to implement the North American Waterfowl
Management Plan, achieved in part via the Private Lands
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Initiative; the U.S. Soil Conservation Service’s office in Dover,
particularly for studies of non-point source pollution control
methods; and the U.S. Geological Survey’s office in Dover,
particularly for hydrological studies of surface and ground
waters. Coordination of research interests might also be
appropriate for some fisheries topics between DNERR and the Mid-
Atlantic Fishery Management Council (headquartered in Dover) for
offshore federal waters, and also with the Atlantic State Marine
Fisheries Commission for inshore state waters.

It will also be critical to coordinate research interests
and efforts between State agencies. Within the Delaware DNREC,
all five Divisions have various interests in applied estuarine
research: the Divisions of Fish and Wildlife; Soil and Water
Conservation; Parks and Recreation; Water Resources; and Air and
Waste Management. In particular, coordination of research
between the DNERR and the Delaware Coastal Management Program
should be emphasized, and activities within the DNERR should be
consistent with the DCMP. Coordination of research will also
involve other State agencies: the Department of Agriculture’s
Forestry Section; the Division of Historical and Cultural
Affairs’ Bureau of Archaeology and Historic Preservation; and the
Division of Highways. The Delaware River Basin Commission, a
quad-state independent agency (DE, NJ, PA, NY), also sponsors
applied research in the Delaware Estuary; coordination between
the DNERR and the DRBC should yield mutual benefits.

Of primary importance for research coordination is
interaction between the DNERR and nearby academic research
institutions. In particular, research efforts should be
coordinated between the DNERR and the University of Delaware’s
College of Marine Studies, from both its Lewes and Newark
facilities with special attention to interactions with the
Delaware Sea Grant College Program. Other research coordination
of special interest between the DNERR and the University would
involve the College of Agriculture (Departments of Entomology and
Applied Ecology; Agricultural Engineering; -and Plant and Soil
Sciences), the School of Life and Health Sciences, the College of
Arts and Sciences (Dept. of Anthropology Center for
Archaeological research), and the College of Urban Affairs
{(Center for Historic Architecture and Engineering). Research
coordination between the DNERR and Delaware State College in
Dover would focus on the College’s Department of Agriculture and
Natural Resources and the Department of Biology. Research
coordination with the Ccoperative Extension Services at both the
University of Delaware and Delaware State College for

agricultural topics would be beneficial. Interactions with
Wesley College in Dover would be through their undergraduate
Environmental Sciences Program. On the New Jersey side of

Delaware Bay, Rutgers University operates its Shellfish Research
Laboratory in Bivalve, making for probable mutual interests
between the DNERR and Rutgers University.

The last area necessitating DNERR research coordination is
with private environmental organizations that perform either
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independent or cooperative environmental research. Some of these
organizations may also be able to provide volunteers to the DNERR
to help with research projects or environmental monitoring.
Examples of private organizations who perform various kinds and
levels of environmental research include the Delaware Nature
Society (e.g. the Stream Watch Program); the Nature Conservancy,
particularly for plant and animal inventories; Ducks Unlimited,
supporting studies of waterfowl populations and their habitats;
the National Audubon Society and its local chapters, plus the
Delmarva Ornithological Society, for avian population
assessments; the member organizations of the Western Hemisphere
Migratory Shorebird Reserve Network; marine conservation
organizations such as the Atlantic Coast Conservation Association
and the American Littoral Society; the Archaeological Society of
Delaware; and the Friends of John Dickinson Mansion. These are
but a few examples of private environmental organizations where
coordination of applied research with the DNERR may be mutually
beneficial.

Finally, the DNERR Scientific/Technical Advisory Committee
members should promote the DNERR components as research
facilities, and act as liaisons between the Reserve and agencies
in coordinating research and monitoring efforts.

5. Information Dissemination

Information gathered in DNERR research and monitoring and
the management implications of this information will be made
available to decision makers and the public in understandable
forms.

Both NOAA and the DNERR will encourage the dissemination of
research results. Methods include:

- Journal articles in the peer-reviewed literature;

- Presentations at professional societies; and

- Special symposia arranged by NOAA or reserves, often in
association with other meetings such as the biennial
meetings of the Estuarine Research Federation or Coastal
Zone Managers.

In addition to NOAA information dissemination routes, the
DNERR will utilize several other avenues of information exchange
including: :

- Summary of research at Reserve;

- Workshops, conferences and teach-ins at Reserve;

- DNERR brochure, distributed with the annual call for
proposals at appropriate conferences and other events;

- Press releases to local media;

- Articles in journals of local organizations;

- Direct mailings to State and local decision makers;

- Regular contact with representatives of other State and
Federal agencies, local government agencies, and planning
boards.
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XI. RESOURCE PROTECTION PLAN

Along with research and education, resource protection is a
major component of the DNERR. Estuaries are among the most
biologically productive systems on Earth. The productivity and
integrity of the Research Reserve’s resources must be protected
in order to provide a stable environment for research and
education programs which are used to address coastal management
issues.-

A. GOALS

The goals of the Research Reserve’s resource protection plan
are to:

* Protect significant natural estuarine sites for research
education and interpretation programs.

% Protect the habitats of fauna and flora as an integral
part of the natural systen.

* Protect the Reserve from unduly disruptive activities
occurring inside and outside of its boundaries.

* Protect <cultural resources which contribute to an
understanding of human interactions with the estuarine
system.

Specific objectives to aid in achieving these goals include:

* Acquiring and protecting key 1land and water areas
identified in the site selection process.

* Controlling access to the Reserve to minimize adverse
impacts on critical natural and cultural resources.

* Aiding in enforcement of permitted uses of the site.

* Being knowledgeable of and involved with land use issues
in the vicinities of the Reserve that could impact it.

* Coordinating with neighboring property owners and local,
state, and federal agencies in order to maintain a proper
buffer to the Reserve’s core areas.

* Coordinating research and education programs to minimize
adverse impacts on critical natural and cultural resources.

* Providing for adequate public participation and use of the

Reserve to inform and educate them as to the need to
protect sensitive resources.
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B. GENERAL POLICIES

Resource protection relies on the coordinated efforts of the
research and education programs and Management Plan policies. It
also relies on a number of existing federal, State and local laws
and regqulations, plus Reserve and property owner policies,
enforced by Reserve staff and property owners. It is also the
responsibility of Reserve staff to be knowledgeable of and
involved with land use issues in the vicinity of the components
that could impact the Reserve.

NERRS regulations allow for multiple uses of reserves to the
degree compatible with each reserve’s management plan and
consistent with the mission and goals of the NERRS. The DNERR
Management Plan focuses on maintaining areas as field
laboratories and on developing a coordinated program of research
and education.

Public access is encouraged on those parts of the Reserve
that are publicly owned or that have received private landowner
permission, as long as it is not to the detriment of the resource
or does not interfere with approved research. Public access may
be restricted in key resource protection areas. Future research
directed at identifying resources of concern (i.e. federal or
state rare species, significant natural communities, critical
cultural resources) will help delineate these protection areas as
well as direct research, education programs and overall Reserve
management. The Reserve manager will develop access policies and
coordinate enforcement of requlations that will help maintain
natural conditions and preserve cultural resources.

Traditional use act1v1t1es (hunting, fishing, trapping) in
the DNERR may continueé up to levels currently permitted under
local and State laws, or under regulations in place with property
owners, as long as these uses do not unduly conflict with
research or educational concerns and the harvests conform to
legal practices and limits. Potential conflicts can best be
avoided by coordination and reasonable compromise. Care should
be given to managing the impacts of traditional use activities
occurring in rare species habitats or in unique biotic
communities. These activities are permitted only in designated
areas.

All projects carried out in the Reserve for which
standardized, authorized Best Management Practices have been
developed will follow such BMP’s to avoid degradation of the
natural environment and of cultural resources. Any activity on
State-owned 1land or private land done under cooperative
agreements will adhere to a conservation plan acceptable to all
cooperators. Resource protection will typically be addressed by
restricting certain land use activities, for example, sand and
gravel operations will not be permitted on DNREC controlled lands
within the Reserve. Erosion and sediment control and stormwater
management plans will be carried out to enhance water quality and
quantity by limiting sediment, toxics, chemicals, and waste oil
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runoff. The use of insecticides, herbicides, and other toxic
substances when necessary will be carefully planned and their
application will follow all required or appropriate procedures.
Pesticides with rapid breakdown and negligible effects on the
environment could be used when necessary with prior coordination
with or approval of the Reserve manager.

DNERR staff will encourage any activities outside of and
adjacent to the Reserve to be compatible with resource protection
and conservation. Activities such as development, infrastructure
concerns and any land disturbing action that occurs upstream from
the Reserve or any of its tributaries will be monitored.

The planning of any construction or substantial site
manipulation will include a heritage inventory survey for rare
species and significant natural communities and a cultural
resources survey. If critical resources are identified this
information will be noted in the appropriate databases and plans
may be altered as necessary to minimize adverse impacts.

Research proposals and education programs will undergo a
review by appropriate agency, Advisory Committee or Reserve staff
for their impacts on resource protection. The type and scope of
project will be weighed against the need to maintain critical
natural and cultural resources.

Research is a key use of the Reserve and is given a high
priority in the management plan. Interference with research
activities can disrupt the ability to achieve effective long-term
management of the estuarine systems. Reserve staff will monitor
research sites and will post signs identifying these sites. With
the exception of samples taken for approved research and
education programs, and fish and game taken from designated
fishing, hunting, or trapping areas, nothing may be removed
without prior approval of the Reserve manager. Plants, animals,
minerals, cultural resources, or any parts of these must remain
to protect the integrity of these key areas. )

Because the DNERR falls under a number of different and
sometimes overlapping jurisdictions of local, State and federal
agencies, coordination and cooperation among all authorities is
essential. Some of the State and local regulations directly
affecting the Reserve are described below. The Reserve staff will
coordinate activities with the appropriate regulatory agencies
and other resource protection efforts. A clearinghouse will be
created to help the Reserve coordinate with other agencies which
propose projects potentially impacting the Reserve.

C. LAWS AFFECTING RESOURCE PROTECTION IN THE DNERR

The following laws and regulations affect activities that
may be carried out in and around the Reserve’s watershed.
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TIDAL WETLANDS

Tidal wetlands in Delaware are protected by the State
Wetlands Act of 1973 (7 Del. C. Chapter 66). The Act covers all
"wyetlands" defined as:

"Those lands above the mean low water elevation including
any bank, marsh, swamp, meadow, flat or other low land subject to
tidal action in the State along the Delaware Bay and Delaware
River, Indian River Bay, Rehoboth Bay, Little and Big Assawoman
Bays, the coastal inland waterways, or along any inlet, estuary
or tributary waterway or any portion thereof, including those
areas which are now or in this century have been connected to
tidal waters, whose surface is at or below an elevation of 2 feet
above local mean high water, and upon which may grow or is
capable of growing any but not necessarily all of the following
plants: [list of plants] and those lands not currently used for
agricultural purposes containing 400 acres or more of contiguous
nontidal swamp, bog, muck or marsh exclusive of narrow stream
valleys where fresh water stands most, if not all, of the time
due to high water table, which contribute significantly to ground
water recharge, and which would require intensive artificial
drainage using equipment such as pumping stations, drain fields
or ditches for the production of agricultural crops."

The Department of Natural Resources and Environmental
Control surveys and delineates its tidal wetlands; regulatory
maps provide Jjurisdictional boundaries. Under a concurrent
review process with the Army Corps of Engineers, the State
requires a permit for any dredging, filling, or other alterations
or construction, bulkheading, construction of piers, jetties,
breakwaters, boat ramps, or mining, drilling or excavation in
State mapped wetlands.

No permit may be issued until the county or municipality
having Jjurisdiction has first determined that the activity is
lawful according to zoning procedures. Proposed activities are
evaluated considering the factors of environmental impact,
aesthetic effect, the number and type of supporting facilities
required and the environmental impact of such facilities, the
effect on neighboring land uses, State, county and municipal
comprehensive plans for the development and/or conservation of
their areas of jurisdiction and economic effect.

Exemptions from permit requirements include mosguito control
activities authorized by the Department, construction of
directional aids to navigation, duck blinds, boundary stakes,
wildlife nesting structures, grazing of domestic animals, haying,
hunting, fishing and trapping.

Projects which would require wetland permits within both the
lower St. Jones River and the upper Blackbird Creek components
would include any impacts to tidal wetlands for the construction
of boardwalks, piers, docks or boat ramps.
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In addition to Delaware’s Wetlands Act of 1973, all
jurisdictional wetlands in the Reserve are federally protected
by Section 404 of the Clean Water Act (passed in 1972 as the
Federal Water Pollution Control Act Amendments, later renamed the
Clean Water Act in 1977). Thus Federal Section 404 jurisdiction
extends beyond just the primarily tidal wetlands protected by the
State’s Act, to encompass some remaining tidal wetlands at the
highest reach of tide, plus all non-tidal or freshwater wetlands.
However the scope of activities controlled by Section 404 is
primarily limited to the discharge of dredged or fill material
into wetlands (and to significant hydrological alterations that
may be caused by such discharge), which cannot be done without a
permit issued by the Army Corps of Engineers, with oversight
provided by the U.S. Environmental protection Agency. Processing
of applications for both State and Federal wetlands permits is
handled simultaneously in Delaware by the Joint Permit Processing
Committee.

DELAWARE COASTAL ZONE ACT OF 1971

The landmark Delaware Coastal Zone Act of 1971 purpose is
to control the 1location, extent and type of industrial
development in order to better protect the natural environment of
Delaware’s bay and coastal areas. The law prohibits new heavy
industry which 1is incompatible with protection of the natural
environment in the designated coastal strip. The St. Jones
component from U.S. Route 113 to and including the Delaware Bay
are within this highly protected area.

SUBAQUEOQOUS LANDS

The purpose of the Subaqueous Lands Act, 7 Del. C., Chapter
72, is to protect against uses or changes which may impair the
public interest in the use of navigable waters. "Subaqueous
lands", including rivers, lakes, ponds, streams, embayments,
lagoons and other navigable waterways, means "submerged lands and
tidelands". By definition, the landward extent of jurisdiction
in subaqueous lands is the mean high tide line, or the ordinary
high water line in non-tidal waterbodies. The Act empowers the
Secretary of the Department of Natural Resources and
Environmental Control and the Governor (for commercial projects)
to regulate the use of both public and private subaqueous lands.
Permits, leases or letters of approval issued by DNREC’s Wetlands
and Aquatic Protection Branch are required to deposit material
upon, remove material from, construct, modify, repair or
reconstruct or occupy any structure or facility upon subagqueous
lands, as well as new and maintenance dredging projects.

Regulations governing the use of subaqueous lands stipulate
that no activity may be undertaken which might contribute to the
pollution of public waters, adversely impact or destroy aquatic
habitats or infringe upon the rights of public or private owners.
Examples of activities regulated under this statute which may be
proposed for the St. Jones River and upper Blackbird Creek
components would include the construction of piers, utility or
road crossings, docks, boat ramps or mooring facilities.
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DELAWARE ANTIQUITIES ACT

Prehistoric and historic archaeological sites on state-owned
or controlled properties in Delaware are protected by an
antiquities act (Chapter 54, Title 7, Delaware Code). Under this
act, only the governor or the Director of the Division of
Historical and cCultural Affairs may give permission to collect
artifacts or to conduct archaeological surveys or excavations on
state 1land. Any artifacts found on state land, regardless of
where or by whom, are the property of the state, and are to be
deposited with the Division of Historical and Cultural Affairs
for curation and display. The unauthorized collection of
artifacts or excavation of sites is punishable by a $100 fine
and/or a 30-day prison term.

Unmarked human remains are further protected by an amendment
to the antiquities act. The provisions of this act apply to
burials on both public and private land. Human remains that are
not the subject of an investigation by the Medical Examiner can
only be excavated by professional archaeologists with the
approval of the director of the Division of Historical and
Cultural Affairs and a Committee on Unmarked Human Remains, if
the remains are determined to be those of a Native American. If
the remains are those of a member of any other ethnic group, an
effort must be made to obtain permission from the next-of-kin.
After excavation, the remains may be studied by a skeletal
analyst for 90 days before they are reinterred. Unauthorized
acquisition, excavation, or display of human remains is
punishable by a fine of not less than $1000 or more than $10,000
and/or imprisonment of up to 2 years.

NATURAL AREAS PRESERVATION

The 1978 Natural Areas Preservation System Act (7 Del. C.
Chapter 73) established a means to set aside and protect
significant natural landscapes throughout the State. These areas
may be the best examples of a particular habitat, rare species
locations, or geological and archaeological sites. The Office of
Nature Preserves within the Department of Natural Resources and
Environmental Control administers this voluntary progranm.
Efforts are directed towards public and private landowners of
natural areas to conserve and protect the resources of concern
through the placement of restrictions on the property. Once a
natural area has these legally recorded restrictions applied to
it, then it becomes a nature preserve and is afforded the highest
level of protection for conservation lands in Delaware. The
entire upper Blackbird Creek component is within a state-
recognized natural area, and contains land that may be attractive
for voluntary designation as Nature Preserves. Activities
associated with the DNERR’s process will be coordinated with
natural areas protection efforts.

CONSERVATION EASEMENT

A conservation easement as defined by Delaware law (7 Del.
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C. Chapter 69) is a way for a landowner to voluntarily place
permanent restrictions on the future use of the 1land, thereby
protecting its natural attributes. The conservation easement is
perpetual and binds all present and future owners of the land.
For site acquisition/protection efforts, a conservation easement
will be one of the methods used to help establish the DNERR.

EROSION AND SEDIMENT CONTROL/STORMWATER MANAGEMENT

On July 1, 1991 new state Erosion and Sediment Control and
Stormwater Management Regulations went into effect. These
regulations are aimed at significantly reducing pre- and post-
- construction sediment, nutrient and toxic loads to the State’s
waterways. Any facilities development associated with DNERR
would come under these regulations. Also, any development
outside of the DNERR boundary would be similarly regulated.

RARE SPECIES AND NATURAL COMMUNITIES

A proposed revision of the State’s Endangered Species Law
would provide additional protection to the many state-listed rare
plants, animals and natural communities. Many activities in the
DNERR, including research, would be evaluated against any adverse
impacts to the listed species and communities and modified
accordingly.

WILDLIFE AND FISH MANAGEMENT

All wildlife and fish management taking place within the
DNERR will adhere to the most current hunting and fishing
regulations and laws (7 Del. C. Chapters 1-27).

SURFACE WATER QUALITY STANDARDS

The maintenance of water quality standards consistent with
public health, protection of fish and wildlife and other aquatic
life within the DNERR will be according to the most current
regulations of the Delaware Environmental Protection Act Del.
Code. Chapter 60.

DELAWARE COASTAL MANAGEMENT PROGRAM

The Delaware Coastal Management Program of 1979 as approved
under the rules and regulations of the Federal Coastal Zone
Management Act includes the State laws listed above as its means
of providing coastal protection. The activities described in this
plan are not only consistent with, but also collaborative in
achieving the goals and objectives of the Delaware Coastal
Management Progranm.

LAND USE AND ZONING

All applicable state and county land use and zoning
restrictions will apply to the DNERR.
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XITI. ENVIRONMENTAL RESTORATION PLAN
A. NERRS AND ENVIRONMENTAL RESTORATION WORK

Although restoration of environmentally-degraded areas is
not a primary purpose of the NERRS, 15 CFR Section 921.1(e)
recognizes the need or desirability to permit restoration
activities "to improve the representative character and integrity
of a reserve." In order to restore degraded areas or systems,
which typically have undergone some type of adverse physical or
ecological alteration, manipulative techniques are usually
necessary to achieve the desired changes. Restoration goals
should focus on returning degraded areas to their historical
environmental status prior to degradation, in terms of either the
original ecological structures or their functional equivalents.

B. DNERR AND ENVIRONMENTAL RESTORATION WORK

The primary types of environmental degradations that have
occurred in DNERR sites are 1in the tidal wetlands, where
parallel-grid-ditches for mosquito control have dewatered marsh
surface features and 1lowered subsurface water tables.
Additionally, a combination of other factors have caused moderate
expansion of phragmites cover at the expense of previously
established, more desirable vegetation types. Upland buffer
areas at both reserve sites have also been "degraded" if one
considers conversions of forestlands to croplands (most of which
occurred decades or centuries ago) to be degradations. However,
such past agricultural conversions in upland buffers are not
viewed as problems needing restoration.

Restoration activities in. the reserve’s tidal wetlands,
which might be done to correct parallel-grid-ditch drainage
effects or to eradicate phragmites encroachment, almost always
involve manipulative techniques. Brief descriptions of the need
for, types, extent and impacts of potential restoration practices
are given in Section VI, Habitat Manipulations. As stated in
Section VI, installation of Open Marsh Water Management (OMWM)
systems for mosquito control often helps to compensate for
structural or functional ecological degradations caused by the
parallel-grid-ditches, and also helps to "restore" wetlands to a
former, more pesticide-free state.

Most restoration activities will be directed at restoring in
some fashion the physical features and biotic community of a
site, and some restoration work may be performed and evaluated as
research projects. In part, this would help improve habitat and
species diversity and should prevent further degradation of the
resource. Any species reintroductions would be historically
native to the area. Restoration projects can provide a good
baseline for long-term research and education needs. Restoration
needing or resulting in substantial action or impacts will
require prior approval by the State, NOAA and, where applicable,
by the site property owner.
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C. OMWM AND ENVIRONMENTAL RESTORATION

At this point in time, the most probable future restoration
work which might be proposed for the DNERR will be installation
of OMWM systems in up to 20% of the tidal wetlands in the Lower
St. Jones River site. It is probable that permission for such
restoration activity will be formally requested within the next 5
to 10 years. Because of the high probability of this action
being proposed, it is beneficial to review in the management plan
why OMWM is desirable (as an alternative to the insecticide
controls which are now needed and used); to discuss the
environmental restoration functions of OMWM; and to discuss the
agency review and approval process for using OMWM.

Both of the DNERR components produce pestiferous mosquitoes
that require control for their off-site nuisance problems and
disease-vector potential. Both of these potential problems can
directly affect the quality-of-life in an area greater than 20
miles distance from the Reserve sites. The Lower St. Jones River
component is of more mosquito-production concern, since it is
only six miles from the capital in downtown Dover, and its more
saline habitats produce more saltmarsh mosquitoes than do the
upper Blackbird Creek marshes. Saltmarsh mosquitoes will
routinely fly 10-15 miles inland from their marshes of origin,
and are capable of causing problems as far as 40 miles away from
their breeding grounds.

In order to satisfactorily contend with the mosqguito
problems, all ongoing mosquito control practices must continue in
both Reserve components. Currently, this primarily involves the
DNREC’s Mosquito Control Section’s surveillance of mosguito
production levels, and selective application (as needed) of
approved insecticides. Similar to its insecticide control
efforts throughout the State, the Section will use insecticides
on the Reserve in an environmentally-compatible manner.

In addition to using insecticides for saltmarsh mosquito
control, the Mosguito Control Section has a policy of trying to
reduce statewide its insecticide use as much as possible,
primarily by relying on the source reduction method of Open Marsh
Water Management (OMWM) wherever practical. The mosguito-
breeding areas of the lower St. Jones River tidal wetlands are
currently targeted for future OMWM treatment, part of the 15,000
acres (out of Delaware’s total 83,000 acres of tidal marshes) of
severe saltmarsh mosquito-production habitat identified in the
State. The OMWM treatment effects are primarily the permanent
installation or restoration of selectively-located ponds and
ditches; temporary deposition of a thin layer of excavated spoil;
and a long-term, substantial reduction in the need for
insecticide use. A mador corollary benefit of OMWM is the
opportunity to provide or restore more permanent water habitats
to marshes that have been dewatered wherever parallel-grid-
ditching has been extensive (e.g. the 1lower St. Jones River
marshes) . The restoration or compensatory creation of tidal
ponds that do not dry-out at low tide substantially restores and
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enhances aquatic organism and waterbird habitats in grid-ditched
tidal wetlands, in addition to significantly decreasing mosquito
production and insecticide use.

Most of the potential OMWM work in the lower St. Jones River
tidal wetlands is in salt hay patches or zones, located in narrow
bands behind natural creekside levees or along the landward upper
fringes of marsh. The design and installation of OMWM systens
for the Lower St. Jones River component will carefully consider
and accommodate the Reserve’s needs and functions for research,
education and resource protection.

OMWM planning and implementation in the lower St. Jones
River marshes will include, in addition to thorough review and
approval by Reserve and NOAA personnel, the normal permit and
field reviews by the member agencies of the Delaware Mosquito
Control Advisory Committee (i.e. the Army Corps of Engineers;
U.S. Environmental Protection Agency; U.S. Fish and Wildlife
Service; National Marine Fisheries Service; the DNREC’s Sections
of Mosguito cControl, Wildlife, and Fisheries; and the DNREC’s
Wetlands and Aquatic Protection Branch). Potential OMWM impacts
on cultural resources are monitored by DNREC’s Cultural Heritage
Program under a Memorandum of Agreement between the Army Corps of
Engineers and the Delaware State Historic Preservation Office.
OMWM systems would be installed in the lower St. Jones River
marshes using the approved OMWM guidelines that the Mosquito
Control Section follows statewide in its operations.

At this point in time, the Delaware Mosquito Control Section
does not believe that OMWM is needed for the upper Blackbird
Creek site, given the physical characteristics of the area and
the amount and types of mosquitoes produced.
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XIII. EDUCATION/INTERPRETATION PLAN

The Education and Interpretation program along with Research
and Resource Protection, are the three main sections planned for
the management of the Reserve components. Successful DNERR
management depends on the close interrelationship between each of
these facets.

These programs broaden the public’s understanding of the
value of estuarine resources, increase citizen awareness and
understanding of estuarine management, problems, and issues,
advocate positive environmental practices, and interpret and
disseminate useful research results to appropriate decision
makers.

ST. JONES COMPONENT
Education Values.

The Lower St. Jones River estuary, centrally located in
Delaware, could become the focus of state environmental/cultural
education efforts regarding estuarine systens. The Lower St.
Jones River estuary is located approximately 6 miles from Dover,
home of both Delaware State College and Wesley College. The
Reserve would be about a one-hour drive from either the Newark
main campus of the University of Delaware or from the
University’s Marine Studies Field Complex in Lewes.
Additionally, its central location in the State would provide
access to varied estuarine environments for elementary and
secondary school groups, necessitating no more than a one-hour
commute for almost all Delaware schools.

The component includes the Jochn Dickinson Mansion, home to
one of Delaware’s colonial leaders and signer of the Declaration
of Independence. The site, currently owned and operated by the
State Division of Historical and Cultural Affairs, is a major
interpretive center offering guided tours of the home and
grounds. The plantation is a major tourist attraction and is
freguented by school groups from throughout the state. The site
was visited by a total of 8,237 people from the period June, 1991
to June, 1992, including 82 dgroups.

Interpretation at the site focuses on the 1life of John
Dickinscn as well as the lifestyle and culture of colonial
Delaware and America. The St. Jones River served a crucial role
during the Colonial period as a vital maritime 1link with the
outside world.

Town Point, site of the oldest known European settlement in
Kent County, is located in the Ted Harvey Conservation Area, a
state-owned property adjacent to the DNERR compcnent.

The Lower St. Jones River is especially well suited for

educational purposes because of its proximity to the Delaware
Bay. The adjacent Little Creek Wildlife Area offers access to
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bayfront beaches suitable for interpretive walks, bird watching,
seining and other nature-study activities. The Delaware Nature
Society facility at Abbott’s Mill near Milford is 1located
approximately 15 miles south from the Lower St. Jones River.

The Management Plan includes the construction of a major
educational and research center within the St. Jones DNERR
component. Similar to the advantages for research efforts, the
stationing of DNREC professionals at the Reserve’s facilities
center could ¢greatly strengthen the operation of the
environmental education program. The center will house nature
exhibits, aquariums, interpretive displays and literature on
estuarine issues, and serve as a base for field tours of the
Reserve. Field access facilities such as interpretive trails,
boardwalks, and cbservation towers will be constructed. A center
will also serve to complement the existing facilities and
exhibits housed at the Dickinson Plantation.

The diversity of habitat, from uplands to tidal marsh and
finally beach and open waters of the Delaware Bay, presents a
unigque outdoor classroom setting and opportunity to provide a
holistic view of estuarine systems.

BLACKBIRD CREEK COMPONENT

Education Values

The Upper Blackbird Creek, located in southern New Castle
County, is an excellent representative of an inland portion of a
Delaware Bay tributary. The headwaters of the creek are formed,
in part, by some of the state’s most wvaluable and unique
freshwater wetlands. With the focus on freshwater wetlands at
the state, regional and national levels, the Upper Blackbird area
provides .an excellent opportunity to highlight these resources
through educational and interpretive programs.

The Upper Blackbird Creek could be utilized as a very
convenient field trip site for many of the New Castle County
school districts, as well as the Delaware Nature Society (DNS).
Over 65% of the State’s school children are in New Castle County.
DNS contracts with the New Castle County schools in providing
environmental education experiences. Students often visit
Ashland Nature Center, operated by DNS, for interpretive
programs. However, the DNS does not offer a center focused on
estuarine or marine environments. In addition, DNS coordinates
numerous field trips annually to natural areas throughout the
state. There may be many opportunities at the Upper Blackbird
Creek component to interact with the DNS for educational
prograns.

Stream Watch, a volunteer program which instructs citizens
how to monitor and test surface water quality, 1is also
coordinated by DNS through a grant provided by the Department of
Natural Resources and Environmental Control. Major waterways
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throughout the state have been "adopted" by Stream Watchers who
report results of visual observations and tests for oxygen levels
to DNREC. The Upper Blackbird, as well as the St. Jones River,
could provide excellent opportunities for this type of active
citizen involvement.

In terms of serving higher education needs, Upper Blackbird
Creek 1is located about equidistant between the University of
Delaware’s main campus in Newark and Delaware State College and
Wesley College in Dover. The Upper Blackbird Creek component
offers estuarine habitat types not found near the University of
Delaware’s Marine Studies Field Complex in Lewes.

The primary education/interpretive center for the Delaware
NERR is to be located at the Lower St. Jones River component.
However, a modest educational facility might be established at
the Upper Blackbird Creek component for visiting school or
environmental groups. Such a facility might consist of a secure,
one-room building with a permanent exhibit; an open-sided
pavilion with tables and benches; and restrooms.

The establishment of DNERR educational/interpretive
facilities, with components on the St. Jones River and Blackbird
Creek, will be attractive destinations not only for Delawareans,
but also for residents of nearby metropolitan centers such as
Philadelphia, Baltimore, Washington, D.C. and Norfolk, all within
a 150-mile radius of the DNERR.

A. GOALS OF THE EDUCATION/INTERPRETATION PROGRAM
Education Goal

Enhance public awareness, understanding, and wise use of
estuarine resources in the Middle Atlantic Region and encourage

an environmental ethic among all users.

Education QObjectives

* Promote knowledge of the Reserve, its resources, and its
programs as well as knowledge of broader coastal issues
and concerns related to estuarine management and
‘protection;

* Promote awareness of the National Estuarine Research
Reserve System and the values of estuarine/marine
protected areas;

* Provide educational and interpretive services at
appropriate Reserve components directly to students,
managers and visiting public;

* Use information on past lifeways to make members of the

public more aware of the importance of estuarine ecology
and to promote balanced use of estuarine resources;
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* Promote the preservation of historic properties (including
archaeological sites, buildings, and structures) through
public education efforts;

* Provide opportunities for teacher training, student
projects, internships, and assistantships where enrollees
work jointly with scientists, gain field experience, and
learn about the importance of research resources;

* Provide appropriate facilities which contribute to
educatiocnal interpretative, volunteer, and research uses
of reserve components; and .

* Provide an understanding and appreciation for traditional
resource uses, such as fishing, hunting, trapping, and
boating.

Reserve components will be utilized, where appropriate, as
outdoor instructional areas for educational studies in estuarine
ecology. The reserve program will help foster a long-term
commitment to the restoration and protection of the Delaware Bay
system and its resources through education about the Bay system,
the problems facing it, and the policies and programs designed to
help the Bay by providing opportunities for interpretive,
recreational, and leisure activities (hiking, bird watching,
canoeing, etc.). These activities will be promoted at
appropriate reserve sites where the natural area character of the
Reserve and ongoing research will not be adversely affected.

B. FRAMEWORK OF EDUCATIONAL PROGRAMS

The International Conference on Environmental Education held
in Belgrade (1975) and Thilisi (1972) adopted the following goal:

"To develop a citizenry that 1s aware of, and concerned
about the total environment and its associated problems, and
which has the knowledge, attitude, motivations, commitment and
skills to work individually and collectively toward solutions of
current problems and the prevention of new ones."

. We find this goal to be as valid today as when it was first
written. Our role as the DNERR environmental education and
interpretation program is to further this goal by being a part of
a network of delivery systems in the state, nation, and world.

In furthering this goal the Delaware Environmental Legacy
Report (1988) indicated that there should be two major
environmental education efforts in Delaware, one for developing
an environmental ethic in our youth and a second for recognizing
that environmental education is a continuing process and should
therefore also target adults.

The DNERR program will address both of these environmental
education efforts. It can do this first, by recognizing that for

93



youth in kindergarten through 12th grade the effort should be to
develop an awareness and attitude toward responsible
environmental stewardship. Second, for adults, continuing
education should occur for general public as well as for various
selected groups such as the managers, professionals, decision
makers, farmers, users, seniors, etc. and for support for higher
learning. It should include the development of basic concepts
about the environment as well as programming for specific
environmental issues.

This program will wuse the DNERR resource base and
participatory involvement to help people understand the
interactions and interdependencies between people and the
environment. With this knowledge people will understand the
consequences of their actions and become motivated to act on
them.

It is expected that the DNERR will provide programs which
will progress from environmental awareness through environmental
understanding to environmental action.

To meet the goals of the education program, both the
Blackbird and the St. Jones components will be available for
educational activities. The St. Jones component will be the site
of the DNERR Education and Research Center and therefore will
provide the resources for most of the educational programs.

Environmental education refers to the total environment
including natural, cultural, and historical components. This
program will include each of these components in its programming.
The impact of humans on nature cannot be ignored and for society
to solve its problems it must be addressed.

One major purpose of the educational program of DNERR is to
provide educational programs that will facilitate the information
exchange between the DNERR researchers and the end users and
decision makers. It is the role of the educator not only to take
the information discovered by the researchers and make the
potential users and decision makers aware of this discovery, but
also to assure that they have an understanding of the
interrelationships involved so that they can then properly act on
the discovery.

C. TYPES OF PROGRAMS
1, Activities

Both the Blackbird and St. Jones components will be able to

provide a variety of educational opportunities. Activities at
each component will be structured to take advantage of that
component’s resources. Examples of possible environmental

education and interpretation programs include:

* Cuided and self-guided tours that will emphasize natural,
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cultural and historical features. Self-guided tours may
be available for anyone including general public visitors
while guided tours are usually scheduled.

Participatory, interactive, and multi-sensory educational
activities.

Archaeological educational activities such as a sample
archaeological excavation. These activities are designed
to demonstrate the research techniques, as well as
showing the continued interrelationships of people with
this environment. With careful coordination with
professional archaeologists, actual sites can sometimes be
used however more commonly a simulated site is developed.

Tours, demonstrations, and talks on research that is being
or has been conducted at the Reserve. Researchers have a
direct role in the education program and should frequently
be involved in conveying this material to the appropriate
audiences. Educators also help present research results.

Guided tours and activities in the marsh, river, and bay
portions of the estuary. These may use canoes or research
and education vessels.

Educational programs that help students understand the use
of research procedures or "teach-ins" that may help
educate end users or decision makers on estuarine research
and systens.

Educational materials, programs, and facilities that will
aid institutions of higher learning in their use of DNERR.

Internships for research and for education. - The DNERR
provides an ideal site for students to intern to develop
their research and research application skills.
Educational interns with the DNERR Educational Program
will have opportunities to work with varied age groups in
numerous settings providing an excellent opportunity for
professional development.

Teacher training workshops or "in-service" programs will
provide teachers the opportunity to become aware of
educational resources available to them as well as to
continually upgrade teaching techniques. Delaware is
currently considering requiring teacher training for re-
certification. If adopted, this could create a
significant demand for these programs. Most surrounding
states in the region already have such a requirement.

Production of interpretive and educational materials such

as brochures, newsletters, articles, slide-shows, videos,
etc.
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* Qutreach programs on estuarine systems for youth. Bus
costs seem to be one of the main reasons why schools limit
trips to environmental education sites. Outreach programs
of taking the material to the school 1is often a
substitute. In addition, when a school schedules a visit
to the Reserve, the outreach program may develop pre-trip
and post-trip wvisits to the school to provide a much more
meaningful and complete experience.

* Adult programs for DNERR research efforts and findings,
resource protection, management and educators can be
presented on-site and as part of the outreach program.

* Educational program involvement in research efforts. This
can often help both activities and will be encouraged
where feasible.

* Programs (as well as facilities) will be especially
developed to be accessible by the handicapped whenever
possible. Special consideration will be given to activity
location, activity selection, etc. to provide for maximum
program accessibility.

* Activities emphasizing interaction with the resources such
as seining, marsh sampling, bay study, marsh ecology, etc.
along with related follow-up laboratory experiences.

* Center exhibits to provide an aid to the educational
programs.

* Wayside exhibits on-site of specific resources to
help explain the site, system, or the research being
conducted there.

2. Exhibits

The planned St. Jones component of the DNERR includes the
John Dickinson Mansion & Plantation. This mansion is operated by
the Delaware Division of Historical and Cultural Affairs. Due to
the close proximity of the mansion to the DNERR Center and since
the John Dickinson plantation historically provided a cultural
link to the estuary, the mansion provides an extra opportunity
for public accessibility of DNERR educational materials.

The plantation is open to the public daily (except Mondays)
and provides public tours of the mansion. It is planned that as
a part of DNERR an outbuilding of the plantation will be expanded
to include DNERR exhibits. This exhibit theme will be the
cultural link between people and the estuary in the past and
continue the time to present environmental concerns.

Since the DNERR does not plan to emphasize general public
casual visitation at its Center, the plantation exhibits will
provide for much of this visitation. An additional benefit of
this linkage is in cost savings. The plantation site is already
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staffed durihg normal general public visitation hours including
weekends. This will free DNERR education staff for regular
estuarine educational programs.

It is expected that exhibits will also be housed at the
Education and Research Center. These exhibits are intended to
(1) continue the link developed at the plantation site and carry
it to present environmental concerns and prevention of
environmental problems, (2) support exhibits for the educational
program e.g. teaching collections, live collections, concept
development, etc., (3) exhibits relating to research being
conducted at the DNERR components and (4) related exhibits
developed by cooperating agencies.

Longevity of these exhibits are expected to vary greatly
with some expecting to be long term support exhibits while others
may be short term or seasonal ones.

Wayside exhibits are also planned for both the Blackbird and
St. Jones components. These exhibits are located on the site of
various resources that should be interpreted. They help viewers
identify the items they are observing, understand the systems
underlying the resources or may explain the research project
under way for that site.

These wayside exhibits are typically fiberglas embedded
signs, metal photo signs, or shelters.

3. Trails

Trails will continue to be constructed on both the Blackbird
and St. Jones components. Trails can provide for a unique
recreational experience, an area for research and educational
program access, and for access to and/or between points of
interest.

DNERR trails will provide access to the marsh, water,
research sites, educational teaching stations, vistas, etc. One
trail will be constructed to provide access from the John
Dickinson Plantation to the Education and Research Center.
Boardwalks will be a necessary bpart of the trails to provide
access over wet areas.

A Greenway trail has been started that will combine efforts
from state, county, and city governments, private properties, as
well as the DNERR . This function is compatible with the overall
purpose of DNERR. The specific impact on the St. Jones
component is a trail paralleling the river along the buffer area
adjacent to the tidal wetlands. The trail includes boardwalk
sections that cross over tidal marsh areas providing access to a
small water course for small boats and cances and education
stations over the marsh. Access to this trail will be from the
Dickinson Mansion to the Center site, then continuing along the
tidal marsh to an historical structure known as Kingston-upon-
Hull on the neighboring Fish and Wildlife Logan Lane Tract. The
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trail continues through the Wildlife area to the Delaware Bay
section of the Reserve. ,

Trails will be 1loops whenever possible. This will reduce
maintenance costs as well as provide for increased user interest.

Unless specifically authorized, trails will be for
pedestrian use only. No bicycle, horse, or motor vehicle use
will be permitted without the written authorization of the
reserve manager. '

4. Individual Components
a. St. Jones Component

Since this component will house the Reserve Center, it will
be the 1location for the majority of the education and
interpretive programs conducted. The DNERR estuarine educator
will operate from this center and will develop site specific
programs and materials. Trails, boardwalks, and outdoor teaching
stations will be located here and may provide extra facilities
for convenient outdoor instruction. Boat docks with access for
canoes as well as loading space for a research and educational
vessel will also be on this component.

b. Blackbird Component

This area will enphasize self-guided, self=-conducted
tours and activities. Resources will be available for schools
and other groups to utilize the facilities without the direct
supervision of the DNERR education staff. Staff instructed
programming will be conducted for this component to provide the
appropriate contrasts for portions of an estuary with less
salinity.

5. Themes

The major themes for the DNERR includes reserve awareness,
natural resources, estuarine systems, interactions between people
and the estuary, and Reserve management.

6. Coordination
a. Coordination of DNERR

An Education Coordinator will coordinate education programs
for the DNERR. The DNERR Education Coordinator will be the Chief
of Interpretive Services who operates educational and
‘interpretive programming from five centers and in locations
throughout Delaware. This position will assure coordination of
the program with other educational programs, and may be located
at DNREC Headquarters as well as operations from the DNERR
Center.

An Estuarine Educator will direct the educational efforts at
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both the Blackbird and St. Jones components. This position will
be housed at the Education and Research Center and will be
directly responsible for all interpretation, education programs,
special events, etc. for the Reserve. See the Administration
Plan for the organizational chart for these positions.

b. COOrdinétion with the NERR System

Information publications will be distributed to the other
NERR managers around the United States. Interpretive or
Educational materials developed will also be made available upon
request. Information will be provided to NOAA periodically for
NERRS Status Reports. The Reserve Manager will communicate
directly and frequently with NOAA for numerous purposes including
education.

c. Coordination with other educational programs

The education coordinator will coordinate the DNERR
education and interpretation program with the educaticnal
programs of public and private schools, governmental agencies,
private organizations, and colleges and universities in Delaware.
This coordination will attempt to further the overall goals of
environmental education (mentioned previously) as well as the
more specific estuarine educational goals of the DNERR.

There are numerous groups in the state currently involved in
these estuarine education efforts. They include:

~-=Public Schools
--Private and Parochial Schools.
--Department of Public Instruction

(Science and Environmental Education)
~-Department of Agriculture (Project Learning Tree)
--DNREC - various prograns
--Conservation Districts
--Delaware Nature Society
--Delaware Audubon Society
--Children’s Beach House
--Bombay Hook National Wildlife Refuge
--and more

Colleges and Universities that have expressed interest
include:

Delaware State College

University of Delaware
(Cooperative Extension)

Wesley College
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XIV. VOLUNTEER PLAN

The Delaware Department of Natural Resources and
Environmental Control (DNREC) has through its Divisions utilized
volunteers in its programs for more than two decades. Recently
DNREC had hired a volunteer coordinator to assist in the
recruitment, placement, utilization, coordination, and
recognition of volunteers. In addition the Division of Parks and
Recreation has developed a volunteer corps for each of its full
time interpretive and educational centers.. These volunteers
assist with conducting programs, staffing centers, maintaining
trails, developing exhibits, preparing brochures, and many other
facets of center work.

The Reserve 1is expected to develop a similar corps of
volunteers to help with the various aspects of reserve work,
assisting with research projects as well as educational
volunteers. It has already included trail work, and is expected
to include opening and closing the Reserve, security awareness,
research efforts and so forth,

It is anticipated that the Department’s volunteer
coordinator be located in the DNERR Center. This will aid the
development of the volunteer corps at the DNERR components by
fostering a very close working relationship between staff and the
volunteer coordinator.
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XV, FACILITIES DEVELOPMENT PLAN

Facilities enhance access and use of Reserves and provide
support for education and research programs. The Department of
Natural Resources and Environmental Control has a critical need
for a facility to locate most of the Department’s biologists. The
goals and objectives of ‘the DNERR program compliment the Fish and
Wildlife scientists needs to better manage estuaries and the
activities on adjacent lands that impact them.

A. CURRENT FACILITIES

The most important facility that currently exists is the
John Dickinson Mansion and outbuildings including a Visitors Barn
located within the St. Jones River component. The facility is
operated by the Bureau of Museums and Historic Sites and focuses
on the historical and cultural aspects of the John Dickinson
Plantation which boundaries nearly coincide with the DNERR St.
Jones boundaries.

The only other facilities that currently exist within the
Reserve’s boundaries are 1300 feet of boardwalk, education
stations, and boat dock on the north side of the St. Jones River
and a boat ramp, fishing pier and parking lot on the south side
of the St. Jones River operated by DNREC.

Other support facilities exist adjacent to the Reserve such
as those located at the Logan Lane and Little Creek Fish and
Wildlife areas as well as the education and research facilities
and equipment located 6 miles from the Reserve at DNREC'’s
headquarters. Some of their values are discussed in other
sections, especially the Research plan.

B. PLANNING AND DEVELOPMENT FOR FUTURE FACILITIES

An Education and Research Center is planned to serve as the
focus of the Reserve and the facility to accommodate many of the
State’s field experts in estuarine management.

1., 8ite Needs

The first five years of the Management Plan will
concentrate on the development of the Education and Research
Center, the expansion of the John Dickinson Mansion’s Visitors
Barn, and associated public access needs such as trails,
boardwalks, and boat access.

DNERR EDUCATION AND RESEARCH CENTER

A survey was sent to approximately 50 agencies, schools,
environmental and cultural resource organizations. After
interviewing the respondents who indicated an interest in co-
locating in an estuarine education an research facility, it was
determined that there is a need for a multi-purpose education and
research facility of about 30,000 sq. ft. to enable the DNREC to
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meet a variety of needs. These same needs also were outlined in
the Department’s strategic plan.

The facility will be located on the north side of the St.
Jones river between the Dickinson Mansion and the Department’s
Logan Lane Tract. The estimated cost is projected based on Kent
County building costs and would include: architectural and
engineering costs for an expandable structure, septic, well,
interior plumbing, electric, heating and air conditioning,
finished interior walls and movable floor to ceiling partitions,
ceiling and flcors, as well as all site access, parking, and
landscaping needs. The building will be in the Mansion’s historic
zone which will require the portion facing the Mansion to be
"historically" in context, while the rear (facing the marsh and
the St. Jones River) will be glass, open and highly functional.

The DNERR Center serves two key Department objectives: the
need to replace the historic "Stone Tavern" with a modern
efficient environmental field research and operations Laboratory;
and the need to address the educational program required to
develop an "environmental ethic" among all users of our fragile
coastal ecosystems.

The Department does not have a facility which will permit
the public display of the many programs offered for coastal
‘resource management. The Department’s Fish and Wildlife
scientists are operating out of a building in excess of 150 years
old with some individuals assigned to other remote locations. In
addition, a wet laboratory is necessary, particularly for
fisheries scientists who operate out of a totally inadequate,
poorly functional space in the Tavern. When hazardous chemicals
are used, the entire building is at risk of contamination. There
is no space available for educational or interpretative needs and
demands of academic ingtitutions, public groups and
organizations.

The development and operation of a Delaware Estuarine
Reserve Education and Research Center provides a forum for
collaboration of the State’s efforts in Resource Protection,
Environmental Education, Applied Research, and Historical and
Cultural Preservation. Multi-departmental objectives will be
accomplished. The federal NERRS financial and technical
assistance will link Delaware’s estuarine management efforts both
regionally and nationally for the achievements that shared
technology will bring.

The DNREC Cultural Heritage Program has conducted an
archaeological survey of the facility 1location, and has
recommended that a 19th century tenant house site be avoided. A
prehistoric procurement site has also been identified and tested,
but the site 1is entirely within the plow 2zone, and does not
appear to be eligible for 1listing on the National Register of
Historic Places.
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The building will be phased with the laboratory wing and
central services in Phase One with construction paid by state and
federal funding. The State and federal funds will continue to be
used for the Second Phase which will include the construction of
the Education section and the finishing of offices, public
digplay areas, auditorium, conference roons, resource library,
and other education and interpretation facility needs.

Federal funds are authorized to cost share with State funds
at a rate of 70% Federal/30% State for the construction of NERRS
facilities. The DNERR Education and Research Center will
accommodate many estuarine specialists who will greatly enhance
the DNERR and NERRS programs. Some of these specialists that will
be located full time at the Center will have job duties outside
of the objectives of the DNERR. Therefore, the State will fund
the Center at more than 30% of the construction cost based upon a
NOAA/State allocation plan.

CONSIDERATIONS FOR PHASE ONE (Initial Architect’s scoping plans)

DNERR Management and Operations

TOTAL DNERR DNREC
- 7 Offices = 700 sgft 400 300
- Library = 1000 1000

- Storage,Halls,

utility,displays,

class/conf. rooms

restrooms,etc = 3900 3750 : 150

DNERR Research
Fish & Wildlife Scientists (including DNERR visiting researchers)

TOTAL DNERR F&W
- Chemistry Lab = 800 sqft 400 400
- Biology Lab = 800 400 400
- 24 Offices = 2000 400 1600
- Storage,halls
etc = 2400 1800 600
DNERR Education
TOTAL DNERR P&R
- Education Lab = 1000 sqgft 1000
- 8 Offices = 800 300 500
- Storage,halls,
etc = 1000 900 100
TOTAL = 14400 sqft 10350 4050
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DNERR FACILITY NEEDS
(based on DNERR survey results)

1. A. Display space 1_ yes no B. Sales area_ 1 ves ho
Occasional Y Permanent__ Y

2. Group space

A. Conference rooms__2_yes  no ; capacity 50 each_seats
- B, Auditorium 1 _yes__ no ; capacity_ 200 seats

C. Classrooms __Yes no ; capacity_ 35_ each seats
D. Library 1 yes no ; size_800__sq ft
E. Outdoor classroom/Lab 4  vyes no
F. Amphitheater 1 vyes no ; capacity_200__seats
G. Observation

a. Deck 1 vyes no

b. Tower_l___yes no

3. Office space_ Y ves  no
nunber of offices 25 ; approximate sq £t 5000

(for 50 FTE’s;including swing & rental off.)
DNREC DM = 7 people (A,PM,EC,AQ,RC,VC,S,)
Div. of F&W = 25 people
Div. of P&R = 2 people
Rental = 12 people (NACD,Wesley,UcfD Ag)
Swing = 4 people (DNS,SJRWA,other non-profits)

4. Laboratory space

D. Visiting scientists__1_ ye

A. Educational_ 1 yes no ; _900 sq ft

B. Biological _ 1 yes no ; 600 _sq ft

C. Chemical 1 __yes no ; _400 _sq ft
s

no ; _200_sq ft

5. Storage space 1__yes no ; 2000 _sg ft

6. Dormitories
A. Youth yes__X no ; capacity
B. Adults yes X no ; capacity

7. Outside needs ‘
A. Parking 50 spaces ;B.visitors_100__maximum spaces

C. Loading dock 1 vyes no

8. Location needs (within St. Jones DNERRS Site)

A. Water access Y yes  no ; type of boat_cance
B. Wooded Y yes no ; C. Open_ Y vyes  no

D. Farmlands Y yes _ no

E. Wetlands__ Y vyes no

9. Other needs (This is a listing of a variety of needs that may
arise - please check all that might be of interest to you. Feel
free to add any others.)
A. _Y Special water purity
B. Y Climate control
a. Air conditioning Y
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C.

E.
F.

b.
c.

Humidity_ Y
Heating ¥

_Y Computers

D. _Y Printers

_Y Photocopiers

_Y Laboratory equipment

a.
b.
c.
d.
e.
f.

Balances_Y

Microscopes_Y_

Ovens_Y

Furnaces_Y_

pPH meters Y

Other Water analysis kits; Exhibit lighting; Tissue

preparation machine; Walk-in freezer & refrig.;

Weight scales 300 # cap. wf-1lift

G. Specialized major equipment such as :

a.
b.
c.
d.
e.
f.

g.

Carbon-nitrogen-sulfur analyzer Y_

Particle counter Y

Liquid scintillation counter_

Electromagnetic current meter_Y_
Spectrophotometer_ Y _

Fluorometer Y

Other_Vacuum filter system; Chemical hood; Cryotome

H. Small boats

a.
b'
c'

d.

Size(length)_ 18 ft
Outboard size(h.p.)_ 40
Carrying capacity(lbs.)_1800

Primary uses Collection of data; I & E Tours

I. Field Hydrological Monitoring :

a.

b.
c.

d.
e.

f.
g.

h.
i.
Je.
k.
1.
m.

Fixed station,continuocusly-recording tide
. gauge_Y
Portable water level recorder_Y_
Fixed station,continuously-recording current
meter Y
Portable flow meter_ Y
Fixed station,continucusly-recording
salinometer Y
Portable salinometer,refractometer_Y_
Fixed-station,continuocusly-recording
' thermometer Y_
Portable dissolved oxygen meter Y
Portable pH meter Y
Secchi disks Y_
Water collection bottles(Niskin,Kemmerer) Y
BOD sampler_ Y _
Other_ Fixed station continuously recording dissolved

oxygen meter
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J. Field collectionvgear :

a: Fish seines Y

b. Fyke nets,hoop nets_Y

c. Otter trawls_Y_

d. Benthic grabs,corers,dredges_ Y _

e. Benthic sieves,strainers Y

f. Plankton nets_ Y

g. Other_ Cannon or rocket nets; Radio telemetry equipment

K. Weather station Y

L. Boat docking facilities Y ;a.dry Y b.wet Y c. ramps Y _
d.piers Y

M. Aquariums Y a. salt Y b.fresh Y

N. Plant & animal collections Y _

0. Trails_Y_

P. Shelters Y

Q. Observation blinds Y _

R. Information kiosks_Y_

S. Recreational equipment_ Y

T. Canoes_Y

U. Ranger residence Y

V. Food service Y

W. Kitchen_Y_

X. Boats_Y_

Y. Vehicles _ATV/g

Z. Tractors Lawn mower __Snow_removal_

AA. Heavy equipment

AB. Fuel storage Y

AC. Equipment storage Y

AD. Security_Y ;personnel_ Y equipment Y_

AE. Other

10. Comments

Note:

Summary needs of the DNERR Education & Research Center:
22500 sq ft (Common space = halls - 2000; display-1000;
sales - 200; auditorium/conf/classrms - 8000; restrms -
400; lobby - 1000; = 14600 sg ft + 9900 sg ft individual
needs = offices - 5000; library - 800; ed lab - 900; bio
lab - 600; chem 1lab-400; visitors lab - 200; storage -
2000).

These figures have been modified by an architect’s scoping

of the Center. Further modifications have occured during the
detail design phase. (see figures 8 - 13 for design phase plans).
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VISITORS BARN EXPANSION

The John Dickinson Mansion’s Visitors Barn is planned to be
expanded to include an area that will be dedicated to the
Reserve. The 1location of the Barn is within the St. Jones
component and is ideal for receiving unscheduled visitors. The
State Bureau of Museums and Historic sites will present a
historical and cultural use of the Reserve with an overview of
the estuarine values that have been important to these uses. This
will allow the focus of the Education and Research Center to
receive scheduled visitors who have particular interests in
estuarine management.

TRAILS, BOARDWALKS AND BOAT ACCESS

The trails of DNERR are the foundation of the Reserve’s
environmental, historical and cultural education programs. The
DNERR has located within its boundaries two greenways of the
State’s Greenway Program and therefore eligible for funds to plan
and construct trails within the Reserve.

The construction of the boardwalk will be by far the most
costly of the trail system, however the benefit that the public
will receive will exceed the costs and stimulate a much greater
appreciation of the extensive trail system that runs through the
buffering areas adjacent to this highly productive and culturally
rich estuary. The boardwalk design was contracted with the UsSDA
Soil Conservation Service which also included inspection by the
SCS to insure proper installation. The boardwalk was designed to
meet permit requirements which now call for at least 4 feet of
elevation above the marsh sediments. The boardwalk is handicapped
accessible, 6 feet wide and includes 2 lower education stations
for an intimate experience with the marsh. The boardwalk will
also cross a small gut that includes a canoce launching area to
access the waterway trails that wind their way through the
estuary.

Two brochures with a trail marking system will be developed
to initiate the trail user to this environmental/cultural
greenway. Both brochures will be available near the Logan House
with the DNERR section starting from that point and proceeding to
the proposed DNERR Center. When the Center is completed the trail
will be reversed.
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2. Costs

Education and Research Center

Construction'.’l....l.......I.........l..'...l 3’518’400
Architecture/Engineering..ccscscessccsssssecess$ 260,000

SUIVEYINg.iseeeerssossosensecsessassansonssnsa 9,000
TeStiNg. .. e ieiierececececasecsosscsecnssoss 15,000
SepticC..cieeeienisoseasscscacsosnsncsasnsacsa 41,000
Well..eiiooeeaenosasossnssancscsessososasconsssscsa 25,000
Electricity..iiieeieireneenccocsosscnsansonass 200,000
EQUipment...cieeirereceeeeneesesnscncacnnonns 200,000
TelephOne. . iciiiiieriosscccassosossonsans ceeen 25,000
MOVING. .o ieeeeeieeneenecesacessnsnscaocnsanns 8,000
FUrNitUY . e cv vt ertenneenssnssanssssscessanss 100,000
Landscaping..ccceceessosssossacsssscessccnansas 20,000
PaVing..ceeeseeacascocnssnns csesssenns creeenn 70,000
MiSC. et eereensoesnossessossassoanoscsossasnssns 3,000
Conditional Site Approval..........cc.vvveuen. 600
Planning.....coceieeeeeroeeeenacoscscanccannnnns 50,000
TOTAL. . coeceovceccns T T T $4,545,000

Visitors Barn Expansion

Architecture/Engineering.....cceeeeeecaececann $ 30,000
Construction...iicerteeneeccacscnssonsasssonsa 185,000
CoONtiInNgeNnCY..ccveeereeessesscsaenescsseacnnnss 45,000
FUrNitUre.ceveesveorrersonnsoossossssssorsnnss 10,000

Displays......-....-..............-..--.....-. 185,000
TOTALloo.o-.on--t-ocoooooo..otllolooo--.oct.l$ 455’000

Trails, Boardwalks, and Boat Access

PHASE I - SECTION 2: DNERR E&R CENTER TO KINGSTON-UPON-HULL
UPLAND TRAIL CONSTRUCTION

LENGTH = 6,500 feet
3,000 feet = field edge; 3,500 feet = wooded edge

MATERIALS
stone dust = $4.70/linear foot x 1500 = $ 7,000
wood chips = $1.80/linear foot x 5000 = 3,000
sign posts = $500
grass seed = $500.
brochures & trail markers = $ 6,000

EQUIPMENT = $1,000

FOREMAN = $1,500

PRISON LABOR = $500

MISC.= $500

TOTAL $20,500
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BOARDWALK TRAIL CONSTRUCTION

LENGTH = 1,300 feet

ENGINEERING = $6,000

INSPECTION = $4,000

CONSTRUCTION = $250,000

TOTAL $260,000

3. Environmental Assessment and Engineering Report

The Education and Research Center will be located as close
to the tidal wetlands of the St. Jones River as practical (there
will be no wetlands disturbance and wetlands will be buffered).
In order to achieve this desired location, the structure will be
in or near the 100 year flood zone and near the effects of
shoreline erosion. The facility will be designed to be located on
upland that is currently cleared agricultural lands with a buffer
zone that will protect the effects of the projected 100 year
migration of the shoreline. The structure will be elevated above
the projected 100 year flood elevation.

The Delaware State Historic Preservation Officer has been
consulted throughout the process of developing plans for the
Center because the Center will be partially visible from the John
Dickinson Mansion, a National Historic Landmark. An
archaeological survey has been conducted to identify
archaeological sites which might be impacted by the construction.
Design criteria have been developed to ensure that the Center
will not have an adverse visual impact on the Dickinson Mansion.
The site plan has been designed to ensure that the 19th century
tenant site will be avoided. The DNREC Cultural Heritage Program
is in the process of developing documentation to support a
finding of No Adverse Effect.

The Center site location is between two runway approaches of
the Dover Air Force Base. The Air 1Installation Compatible Use
Zone (AICUZ) study prepared by the Base indicates that the
preferred Center locations are not within accident potential
zones nor within intolerable noise level areas. Also to be noted
that the development of the Center and the operation of the
Reserve will not increase hazards to the aircrafts such as
increased bird populations that could cause problems to jet
engines.

The temporary changes that were caused by the trails,
boardwalks, and boat access were the disturbances in wetlands
that resulting from the installation of the pilings for the
boardwalks. The pilings were driven down to a firm foundation.
The equipment traveled on mats causing damages to the vegetation,
however no excavation or fill occurred 1leaving original marsh
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sediments at existing elevations, allowing for moisture and
nutrient availability for recovery of plant growth. The boardwalk
met Dept. of the Army GP-20 permit conditions that allows light
access to the disturbed areas under the boardwalk for plant
needs.

The need to access water and marsh levels for education and
research required lower elevations of platforms than that of the
rest of the boardwalk. Sizing and spacing of boards will be
installed to maximize light availability to the marsh. Some plant
growth may be altered in these areas. This impact to the wetlands
will present an opportunity to monitor the effects. Especially
valuable may be the ramped docking area that may show changes in
rplant growth as the boardwalk 1lowers in elevation. This
information should prove to be valuable in supporting the current
policies or providing information to improve the decision making
process for these types of activities.

The boardwalk may alter the travel patterns of larger
mammals such as deer, however the four foot minimum elevation of
the boardwalk may be sufficient to allow some travel patterns to
continue or to develop.

Increased public access will disturb some of the wildlife,
however this may be offset by decreased hunting that has occurred
in this area (hunting this close to the DNERR Center will not be
permitteqd). :

Equipment required to drive the pilings used mats in order
to reduce the potential for elevation changes in the marsh.
Traffic across the marsh were confined to the area required to
install the boardwalk and kept to a minimum amount of trips.

After completion of the project, the need for traffic on the
marsh was reduced by use of the boardwalks.

C. SCHEDULE FOR CAPITAL IMPROVEMENTS
"YEAR 1
Education and Research Center

Design & Engineering......... Creressecereseens $ 175,000
Trails, Boardwalks, and Boat Access

Design, Engineering & Construction...........$ 280,500
YEAR 2
Education and Research Center

Site Preparation & Construction..............$3,529,000

Visitors Barn
Design & Engineering........ccceevencnecnnans $ 30,000
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YEAR 3

Education and Research Center
Construction, Furniture & Equipment.....

Visitors Barn

Site Preparation & Construction,
Furniture & DisplayS.:cececscesss

D. MAINTENANCE
Education and Research Center

Annual Operating Costs

Maintenance.........
Energy.scesceccecene
Roads & GroundS.....
Custodialee.icecaneee

TOTAL.: cesoesnssanoss

Visitors Barn Expansion

Annual QOperating Costs
Maintenance.........
ENCrgY.escececcscsnce
Roads & Grounds.....
Custodial......cev.e
TOTAL. e cveeceescssca
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22,200
34,200

5,000
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XVI. AFFECTED ENVIRONMENT

LOWER ST. JONES RIVER

A. S8T. JONES COMPONENT PHYSICAL ENVIRONMENT
1. Climate

Central Delaware has a climate with well-defined seasons.
The Atlantic Ocean, Delaware Bay, and Chesapeake Bay exert
considerable modifying influence on the climate. Easterly winds
off the Atlantic Ocean and Delaware Bay tend to raise the winter
temperature and to lower the normal summer temperature. This
temperate, rather humid climate is typical of most coastal areas
of the Middle Atlantic States.

The warmest period of the year is the last part of July,
when the maximum afternoon temperature averages 89 degrees F.
Temperatures of 90 degrees or higher occur on an average of 31
days a year. Extremes of 100 degrees or more can be expected 1
year in 4. The coldest period is the last part of January and the
beginning of February, when the early morning temperature
averages near 24 degrees, The average number of days when the
minimum temperature is 32 degrees or lower is 90. Temperatures of
0 degrees or lower can be expected 1 year in 6.

The annual precipitation averages 46 inches. The monthly
distribution is fairly uniform during the year. The average
seasonal snowfall (October through April) totals 16 inches,with
" snowfall ranging from only a trace to more than 45 inches.
Drought may occur in any season, but a serious drought is most
likely in summer. Thunderstorms average 30 days a year with
three-fourth occurring between May and August. Tornadoes average
only one a year throughout Delaware causing little damage.
Hurricanes occur in Kent County about once a year, usually in the
period August through October with minor damages. The prevailing
winds are from west to northwest most of the year but are more
southerly in the summer. The average annual windspeed is about 9
miles per hour, but winds of 50 miles per hour or more accompany
severe thunderstorms, hurricanes, and general winter storms
(northeasters).

2. Hydrology

The Lower St. Jones River is tidally influenced, with a mean
tidal amplitude at the river mouth of almost 5 feet. (U.S. Dept.
of Commerce, 1989). Tidal amplitude is somewhat attenuated
upstream in the area of Barkers Landing. River widths within the
lower basin typically range from 125 to 200 feet, with channel
depths of 5 to 15 feet at low tide.

The expansive tidal wetlands of the lower St. Jones River

basin were parallel-grid-ditched for saltmarsh mosquito control
during the 1930’s, and these ditches were last reexcavated in the
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mid-1960’s. This grid-ditching radically altered wetlands surface
hydrology. While the grid-ditches eliminated some mosqguito
breeding, the basic engineering concepts of grid-ditching for
pest control efficacy were not sound, and today much of the grid-
ditched marsh in Delaware must be treated with aerially-applied
insecticides and is scheduled for further treatment with newer,
more environmentally-compatible techniques having high pest
abatement efficacy (e.g. Open Marsh Water Management). Much of
the standing water habitat associated with pools and pannes of
the marsh surface was lost as a result of the parallel-grid-
ditches (which were spaced about 150 feet apart). Today, even
though the grid-ditches of the St. Jones River basin haven’t been
recleaned for 25 years, most of the marsh’s aquatic habitat
continues to be drained at low tide. Almost all tidal wetlands
in Delaware have been parallel-grid-ditched, as have over 90% of
the coastal wetlands from Maine to Virginia.

The entire St. Jones River watershed drains an area of
approximately 54,000 acres of east central Kent County. Fifty-
one percent of this drainage basin is agricultural, 11 percent

urban, and 38 percent classified as "other" (primarily
forest/woodland). Water quality within the Lower St. Jones River
is subject to periodic degradation. Depressed dissolved oxygen

levels are common to this section of the river during the summer
months, possibly due to natural benthic demand or influx of
naturally anoxic water from adjoining wetland areas (DNREC,
1988) . Base nutrient levels (nitrogen and phosphorous) are
considered to be low to moderate. After the advent in 1973 of
the Kent County Regional Treatment Plant on the Murderkill River
near Frederica, most all discharges of treated or partially
treated sewage into the St. Jones River had ceased by the 1980’s.
However, PCB levels in fish flesh from the St. Jones River has
prompted a human health advisory against fish consumption, in
effect since 1988. Salinity levels throughout this section vary
seasonally, with a typical range between 3 and 20 parts per
thousand, dependent upon distance upstream from Delaware Bay and
recent rainfall events.

3. Geology

The St. Jones component is within the Coastal Plain Province
approximately 45 miles south of the Appalachian Piedmont Fall
Zone. The Piedmont-type rocks are covered by a thick wedge of
unconsolidated and semiconsolidated sedimentary rocks. The oldest
and most extensive of these sediments are at the base of the
Potomac Formation and are about 120 million years old. It
consists of color-banded clays with interbedded sands which
eroded off the ancestral Appalachian Mountains. The Magothy
Formation was deposited next with its very distinct white sands
and black 1lignite suggesting a transitional environment from
stream deposits to marine, much like that found in a delta.
Layered on top of the Magothy are marine formations of Cretaceous
through Eocene age with the Piney Point Formation being the
youngest. Above this is an unconformity which represents a gap in
the sedimentary record during which no sediments have been
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preserved (Oligocene age). Later, the sea again covered most of
Delaware and deposited the Chesapeake Group (Miocene age). This
group consists of interbedded silts and sands and reaches a
thickness of 400 feet at the St. Jones. Many of the sandy layers
contain important supplies of water for municipal and industrial
use in the Dover area. The repeated advance and retreat of
continental glaciers during the past one to two million years
(Pleistocene age) caused drastic changes in relative sea level
and the configuration of streams draining from the glaciers. The
resultant Columbia Group and Formation consists of channel
deposits from meltwater runoff which supplies most of the sands
and gravel for construction. Sand and gravel are the most
important mineral resources in Delaware with the most potential
source for Kent County being in and around the St. Jones
component area.

4. Topography

The St. Jones watershed is a plain that slopes gently up-
ward and westward from the Delaware Bay to the Chesapeake Bay
watershed at a high of 72 feet creating a gradient of only 4 feet
per mile over the length of the 15 mile watershed. At the reserve
component the width of the watershed is only 2 miles with a
maximum elevation of 20 feet causing only a slightly steeper
gradual gradient.

B. ST. JONES COMPONENT BIOLOGICAL ENVIRONMENT
1. Flora

Much of the area adjacent to the river is vegetated by
intertidal persistent emergent wetlands, typically extending 500
to 3500 feet from the river’s edge. These wetlands are vegetated
primarily by saltmarsh cordgrass, Spartina alterniflora, which is
Zone I tidal wetlands as classified in An Atlas of Delaware’s
Wetlands and Estuarine Resources (Daiber et al, 1976). In the
Lower St. Jones River watershed, over 90% of the tidal wetlands
are Zone I habitat. Patches of Zone II wetlands, dominated by
saltmeadow cordgrass (Spartina patens) and saltgrass (Distichlis
spicata) which in combination form the salt hay community, are
scattered throughout the higher elevations in Zone I. Big
cordgrass, S. cynosurocides, and common reed, Phragmites
australis, are found along creekside levees and in the backmarsh
near the upland edge. Wetland areas upstream of Rt. 113 at
Barkers Landing are vegetated primarily by mixed stands of S.
alterniflora and S. cynosuroides. Wetland shrub species
(groundselbush, Baccharis halimifolia, and marsh elder, Iva.
frutescens) also occur in tidal wetland areas of higher
elevation. A limited amount of palustrine forested wetlands
occur at the head of the numerous tidal creek tributaries to the
St. Jones River. Wetland types in the Lower St. Jones River
estuary, according to the classification scheme' of the USFWS’s
National Wetlands Inventory, are given in Fig. 14. Some upland
agricultural areas are also included within the component.
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2. Fauna

The Lower St. Jones River site is the focal component of
Delaware’s dual-component Research Reserve, Its 1location
adjacent to the intensively-managed Ted Harvey Conservation Area
gives the area a diversity and abundance of fish and wildlife as
great as any area in the State. In addition, the extension of
the Reserve boundaries to include an area of nearby Delaware Bay
bottom will further complement the diversity of fauna at this
component, Based upon surveys conducted on the adjacent State
Wildlife Area, nearly 100 species of birds may be found on the
Reserve site, including ducks, geese, wading birds, shorebirds,
raptors, wupland game birds, and song birds. Particular
importance 1is attached to black duck, mallard, gadwall,
bluewinged teal, wood duck, bobwhite quail, ringnecked pheasant,
American woodcock, mourning dove and recently reintroduced turkey
because of their importance as game birds and their occurrence as
nesting species in the wetlands and upland fringe. Avian species
such as the blacknecked stilt, black tern, American avocet, and
black skimmer are relative newcomers to the area, and their
occurrence is believed to be closely allied to the construction
of impounded tidal wetlands on the Ted Harvey Conservation Area.
Many incidental or infrequent visitors have also been observed,
and provide an annual attraction for many bird watchers from all
over the eastern seaboard. Important raptors that have been seen
on the site include osprey, peregrine falcon, Cooper’s hawk, red-
tailed hawk, rough-legged hawk, Northern harrier (marsh hawk),
and great horned owl. In addition, at 1least 11 species of
warblers and over 20 species of shorebirds frequent the site in
varying numbers during migration periods. The critical nature of
the Delaware Bay shoreline on the east side of the component as
foraging habitat for migratory shorebirds, especially during late
May and early June when the horseshoe crabs are spawning on the
beaches, has led to the designation of this shoreline as part of
the Western Hemisphere Migratory Shorebird Reserve Network.

All mammals common to Delaware can be found in the wetlands
and forest fringes of the Lower St. Jones River. The white-
tailed deer, cottontail rabbit, gray squirrel, raccoon, red fox,
opossum, and woodchuck are abundant game animals, while muskrat,
mink, and otter are the primary furbearers taken by trappers
within the Reserve and adjacent marshes. Hunting and trapping
are intensively regulated on the adjacent State Wildlife Areas
for public enjoyment, with such activities on the private lands
within the Reserve controlled by the property owners. Habitat
management within the adjacent State Wildlife Areas has
demonstrated successful techniques for maintaining high game
populations consistent with an optimum annual harvest.

Many reptiles and amphibians occur on the component. Six
species of turtles, several types of snakes, frogs and toads, and
salamanders have been féund, associated with habitats that range
from uplands and forested wetlands to freshwater marshes and
tidal ponds. Educational and research opportunities are good for
this group of fauna.
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The Lower St. Jones River and nearby Delaware Bay bottoms
serve as nursery and feeding habitats for many estuarine fish and
shellfish. Important commercial and sport fish include white
perch, blueback herring, summer flounder, American shad,
alewives, menhaden, catfishes, eels, mullet, weakfish, bluefish,
and striped bass. Forage and mosquito-predacious fishes are
abundant in the main river, tidal creeks and pools, including
sticklebacks, sheepshead minnow, bay anchovy, mummichog, and
silversides. Both the Lower St. Jones River and adjacent
Delaware Bay bottom have historically supported extensive oyster
beds which have been seriously depleted in recent years. The
blue crab is currently important, both commercially and as a
recreational source. There is an excellent opportunity to
conduct research necessary to restore or maintain shellfish
resources, both at and away from this component.

C. ST. JONES CULTURAL AND HISTORICAL RESOURCES

The St. Jones DNERR component spans the interface between
two environmental zones of importance in prehistoric settlement
systems. Both the mid-drainage and coastal zones provided
favorable settings for large and small settlements, and the
diversity of floral and faunal species where these two zones come
together provides a particularly rich resource base for hunting
and gathering peoples. Sites in this area provide an opportunity
to study human adaptation to a developing estuarine environment
over more than 8,000 years. In the mid-drainage section of the
study area, there is a medium probability of base camps and
procurement sites from the Archaic Period (6500 B.C. to 3000
B.C.) and the Woodland II Period (A.D. 1000 to A.D. 1600). There
is also a high probability for the entire range of Woodland I
Period (3000 B.C. to A.D. 1000) sites. For the coastal segment,
there is a medium probability of Archaic procurement sites and a
high probability of Woodland I and Woodland II base camps and
procurement sites.

A total of 32 prehistoric archaeological sites in the upland
areas fringing the marsh along the St. Jones River DNERR
component have been reported in the cCultural Resource Survey
maintained by the Delaware Bureau of Archaeology and Historic
Preservation. In 1978, the entire area was subjected to a
reconnaissance level survey conducted by the Kent County
Archaeological Society (KCAS), a chapter of the Archaeological
Society of Delaware, under a survey and planning grant from the
National Park Service. Professional supervision was provided by
the Division of Historical and Cultural Affairs (HCA). The
survey covered St. Jones Neck (on the north side of the St. Jones
River) and the northern portion of Murderkill Neck (on the south
side of the St. Jones River. Fieldwork for this survey included
controlled surface collection by walking over cultivated fields
in parallel transects about 10 meters apart. Each field
containing artifacts was assigned a site number. Separate
artifact concentrations in each field were defined as subareas
and designated by letter.

As a result of this survey, significant archaeological sites
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on the north side of the St. Jones River were nominated to the
National Register of Historic Places as part of a multiple
resource nomination for St. Jones Neck. The boundaries of the St.
Jones Neck Historic District have been defined to include
historical archaeological sites and buildings which preserve
elements of the 18th and 19th century architecture and settlement
pattern (see figure 15). Architectural survey south of the St.
Jones River has been completed at the reconnaissance level, but
evaluation is not complete. ’

'In addition to these location/identification surveys, the
area around the Lower St. Jones River component has been included
in studies which focused on the development and testing of models
for prehistoric settlement. The first of these studies was
conducted by the University of Delaware Center for Archaeological
Research (Custer and Galasso 1983), and was designed to test non-
quantitative settlement models for Delaware’s Low Coastal Plain.
Site data from this study were used to develop a quantitative
predictive model for site location using LANDSAT-generated
environmental data (Custer, Eveleigh, and Klemas 1983). This
LANDSAT-generated model was then tested in a later study (Gelburd
1988).

In the 1980’s two studies were conducted that involved
archaeological testing in the St. Jones DNERR component area. A
survey of the proposed dualization of Rt. 113 between Little
Heaven and Dover AFB was completed by the Delaware Department of
Transportation (Cunningham 1980). Surface collections from five
sites were reported and two sites were recommended for further
testing. Site 7K-F-88 contained prehisteoric and 17th century
historic components, while site 7K-D-35 appeared to be an early
Woodland I microband base camp with intact deposits below the
surface.

Further research was carried out by the University of
Delaware Center for Archaeological Research at the Barker’s
Landing site (7K-D-13) in 1983, Testing and controlled surface
collections revealed that the artifact assemblage came primarily
from mixed plowzone/surface contexts. The types of ceramics
recovered however were diagnostic of the early Woodland I period
and included Marcey Creek, Seldon Island, and Wolfe Neck wares as
well as fragments of stone bowls made from steatite. These
ceramics represent a time range from 2000-500 B.C.
Concentrations of argillite were associated with adjacent fire-
cracked rock concentrations. These features also contained
steatite sherds, points and bifaces. The production of usable
tool forms from argillite blanks was a major activity and may be
related to the production of generalized fish processing tools
(Custer 1984:10). The Barker’s Landing site was located at the
oligohaline boundary, or freshwater/saltwater interface,
reconstructed for initial Woodland I times (Belknap and Kraft
1977, Custer 1989:223). The rich estuarine resources along the
mid-drainage zone provided a highly predictable environment with
a high potential for population growth. Consequently the
Barker’s Landing site became an important social center for the
processing and redistribution of argillite in the early Woodland
I exchange network.
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A review of site locations and existing collections from
Murderkill Neck on the south side of the St. Jones was conducted
by the Delaware Department of Natural Resources and Environmental
Control (DNREC) in 1991 in order to provide a more complete
evaluation of cultural resources from both sides of the St. Jones
DNERR component. This review focused on the mapping and
identification of prehistoric site collections from the 1978 KCAS
study. Colonial period historic collections, often from the same
locations as prehistoric sites, are currently undergoing analysis
by Charles Fithian, Curator of Archaeology at the Island Field
Archaeological Museum and Research Center. These historic period
collections indicate intense occupation beginning in the 1last
quarter of the 17th century.

The majority of the sites are multi-component micro-band
base camps. Base camps included ceramics and a variety of stone
tools, while procurement camps were more limited in the variety
of tools and included no ceramics. At least 20 base camps and 10
procurement sites are present in the study area, while 2 site
locations were based on information from local collectors with no
other information available. Sites 7K-D-12 and 7K-D-13 are
contiguous and represent the only macro-band base camp within the
St. Jones DNERR component. Artifact concentrations and features
from this site complex were scattered over a half mile wide area.
No other sites are as extensive.

Based on the available surface collections, no sites
produced any reliable projectiles diagnostic of the Archaic time
pericd (6500-3000 B.C.). Site 7K-D-35 did produce an Eshback
point which may be one of the earlier point styles found on St.
Jones Neck. A total of 24 sites produced ceramics or projectiles
points diagnostic of the Woodland I period (3000 B.C. to 1000
A.D.), while 21 sites produced artifacts diagnostic of the
Woodland II period (1000 A.D. to 1600 A.D.). A total of 6 sites
were undefined as to temporal period because of the limited size
or absence of the collection.

Because the Woodland I period spans so large a time period
it is useful to separate this period by diagnostic changes that
were occurring in the cultural complexes. These changes are most
readily identified by differences in the methods of producing
ceramics through time. The early Woodland I, or Barker’s Landing
complex (2000 to 500 B.C.) is identified with the use of steatite
bowls or steatite tempered ceramics. Twelve sites included
ceramics or stemmed points diagnostic of the early Woodland I
period. This includes 7K-D-6, 7K-D-12, 7K-D-13, 7K-D-35, 7K-D-
42, 7K-D-45, 7K-D~47, 7K-D-48, 7K-D-52, 7K-F-13, 7K-F-81 and 7K-
F-97. The Barker’s Landing site (7K-D-13) was a large macro-band
base camp located at the oligohaline boundary c.a. 2000 B.C.. The
remaining sites appear to be micro-band base camps.

The Wolfe Neck (500 B.C. to 0 A.D.) and Carey (0 A.D. to 500
A.D.) complexes appear to witness a slight contraction in the
number of sites occupied. A total of six sites produced
Coulbourn, Wilgus or Nassawango types of ceramics attributed to
the Wolfe Neck complex (7K-F-21, 7K-F-81, 7K-F-93, 7K-D-45, 7K-D-
47, and 7K-F-86). Eight sites produced Mockley ceramics
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characteristic of the early Carey complex (7K-F-13, 7K-F-88, 7K-
F-93, 7K-F-96, 7K-F-84, 7K-F-86, 7K-D-45, and 7K-D-47). Macro-
band base camps for these respective complexes were relocated two
and three miles further upstream as the freshwater/saltwater
interface continued to move inland.

The Late Carey (500 A.D. to 1000 A.D.) complex brought a
resurgence in the number of sites occupied in the Coastal Zone.
A total of eleven sites produced Hell Island ceramics associated
with this complex. These sites are 7K-D-6, 7K-D-47, 7K-D-48, 7K-
D-58, 7K-F-13, 7K-F-21, 7K-F-81, 7K-F-88, 7K-F-86, 7K-F-93, and
7K-F-96. No macro-band base camps have been found located
anywhere on the St. Jones River for this time period, or for that
matter, in Kent County. Custer (1989:295) has interpreted the
change in settlement patterns for the Late Carey complex as one
of groups choosing fission over the social investment and
controls necessary for further political evolution. Many
questions remain to be resolved as to the ties and relationships
between these groups. In particular, what were the c¢ritical
factors that allowed expansion of social groups into the coastal
zone again?

The Woodland II period (1000 A.D. to 1600 A.D.) continued
the same pattern of population growth in the Coastal zone that
had begun during the Late Carey complex. A total of 21 sites
produced triangular projectile points or ceramics identified with
this period of occupation. Of these sites, 16 included Townsend,
Killens, or Minguanon ceramics; however twelve sites produced
both the ceramics and diversity of tools associated with base
camps. These were 7K-D-6, 7K-D-12, 7K-D-13, 7K-D-45, 7K-D-47,
7K-D-48, 7K-F-86, 7K-F-88, 7K-F-21, 7K-F-93, 7K-F-13 and 7K-F-96,
A few small macroband base camps are located on the St. Jones
River during the Woodland II period, but most of the larger sites
of this time span are located further south along the rivers of
the coastal zone. Settlement changes for this period included
the disappearance of previous lithic exchange systems, the
development of sedentary, or village lifestyles, and the
appearance of agricultural food production.

While these studies have served to locate and identify a
large number of prehistoric and historic archaeological sites,
little has been done to study these sites in detail. None the-
less, it is clear that the prehistoric sites along the St. Jones
River provide an opportunity to study human adaptation to a
developing estuarine setting over more than 8,000 years.
Ecological information preserved in datable archaeological
contexts in these sites can contribute to a greater understanding
of manner in which the St. Jones estuary developed. The historic
period sites include the earliest settlements in Kent County
(e.g. Kingston-Upon-Hull, Town Point), and offer an opportunity
to study the early period of European settlement away fromn
population centers such as New Castle and Philadelphia. The John
Dickinson Plantation and Mansion, on the north side of the st.
Jones River and east of Rt. 113, is within the boundaries of the
DNERR. The mansion, furnished with antiques, was the childhood
home of John Dickinson (1732-1808), "Penman of the American
Revolution." The outbuildings and landscaping are done to
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recreate the property as it was in the early 19th century, and as
such the complex is a significant educational and tourist center.
These sites also offer an opportunity to study the development of
historic patterns of estuarine exploitation.

D. 8T. JONES ZONING AND LAND USE

All zoning and land use in the Lower St. Jones River
component is Agricultural-Conservation, with exception of an
adjacent parcel of 306 acres which is zoned Industrial-General,
owned by a sand-and-gravel excavation business, west of Rt. 113

and on the river’s north side. This one exception to the
Agricultural-Conservation zoning is shown by cross-hatching in
Fig. 16. A conditional use permit for operation of a borrow pit

for sand-and-gravel excavation was granted by Kent County Levy
Court in January, 1990, for the upland area of the 265-acre
parcel adjacent to the eastern side of the Industrial-General
property. Another borrow pit application for a property west of
Rt. 113 but on the south side of the river was not approved by
the County in January 1991. All future requests for borrow pit
operations in Kent County have been suspended from consideraton
until the County formulates and implements new regulations for
the siting and operation of borrow pits.

The two barrow pit operations will be completely outside of
the maximum boundaries identified for the St. Jones component.
Only the wetlands and buffering woodland edge portions of the
‘Industrial-General zoned parcels have been considered for
inclusion in the Reserve. Sand and gravel operations will not be
allowed within the State controlled Reserve.

Two considerations that have been addressed for the Lower
St. Jones River area -are flight paths and noise 1levels of
aircraft taking-off or landing at Dover Air Force Base. Only a
very small portion of the DNERR component’s buffer area is
within the "Accident Potential Area" identified by the Base, and
all of this area within the component is west of Rt. 113. An
upland area within the Reserve boundaries east of Rt. 113 and on
the north side of the river is the location for a education and
research center and support facilities, and is within Noise
Contours of 70 - 75 db (greater than 75 db is considered a "High
Noise Zone") as identified by the Base (see Fig. 16). However,
this noise 1level is similar to that heard by the staff and
visitors of the Dickinson Mansion and current Visitors center.
Measures to achieve noise 1level reductions of at least 35 dbs
will be  incorporated into the design and construction of
structures where the public is received or in noise sensitive
locations such as classrooms or research environments.

The predominance of the Agricultural-Conservation zoning
over several thousand acres of the component, with the
agricultural flavor that this imparts throughout the lower St.
Jones River basin, in conjunction with consideration of air
traffic patterns from Dover Air Force Base in terms of facilities
sitings, should be conducive to and permit operation of a NERRS
program in the Lower St. Jones River estuary.
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E. ST. JONES TRADITIONAL USES

The Lower St. Jones River estuary has a rich, intensive
tradition of consumption of renewable natural resources that must
be recognized and accommodated by the DNERR program in
development of the Management Plan. Waterfowl hunting, upland
game hunting, muskrat trapping, and commercial fisheries (e.q.
crab and eel potting, gill netting) all occur within the main
channel of the St. Jones River, its tributaries, or throughout
the contiguous wetlands. The recreational fishing pier at the
State-owned St. Jones River Access Area (on the south side of the
River, west of Rt. 113 at Barkers Landing) is used by local
citizens primarily for crabbing and fishing for white perch and
catfish. A private trap-and-skeet shooting club leases several
acres of upland fringe and tidal wetlands adjacent to the Rt. 113
bridge, just to the east of the bridge on the south side of the
River. These and other traditional outdoor activities should be
accommodated by the Reserve program.

UPPER BLACKBIRD CREEKR
A. BLACKBIRD COMPONENT PHYSICAL ENVIRONMENT
1. Climate

The Blackbird Creek component has a humid, continental
climate that is modified by the Ocean and Bays. The component is
only 20 miles north and along the Delaware Bay coast from the St.
Jones component and experiences similar climatic conditions as
that described for the St. Jones.

E%

2. Rydrology

Much of the upper Blackbird Creek is tidally influenced.
The mean tidal amplitude at Taylors Bridge is almost 3 feet (U.S.
Dept. of Commerce, 1989). The most landward reaches of this
upper segment are non-tidal. Typical creek widths within the
upper creek range from 150 to 200 feet in the tidal section, to
only several feet wide in the non-tidal areas nearer the
headwaters. Salinities range from 0 ppt (freshwater) in the
headwater areas to as high as 7 ppt at the lower end of the
Reserve at Taylors Bridge (salinities at the mouth of Blackbird
Creek connecting to Delaware Bay may go as high as 10 ppt).
Water depths in Upper Blackbird Creek range from over 15 feet
deep in the center channel at high tide near Taylors Bridge, to
less than two feet in the upstream center channel at low tide.
The upper Blackbird Creek is often characterized by wide mudflats
in the creek corridor at low tide. Emergent intertidal wetlands
dominate the areas along the tidal section of the creek.
Wetlands edges along the non-tidal section of Blackbird Creek are
donminated by palustrine forested wetlands.
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The entire Blackbird Creek watershed has a drainage area of
about 20,000 acres. Fifty-one percent of the basin is considered
agriculture, 1% urban, and 48% "other"” land uses (mainly
forested). Basic water quality within the Blackbird Creek systen

is considered good.  Bacteria 1levels are, however, sometimes
considered excessive, apparently due to non-point sources (DNREC,
1988). Nitrogen and phéosphorous are considered to be present at

low to moderate levels.

The Upper Blackbird Creek is a relatively undisturbed
section of a large, tidal wetlands system fringed by oak-beech-
maple forest and open farmland. Waters of the Reserve vary in
salinity from 0 ppt at the inland extreme to 7 ppt at the seaward
end at high tide during low rainfall periods.

3. Geology

The Blackbird component is within the Coastal Plain Province
approximately 25 miles south of the Appalachian Piedmont fall
Zone and displays essentially the same geological characteristics
as that described previously for the St. Jones.

4. Topography

The Upper Blackbird Creek watershed slopes gently upward and
westward from the Delaware Bay to the Chesapeake Bay watershed at
a high of 82 feet creating a gradient of 16 feet per mile over
the length of the 5 mile watershed. At the reserve component the
elevation varies from 0-to as much as 57 feet in as little as a
quarter mile with gently rolling slopes for approximately 2 miles
to the extent of the watershed.

B. BLACKBIRD COMPONENT BIOLOGICAL ENVIRONMENT

1. Flora

The wetlands vegetation of the Upper Blackbird Creek estuary
is characterized by two major zones as classified in An Atlas of
Zone I covers the easternmost seaward quarter of the component.
This zone, known as the saltmarsh cordgrass marsh, is dominated
by saltmarsh cordgrass (Spartina alterniflora). This stout,
erect grass occurs as a tall-form near the water’s edge, with a
smaller dwarf-form behind it extending to the level of mean high

water. Some fringes of this zone have common reed (Phragmites
australis). Other associated species found at slightly higher

elevations are saltmeadow cordgrass (Spartina patens), big
cordgrass (Spartina cynosuroides), salt grass (Distichlis
spicata), salt wort (Salicornia spp.), high tide bush (Iva
frutescens), and groundsel bush (Baccharis halimifolia).

Most of the lower Blackbird Creek estuary has been overrun
by phragmites, forming a dense, monotypic cover over vast
expanses of wetlands. This incursion has also occurred upstream
into some of the more seaward portions of the Reserve component.
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The upper landward 3/4 of the component is characterized by
the highly diverse Zone V transition marsh. No single species
dominates this transition zone; it is a varied mixture of species
grading from the cordgrass marsh to a freshwater marsh. Species
found in this zone are saltmarsh cordgrass, big cordgrass, common
reed, marsh mallow (Hibiscus palustris), three-squares (Scirpus
spp.), cattails, (Typha spp.), Wwild rice (Zizania agquatica),
arrow-arum (Peltandra virginica), pickerel weed (Pontederia
cordata), and salt-marsh water hemp (Acnida gcannabina). This
area often has extensive mudflat habitats exposed w1th1n the
creek corridor at low tide.

The upland fringe included in the component is a mixture of .
shrub and tree species. Typical of this area are white oak
(Quercus alba), southern red oak (Quercus falcata), post oak
(Quercus stellata), loblolly pine (Pinus taeda), red maple (Acer
rubrum), sweet gum (Liguidambar styraciflua), American holly
(Ilex opaca), black cherry (Prunus serotina), sassafras
(Sassafras albidum), flowering dogwood (Cornus florida), tulip
poplar (Liriodendron tulipifera), arrowwood (Viburnum spp.), and
blackberry (Rubus spp.).

The wetlands types of the Upper Blackbird Creek according to
the USFWS’s classification scheme (National Wetlands Inventory)
are given in Fig. 17.

While not part of the Reserve, the non-estuarine wetlands
west of Rt. 13, further upstream of the Reserve, are interesting
habitats for study, particularly in terms of their unique biotic
assemblages and their unknown interactions with downstream,
estuarine areas. Much of this non-~tidal palustrine wetlands
habitat is found in Blackbird State Forest and in other forested
areas south of Townsend, all within about 5 miles from the center
of the Reserve. While most of the wetlands of this area are
dominated by maple-gum associations, there are dozens of Delmarva
Bays scattered throughout this region. These topographic swales
or depressions, none larger than a few acres, are wetlands unique
in terms of their geology, hydrology, and biota.

2. Fauna

Its isolation from human disturbance, diverse freshwater
food plants, and abundant aquatic invertebrate populations make
it an attractive waterfowl breeding area. Black duck, mallard
and wood duck are among the most common nesting species. During
the spring and fall migration periods, extensive use is made of
the area by most waterfowl in the mid-Atlantic region, including
Canada geese, dgreenwinged teal, bluewinged teal, gadwall,
pintail, wigeon and shoveler. Because of the habitat’s
particular importance to black duck, its protection from further
degradation will help to maintain a species of special concern.
Wading birds, shorebirds, and raptors also frequent the area for
breeding, migration, feeding and resting. The most common
species include great blue heron, great egret, snowy egret,
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glossy ibis, yellowlegs, sandpipers, kestrels, marsh hawk, osprey
and bald eagle. During a site selection field trip in April,
1990 to the Upper Blackbird Creek, a pair of bald eagles was seen
perched in a tall tree on an island in the middle of the
Reserve. They have since become residents of the reserve and the
pair are one of seven pairs of bald eagles nesting in Delaware.
Because of the inland location from the open tide marsh, use by
most wading birds and shorebirds may be limited, but the extent
of use of the broad mudflats at low tide is unknown at present.
The area is probably of high importance to raptors because of its
remote location and abundant prey populations. Numerous species
of passerine birds also utilize both the wetlands and surrounding
forest for food, cover and nesting.

Almost all mammals common in Delaware are found in the
wetlands and wooded fringe of this component. The forests
support deer, fox, raccoon, skunk, opossum, rabbit and squirrel,
while large numbers of muskrat occur in the brackish and
freshwater wetlands, together with beaver and river otter in

lesser numbers. Trapping of furbearers, and waterfowl and deer
hunting, are popular activities that annually remove a
harvestable surplus. An excellent opportunity to view and

photograph wildlife is afforded by a canoe trip down this very
beautiful waterway.

The Blackbird Creek estuary provides important nursery and
feeding habitat for several species of fish including white and
channel catfish, weakfish, hogchoker, white perch, black drum,
bay anchovy, menhaden, spot and eels, together with a diversity
of benthic organisms including blue crabs. Sport fishing is also
a popular activity at this component for species such as white
perch, carp, yellow perch, and catfish. In the more landward
recesses of the Reserve, where the waters are essentially fresh,
the following fish species are frequently encountered: American
eel, eastern mudminnow, redfin pickerel, golden and spottail
shiners, creek chubsucker, pirate perch, brown bullhead, white
and channel catfishes, yellow perch, white perch, pumpkinseed and
bluegill sunfishes, and tessellated darter. These fish
populations and waterfowl both make use of numerous adquatic
insects found here, including members of the families Corixidae,
Notonectidae, Dyticidae, Gyrinidae, Gerridae, and Chironomidae.
Numerous snakes, turtles, frogs and toads, and salamanders are
resident of the component, utilizing both aguatic and terrestrial
environments.

The Upper Blackbird Creek component represents a tidal
brackish and freshwater habitat differing in estuarine plant and
animal communities from the Lower St. Jones River component. As
such, 1t offers unique and specialized opportunities for
research, education, recreation and management. Its inclusion in
the Delaware NERR System ensures representation of a broad group
of estuarine habitats ranging from fresh to saline.
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C. BLACKBIRD PREHISTORIC AND HISTORIC RESOURCES

The Upper Blackbird Creek DNERR component spans the
interface between two environmental zones of importance in
prehistoric settlement systems. Both the mid-drainage and
coastal zones provided favorable settings for large and small
settlements, and the diversity of floral and faunal species where
these two zones come together provides a particularly rich
resource base for hunting and gathering peoples. Sites in this
area provide an opportunity to study human adaptation to a
developing estuarine environment over more than 8,000 years. In
the mid-drainage section of the study area, there is a medium
probability of base camps and procurement sites from the Archaic
Period (6500 B.C. to 3000 B.C.) and the Woodland II Period (A.D.
1000 to A.D. 1600).

There is also a high probability for the entire range of
Woodland I Period (3000 B.C. to A.D. 1000) sites. For the
coastal segment, there is a medium probability of Archaic
procurement sites and a medium to high probability of Woodland I
and Woodland II base camps and procurement sites.

A total of 73 prehistoric archaeological sites in the upland
areas adjoining the Upper Blackbird Creek DNERR component have
been reported in the Cultural Resource Survey maintained by the
Delaware Bureau of Archaeology and Historic Preservation. The
western half of this upland area (Fig. 18) has been subjected to
reconnaissance level survey for archaeological sites by the
University of Delaware Center for Archaeological Research (UDCAR)
as part of a planning study conducted for the Delaware Department
of Transportation (DelDOT) (Custer and Bachman 1986). The
eastern half of the upland area was surveyed by the Delaware
Department of Natural Resources and Environmental Control (DNREC)
in order to provide a more complete cultural resources inventory
for the Upper Blackbird Creek DNERR component.

Fieldwork methods for both surveys relied extensively on
surface survey technigques, although there are certain differences
which must be kept in mind in comparing the results of the two
surveys. In the UDCAR survey, the surface survey techniques were
more controlled, and designed to determine the extent of sites as
well as their presence. Furthermore, subsurface testing was used
in areas where surface visibility was limited. This means that
the site inventory is probably somewhat more complete for the
western half of the study area. On the other hand, there were
very few areas in the eastern part of the study area which would
require subsurface testing to identify sites.

Although the boundary between the UDCAR survey and the DNREC
was arbitrarily defined by the reguirements of the DelDOT
planning study, it also coincides with a change in topography.
From west to east, the character of the stream valley changes
from a narrow floodplain with steep boundaries to a broad marsh
with more gradual upland edges beginning at the confluence of
Blackbird Creek with Beaver Branch. East of the boundary, there
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FIGURE 18

Historical and Cultural characteristics of the
Upper Blackbird Creek DNERR Component
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are few landforms which extend above the 50 ft. contour interval,
while to the west topographic highs above 50 ft. are common.
Bay/basin features are more common west of the boundary between
the two studies. These differences are reflected in differences
in the frequency and character of sites in the two survey areas.
Six of the nine base camps in the UDCAR survey are found on
landforms above the 50 foot contour interval and are adjacent to
bay/basin features. East of the confluence with Beaver Branch
there are few landforms above 50 feet and all six of the base
canps in the DNREC survey are situated on ridges between the 10
and 30 foot contours bordering the floodplain.

In their analysis of the DelDOT study, Custer and Bachman
(1986:130, 146) identified an extensive pattern of prehistoric
use of bay/basin features as food provisioning and procurement
sites. These closed hydrologic features were found to be
especially prevalent on broad nearly level ridges from Blackbird
Landing west to the headwaters of Blackbird Creek. Nearly 90
percent of the surveyed bay/basin features in the Blackbird
segment of the UDCAR survey were associated with prehistoric
materials and virtually all of them were exploited during the
Woodland I time period (Custer and Bachman 1986:48,136).

The UDCAR survey identified 59 of the 73 sites identified
within the DNERR study area. Fifty of these sites were small
procurement stations containing a few flakes of broken and
discarded tools. Nine sites were identified as base camps, which
are found in settings where food resources are highly predictable

during certain parts of the vyear. These sites are generally
larger in size and in the concentration and diversity of
artifacts than procurement sites. Base camps were further

differentiated on the basis of size and the available resource
acquisition area into micro-band and macro-band base camps when
possible.

One of these base camps was occupied during the Archaic
Period, from about 6500 to 3000 B. C., as indicated by the
presence of bifurcate projectile points. Woodland I sites are
identified by the presence of a variety of stemmed projectile
point styles. Sites occupied during the 1latest of the
prehistoric temporal periods, the Woodland II Period, are
identified by the presence of triangular points. Ceramic styles
are often more sensitive to patterns of temporal change, but none
were found during the survey and they seem to be relatively rare
for Upper Blackbird Creek as a whole (Custer and Bachman
1986:Table 2, Plate 6). Three base camps identified in the UDCAR
survey had both Woodland I and II components, three base camps
produced diagnostic Woodland I types of artifacts, and two base
camps produced no diagnostic artifacts. In the DNREC survey, one
site was identified as a Woodland II base camp, and four other
base camps could be assigned to the Woodland I Period. A sixth
base camp could not be clearly assigned to any prehistoric
period, but was probably occupied at least during the Woodland I
Period. Of the 56 procurement sites identified in the project
area, only 5 produced diagnostic artifacts (Custer and Bachman
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1986, App VII): one was mnulti-component, one was from the
Woodland II period, and three were from the Woodland I period.

In summary, the Blackbird Creek uplands and stream courses
were intensively exploited by Woodland I hunting and gathering
groups in the period from 3000 B.C. to A.D. 1000. The large
number of bay/basin features in proximity to the interface
between mid-drainage and coastal settings favored the
establishment of sites of large size and permanence at the
convergence of these zones. Changes in settlement patterns by
Woodland II (A.D. 1000 to A.D. 1650) times focused food
acquisition strategies primarily on the estuarine resources in
the floodplain rather than the uplands (Custer and Bachman
1986:128, 144, 150). Both the number of sites and the size of
sites decreases during the Woodland II period in the High Coastal
Plain physiographic province, of which Blackbird Creek is a part.

Nothing is known about the Contact Period in the Upper
Blackbird area. This period spans the time from the first
contact of Native Americans on the Delmarva Peninsula with
Europeans (about 1600) to their disappearance as recognizable
tribal groups in the first half of the 18th century. This area
has been identified as a focus of European settlement in the
17th century, although no sites from this time period have been
identified in archaeological collections. The earliest historic
period settlement in the study area 1is represented by the
Huguenot House, which 'is listed on the National Register of
Historic Places. This house was built early in the first quarter
of the 18th century, and was expanded by the second generation of
owners. It is significant as an example of the prosperous
farmer’s residence of pre-revolutionary Delaware. The house and
much of its surrounding acreage was purchased in early 1990 by
Holger H. Harvey, who was instrumental in the State’s acquisition
(with State funds) for the DNERR program of a key parcel of
wetlands having an associated upland buffer/access strip, both of
which were partitioned from the tract previously forming the
Huguenot House property bought by Mr. Harvey. The remaining
standing structures in the area adjacent to the Upper Blackbird
Creek component are agricultural complexes dating primarily to
the 19th century. Reconnaissance level survey for this area is
complete, although it is possible that some structures dating
after 1860 were not recorded.

D. BLACKBIRD ZONING AND LAND USE
All of the properties within the Upper Blackbird Creek

component and the surrounding properties are within a county
agricultural district, and the zonings are either for farming or

single family residential use (Fig. 19). None of the present
uses appear to be detrimental or adverse to the operation of a
DNERR component. Land use codes on Fig. 19 range from vacant

lots to campgrounds to cropland as follows:
000 - Vacant Land

001 - Associated Parcel, Vacant or with
Auxiliary Improvement
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011 - One Family Platted
015 - One Family Unplatted
134 - Campgrounds

901 - Crop
902 - Forest/Woodland
903 - Other

The Upper Blackbird Creek area is only about 26 miles from
downtown Wilmington. This area, like much of southern New Castle
County below the Chesapeake and Delaware Canal,. is either
undergoing rapid residential development or is on the verge of
doing such. With the completion of the "Rt. 13 Relief Route,"
which will be built over the next several years, the rate of
development of southern New Castle County will accelerate even
faster, with the area serving essentially as a "bedroom
community" for urban workers commuting to Wilmington, Newark,
Dover or other urban centers. The DNERR can help to guide and
lessen the environmental impacts of this inevitable development
for lands around the Blackbird Creek watershed.

The planned route of the Rt. 13 Relief Route will affect the
most landward portion of the Upper Blackbird Creek DNERR
component. The Relief Route where it crosses Upper Blackbird
‘Creek will do so at a location about 1000 feet to the east of the
present location of Rt. 13 at the upper end of the Reserve.
Discussions with the Delaware Department of Transportation
(Division of Highways) indicate. that most of the environmental
impacts will occur during construction, and all steps will be
taken to minimize detrimental impacts. The engineering design of
the Relief Route where it passes over the upper Blackbird Creek
corridor will be done in such a manner that minimum permanent
loss of wetlands occurs. Essentially, when the Relief Route is
completed, the environmental ambiance now associated with Rt. 13
will have moved about 1000 feet to the east.

In order to provide a positive benefit to the Upper
Blackbird Creek DNERR component, the Delaware Division of
Highways was receptive to the idea of creating a cance access
site for the Reserve in conjunction with the Relief Route. This
might be done at the uppermost end of the Reserve, on the east
side of the present location of Rt. 13. This would greatly help
provide an appropriate type of water access to upper Blackbird
Creek. Water access throughout the Reserve is limited, so it
will also be necessary to explore creation of an access point for
motorized small boats, perhaps at Blackbird Landing, Taylors
Bridge or another location. The Division of Highways might also
be of assistance with this effort. - -

E. BLACKBIRD TRADITIONAL USES
Several of the management considerations associated with the
Lower St. Jones River component also apply to the Upper Blackbird

Creek component. In particular, concerns with accommodation of
waterfowl hunting and muskrat trapping must be addressed.
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XIX. BASE RESOURCE INFORMATION

A. PLANT SPECIES LISTS

1. 8t. Jones River

PLANT SPECIES IDENTIFIED IN THE ST. JONES RIVER COMPONENT

Scientific nane

Acer rubrunm

Alnus serrulata
Anmelanchier arborea
Amelanchier canadensis
Antennaria plantaginifolia
Apios americana
Ascyrum hypericoides
Asplenium platyneuron
Aster novi-belgii
Baccharis halimifolia
Cakile edentula
Carpinus caroliniana
Celtis occidentalis
Clethra alnifolia
Cornus florida
Diospyros virginiana
Distichlis spicata
Erigeron annuus
Eupatorium hyssopifolium
Eupatorium serotinum
Fagus grandifolia
Gaylussacia dumosa
Gaylussacia frondosa
Hamamelis virginiana
Heterctheca subaxillaris
Hibiscus palustris
Ilex opaca

Ilex verticillata
Impatiens capensis
Iris versicolor

Iva frutescens
Juniperus virginiana
Kalmia latifolia
Kosteletzkya virginia
Leersia oryzoides
Lobelia cardinalis
Lonicera japonica
Lycopus americanus
Magnolia virginiana
Mikania scandens
Nyssa sylvatica
Oenothera biennis
Osmunda cinnamomea
Phragmites australis
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Common Name

red maple

common alder

downy juneberry
oblong leaf juneberry
plantain-leaved pusseytoes
groundnut :
St. Andrew’s cross
ebony spleenwort

New York aster
groundsel bush

sea rocket

ironwood

American hackberry
sweet pepperbush
dogwood

persimmon

saltgrass

daisey fleabane
hyssop-leaved boneset
late-flowering boneset
American beech

dwarf huckleberry
tall huckleberry
witch-hazel
camphorweed

swamp rose mallow
American holly
winterberry

spotted touch-me-not
larger blue flag
marsh elder

red cedar

mountain laurel
seashore mallow

rice cutgrass
cardinal flower
Japanese honeysuckle
water horehound
sweetbay

¢limbing hempweed
sourgumn

common evening primrose
cinnamon fern

common reed



Scientific Name

Pilea pumila

Pluchea purpurescens
Polygonum punctatum
Prunus serotina
Quercus alba

Quercus falcata
Quercus michauxii
Quercus palustris
Quercus phellos
Quercus prinus
Quercus rubra

Rubus sp. :
Sagittaria latifolia
Salix nigra
Sassafras albidum
Saururus cernuus
Scirpus robustus
Smilax rotundifolia
Solanum carolinense
Solanum nigrum
Solidago bicolor
Solidago rugosa
Spartina alterniflora
Spartina cynosuroides
Spartina patens
Vaccinium corymbosum
Viburnum nudum
Viburnum recognitunm

2. Blackbird Creek

Common Name

clearweed

saltmarsh fleabane
water smartweed
blackcherry

white oak

spanish oak

basket oak

pin oak

willow oak

chestnut oak

red oak

blackberry

common arrowhead
blackwillow
sassafras

lizard’s tail

stout sedge

common greenbrier
horse nettle

black night shade
silverrod
rough-stemmed goldenrod
saltmarsh cordgrass
big cordgrass
saltmeadow cordgrass
common highbush blueberry
possum haw

northern arrowwood

PLANT SPECIES IDENTIFIED IN THE UPPER BLACKBIRD COMPONENT

Scientific Name

Acer rubrum

Acnida cannabina
Amelanchier canadensis
Apios americana

Asclepias incarnata var. pulchra

Baccharis halimifolia
Bidens laevis

Carex stricta
Cephalanthus occidentalis
Clematis virginiana
Cornus amomum

Cornus foemina ssp racemosa

Cornus florida
Cuscuta gronovii
Distichlis spicata

Common Name

red maple

salt-marsh water hemp
swamp shadbush
groundnut or wild bean
swamp milkweed
groundsel tree

larger bur marigold

a sedge

buttonbush

virgin’s bower

silky dogwood

gray dogwood

flowering dogwood
common dodder or love vine
salt grass



Scientific Name

Echinochloa walteria
Eleocharis fallax (ambigens)
Eupatorium dubium
Fraxinus pennsylvanica
Galium obtusum
Gratiola neglecta
Helenium autumnale
Hibiscus mosheutos
Hibiscus palustris
Ilex opaca

Ilex verticillata
Impatiens capensis
Iris versicolor

Iva frutescens

Juncus acuminatus
Kosteletzkya virginica
Leersia oryzoides
Leucothoe racemosa
Lilium superbum
Ligquidambar styraciflua
Liriodendron tulipifera
Lobelia cardinalis
Lycopus americanus
Lycopus rubellus
Mikania scandens
Nuphar luteum (advena)
Onoclea sensibilis
Osmunda regalis
Oxypolis rigidor
Panicum virgatum
Peltandra virginica
Phragmites australis
Pinus taeda

Pluchea purpurascens
Polygonum arifolium
Polygonum punctatum
Polygonum sagittatum
Pontederia cordata
Prunus serotina
Ptilimnium capillaceun
Quercus alba

Quercus falcata
Quercus stellata
Rorippa islandica

Rosa palustris

Rubus spp.

Rumex verticillatus
Sagittaria calycina
Sagittaria latifolia
Sagittaria subulata
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Common Name

a barnyard grass

a spike=-rush
Joe-pye weed
green ash

a bedstraw

clammy hedge hyssop
sheezeweed

a rose mallow
marsh mallow
American holly
winterberry
jewelweed

larger blue flag
high tide bush

a bog-rush
seashore mallow

a cutgrass
fetterbush

Turk’s cap lily
sweet gum

tulip poplar
cardinal flower
water horehound

a water horehound
clinbing hempweed
yellow pond 1lily
sensitive fern
flowering fern
cowbane

a panic grass
arrow arum

common reed
loblolly pine
salt-marsh fleabane
halberd-leaved tearthumb
water smartweed
arrow leaved tearthumb
pickerelweed

black cherry

mock bishop’s weed
white oak

red oak

post oak

marsh yellow cress
swamp rose

black cherry

swamp dock

an arrowhead
common arrowhead
an arrowhead



Scientific Name

Salicornia spp.
Sassafras albidum
Saururus cernuus
Scirpus pungens
Scirpus robustus
Scirpus validus
Scutellaria lateriflora
Spartina alterniflora
Spartina cynosuroides
Spartina patens
Stachys tenuifolia
Taxodium distichum
Thalictrum polygamum
Tilia heterophylla
Typha latifolia

Ulmus americana
Viburnum prunifolium
Viburnum recognitum
Zizania aquatica
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Common Name

saltwort

sassafras

lizards tail

a bulrush

a bulrush

a bulrush

a skullcap
saltmarsh cordgrass
big cordgrass
saltmeadow cordgrass
common hedge nettle
bald cypress

tall meadow rue
white basswood
common cattail
American elm

black haw
arrowwood

wildrice



B. FISH AND WILDLIFE

This section is intended to present some of the traditional
uses of the St. Jones River and Blackbird Creek estuaries that
are expected to continue in and around the Reserve and may nheed
particular policies established to reduce the potential for
conflicts. It has been determined that hunting, trapping,
shellfishing, fishing, boating, and agricultural practices are
the major traditional activities of these areas. Other
traditional activities have not been 1listed such as bird
watching, canoceing, hiking, etc., since they are activities that
are covered in the public access plan of this document.

With the increase in public access to these estuaries and a
desire to maintain traditional activities, there is a need to
recognize potential conflicts that could result. As much as
practical, policies will be established that will allow
traditional activities to continue on the Reserve.

Therefore public access will be controlled so that
traditional activities will continue with minimal disturbance to
both the traditional user and the Reserve activities. Limited
access policies, guidelines and general awareness information
will need to be developed to provide for the safety of the
public.

Fisheries management and determination of harvest practices
for finfish and shellfish in DNERR waters will be through the
guldance, assistance and responsibilities of DNREC’s Division of
Fish and Wildlife. Likewise, wildlife management and
determination of harvest practices for upland game, waterfowl or
furbearers in DNERR 1lands will be through the guidance,
assistance and responsibilities of DNREC’s Division of Fish and
Wildlife. At times, and at some locations, certain traditional
activities may be restricted to allow educational and/or research
activities to take place. The DNERR Program Manager shall be
responsible for establishing a procedure that will regulate both -
the traditional activities and the educational and research
activities to minimize their conflicts. This procedure shall be
reviewed annually to assure the optimum blend of all activities.

The following listing of traditional activities is provided
in tabulation form to present only an approximation of
activities, seasons, dates, times, and conflict potentials. The
activities are representative of the area in and around the
Reserve boundaries. Some activities may have never occurred
within the areas that will be acquired by the Reserve or may not
have occurred throughout the seasons, dates or times given.

This information is to be valued as a commitment of the
DNERR to continue traditional activities with the realization
that conflicts will be reduced by providing guidelines and
policies as public access is increased and specific education and
research projects are implemented.
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TRADITIONAL USES OF THE DNERR
ESTUARINE RESOURCES

ST. JONES DNERR COMPONENT

ACTIVITY 1l SEASON | DATES | TIMES | CONFLICT POTENTIAL
Agriculture
Corn May-Sep Public Trespassing
Soybean Jun-0ct Public Trespassing
Potatoes Apr-2aug Dust
Pasture year Public Trespassing
Truck Crops Spring Dust
Forestry Visual
Agriculture has been the greatest land-use activity of the St.

Jones component for over 300 years with consistent boundaries for at
least the last 200 years. With proper buffering of the estuary to the
normal activities of farming, the Reserve will be effected by the
occasional noise, dust, odors, chemicals and sights of this primary
traditional activity. The operations of the Reserve will need to
maintain good public access control to prevent straying into farm
operations for public safety and public damage to the fences, fields,
crops, livestock, and equipment of the Reserve’s neighboring farmers.

ACTIVITY 1 SEASON DATES | TIMES | CONFLICT POTENTIAL

Hunting

White-tailed deer (with the exception of waterfowl, no other hunt-
' ing is permitted during the shotgun and muzzleloader
seasons for white-tailed deer)

Archery Sept to end of Jan |1/2hr Restriction of hunting
except during before to fixed sites compat-
muzzleloader and sunrise ible with other uses
shotgun season to 1/2hr |will prevent conflicts

after
sunset
Shotgun 8 days mid-November Same Same

2 days mid-January
Muzzleloader 3 days mid-October Same Same
3 days mid-January

Wild Turkey late Aprl-early May|1l/2hr Season not yet set for
before DNERR components. All
sunrise other activities should
to 1:00pm|be excluded in areas

open to turkey hunting
when a season is estab-

no hunting zones
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ACTIVITY | SEASON | DATES | TIMES | CONFLICT POTENTIAL
Small Game

Gray Squirrel mid~-Sept to mid-Janjl/2hr Exclusions will be re-
before quired in some sections
sunrise (ie around Center;
to 1/2hr |trails & observation
after points
sunset

Cottontail mid-Nov to mid-Jan Same Same

Rabbit

Bobwhite Quail mid-Nov to Feb 28 Same Same

Woodchuck no closed Season Same Same

Raccoon Sept 1 to Feb 28 Same- Same
except
some
nights

Opossum Same Same Same

Red Fox-(chase Oct 1 to April 30 (1/2hr Same

only) before

sunrise
to 1/2hr
after
sunset

Frog May 1 to Sept 30 Same Same

Snapping Turtle June 16 to May 14 Same Same

Hunting should be accommodated over most of the Component.
Numbers of hunters using area at one time may need to be restricted by
daily sign-in or another method. No conflicts are anticipated if
hunting is properly zoned and regulated.

Migratory Birds

Mourning Dove last 3 weeks of Sep|Noon to Same restrictions apply
last 2 weeks of Oct|sunset as upland Game
mid-Dec to mid-Jan

Rails 3rd week of Oct Same Same
Woodcock ‘ mid-Nov - early Jan| Same Same
Common Snipe mid-Nov to Jan 31 Same Same
Gallinules Sept 1 to early Nov| Same Same
Crows mid-June - March 30| Same Same
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ACTIVITY

Waterfowl

SEASON 1l DATES | TIMES

Nov to Feb 1/2hr
before
sunrise
_to sunset

All waterfow]

established and maintained by DNERR staff.

CONFLICT POTENTIAL

l hunting must be restricted to fixed blinds and pits

Numbers of hunters will have to be restricted depending upon

number of hunting
ACTIVITY
Trapping

Marshes, Streans &

sites that are established.

SEASON | DATES TIMES

Ditches

(leghold or conibear traps-aquatic sets only)

Muskrats,mink,
otter,raccoon,
Oor opossum

Upland Areas

(box or leghold traps)

Raccoon

(box trap)
Opossum & rabbit

ACTIVITY

-+

early Dec-mid-March

all year-N side of St Jones;
leghold not allowed on S side
from mid-March to early Dec

I
only during legal hunting
season in late fall & winter
SEASON

DATES TIMES

CONFLICT POTENTIAL

None

as long as trapper’s
"coming-and-going"

is known to the Reserve

Manager in order to

coordinate with educa-

tional/research uses

CONFLICT POTENTIAL

NOTE: Seasons indicated for commercial/recreational
finfishing or shellfishing are traditional times,not
legally set periods - most have no legal closed sea-
sons in the tidal rivers for recreational or commer-
cial finfishing nor recreational crabbing(ex. noted)

Fiéhing-comm (no commercial shellfishing is allowed in tidal rivers or

creeks-no crabs,

White perch

fixed gill nets
(no fixed nets in

Feb-May
Delaware Bay within 1/2 mile

from tidal river mouths)
no nets > 200 ft |mid-May to late-September
(nets < 200 ft long for Recreational netting)

Anmerican eel
(eel pots)

early spring to late fall
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oysters, clams, mussels)

None as long as nets

do not obstruct naviga-
tional channel- no more
than 1/3 distance from
shore

Floats to mark pots
could cause naviga-
tional obstacles if
placed too densely



ACTIVITY
Horseshoe Crab

(shoreline -
collection)

Fishing-recr (no

Blue crabs (crab
pots, 2 /person)

White perch

White perch,cat-
fish,crabs

(Barkers Landing fishing pier)

Bluefish,weakfish (mouth of St. Jones

striped bass,
white perch,etc.

Snapping turtles
(may also be sold)

Female diamond-
back terrapins

ACTIVITY T

Beoating~-comm

Barge
(sand & gravel)

ACTIVITY
Boating=-recr

Drifting or
anchored sport-
fishing in St.
Jones River

Transit for sport
fishing of small
boats from
Barkers Landing
to Delaware Bay

SEASON *

closed season: May 1 - June 7

DATES

TIMES

(except for those with comm.

lic., who can harvest with no
limits on Wed, Thur, or Fri);

rest of year = 6 crabs/day

for those without comm.

lic.

CONFLICT POTENTIAL

Applicable only to
State or Federal lands

recreational oystering or clamming allowed)

late-May to late-October

early April to June
(drifting or anchored boat,shoreline)

Spring to Fall

Spring to Fall

mid-June to mid-May

(legal seasons)

mid-July to

early

(legal seasons)

SEASON |

Year around

SEASON |

Spring to

Spring to
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DATES

Fall

Fall

Densely placed floats
could cause navigation
obstacles

None
Recreational
Finfishing
None Allowed
All Year

River-shoreline/surf)

October

- TIMES

T

None

None

None

CONFLICT POTENTIAL

None - unless major
dredging is proposed

CONFLICT POTENTIAL

None

None



TRADITIONAL USES OF THE DNERR
ESTUARINE RESOURCES

BLACKBTRD CREFK DNERR COMPONENT

ACTIVITY 1l SEASON | DATES | TIMES | CONFLICT POTENTIAL
Agriculture
corn May-Sep. Public'Trespassing
Soybean Jun-0Oct Public Trespassing
Pasture year ) Public Trespassing

Agriculture is the greatest land-use activity of the Blackbird
Creek component. However, development pressures are stressing this
tradition. With proper buffering of the estuary to the normal
activities of farming, the Reserve will only be effected by the
occasional noise, dust, odors, chemicals and sights of this primary
traditional activity. The operations of the Reserve will need to
maintain good public access control to prevent straying into farm
operations for public safety and public damage to the fenceg, fields,
crops, livestock, and equipment of the Reserve’s neighboring farmers.

ACTIVITY 1 SEASON DATES | TIMES | CONFLICT POTENTIAL

Hunting

White-tailed deer (with the exception of waterfowl, no other hunt-
ing is permitted during the shotgun and muzzleloader
seasons for white-tailed deer)

Archery Sept ‘to February 1/2hr Restriction of hunting
except during before to fixed sites compat-
muzzleloader and sunrise .|ible with other uses
shotgun season to 1/2hr |will prevent conflicts

after
sunset
Shotgun 8 days mid-November Same Same

|2 days mid-January

Muzzleloader 3 days mid-October Same Same
3 days mid-January

Wild Turkey late Aprl-early May|l/2hr Season not yet set for
before DNERR components. All
sunrise other activities should
to 1:00pm|be excluded in areas
open to turkey hunting
when a season is estab-
lished except in defined
no hunting zones

158



ACTIVITY |l SEASON | DATES | TIMES | CONFLICT POTENTIAL
Small Game

Gray Squirrel mid=-Sept to mid-Jan|1l/2hr Exclusions will be re-
before quired in some sections
sunrise (ie around Center;
to 1/2hr |trails & observation
after points
sunset

Cottontail mid-Nov to mid-Jan Same Same

Rabbit ,

Bobwhite Quail mid-Nov to Feb 28 Same Same

Woodchuck no closed Season Same Same

Raccoon Sept 1 to Feb 28 Same- Same
except
some
nights

Opossum Same Sane Same

Red Fox-(chase Oct 1 to April 30 {1/2hr Same

only) before

sunrise
to 1/2hr
after
sunset

Frog May 1 to Sept 30 Same Same

Snapping Turtle June 16 to May 14 Same Same

Hunting should be accommodated over most of the Component.
Numbers of hunters using area at one time may need to be restricted by
daily sign-in or another method. No conflicts are anticipated if
hunting is properly zoned and regulated.

Migratory Birds

Mourning Dove last 3 weeks of Sep|Noon to Same restrictions apply
last 2 weeks of Oct|sunset as upland Game
mid-Dec to mid-Jan

Rails 3rd week of Oct Same Same
Woodcock mid-Nov - early Jan| Same Same
Common Snipe mid-Nov to Jan 31 Same Same
Gallinules Sept 1 to early Nov| Same Same
Crows mid-June - March 30| Same Same
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ACTIVITY | SEASON | DATES | TIMES | CONFLICT POTENTIAL

Waterfowl Nov to Feb 1/2hr
before
sunrise
to sunset

All waterfowl hunting must be restricted to fixed blinds and pits
established and maintained by DNERR staff. :

Numbers of hunters will have to be restricted depending upon
number of hunting sites that are established.

ACTIVITY 1 SEASON | DATES TIMES | CONFLICT POTENTIAL

Trapping

Same as St. Jones, except upland trapping for raccoon with
either box or leghold traps can occur year around on both
sides of the creek (vs. year around only on the north side
of the St. Jones; on the south side of the St. Jones,
leghold trapping for raccoon can occur only from early
December to mid-march).

Fishing-comnm

Same as St. Jones, except not closed to commercial or
recreational harvest of oysters, clams or mussels - this
is because these shellfish are not found here in
harvestable quantities.

ACTIVITY SEASON DATES TIMES CONFLICT POTENTIAL

Fishing=-recr
Similar to St. Jones, but no pier or surf fishing; also,
more sportfishing in small boats may be occurring in the

upper Blackbird for largemouth bass, pickerel, perch,
crappie, sunfish, etc. than occurs in the upper St. Jones.

Boating-comm
None

Boating-recr

Similar to St. Jones, but not as much small boat traffic
to-and-from Delaware Bay.
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APPENDIX A

DELAWARE NATIONAL ESTUARINE RESEARCH RESERVE

PROPOSED IMPLEMENTATION TIMETABLE

Pre-designation
STAFF
- Program Manager (85% time; 100% state funded)
- Research Coordinator (20% time; 100% state funded)
- Education Coordinator (20% time; 100% state funded)
- Realty Specialist (20% time; 100% state funded)
- Res, Prot. Specialist (20% time; 70/30 state/NOAA funded)
- Cult. Pres. Specialist (20% time; 70/30 state/NOAA funded)
- Landowner Assistant (30% time; 70/30 state/NOAA funded)

ACTIVITIES )

- Develop draft management plan/FEIS

- Some baseline studies, monitoring and species inventories

- Begin detailed design of Education and Research Center

- Acquire minimum key lands and water

- Develop final management plan

- Sign MOU NOAA/DNREC

- Sign MOU DNREC/DH&CA

- Begin DNERR trail & boardwalk at E&R Center; design,
layout, construction, interpretive signs & brochure

- Initiate public access

- Secure components

- Initiate volunteer program

- Develop coordinated education and research outreach effort

- Begin outdoor on-site education program

- Research program integration with Sea Grant researchers

- Perform restoration, exotic species control, or any other
manipulative activities required (none scheduled or funded
as of this writing - OMWM and phragmites control are only
known potential)

1st year (following plan approval)
STAFF
- Program Manager (100% time; 100% state funded)
- Research Coordinator (30% time; 100% state funded)
- Education Coordinator (30% time; 100% state funded)
- Estuarine Educator (100% time; 100% NOAA funded)
- Realty Specialist (20% time; 100% state funded)
- Realty Assistant (10% time; 100% state funded)
- Res. Prot. Specialist (20% time; 70/30 state/NOAA funded)
- Cult. Pres. Specialist (20% time; 70/30 state/NOAA funded)
- Landowner Assistant (20% time; 100% NOAA funded)
- Volunteer Coordinator (30% time; 100% state funded)
- Folklorist (30% time; 100% Interior funded)

ACTIVITIES
- Planning for 2nd year
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~ Continue acquisition of Reserve lands and water

- Construction of E&R Center site preparation

- Planning for Center occupancy at end of second year

- Install DNERR signs

- Begin monitoring & baseline NOAA funded studies

- Coordinate trail development to Bay via neighboring DNREC
Fish and Wildlife property

- Continue environmental/cultural trail to Dickinson Mansion

- Design visitors center expansion

- Coordinate NF&WS Aquatic education program with DNERR for
overnight facilities for visiting researchers/educators at
M&M lodge (located between DNERR components)

- Initiate active interaction of DNERR/DCMP

- Begin interaction of DNERR with EPA/NEP’s

- Collect and develop curricula materials for Reserve

- Field test curricula materials

- Begin NOAA funded research program

- Annual report

2nd year

STAFF (2nd year through 5th year)
- Program Manager (100% time; 100% state funded)
- Research Coordinator (80% time; 100% state funded)
- Education Coordinator (60% time; 100% state funded)
- Estuarine Educator (100% time; 100% state funded)
~ Secretary (100% time; 100% state funded)
- Realty Specialist (20% time; 100% state funded)
- Realty Assistant (10% time; 100% state funded)
- Res. Prot. Specialist (20% time; 100% state funded)
- Cult. Cons. Program Manager (20% time; 100% state funded)
~ Landowner Assistant (30% time; 100% state funded)
- Volunteer Coordinator (30% time; 100% state funded)
- CMP Specialist (100% time; 100% NOAA-CMP funded)
- F&W Scientist III (30% time; 100% NOAA-CMP funded)
- Folklorist (100% Interior funded)
- Project WILD Coordinator (100% NOAA-CMP funded)
- Aquatic Coordinator (100% USF&W funded)

3 P&W Program Managers (100% state funded)

The following positions will be located at the E&R Center but
will not have dedicated time assigned specifically to DNERR
projects. Rather these positions present every day assignments
that will enhance the Reserve’s programs, and the Reserve and the
tools that it produces will be valuable to their projects.

- F&W Program Manager (50/50 state/USF&W funded)

~ 3 F&W Scientists -II (100% state funded)

- 5 F&W Scientists II (100% USF&W funded)

- F&W Scientist II (90/10 state/USF&W funded)

- F&W Scientist IT (100% NOAA-CMP funded)

- F&W Scientist I (100% NOAA-CMP funded)

- F&W Scientist I (100% USF&W funded)

- 2 F&W Technicians (100% USF&W funded)

- 2 F&W Technicians (100% state funded)

- Boat Captain (100% state funded)

- Secretary (50/50 state/USF&W funded)
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ACTIVITIES

Staff participation in research and education workshops
Planning for 3rd year

Continue acquisition of Reserve lands and water

Acquire some operational equipment (mowers, computers,
cances/boats, etc.)

Year-round monitoring of Reserve

Begin monitoring of contributing watersheds

Continue coordination of Reserve education & research
programs with other compatible efforts

Initiate a DNERR awareness program

Continue development of curriculum materials for various
age groups

Continue on-site educational programming

Initiate formal volunteer program

Cultivate support groups

Protect historic barn on slaughter tract

Continue construction of E&R Center

Construct boardwalk canoe launch & pier

Develop brochures

Annual report

3rd year
ACTIVITIES

- Planning for 4th year

Continue acquisition of Reserve 1ands and water
Prepare the final site & architectural design for
Dickinson Plantation/DNERR Visitors center

Establish field use of Reserve by E&R Center staff
Establish guided and self guided tours

Seek State funding for Federally funded DNERR staff
Investigate additional sources of funding for special
projects

Integrate DNERR education program with the State parks
Nature Centers

Develop wayside exhibits for chklnson/Center trail
Annual report

4th year
ACTIVITIES

Planning for 5th year

Review 5 year management plan for revisions

Continue acquisition of Reserve lands and water

Begin construction of D1ck1nson Plantation/DNERR Visitors
center

Design indoor .exhibits

Develop and field test out-reach progranms

Continue to augment research and education

Establish cultural and archaeological educational &
research activities

Continue to strengthen ties with other middle Atlantic
estuarine research projects

Annual report
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5th year
ACTIVITIES
- Planning for 6th year
- Revise DNERR management plan
- Continue acquisition of Reserve lands and water
- Begin fabrication of indoor exhibits
- Initiate educational out-reach program
- Continue to augment research and education
-~ Develop stronger ties with other NERRs in research,
monitoring, and education
- Annual report

Implementation timetable is subject to changes due to available
resources and appropriations of State and Federal funds.
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APPENDIX B

BIOGEOGRAPHIC CLASSIFICATION AND TYPOLOGY

BTIOGEOGRAPHIC CIASSTIFICATION

Virginian Region
4. Middle Atlantic Subregion (Sandy Hook to Cape Hatteras)

TYPOLOGY

Class I - Ecosystem Types

Group I - Shorelands
A. Maritime Forest-Woodland

3. Temperate Deciduous Biome

Group II - Transition Areas

A.
B.
C.
D.
F.

Coastal Marshes ~ Tidal, Non-tidal & Tidal Freshwater
Coastal Swamps
Intertidal Beaches
Intertidal Mud and Sand Flats
Intertidal Algal Beds
2. Southern latitudes

Group III - Submerged Bottoms

B.
C.

Subtidal Softbottoms
Subtidal Plants

Class II - Physical Characteristics

Group I - Geologic

A.

B.

C.

D.

Basin Type

3. Bay

5. Tidal River
Basin Structure

1. Coastal plains estuary
Inlet Type

1. Unrestricted
Bottom Composition

1. Sand

2. Mud

4. Oyster shell
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Group II - Hydrographic
A. Circulation
1. Stratified
2. Non-stratified
B. Tides
2. Semidiurnal
3. Wind/Storm Tides

C. Freshwater
1. Surface water
2. Subsurface water

Group III - Chemical
A. Salinity
1. Positive estuary
3. Salinity zones
c. Mixohaline
(2) Polyhaline
(3) Mesohaline
(4) Oligohaline
B. pH Regime
Circumneutral
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APPENDIX C
MEMORANDUM OF UNDERSTANDING

Memoranda of understanding (MOUs) are important with various
agencies, groups and organizations in the management of DNERR.
Some of these agreements will involve two main management issues:
the uses, administration, operations and maintenance of
facilities and components; and the interaction of the Reserve
with other cooperative prograns.

An MOU between DNREC and the Division of Historical and
Cultural Affairs will be necessary to operate and manage the
Dickinson Plantation Visitors Barn’s DNERR section.

Other MOUs will be appropriate as the uses of the Reserve
become integral tools to other agencies, schools, groups and
organizations that will depend on the attributes of the DNERR to
enhance their estuarine programs and the wvalues that their
efforts will provide to the Estuarine Reserve System. The Friends
of the John Dickinson Mansion, the St. Jones River Watershed
Association, the Kent Conservation District, the Delaware Nature
Society, Wesley College, the University of Delaware, Delaware
State College, the Cooperative Extension Service, USFWS, USDA-
SCS, NMFS are a few of the groups that MOU’s may be important to
the successes of the DNERR.

These MOU’s will be developed during the first five years of
program implementation.

The following is the MOU between DNREC and NOAA/OCRM
regarding the Federal-State relationship during the establishment
and development of DNERR. This MOU commits DNREC to long term
maintenance and management of the DNERR consistent with the
national objectives.

168



MEMORANDUM OF UNDERSTANDING
BETWEEN
THE STATE OF DELAWARE
AND

THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

The S8tate-Federal Roles in the Delaware National Estuarine
Research Reserve.

Preamble

ThiﬁPMgﬂogéqdum of Understanding ("MOU") is made this day
of V- & -+, 1993 by and between the State of Delaware to the
benefit of the Department of Natural Resources and Environmental
Control ("DNREC"), having an address at the 0Office of The
Secretary/DNREC, 89 Kings Highway, Richardson and Robbins
Building, Dover, Delaware 19903 and the National Oceanic and
Atmospheric Administration, Department of Commerce ("NOAAY),
having an address at the Sanctuaries and Reserves Division,
Office of Ocean and Coastal Resource Management, National Ocean
Service/NOAA, 1305 East West Highway, Silver Spring, Maryland
20910 and concerns the establishment and administration of the
Delaware National Estuarine Research Reserve ("DNERR").

WHEREAS, DNREC has determined that the waters and related coastal
habitats of the DNERR components provide representative
opportunities to study natural and human processes occurring
within an estuarine ecosystem; and

WHEREAS, it is the finding of DNREC that the resources of the Sst.
Jones River and Blackbird Creek DNERR components, and the values
they represent to the citizens of Delaware and the United States
will benefit from the management of these components as a
multiple site National Estuarine Research Reserve; and

WHEREAS, NOAA has concurred with that finding and pursuant to its
authority under Section 315 of the Coastal Zone Management Act of
1972 ("CzZMA"), as amended, P.L. 92-583, 16 U.S.C. 1461, and in
accordance with implementing regulations at 15 CFR 921.30, may
designate the areas of the lower St. Jones River and the upper
Blackbird Creek as components of the multiple site Delaware
National Estuarine Research Reserve; and

WHEREAS, DNREC, as the State agency designated in the management
plan for the Reserve ("Plan") and by the State of Delaware as
being responsible for managing the Reserve, acknowledges the need
and requirement for continuing State-Federal cooperation in the
long-term management of the Reserve in a manner consistent with
the purposes sought through its designation.



NOW, THEREFORE, in consideration of the mutual c¢ovenants
contained herein it is agreed by and between DNREC and NOAA,
effective on the date of the designation of DNERR, as follows:

ARTICLE I: State-Federal Roles

I: State-Federal Roles in Reserve Management

A. DNREC, as the principal contact for the State of Delaware
in all matters concerning the Reserve, will serve to
ensure that the Reserve is managed in a manner consistent
with the CZMA, and in particular the goals of the National -
Estuarine Research Reserve System ("NERRS") under Section
315 and the management objectives of the Plan. 1Its
responsibilities for Plan implementation will include the
following:

1.

Effect and maintain a process for coordinating and
facilitating the roles and responsibilities of all
agencies involved in the management of the Reserve,
including but not limited to:

a. The administration of facilities, programs, and
tasks related to Reserve management;

b. Education and Research agenda developed and
implemented in accordance with corresponding
elements of the Plan;

c. Activities and programs conducted pursuant to
the State’s Federally=-approved coastal
management program authorized under the CZMA, as
amended; and

d. Enforcement programs regulating water quality,
fish and wildlife habitat protection, sport and
commercial fisheries, and non-consumptive
recreational activities;

As the Governor’s designee and the recipient State
entity in matters concerning all financial
assistance awards authorized under the CZMA, DNREC
will apply for, budget, and allocate such funds
received for acquisition and development, operation
and management, and education, research and
monitoring;

Subject to appropriations, continue the designation
of three State positions to serve as Reserve
manager, Education coordinator and Research .
coordinator;



B.

4. Seek State and other funding for acquisition,
development, management, and operation of the
Reserve;

5. Seek State and other funding for education and
research programs at the Reserve;

6. Comply with all of the requirements of Section 106
of the National Historic Preservation Act, as
amended, and all regulations and guidelines issued
thereunder.

7. Serve as principal negotiator on issues involving
proposed boundary changes and/or amendments to the
Plan;

8. Submit annual reports to NOAA on the Reserve
describing, in accordance with 15 CFR 921.40,
program performance in implementing the Plan and a
detailed work program for the following year of
Reserve operations, including budget projections
and research efforts;

9. Respond to NOAA‘s requests for information and to
evaluation findings made pursuant to Section 312 of
the CZMA; and

10. In the event that it should become necessary, based
on findings of program deficiency, serve as the
point-of-contact for the State of Delaware in
actions involving the possible withdrawal of
Reserve designation, as provided at 15 CFR 921.42.

Within NOAA, the Sanctuaries and Reserves Division
("SRD"), of the Office of Ocean and Coastal Resource
Management ("OCRM") will serve to administer the
provisions of Section 315 of the CZMA to ensure that the
Reserve is managed in accordance with the goals of NERRS
and the Plan. In carrying out its responsibilities, the
SRD will:

1. Subject to appropriation, provide financial
assistance to DNREC, consistent with 15 CFR 921 for
acquisition, development, management, and operation
of the Reserve;

2. Subject to appropriation, provide financial
assistance to DNREC and other eligible entities for
education, research and monitoring programs for the
benefit of the Reserve;



3. Serve as  the point-of-contact for NOAA in
discussion regarding applications for any financial
assistance received by DNREC under Section 315 of
the CZMA, including any performance standards,
compliance schedules, or Special Award Conditions

- deemed appropriate by NOAA to ensure the timely and
proper execution of the proposed work program;

4. Participate in periodic evaluations scheduled by

OCRM in accordance with Section 312 of the CZMA to

. measurée DNREC’s performance in Plan implementation

and its compliance with the terms and conditions

prescribed in financial assistance awards granted

by NOAA for the Purposes of the Reserve and advise

appropriate OCRM staff of .existing or emerging

issues which might affect the State’s coastal
management program;

5. Regarding SRD-funded research conducted within the
Reserve, maintain communication with DNREC and, in
a timely manner, supply the DNREC with copies of
all progress reports, final reports, and data sets
received by SRD; and

6. Establish an information exchange network
cataloging all available research data and
educational material developed on each Reserve
included within NERRS.

ARTICLE II: Real Property Acquired for the Purposes of the
Reserve

DNREC agrees that deeds for any real property that it acquires
for the Reserve with federal funds under Section 315 of the CZMA
will contain the language set forth in 15 CFR 921.21(e).

ARTICLE III: Program Evaluation

During the period that federal financial assistance is available
for Reserve operations and management, OCRM will schedule,
pursuant to 15 CFR 921.40, periodic evaluations of DNREC’s
performance in meeting the conditions of such awards and progress
in implementing the Plan and the provisions of this MOU. Where
findings of deficiency occur, NOAA may initiate action in
accordance with the procedures established at 15 CFR 921.41.



IN WITNESS THEREOF, the parties hereto have caused this MOU to be

executed.

NATIONAL OCEANIC AND
ATM;SPHERIC ADMINISTRATION

Hing Director
Rfflice of Ocean and Coastal
Resource Management
National Oceanic and Atmospheric

Administration
U.S. Department of Commerce

‘74: /°E>
[/

Date

ol lde—,

“TAPT FrFﬁcesca M. Cava
Chief

Sanctuaries and Reserves Division
Office of Ocean and Coastal
Resource management

National Oceanic and Atmospheric
Administration

U.S. Department of Commerce

*lo/9>

I |Date

STAT DELAWARE

stophé A. [G. Tulou
Secretary
Delaware Department of Natural
Resources and Environmental
Control

S ’&-93

Date

David S. Hugg III

Director

Management and Operations
Office of The Secretary
Delaware Department of Natural
Resources and Environmental
Control

/E

Date
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STATE OF DELAWARE
DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL

DIVISION OF SOIL AND WATER CONSERVATION
89 KiNGS HIGHWAY
P.O. Box 1401
OFFICE OF THE DoveRr. DELAWARE 19903 TELEPHONE: (302) 739 - 4411

DIRECTOR

June 2, 1993

Mr. Lee E. Emmons

DNERR Program Manager

Office of the Secretary
Department of Natural Resources
and Environmental Control

89 Xings Highway

P.O. Box 1401

Dover, DE 19903

RE: DNERR Final Management Plan - DCMP Consistency
Dear Mr. Emmons:

The Delaware National Estuarine Research Reserve (DNERR)
Final Management Plan was reviewed with regard to its consistency
with Delaware’s Coastal Management Program. Below is an analysis
of the DNERR document as it relates to the management issues of
the CMP document.

Wetlands

The DNERR project will be in compliance with the 10 policy
statements in the Delaware CMP report. The DNERR project will not
destroy any wetlands. A boardwalk has been ccnstructed over a
portion of wetland of which a permit from DNREC was obtained.

Beaches and Shorelines

The DNERR project will not effect the 14 policy statements
found in the Delaware CMP document. The facility will be set back
200 feet from the nearest tidal wetland. None of the site’s
beaches will be disturbed. No Jjetties, piers, groins,
breakwaters, seawalls, etc. are planned for this facility.

Coastal Waters

The DNERR program has been reviewed against all 33 policy
statements concerning ccastal waters found in the Delaware CMP
document. The DNERR project will be in compliance with all 33
policies.

Delaware's good nature defrends on gyou!



Lee E. Emmons
June 2, 1993
page 2

Underwater Lands and the Coastal Strip

The proposed DNERR facility will be located within the
"coastal strip" or Coastal Zone as defined in Title 7, Chapter 70
of the Delaware Code. However that State law only regulates
heavy industrial uses, manufacturing uses, and bulk product
transfer facilities. The proposed DNERR facility is none of the
three. It is a public education and research facility. Therefore,
it is not regulated by the Delaware Coastal Zone Act and requires
no permit. Thus, the DNERR project is completely consistent with
that portion of the Delaware CMP.

The DNERR boardwalk included a dock which required a
subaqueous lands lease that was obtained from DNREC.

Erosion, and Sediment and Stormwater Management

The DNERR project will require a Sediment and Stormwater
Management Plan Approval prior to any construction. The property
owner 1is responsible for acquiring this approval from the
Division of Soil and Water Conservation of DNREC. The program
manager of the DNERR project will comply with this requirement.

Other Concerns

The DNERR project 1is in compliance with the policy
statements found in Sections 5B, 5C, and 5D of the DCMP,
including the agricultural lands section.

The facility will require a State permit for an on-site
septic tank and drain field. In addition, a State permit will be
required for the public drinking water well. These two permits
will be acquired as the project approaches the construction
phase. Obviously, the facility cannot be constructed without
these two permits. Obtaining these two permits will be the
responsibility of the contractor.

In summary, The Delaware National Estuarine Research Reserve
Final Management Plan is consistent with the Delaware Coastal
Management Program.

If you require any further assistance or information
concerning this matter please do not hesitate to contact me.

Singerely,

7 sz/&’ﬂ/‘(/{/‘\[

arah G. Cooksey

Program Administrat
Delaware Coastal Mana ent
Program
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Department of
Commerce

‘National Oceanic and Atmospherlc
Admlnlstraﬂon

15 CFR Part 921
'Naﬂond Estuarine Reserve Research
_System Program Regulations; Interim
Final Rule '
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Federal Register / Vol.

5. No. 141 / Monday. July 23. 1980 / Rules and Regulations

DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric
Administration

15 CFR Part 921
[occket No. 70874-0133)

Natcnai Estuarina Reserve Research
System Prcgram Regulations

saeney: Office of Oceanand Coastal
T2zsurce Managemen: (OCRM),

: | Ccean Servica (NCS). Nationzl
C:2znic and Almosoreric
Acmunistration (NOAA) Department of
Ccmmerce. '

ACTION: Interim firal rule. -

vallC

SUMMARY: The regulations revise
existing rules for national estuarine’
reserves in accordance with the Coastal
Zcne Management Reauvtherization Act
cf 1985 {title IV, subtitle D. Pub. L. 99-
272) and recommendations contained in
tze U.S. Department of Commerce,
Office of Inspector General Report No.
F-726-5-010, “Opportunities to
Strengthen the Administration of the
Estuarine Sanctuary Program.” Effective

with the signing of Public Law 99-272 on -

April 7, 1988, the name of the Estuarine
Sanctuary Program changed to the
National Estuarine Reserve Research
System Program: estuarine sanctuary
sites are now referred to as national’
estuarine research reserves. These
regulations revise the process for
designation of research reserves.

Greater emphasis is placed on the use of
reserves to address national estuarine ¥«

research and management issues, and to
make maximum use of the System for .
research purposes through coordinition

with NOAA and other Federal and state

agencies which are sponsoring estuarine
research. Additional emphasis is also

given to providing financial assistance

to states to enhance public awareness
a~d understanding of estuarine areas by
providing opportunities for public : . -
education and interpretation. The
regulations provide new guidance for
delireating reserve boundaries and new
procedures for arriving at the most
effective and least costly approach to
acquisition of land. Clarifications in the’
total amount of financial assistance
authorized for each national estuarine

reserve. and criteria for withdrawing the

designation of a reserve. bave alsc been
ecdded.
DATES: Effective Date: These interim
final regulations are efiective July 23.
1990. :

Comirents: Comments are invited and
will be considered if sutmitted on or
before September 21. 1990.

—_— —

- ADDRESSES: Mr. Joserh A. Uravitch,

Chief: Marine and Estvasine
Management Division: Office of Ocean
and Coastal Resource Maragement,
;\:-OSI'NOA:\: 1825 Connecucut Avenue

(202) 673-5126.

FOR FURTHER INFCRMATION CONTACT:
Mr. Jeseph A, Uravitch, (202) 673-5128.
SUPPLEMENTARY INFORMATION:

I. Authority

This nctice of interim final rulemaking
is issued under the authority of section
315{a} of the Coastal Zore Management
Act of 1972 25 amended. 16 U.S.C. 1461
(the Act). The National Estuarine
Reserve Research System has been
operating under regulations published
June 27, 1984 (49 FR 263510).

I1. General Background

On October 28, 1388 (53 FR 43818)
NOAA published proposed regulations
for continued implementation of the
National Estuarine Reserve Research
System (NERRS) Program pursuant to
section 3135 of the Act, 16 U.S.C. 1461. -
Written comments were accepted until
December 30, 1988. These comments
have been considered in preparing these
final regulations. A summary of the
significant changes to the proposed

‘regulations is presented below.

These interim final regulations

establish the Program’s mission and

goals and revise procedures for ~ -
selecting.’designating and operating

national estuarine research reserves.

[IL Changing the Name and Emphasis of
the Program

. -_The'1965 Coastal Zone Management *
Act and its athendments established the .
" National Estuarine Reserve Research

System (System). The System consists of
(1) esch estuarine sanctuary designated
prior to April 7, 1968 which is the date of
epactment of the Coastal Zone -
Management Reauthorization Act of
1888, and (2) each estuarine area
designated after the Act. The term
estuarine sanctuary no longer appears in

regulations: the term research reserve or

reserve appears in its place. :
The Mission Statement for the System

is much the same as for the National

Estusrine Sanctuary Program which -

_——

~—

~“implement this section.

“these regulations the Governor of &

support the research mission. rot as
ends in themselves. Consuitation by the
Secretary with other Federzi and stare
agencies to promote use of crne or merz
reserves within the System by suen
agerc.es when conducting estuarine
reseirch is also a clearly defired gral ¢!
the Svstem. The regulaticrs also
emprasize the use cf a reserve’s nat
resources and ecoicgy lo enhance pubdlic
awareness and crndersianding of
esiuarine areas. arnd to prav:de suitanie
oppartunities for public education and
interpretation. This educstion geal has
been elevated to become ore of tha
essential criteria for desigrnation of a
reserve,

al

IV. Revision of the Procedures for
Selecting, Designating and Operaling
National Estuarine Research Reserves

(A) Revision of Designction Crizeriz.
The Coastal Zone Management
Reauthorization Act of 1985 established.
for the first time, statutory criteria for
designating an area as a national
estuarine research reserve. An area may
be designated by the Secretary of H
Commerce as a national estuarine
research reserve if:

- {1) the Governor of the coastal state in
which the ares is located nominates the ares
“for that designation: and
2) the Secretary finds that:
(A) the areas is & representative estuarine °
ecosystem that is suitable for long-term
-research and contributes to the
"biogeographical and typological balance of
the System:
_{B) the law of the coastal Siate provides
_long-term protection for reserve resources to

"“ensure & stable environment for research:

_ < (C) designation of the ares as a reserve will
_ serve to enhance public awareness and
“nnderstanding of estuarine areas. and

* provide suitable opportunities for public

«~education and interpretation: and

.. (D) the coastal State in which the area is
" located has complied with the requirements
of any regulations issued by the Secretary o

- Some of these criteria for designation
are either new or substantially more

; specific than those contained in the

~ former regulations. For example. under

coastal state must nominate an

- = estuarine ares for designation. and

existed prior to the 1985 amendments.™ - - findings are required that the law of the

However, the goals for the National

stress the use of reserve sites for
promotion and coordination of estuarine
research on a naticnal level as the " ~
highest pricrity and reason for - .
establishing the System. The protection
and management of estuarine areas and
resources are clearly intended to

. -.coastal state provides long-term
. Estuarine Reserve Research System f;_'fr'_?rprotecﬁou for reserve resources to

- ensure s stable environment for
research and that designation of the
““area will serve to enhance public

-’ awarsness and understanding of
 estuarine areas. The criteria in the

existing regulations have been revised
sccordingly.
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(B) Ravision of 5ite Criteria and
Procedyres. The cniena fer selecting an
estuarine area for designation as a
naticnal estuarine research reserve have
feen expan-ed to provide guidance fr
datermining boundaries for the proposed
size. The Office of Inspector General
Rzport No. F-T15-3-010 cnticized the
ack of spacifc gndeimes for sevtng
lim:'s on bouncares around estuarme
s3nctiaTies to ensure that onty land
essintial to he musion of the program
be included inside the sanctuary.
Rzferences in the existing requlations to
ensure that the boundaries encomzass
=2 adequete porticn of the key land and
watar areas cf the natural syster to
2pproxilcate an ecological unit are oo
vaguse, particulariy since terms are not
defined. The propcsed regulations
define key land and water areas as a’
“ccre area” within the ceserve which is
30 vital to the fecticaing of the
estuarine ecosystem that it must be
under a level of contral sufficient to
ensure the long-term viatility of the
reserve for research on natural
processes. The determination of key
land and water areas must be based on
scientific knowledge of the area. The
concept of a “buffer” zone 1o protect the
core area and provide additional
protection for estuarine-dependent
species has also been defined in the
regulations. The bufer zane may include
an area necessary for facilifies required
for research and interpretation. and
additionally, to accommodate a shift of
the core area as a result of bialogical,
ecological or geomorphalogical change
which ressanably toudd be expected to _
occur. States will be required to use :
scientffic riteria to justfy the ©/, .
boundaries setected for & proposed site. *

The information requirements for "~
NOAA approval of a proposed site
under existing regulatiocs were
confusirg and now have been clarified.

NOAA has recognized the need to’
conduct studies to develcp a basic -

description of the physical, chemical, |

snd biological characteristics of the aite.
As a result. stales may now be eligible
for Federal funding of thesa studies after
NOAA upproval af a proposed site.
(C) Management Plan Developmeal

Once NOAA approves the propased site”

- b

and decides 1o proceed with =

designation, the state must developa™

i

draft management plan. The contents of
the plan. including the memorandum of
understanding {MOU) batwesn NOAA
and the state, are specified in the
regulatians. The acguisition portion of
the plan has been greatly expanded to
implement recommendations n the
Office of inspector General Report No.
F-726-5-010. It {s proposed that states

be required to iustify the usa of fae
sirrple acquisition methods and make
greater use ¢f nom-fe= simple metheds to
ccnserve cxpendiiure of funds. For each
parcel. both in the core area and th=
bier 2rme, states must determine, with
apgrepriate jusufication (1) the
rinimum level of conToils) reguired. (2)
the level ef existing state control. and (3)
the leval of additional state conwol(s)
raquired: states must also examize all
reasonabie alternatives for attaining Gie
additicnal level cf control required.
periorm a cost anaiysis of each. and
rank, in order of cost, the alternative
methods of acquisition which wers
considered. The cost-effecliveness
assessment rmust also ccmpare short-
term and lang-term casts. The state shall
give pricrity consideratian to the least
cogtly method(s) of attaining the
minimum level of long:term control
required. shich is sufficiemt to meet the
statutary requirement that “the law of
the coastal state provides long-term
protection for reserve rescurces to
ensure a stable environment for
resegrch. See 18 U.S.C. § 1481{b}{2)(B).
(D) Financial Assistance Awards for
Site Selection and Post Site Selection.
The Tirst of five types of awards under
the National Estuarine Reserve
Research System is for site selection
and post-site selection, which inclndes
preparation of a draft management plan
(including MOU) axd the collection of
information mecessary for preparation of
the emvironmental impact Hatement.
The maximam {otal Federal share of
thesa awands bas been raised to .
$100,000 asdascribed in § §21.50. 0 this *
amount, up 0 $35,000 may be used to
condoet the site selsction process s -
dem}tﬂrl in § 92111 Alter NOAA's '
approwal of 2 proposed site and decision
to proceed with the dasignation procees,
the state may expend (1) up to $40,000 of
this amount to develop the draft
management plan and collect

" information for preparatian of the

eaviromaental impact statement; and (2)
up ta the remainder of available fumds to
conduct studies to develop a basic
description of the physical, chemical, .
and blalogical characteristics of the ite.

(E) Finaaciol Assistance Awa:ds for
Acquisition, Development, and Initial
Manqgeorent. The regudations divide -
e ty {for irancial assistancs . -
awards for acgulsition and development
into two phases. In the tritial phass, . -~
states ars working to meet the critsra
required for formal research reserve
designation, ié. establishing adequate
sate control over key land and water
areas in accordance with the draft

" management plan and preparing a Bnal

management plan. In this predesignation

phase. funds are available for acguiring
interest in land, which s the zrimary
purzose of this award. and for miner
ccnstuction (e.g. nature trails and beat
ramps), preparaticn of architectural and
engineering plang and specificaticns,
development of the final managezent
plazm. and hiring a reserve mzrager and
other stafl as necessary to implament
the NOAA appreved draft mazagement
clan.

Tre lexgik of Yme for this irital
phase of acquisiton and developmar:
may te up to three years. After the site
receives Federal designatioc as a
national estuarine research reserve, tha
state may request additional financial
assistance to acquire additiczal

roperty interests (e.g., for the buffer
zone). for construction of rezearch and
interpretive facilities, and fo: restorative
activities in accordance with the
approved final management plan.

The Coastal Zone Managament
Reauthorization Act of 1985 specifies
that the amount of financial assistance
provided with tespect to the acgaisition
of land and waters, or imterests therein,
for any ane national estuzarink research
reserve may not excaed an smoant
equal to 50 per centum of tha costs of
the lands, waters, and interests therein
or $4,000,900, whichever amount is less.

The amount of Federal financial
assistance provided under the
regulations {or development costs
directly asaociated with major facikity
construcfion {i.e., other thanland -
acquisition) for any oae nafienal
estuarins rescarch reserve mast not
excaed 58 per-centum of e costs of ©
such construction or $1,500.000,

. whichever amownt s less. <

(F) Financée! A:sirtb}?éauw‘rz';z:s
Operation and Mapagement. LT
amournt of Pederal fnancial assistance
available 10 2 stxte to manage the - -
reserve and operate programs comsistent
with the misston and goals of the
Natiomal Estuarine Reserve Research
System has been raised from $30,000 to
$70,000 for each twelve momth pedod.
Up to ten per cent of the total award |
(Federa] and state} each year may be -
used for constructian-type acfvities.

(G) Fincncial Assistance for_

 Rasearch. The Coastal Zone

Management Reauthorization Actof

. 1088 specifically affects the conduct of *

the System’s research program by
establishing the requirement for .
developing Estuarine Research -
Cuidalines for the ﬁdud o .rasu:t:hml
within ths system w
these guidelines shall incinde. The
legislation also requires the Secreiasy of
Commercs o requirs that NOAA, in

_conducting or supporting estuarine
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research, give priority censideration to
research that uses reserves in the
Svstem, and that NOAA consult with
cther Federal and state agencies to
promote use of ore or more reserves by
such agencies when condueting
estianre research.

" Theresearch guideiines. which are
referred to in the regulations, but are net
part of them, state that NOAA will
grovide tesearch grants cniy for
£:cposals which address research
¢.estions and coastal management
issues that have highest naticnal priority
as determined by NOAA. in
consultation with prominent members of
t=e estuarine research community.

One significant addition to the
regulaticns is that research awards are
available on a competitive basis to any
coastal state or qualified public or
private person. thus making it possible
for public or private persons,
organizations or institutions to compete
with coastal states and coastal state
wniversities for NOAA research funding
to work in research reserves.

(H) Financial Assistance for
Monitoring. The Coastal Zone
Management Reauthorization Act of
1985 authorizes tHe award of grants for
the purposes of conducting research and
monitoring. While objectives in
estuarine research and estuarine
monitoring are mutually supportive,
monitoring is generally designed to
provide information over longer time
frames and in a different spatial context.
Consequently a separate subpart -
addressing specifically the development
and implementation of monitoring
projects has been included in the
regulations, -~ . - et -n

‘(1) Financial Assistance Awards for
Iaterpretation and Education. The
Coastal Zone Management S
Reauthorization Act of 1985 authorizes
the award of grants for the purposes of
conducting educational and interpretive
activities. To stimulate the development
of innovative or creative interpretive’
and educational projects and materials
which will enhance public awareness
ead understanding of estuarine areas,
the regulations provide for funds to be
available on a competitive baais to any
coastal State entity. Thesa funds are -

provided in addition to any other funds -
available to a coastal state.under these . .

regulations. e 2T
Categories of potential educational
and interpretive projects include: .7
(1) Design. development and
distribution/placement of interpretive or
educational media (i.e.. the development
of tangible items such as exhibits/
displays, publications, posters, signs,
audio-visuals, computer software, and
m~~~ which have an educational or

.l

" and research and educational groups

interpretive purpose. and techniques for
rmaking available cr locating information
concerning reserve resources, activities,
or issues);

(2) Development and presentation of
curicula, workshops, lectures, seminrars,
and other structured programs or
presentations for on-site facility or fleld
use;

(3) Extension/outzeach programs: or

(4) Creative and innovative methods
and techrologies for implementing
interpretive or educational projects.

Interpretive and educational projects
may be oriented to one or more research
reserves or the entire System. Those
projects which would benefit more than
one research reserve, and, if practical,
the entire National Estuarine Reserve
Research System, shall receive priority
consideration for funding.

V. Summary of Significant Comments on

- the Proposed Regulations and NOAA's

Responses
NOAA received comments from 18

_sources. Reviewers included Federal

and state mgencies. academic
institutions, and the National Estuarine
Research Reserve Association. The
comments of the National Estuarine
Research Reserve Association (NERRA)
are a summary of comments submitted
to NERRA by most of the managers of
the existing and proposed national
estuarine research reserves. All .
comments received are on file at the
Marine and Estuarine Management

Resource Management and are
available at that office for review upon
request. Each pf the major issues raised
by the reviewlers has been summarized
and NOAA's responses are provided

‘under the relevant subheading in this
section. NS

Ceneral:
Three reviewers recommended that

" more emphasis be placed on developing
an Information network among research

reserves and between research reserves

-

and institutions. Two of these reviewers

noted the absence in the proposed .-/

regulations of a paragraph which had - . lest
. public access impacts in single .
* regulations (49 FR 28502, June 27, 1984). °

addressed this subject in the existing i
The deleted paragraph concerned the

: development and Federal administration
of & research and education information

exchange network for the System.

Response: NOAA agrees. The section

referring to information exchange
batween NOAA and the Reserves bas
been reinstated in § g21.1(h).

Sgeciiic

Section §21.1—AMission. Gocls. end
Cereral Prcvisions

Preposed § 921.1(c)—Ore reviewer
suggested the deletion of the first
sentence of this provision which states,
“National estuarine research reserves
shail be open to the public.” This
reviewer ncted that in muitiple
compornent reserves some components
may not be appropriate for general

. public access: either because of the

purpose or emphasis of managemert at
that site (e.g., research) or due to the
limited interest which the managing
entity has in the component (e.g.. a
conservation easement which does not
provide for unlimited public access).
This reviewer expressed concern that
state denial of general public access at
such compopents of a reserve could be
challenged on the basis of this provision.
Response: Consistent with the goal of
the National Estuarine Reserve
Research System to "enhance public
awareness and understanding of the
estuarine environment and provide 3
suitable opportunities for public
education and interpretation.” public
access should be allowed to the greatest
extent possible permitted under State
and Federal law within national
estuarine research reserves. However."
the statement, “National estuarine
research reserves shall be open to the

_ public™, does not require that all

components of a multi-component

Division. OfBice of Ocean and Coastal reserve or the entire area within the

boundaries of a sitgle component
reserve be open to the general public .
unconditionally. The last sentence of
§ 521.1(c) reads, “Consistent with __

- | resource protection and research " . -

objectives, public access may bée”
restricted to certain areas withina .
research réserve.” Where unconditional
public access is not consistent with
resource protection and research ~
objectives as stated in the approved
management plan (e.g.. public access
would interfere with reserve research or
is likely to diminish the value of reserve

*" pasources for future research) it must be

limited accordingly. Just as cerain areas
are idestified in reserve management
plans as being more or less sensitive to

component resarves, the same is true of
components in multi.component .
reserves. Frequently in management
plans for multi-component reserves one
or more components will be identified
as those for which the relative )
management emphasis will be public
education and Interpretation. Similarly,
other components are identified as those
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which emphasize research and rescurce
protection.

Prepcsed §922.1(d) and § 521.2 (e j=
Seven reviewers comrtented on these
provisions. These comments rapged
from cne sentence requesung
clanfication to approximately six pages
of cemments dedicated to these
provisions aloze. These comments also
ranged rom expressing concern ot
cojection regarding the propesed
{imitations on tatitat marupulatica to
suggesting a more restrictve apsicach.

One reviewer expressed strong
cupgert for ar outnight prokibition on
habitat manigulation, whether fer
management or research. except for
restoration activities where such
restoration can avoid long-term adverse
impacts. Another reviewer commented
extersively on this provision; expressing
strong objections to a prokibition on
kabitat manipulation actvities for
management purpcses. This reviewer
stated that the "preservafion” of a
habitat requires actve rmanagement
involving habitat mamipulation.

One reviewer requested darification
of the difference between restoration
activites and habitat mardpulation for
research or managemerrt purpeses. One
reviewer saggested criteria for assessing
the degree of “manipulafion™ a proposed
research project may involve. One
reviewer requested clarification of the
intent of this provigion and how it may
apply to: (1) actions necessary o protect
public health: {2} protection of existing
speciess and {3) allowance for :
restorative activities for historical
preservation. One reviewer stated that |
whatever type of habilat manipulation -
determined allowable by NOAA, day- ;.
to-day site management declsions are
best nsade by the professional staff of
each reserve. . -+l zocaal s

One reviewer eequested clarification
of the mtent of this pesrvisiog and of the ™.
differences between habiiat © _ . /.5
manipulation for research, habitat _
manipulation for management, apd
habitzt mamipulation for reatarstion. . .2

This same reviewer streseed the primary |

impartaoce of the gcological and - .-
representative integrity of a reserve.
Response: The miseion of the National
Estuarine Reserve Resaarch Syviem, as
stated in § 921.1{a), “Is the =~ " -
establishment aad mansgement, thraagh
Federal-state coaperatinn, of & gatiomad
system of estuarine research regerves -
representative of the various regiaas .
and esiuarine types (a the United
Stg:ies” (emphasis added). Tha ficst
Secretarial finding requised for
dasignation of an estuarine ares asa
national estuarine reserve under section
315(b}(2)(A) of the Act, 18 US.C.
1461(b)(2)(A). is that “the area is &

represenicuve estuurine ecosystem that
1s suitable for long-term rasemreh and
coniributes o the biogeograrhical and
typoiogical betance of the Sysrem”
(ernpaasis added).

The primary intent of § 921.1(d) and
§ 921.1(e} is to restrict and allow
activities invoiving habitat maaipulaticn
to the degree necessary to ensure that
teserves are. and continue to be.
representative esiuarine ecosysterns. [t
is this mission, and requirement of tha
statute. that the System goals of
§ 921.1(b) are meant to support. This
mission, end requirement of the statute.
is the foundation upon which the System
is built, the primary basis en which
estuarine areas are selected and
designated as reserves. and the
uncerlyirg principle with which all other
aspects cf reserve development and
operation must be consistent. As one
reviewer stated. in no case should the
ecciogical or representative integrity of
a reserve be comprised.

Habitat manipulation activities
conducted for a purpuse other than (1)
restoring the representative integrity of
a reserve or (2} estuarime Tesearch. are
rat consistent with this requirement of
the statute or the mission of the System.
A reascnable [mitation on the nature
and extent of trabitat mamipulation
activities corrducted as a part of
estuarine research is mecessary to
ensure that the representative integrity
cf a reserve ia protected. Likewise, -
reasonable exceptions to these
limitations oo habitat manipulation |
activities are appropriate for reasans of
puhlic health and the protection of ather.
sensitive resources (e.g. endangered/
threatened wildlifa and significant
histgrical and cultural resomrces). ¥ ° |
habf{tat manipulation is determined to be
necessary In such & case, then such 77
activities should be Hmited so as notto
significantly Impact the representative
and ecolegical integrity of the reserve.

Cantrary to the asserfion af one
reviewer, fhe intent of designating and
managiog a research reserve is notto -
“preserve” that particular babitat in &
stasis condition. Estuarine ecosystems
are naturally dynamic habitats which
we have yet to fully understand. -
NOAA's intent in desigrating estuarine
areas as national estuarine ress ;
reserves is to protect the reprasentative
character of each individual reserve and,
thereby estahlish & national system of
estuarine areas represeniative of the -
biogeographic regions and estuarioe
types of the United States. Theee
representativé estuarine research .
reserves then provide opportunities for
long-term research, education, and
interpratation. -

Generaily, it is NOAA's beiizf that,
given the less-than-perfect stata of
knowledge regarding beth the
functioning of estuarine ecosvsterns and
the effects of natural and anthropogenic
change that manipulation sheuld be
carefully limited within estuasine
research reeerves. Outside the conlext
of a carefully planned. and pee:
reviewed. research or resteraticn
activity, NOAA believes that habitat
mazipulation for maragement purpescs
ixvolves a significant sk to the
represemiative integrity and character of
a natienal estuarine research reserve.
As a resuit. the phrase in the proposed
regulaticns “habitat manipulation for
rasource management purposes” is
intended to m2an hzbitat management
for the promotion of a particular species
or habitat, or for scma purpose ather
than research involving or restcration of
a representative "natural” estuarine
ecosystem.

NOAA acknowledges that much
research involves some degree of _
manipulatian of the resqurce(s} and
habitat(s) which are the subject of
study. In this regard, seserves are not
intacded to be “control” habliats culy,
and some degree of hahitat :
manipulation s recognized as an
essential aspect of much important
estuarine research However, research
activities condncted within a reserve
shonld pot inwolve mmmipuiative - -~
activifies that, becaxwe of theirmmatare or
extent, wonld significantly impair the -
“natnrai” represantstive vatus fie,
repreaeatative character) of the reserve.

7 NGAA #15d $chdviledges that ' 751"

restoration efforts may involve
extenstve habitat mamdpiation - -~

3 lcﬁvith's.Mmj'éduarhemhuﬁ )

+ome ecological change ws a

. result of human acfivittes (o9, “ * -

bydrological chamges, dgtentional/ - -
unimentions] ipectes composition -~ -
chaniges—introduced ard exotic species, -
etc). lnthoss aress desigmated as " .
pational sstuarineresearch reserves,
such changes may have dimiished the
representative character and integrity of
the site. Where restoration of such
degraded areas is determined necessary
within this context, fuch acHvities must
be carefully plinned. Much research is
recessary to determine the “natural” .
representative stale of un estuarine area
(i.e., aa esinarine scosyslam minimally .
affected by buman activity ot infludoce)
Frequenfly, such Humiﬂag_qiﬁvfdu
provide excellent opportinities for
management odeated rasearch .’ - for
In respocse to Teviswers requests for -
clarificatica and censistent with the
response provided above, § 921.1(d) and
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§ $22.1{e) have been revised
arzcropriately.

Proposed § 921.2/f)—{1) One reviewer
recommended that a formula be
ect2dished that would "pre-determine
e minimum level {percentage) of funds
that would be set as:de within the tots!
Sys2mj budget for specific categones
(Research. Educatisa, Monitoring,
Creration/Management, Acquisiton.
and Devaiopmert).” In addition, this
same reviewer recommended that the
a:lccation of acquisition/development
fincds should be made on the basis of
graatest need measured againat
pracdetermined criteria.

Response. NCAA acknowledges that
under certain conditions establishment
of predetermined percentages for
allocating funds among programmatic
categories could provide greater.
predictability in the distribution of
Fedéral funds among reserves. However.
the advantages of such an approach
depend on a predictability in both the
level of annual appropriatons as weil as
major acquisition and development
nieeds for the Reserve system. The
uncertainties in appropriation levels and
acquisition needs are sufficient enough
to make an allocation formula among
the six major funding categories
(research, education, monitoring,
predesignation, acquisition/
development, operations) unfeasible.

NOAA attaches primary importanca
to long term support for the operational
needs at each reserve as deacribed in
§ 921.32 of these regulations, and to-
fulfilling the research. education and
monitoring objectives of the program
ur.limited eligibility for these for the
awards. . veSTheoce

(2) Four reviewers expressed concern
or objection to limiting the funding -
eligibility of any one reserve under any -
type of award. particularly operation/
management awards. These reviewer's
comruents ranged from general concern
to recommending that all funding caps
be removed from all types of awards
Tese reviewers also stated their ~.

general concern regarding a perceived
lack of long term Federal financial

commitment to the Systam. .\ =
Response: Annual appropriations are
limited, not unlimited. Pm'gi:'v_nﬁbﬂity
limits for each reserve havea been " " -°
established in regulations only where
determined appropriate and necessary
for the establishment and on-going ’
support of the mission and goals of the
System. These regulations establish
annual eligibility limits for operations
{570.000 per year, per reserve) and
program-life limits for site acquisition
(54 million per reserve). Punding
eligibility limits have not been
established for research, monitoring,

game.

ard education grant funds. See subparts
F. G. H. Site acquisition limits are
statutory. (16 U.S.C. 1461(e}(3)(A))
Funding limiss ensure that some
f:nding is available for those types of
awards which support most directly the
tission and goals of the System (J e.,
generaily, after designation of a reserve.
the competntive awards). As
importantly, funding limits are
necessary to ensure that available funds
are awarded in a relatively fair and
proportional manner amang national
estuarine research reserves. In the
absence of such limits, ¢ne or a few
research reserves could receive the bulk
of available funds at the expense of all
other reserves. These limits prevent
such a substantially disproportionate

"distribution of limited funding.

At present, some of the existing
research reserves in the System are

*approaching the eligibility limits for

acquisition and facility development
awards. while most have received less
than 50 per cent, and a number less than
25 per cent. of the eligibility limits of
these type of awards—a difference
between these categories of
approximately one to three million
dollars. These differences are justifiable
on the baais of relative need, reserve
size, property values, construction costs,
etc. A greaterdifference in relative .
allocation of funds between reserves
would favor disproportionally some

. reserves and, as a result, be detrimental

to the System as 8 whole. ...
Eligibility limits are established for
the purposes noted above and not to
unreasonably'festrict a resedrch reserve
from access to available Federal funds. :
Onu the basis of NOAA’lv_expgrie,p}:g.in_ .
administering Federal financlal " "0

.~

of comments from many Yesearch -
reserves, the eligibility limit for 3., °
operation/management awards was
raised to a maximum of $70,000 per site
per year. In response to comments on .
ths pro regulations, the eligibility
limit for major facility construction has s
been raised 50 per cent in these final -
regulations (see response under
proposed § 921.31 below). _
'Proposed § 921.1{g)—One reviewer
disagreed with the requirement that land

- already (n a protected status canbe’ "¢

incladed wi a reserve only if the -* -

maraging entity commits to long-term

—

sentence to include a reference tg the
revised § 921.1(d) and § 921.1(e).

Section 921.2—Definitions

Proposed § 921.2(b)—It was noted that
the Secretary of Commerce recently
deiegated authotity for matters relating

. to National Estuarine Research Reserves
to the Under Secretary for Oceans and
Atmosphere.

Resporse: NOAA agrees with the
recommended modification and has
changed references from the Assistant
Administrator to the Under Secretary
throughout.

Proposed § 921.2(d)~-One reviewer
recommended a modification to the
second sentence of the definition of
estuary to include the term measurably
diluted with freshwater rather tha
minimally diluted. ;

Response: NOAA agrees with the
recommended modification the
recommended term “minimal*” should be
the term “measurable”, The definition
bas been changed accordingly.

Proposed § 821.2{e}~Five reviewers
stated that some confusion has resulipd
in the reversed order of the terms
research and reserve in the name of the
System, National Estuarine Reserve
Research System, and the name of each

"individual reserve, national estuarine
research reserve. .
- .. Response: NOAA acknowledges that
some confusion has arisen as a result of
. this difference. However. this is -~ '
statutory language which only can be |
-changed by amending the Act. - .
Seltion 8214 =Relationship to Other
Provisions of the Coastal Zone '
Management‘Act: - o ekl

H . .

" assistance for the System and because - It was noted that the existing program

regulations describe this sectionas .-
. “Ralationship to other provisions of the
Coastal Zone Management Act and to
the National Marine Sanctuary - -
", Text describing the .
_relationship between the Reserve and
ary Programs was omitted. New
_marine sanctuaries and estuarine -
research reserves are being designated
in close geographic proximity to cne
another and therefors improved .~
' cogrdination between the two programs

is warranted. © < .7 Lo
... ¥ Response: NOAA agrees. The reviaion

.- ", of the Section heading and text should

-manipulative mandgement. ~, =be adopted and strengthened. The
mgespongc: NOAA bcliscvu this ;- " Formisilm of this information from the
requirement s necessary consistent . proposed 1tions was an oversight.
with the mission and goals of the - . Tha Section hea dnd text have been
System. Essentially this same subjectis  revised appropriately.
discussed in the response to comments on §21.10—Ceneral
on proposed § 921.1(d) and § 921.1(e). In Section 82 Aewe
order to clarify the intent of this Proposad § §21.10(a)}—Five re e'vc?rs
provision. NOAA has revised this objected to two or more states whi



Federal Ragister ; Val. 55, Ma. 141 / Menday, July 23 1990 / Ruley and Reguniatiors z:ms

share a biogeogrephic region

limited to the developmemnt of 4 :msle
reserve, even if it was a mu.lhcomponem
reserve with compoaents in each
respective state te.g. Maryland and
Virginia in the Chesapeake Bay
subregion of the Virginia biogeographic
region). Trese reviewers specifically
objected to the ehgxbxhtav limit on land
acquisition funding {see § 921.10(b) and
§921.20) as it appiies to any individual
reserve, single or multiple component.

Response: NOAA agrees. Some of the
System’s biogeograpinc subregions.are
represented by mcre than one regserve in
more than ane state. As 4 result, in the
case of a biogeographic region (see
Appendix 1) shared by two or more
states, each such state should be eligible
for Federal financial assistance to
estahlish a national estuarine research
reserve within their respective Pportien
of the shared biogeographic region.
Section 921.10¢a)'bas been-amended to
reflect this revision. Because of this
revisian, the phress which begins "In
the case of 4 multicampanent natianal
estuarine * * *"in § 821.10(a), § 921.31,
and § 821.32(c) is no longer necessary
and has been deleted.

Proposed §.922. 10{b}—Two reviewers
commented that NOAA should gonsider
a higher eligibility limit ar relative
greater funding Tor awards to mult-
component teserveas than to nngle
companend reserves,

Response: NOAA disagrees. hmdlng
for thre Syxtem is limited. A State elects
to establish a molti-component reserve -
orexpad a single component reserte
with fofl \aowiedge vfthe id!nﬁnﬂ.%,_

ebgibility limits on any mdividoat "
reserve, whether single ormultiple - '_
comporent. Establishing weperaie - -
furrding eTigibility limits for, or ~200%
disproportiondlly funding,™ - =i 7.+ Y
multicomnonent reverves wonla"be
likely 10 have u significant adverse
impact on smgle-component seserves -
and. as a resuit, the System as « whels.
Further, acquisition and dcvﬂopmont _
funds are lum!edhyﬂm.hc!.' e

Sectian 921. 11—&:-54@0:: "; L

Propesed § 021.1KcX2)}—One reviewer
recommended thutthe last sentenca be -
revised to alnninnn:rdm h‘hl -

i s l%OAAw tht ;;nl-na ’
ﬂnpann ) |

revision is neceasary 1o claxify the tmtext

of this sentence. The sentence kus been

revised in 2 manmer consistentwith "“’

corresponding clarifying mexisions

§ 921.1¢d) and § $21:2(e).

Proposed § mmc)m—m-
reviewers on the mna;ﬁd
“core™ and “buffer” arvas-orzones, Twm
of these retrwars zscammended
deleting the concapt of a huffer zone.

* “estuarine-maneg

The remaiming reviewer recammended
extensive revwsians to the subsection to
provide guidance on where habitat
manipulation would be atiowed.

Responge: Afer careful review of this
subsection. NUAA does not believe that
the buffer zone concept should be
deleted or that substantive revisions are
appropriate. The basic approach
presented is sound. A critrcal concept
and distinction batween the two areas
which may have been overliooked is that
key land and water arees (“core™) amd a
buffer zone will likely require
significantly different leveh of control
feee § 921.13 (a)(7)). In addition to the
basic principles establistred in the
regulations, NOAA has develaped more
detailed boundary guidance which is
available 10 states attempting to conduct
the difficult process-of baundary
delineation of a proposed site.

Proposed § 821.11{c){5)—One teviewer
racommended amending this site
selection principle to include “the
suppart of angoing ar planned
management activities in nearhy
estuaries, including those in the
National Estuary Program.”

Response: NOAA considers’
§ 921.11(c){(5] to encompass this concern
in that the State is required to
demonstrate how the proposed site is
consistent with existing and potential
land and water uses. Beth the
designation by NOAA of & reserve
under the Act sd management plans
developed'through the Natome! Betoury
Program of the U7.5.BPA are‘subnitied .
to theStates for s detesmination of
consistency mder gection 3o(c)(1)of -
the Coastal Zone Manmpenrent Actof *~
1872, as aonended. NOAA views this

machavfen 2 an efective mesns for ~::

‘ensufing that Reserves umpdnt-and
advanoe therelevant coustal ard ‘,--.-:r- :
emertobjectives . ..
including those of the National Extoary
Program. Therefare, '§ 921.13(c}(5) bas
been amended to make mare specific
our intent that the site soppart eaunne
managemeant objectives. = . .Y =y

Section §21.13—Post Sits Selection

Proposed § 921.12(a}~Two reviewers
recommended a type of eward

* formanitoring trat waonild peowide long-

term support Icg A!h;.u nctiyiies
SN ey. Anew
subpan G Moo has been added
‘gnndlﬂm ‘trobpars Cund M of
nleturdu sobparts a1, *-
respectivaly: apd the vecton numbers
being renumbered accordingly). inittal
funding fer basic charscterizalion of the
go0 chemicdl. and -
Elologicll cheracteristics of the site will
continue to be provided under § 921.12—

Post site selectian. n additian. however,
under the new subpart G, NOAA may
provide financial assistance-on a
competitive basis for each phase of a
monitering program. These grom awards
will be separate from those provided for
estuarine research undar subpart F.

Section 821.13—Management Plan and
Environmental Impact Statement
Development

Proposed § 921.73(a)(")—Three
reviewers provided comment an the
acquisition plan guidance of this
subsecion. Two reviewers requested
additional guidance on what canstitutes

“adequate state control” and
commested that the reqnirement to
asgess the cost effectiveness of coatrol
alternatives is excessively burdensome.
The remaining reviewer stated that
having four million doflars in funds
nvmlabla for land acquisition is not
consistent with the requirement to
canduct an assessment of the cost
effectiveness of acquisition alternatives.

Response: What constitutes
“adequate State control™ 1s dapendent
on site-specific circarmstancel and
requitements. The most effictent wse of
avaiiable acquisifien fands can only be
ensured through the tAentifcation of
reasonable control, or acquisitton
alternatives and an assessment of their
relgtive cost and sHectiveness. This
does ot rnessarily masn that the lnest
costly option in dollare is the shexnative
that most be selected. ¥txdoes mwan,
howevez, that all reasonsblecuniral
alternatives should be tharoughly -

'cxmhedudihdrnhﬁwwu__?»’r .-

identified. The develepment cfam -
acquisition plenis an-allcwshis cest
{Pedaral or matching share). Four .- -
millicn dollars is oot “swailabls,” but.h
the aligibility limit for land acquiaition
funds Tor any ona resecve. Regardless of
the amount of fumding availahle lor
lind acquisifion. a tharough astessment
of acgulsiion. alternaBves and their cost
effectivensss s nacessary 1o ensure -
responsible and e¥icient use of Federal -
grunt funde. At a minimum the degree of
state control must provide edequate
long term protection to ensure for
reserve resources a ttlble tm'lmnmem

' fcruncch.

Proposed § . rsrmv—cm.

T a1 picka 3 conshl
11:0 E!!C]
d-tuuﬂmlonihou]dh?dldeu .
sarly in thevegulutions,” '~
Rowporsé: NOAA agraes. A reference
10 § $21.39fb) bes been added 1o Bis
subsection :dﬂrﬂi "S“A s
consistency detarmination
respoustbilities sardy . prepclﬁon of

the management plan.
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Seciion 921.20—Ceneral

Proposed § 921.20—~Two reviewers
reguested a clarifying revision to the
last senience of this subsection: the
addition of the phrase "to a ccastal

Secticn 921.30—Designaticn of National
Estuarine Research Reserves

Proposed §921.30{c)—Two reviewers
provided comments on the designation
critena listed in this subsecticn. One

state.” reviewar recornmencded a change in
Rasconse: NOAM agrees and tta (2)(4] at variance with the Act. The
sacton has beenrevised accordingly OZhET_TEViEWEY recqrr.me_nded an
o g e e A addition to the desigration findings to
Secion 921.21e)—1nu 2l Acguisition include a requirement that, in the case

¢ Developmert Awels of a State which contains, in whole or
past. a national estuary program
convened pursuant to section 320 of the
Clean Water Act. suitable consideration
has been given to integration of research
and public education programs of the
estuarine research reserve and the
national estuary progra=. It has also
been noted that the final management
plan as the governing document for
subsequent operations and management
of the reserve should contain the signed
designation findings. Subpart (a) of this
section should also be revised to show
that the Under Secretary is responsible
for designation of reserves in
accordance with the delegation of that
authority from the Secretary of

Two reviewers provided comment on
tnis section. The first reviewer
~ezuested clarification that the provision
rezarding de-designation of a site
acoiies only to properties acquired with
Faceral funds. The second reviewer
stated that the provision to compensate
the Federal government for its share of
the acquisition cost in the event of de-
designation. may be contrary o cverall
coastal protection objectives because
the state may have to sell the property
to development interests in order to fully
compensate the Federal interest.

Response: Regarding the first
comrnent, NOAA does not believe

additional clarification is necessary. Commerce.

This subsection states specifically that Response: The terms for designation
these provisions apply to “any real of a National Estuarine Research
property acquired in whole or part with  Regerve are set forth in the statute.
Federal funds * * *." Thesecond . NOAA agrees that research and
commenter acknowledges correctly that  gducation programs should be

these requirements ars designed to-+.» : integrated between the Environmental
accomplish the goals of the National Protection Agency's National Estuary
Estuarine Research Reserve System and  Program and NOAA's National - . -
that this provision helps ensure that . : - Estyarine Reserve Research System.
reserves maintain the standards = ~*#il2 “Thigeffort has already béenitiated - -
established for the system.and. if they °  through a memorandum ofss:e .- ..
do not, that a percentage olkthn fair ' ‘understinding bétween thé programs at -
market value is available to other'™.< °  the National fevel and Is being pursued -
reserves. It should also be nicted that _ ‘- :at the local level, where appropriate.
these provisions are not new and hive '  Tharefore. NOAA believes it does not -

been in place since the inception of the , require restatement in the program -
Reserve program through grant © " regulations. However, NOAA agrees
directives contained in OMB Circular A~  that the managemérit plan should

102. The provisions iz the Reserve . _ _  contain the findings of designation'and
regulations are taken directly from the . the regulations should show that the™ 1"
A-102 Circular and apply to all real . Under Secretary ls responsible for
property acquired in whole pr part with  designation. The regulations have beea
Federal funds. It should also be noted  revised accordingly. = . .

that there are other alternaByes dside . © . oo 0 o0y 91 Gunolemental .
From sale of the property. Jg tha;event of * Acquisition and Development Awards
de-designation the state may retain title .~ ... " LT i A Tade me s
or transfer title to the Federal 3% Ge.a Proposed § $21.31—Four reviewers .

government, In these instances itis ~
likely that the resources of the resarve . .
could continue to be protected While' =
oone of these alternatves are

limit of $1.000,000 in Pederal Anandial
assistance for facility construction may .
not be adequate to meet anticipated

inexpensiva they do, as noted by the - long term needs and shouldbe ~ .- ...~
com:pncnter. help ensure that the site . increased or eliminated. - - e
continues to be managed and - . Response: NOAA agrees. The - . -

eligibility limit for facility construction
has been increased 50 percent to
$1,500,000.

maintained in conformance with
rosearch reserve goals and objectives.

. expressed concerns that the eligibility’ .

Section 921.32—=Operation and
Menagement: Implementation of the
Mcanegement Plan

Proposed § 921.32{a—d)—Seven
reviewers objected to the eligibility limut
cn cperations and management awards,
They noted that the statute contains na
provision for withdrawa) of Federal
support for conticued operation of the
reserves. The termunation of Federal
support for the individual sites is viewed
as a lack of Federal commitment to the
long-term maintenance of a
representative system of estuarine
research and education sites.

Response: The Reserve Program was
designed and continues to be a State-
Federal partnership. The key to this
partnership is the requirement that
NOAA share with the State reserve
program the financial needs associated
with site designation. land acquisition,
research, education and operations.

As discussed previously, appropriate
eligibility limits ensure that funding is
available for competitive research
education and monitoring awards, If, ps
some reviewers suggested. NOAA
removed the annual monetary csiling for
operations and other awards, an
inequitable and disproportionate
distribution of the limited funds for the
program could result. Annual ,
operational eligibility limits in addition
to ensuring the availability of funds for
competitive projects provide a stability
and even distribution among designated
and developing reserves. Consequently
NOAA s retaining the aligibility limit of
$70,000 for cperations mdqmanagepeqt

persitaperyear. * T T
NOAA concurs with the reviewers’

. assertion that the statute does not direct
‘ the Federal Goverument to abandon its

support and financisl commitment to .
reserve operations at the conclusion of a
prescribed period of time or whesn an
arbitrary cumnlative funding ceiling for
Federal support of operations has been
met. By imposing a fixed duration for
Federal support of Reserve operations
NOAA may undermina its ability to
participats efectively with the Reserve
system to address coastal and estuarine
management issues of national - -
significancs. The previously proposed
three ysar support per position allocated
through

burdensome sdministrative process
which is further complicated when

_allocated among Reserves which have

alrsady recsived operstions support.
and thz newly designated sites which
have yet to recaive such support. To
simplify, streamline and improve
NOAA's effectiveness in support of
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Reserve gperatians. the three year
restriction and other refersmreas to
cessaticn of Federa! support for
cceraticns and management at the
reserves have been remaved throughout
the regulations.

Secticn 921.33—Bounthery Chznges.
Amenciziens to the Mancgerment Plzn,
cnd Addition of Multizle-site
Comgonents

Frocased § 921.23(c)~One reviawer
recemmenced deleten cr substaztial
rmodilication of this subsecticn o
recognize the State's right and ahility to
agpropriately plan axd legislate its legal
czasge—the research reserve. In
surmmary, this reviewer objected to
NOAA's approval authority/
requirement for activities discussed in
this subsection. The reviewer suggested
that it should be sufficient if the State
provides NOAA an opportucity for
rzview and comment on propcsed
changes. :

Response: NOAA disagrees. NOAA is
respongible for Federal aversight of the
System and each designated research
rescrve. As long as a State wishes fora
reserve to remain a part of the System
and to retain Federal decignatron.
NOAA will confinue 1o require Federzl
approval of changes in that research

reserve’'s boundaries and management.
Ceneral

Fropoved § 92140, § ®1.41, and
§ 921.42—Seveal eviewers
recommengeadu;t;iﬁuﬁnmd‘m :
criteda o during performancs
evaluations. Perfarmunce criterta should
cleatiystate wlwt-coumtitutes sdeysste -
or inadeguate performance. Cne
comupenier provided s list of #tems

suggested for-inchision in an evaination. .

Three reviewers made suggestions on
the compesitian of the evalnation team
recommending non-Fedaral and peivate
individual participation whils another
commentsr suggested the regulations -
indicate criteria for chensing the - ..
members of the evaluaiion team Fimslly
a recommendation was offered that the
evaluation strass integration of the
Reserve program with other state -
coastal/research. and that the
regulations provide for other dispute
resolution mechenismsg d:! of -
litigation. . pu7es AR -
Ignponse: The per avaloation of
a national estuarine research reserve is
ceotral to NOAA’s ;\;u.q 10 ensure ;'m
reserve aperation management
being conducted in & manner fully
consistent with program goels end
objectives as defined in section 318 of
the i\ct. 16 US.C. 144&1. n%i:dk .
implementing regulations. eria
for an evaluation aorresponds directly

with the program goals as specified in
§ 921.1 of these regulations. The five
gcals descrrbed m this section are
nearly idextical to the cntera propesed
by one'com=exter. The commenter
acded cost-effectveness w gsing
Feders! furds a8 an additional critena
which, while nat directly stated as a
program goal in the regulations is
implicit in any evaluaticn of efficent
management of e total resarve
program.

It is nct feasikle to establish &
checklist for any evaluation to
predetermine what constitutes adequa'e
versus inadequate perforrance. Each
reserve has very unique =dainistrative
stTuctures, enviranmental rescurces, and
corresponding management needs.
NOAA views the evaluation process to
be a highty cailaborative effort with the
State auch that the evaluation can be
used to focms on particutar and specific
probiem areas. It is not appropriate to
attempt to construct a litrous test far
inadeqnate ar adequate performance
which conld reasauably anticipate the
substantial vagety uf issues that xre
addressed in the evalmation process.
NOAA would be justifiably witicized for
applying an artificial measurs aganst
unique and site-gpecific cireumstances.

NOAA agrees with the comments
made regarding participation of ather
officials in the evaluation process. Such
officials provide recammendations to
NOAZ an specific issues in the
evalnation. To ensure thet Reservre
personnel aze directly invalved in
selection of the evaluation team, ..

§ 921.40(c) has been revised to indicate
that NOAA will consult with and ~v -#
request recommendations feom the - °.
Reserve on the sppropriate nan-NOAA .
partigipants prior to the evalnation - -

The recommendafion that the . ..

evaluation exxnine coardination =

~

. between the Reserve program and other
- coastal research efforis is fully

consistent with NOAA ehjeciives for \hs
evaluation process and is currently
considared under Reserve program .
criteria to “promote Federal, State,
public and private use of one or more
reserves within the System when such
entities conduct estuarine research.” -~
NOAA however, does not agres with the
commeni that other dispute resalufion
mechenisms should be devised shart of .
litigation in the event ef an onfxvacable
evaluation that may isad 10 withdrrwal
of designation. The provisinns contained
iy oo abaae prose o -

1 process for - :
nm-h..minr differerces betveen .
ths NOAA and the Raserve reintive 1»
suspension of Enancial assixiance or
withdrawal of designation. This process
{s expreasly dasigned to avaid litigation

on these issues. Therefore, SOAA dzes
oot agree that additional mecharnisms
for dispute resolution ars warranted.

Proposed § 921.40(ej—Two reviewars
recommended a rinery-day requitement
for State sybmittal of an annnal repert
instead of sixty days.

Aespcrse: NOAA agrees. Saziom
921.40(2) has bzen revised accordingly.
NOAA elz0 notes that this secion
indicates that inadequate amsal reports
will trizger a full scate performarce
evaluation. This provision is 1o longor
needed sinca § 021.32 has been charged
to provide long term eligibility for
cperations support. Evaluations
consequantly will be condacted
genarelly at least every 3 yozrs, The
statement nas therefore becn deleted.

Section 921.50~-Genero!

Proposed § 921.50(g }Four reviewers
cormented on this sbseclion. Thres
reviewers recommended that research
funded under this subpart be sllowed in
an area larger than the boundaries of
the research reserve. Omre of these
reviewers also recommended that the
maneging entity of the reserg approve
all research prior to NOAA funding, One
reviewer expressed conczm that handing
eligibility is fied to NOAA approval of 2
final management plan. ]

Response: NOAA agrees that grester
flexibility should be provided for the
ares in which federzily kmded research
under this subpart may be conducted
The regulations have been revised to
allow research activity in the immediate
watenhe;lho.f the rmr;ie whilte still
requiring the majority of funded .
activities io be conducted within &=

project. Carrently sach reserve is
requesied i review and essign priarty
to sessarch projects proposed for the
reserve. I & reserve does not approve of
infarmation

a particular peaject that

" should be expressed directly ts NOAA.

NOAA syress that ity review and

" apptowal of state submitted final

management plans should be a3
expeditious ax posaible. Howevez,
consistant with NOAA’s respenibility
to ensure that eserve managemert iy
conducted in sccosdancs with the
mission and goals of the System, the
need for an apprcved fical management
plan to qualify for NOAA funded
ressarch ramaing. . -

Saction m.sz-:-élhmu?w Basearch

 Guidelimes

Proposed § $21.51—Five reviawers
recommended that NOAA provide, at
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mimum, @ more detailed and specific
descripticn of the Estuanne Research
GCuidelines in the regulations. Cne
reviewer objected to NOAA's role in
establishing the research priorities for
funding under this subpart

2u5 ofthe Actrequires NOAA to
develop guidelines, not regulations. for
t~e concuct of research within the
Systers. A basic description of these
guicelizes is provided in both the Act
and e regulations. Including the
guidelines themselves, or a more
detaiied and specific description of
these guidelines, in the regulations
would severely limit flexibility in their
implementation. NOAA publishes the
guidelines annually in the Federal
Register and intends to cortinue to
improve these guidelines within the
relatively comprehensive standards of
the Act NOAA develops general
research priorities on an annual basis in
consultation with the estuarine research
and resource management community.
The agency foresees no advantage to
including more specificity or detail than
necessary in the Program regulations.
The Boancial support provided under
this subpart for Research is
administered by NOAA. As a result,
NOAA, in consultation with prominent
members of the estuarine research
community, will continue to determine
research priorities for this funding.

Subpart G—-1nterpretation and
Education -

Section 921.60—Ceneral

Preposed § 921.60(a)—Two reviewers

objectad to the requirement that
interpretive and education projects be
conducted within the research reserve.

Response: NOAA did not intead to
[t funding under this Subpartto |
activities conducted entirely within the
bourdaries of a research reserve, and
has revised the statement to clarify the
intenk o

Proposed § 921.60(b)}=One reviewer -

suzgested NOAA require that all
applications for interpretation and
education awards be approved by the
state. L
Response: NOAA
applications under this subpart should
have the support of the state managing
entity. The regulations have been -

-2

revised accordingly. -t
Section 921.;71¢—Ajfgwablg Costs
Proposed § 921.71(e)(2)—Two
reviewers objected to s one year time
Limit prior to pre-acquisition being
imposed on the ellowability fpr state
match of state lands already in a fully-
protected status. The commenters noted

g that - niv T
- Order 12291. NOAA has concluded that

that properties inciuded within NERR
tocundares. particularly the core area,
will be subject to res=cted uses, and
these uses will be subject to NOAA
agproval (e.g. research. construction.
education). Since these properties add
real value to the NERR Systerm. but have
diminished use for other purposes, they
should be allowable as state match.
These reviewers therefore
recommended elimination of a one-year
time limit.

Reszonse: This provision has been
adopted in the past to ensure that lands
inciuded within the Reserve system are
acquired consistent with the purposes
and objectives cf the Reserve system
and. as required by section 315(e)(3)(A)
of the Act. to assure that the state has
matched the amount of financial
assistance provided by the Federal
Government for the acquisition of land
for a reserve. However, NOAA agrees
that the impoasition of a one-year time
limit may not be the most effective or
appropriate method to achieve this
purpose. We have therefors eliminated
this provision from the regulations and
instead allow inclusion of land and
submerged lands already in the states’
possession as state match irrespective
of the date obtained by the state.
However, calculation cf the amount
eligible as match for existing state
owned lands will be made by an
independent appraiser who will
consider the valus for match purposes of
these lands by calculating the valus of
benefits foregone by the state, {n the use

- of the land, as a result of new
" . restrictions that may be imposed by "™ &

Reserve designation. - - :

Proposed § 921.71(e)(4¢}—~One - -
reviewer ragommended elimination or
simplification of the matching share
criteria for research swards, -- - -

Response: The matching share - .
requirement cannot be eliminated
because it is required by statute.
However, the matching share criteria
bas been simplified to be consistent
with the provisions to § 921.50(a} of
subpart F.

VL Other Actions Associated With the
Rulemaking

{A) Clossification Under Executive

these regulations are not major because

° they will not result in:  ~~. :

. (1) An snnual effect on the economy
of $100 million or more; o
(2] A major increase in costs or prices

- for consumers; individual industries:

Federal, state. or local government
agencies: or geographic regions; or

(3) Significant adverse effects on
compelition. employment. investment.
productivity, innovation or the ability of

United States based enterprises to
compete with foreign based enterprises
in domestic or export markets.

These rules amend existing
rrocedures for idenufying, designating,
and managing national estuarine
research reserves in aceordance with
the Coastal Zone Management
Reauthorization Act of 1985. They will
not result in any direct economic or
environmental effects nor will they lezd
to any major indirect economic or
envuonmental impacts.

(B) Regulatory Flexibility Act
Analysis. A Regulatory Flexibility
Analysis is not required for this
rulemaking. The regulations set forth
procedures for identifying and
designating national estuarine research
teserves, and managing sites once
designated. These rules do not directly
affect “small government jurisdictions”
as defined by Public Law 96-354, the
Regulatory Flexibility Act. and the rules

‘will have no effect on small businesses.

(C) Paperwork Reduction Act of 1980.
This rule contains collection of -
information requirements subject to,
Public Law 96=~511, the Paperwork
Reduction Act (PRA), which have
already been approved by the Office of
Management and Budget (approval
number 0848-0121). Public reporting
burden for the collections of information
coutained in this ruls is estimated to
average 2,012 hours per response for
management plans and related
documentation, 1.25 bours for .

. performance reports, and 13 hours for

annual reports and work plans. These
estimates include the time for reviewing
instructions, searching existing data
sources, gathering and maintaining the
data needed, and completing and . :* -
reviewing the collection of information.
Send comments regarding this burden
estimate or any other aspect of thesa > -
collections of information, including
suggestions for reducing this burden. to
Richard Roberts, Room 1233, :
Department of Commerce. Washington,
DC 20230, and to the Office of - -
Information and Regulatory Affairs,
Office of Management and Budget.
Washington. DC 20503. ATTN: Desk
Officer for NOAA. =2 - = -4 s
(D) Executive Order 12612. These
fnterim final rules do not contain ™ °
palicies which have sufficient
Federalism implications to warrant
preparation 6f a Federalism Assasament
pursuant to Executive Order 12812
However, the provisions of the rules
setting forth what a state must do or
agree to do in order to qualify fgr the
various types of Federal financial
assistance available under the rules
have been reviewed to ensure that the
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rules grant the states the maximum
admmms eative disczetion possible in the
adminigtation of the National Estuarine
Reserve Research System policies
embadied in the qualification
requiremeats. In fozmulating those
rrlicies. the NOAA worked with
allacted states to develop their own
Taucies with resvect to the use of
vatiozal Estuarice Research Ressrvas.
To tie maximum extent posaible
consistent with the NOAA's
responsibility to ensure that the
chiectives of the Na‘icnal Estnarine
Reserve Research System provisions of
the Coastal Zoce Managemest Act are
chtained. the ruies refrain from
establishing uniform aational standards.
Extensive consultatians wrth state
oiliciala and organizations have been
keld regarding the firancial assistance
qualifications imposed. Details
regarding awards of financial assistance
have been discussed aboue under the
heading “REVISION OF THE
PROCEDURES FOR SELECTING,
DESIGNATING AND OPERATING
NATIONAL ESTUARINE RESEARCH
RESERVES"” and are not repeated here.
Likewise comments from the states
regarding qualifications and responses
and changes to the regulations regarding
same were set forth under the heading
SUMMARY OF SIGNIFICANT
COMMENTS ON THE PROPOSED
REGULATIONS AND NOAA'S
RESPONSES, It should be noted that
some af the states cammented in
oppositian to-conditians ar language
required by law or by Office of RS
Management and Burdgst Circular A-102.
NOAA does not have the disceetion lo
change such language or conditions. -
{E) National Enviromnemntal Pabcy
Act. NOAA has concluded that - .5

publication »f thesa nmmnnnnlm..m

does not constitote a Tmjor Fedesal . -
action significantly sffecfing the qmﬂty
of the humsm envirgmment. Theraiore,
an envircnomental impact natemam 1
rot reqaired. . .

® Ac‘wzmimtrn?mdm At:l -
These irterim fima} vegulations are
effective ]uly 23, 1990, To the extent ﬁu't
these reyp ations rebete to gramts saod -
cooperalive agreementy the .:;re..
requirements of the Administrafive: >
Procedrre Act 5-U8.C. 38 dlnmani;’-

To the extent that any suhstamive v = .
provisian does not irvolve gramts o - 7;
cooperative agreaments o asehal =~ ¥~

purpose wauld be served by th!u,'bx
the effactive date for 30 days. No nghu
of the participants in this Pedersl .7
program will be adversely effected by
immediate implementatior. To tha .
contrary stass recipients of financial
assistance through this program have

" Subpert

" 92140 Bvalustion of system

submitted srogram applxcatxons that
anticipata ‘.m:r-a ate implementation of
these regulatcns. Public comments on
these intermm final regulations are
invited and will be considered if
submitted on or befzre Saptember 21
1890.

List of Subjects ia 15 CFR Past 921

Administrative practice and
procedure, Coastal zone. Envirenmental
impact siatements. Grant programs—
Natural resowrces, Reporting an
recorckeeping requirements, Research.
(Federal Domestic Assistance Cataiog
Number 11.420. National Estuarine Reserve
Research System)

Datad: Juiy 10, T99.

Virzginia K Tigpie,
Assistant Administrator for Ocecn Services
and Coastal Zone Management

Puor the reasons set forth in the
preamble. 15 CFR part 821 is revised to
read as fallows:

PART $21—NATIONAL ESTUARINE
RESERVE RESEARCH SYSTEM
REGULATIONS

Sec.
Schpmst A—Gensral
$21.1 Mission. goals amd general provisions.
921.2 Definitions.
921.3 Netonal Estarine Reserve Research
Systam biogeographic classificathom
" schams and estuarina typalogies.

921.4 Relationship to other pravisions of the
CouulZonc Ma.mgcmen! Act

Suhpc!l—snn Setection. Pect ShSdacﬂm
and Management mmvalopml

. 92110 ‘General L

921.11 Sitwsslectirn arit .‘ )

. 82112 Pmtmhs!hdbn. v

sa1s Mwﬂumw
(mpncuuumutdudnpmm!. e

G—ﬁquiﬁﬂn.wepnnld
Prepaxation d:xhll’\nltlnqmt PMan
92130 General. -

921.21 ‘Initlal lcqmﬂl!on ard developmem
- wwands.

Subpart D—Raserve ‘D-ig'ndon ud
Subsaquent Opmﬂon : N
921.30 ansmdnn of Nationa! E.manu .
‘Research Reserves,
921.31 Supplemsntal acquisition lnd
development gwards.
92132 Operation and menagement: - :
txtion of the management phn.
m.ls Bourxiary changes, amendments to
- the-managernwn! plam, and addition of

'nnhlpb-olucomponnb. RV SAL

_ Subpart E—~Prricrmance Braluation amd

Withdrawal of Designation .

porlnmmct.

92141 Surpemsion al gli;ibdity{crﬂnmdal
assistance. -

921.42 ‘Withdrawe! ol designation.

Sec

Subpart F—Rasearch

921.50 Ceneral.

921.51 Estanne reseasch guileiipes,

821.52 Prcunotion and caord.maucn of
esruanrne reseasch

Subpan G—-Momhng

52180 Gereral.

Subpart !{—Interpratatian and Educacon
971.70 Genzral
92171 Calegories of potezual iz: larpreuve

and educayonal projects: evaluation
critena.

Subpart l~General Finarcial Assistance

Provisious

921.80 Arplication informatior.

921.81 Allowab!e costs.

61.82 Amendments o fnancial assistance
awards.

Appendix I to Part #21—Blageographic:
Classification Schame

Appendix I ts Part 23— Typology of

National Estiarine Raszarch Besaxves
Authority: Sec. 315, Public Law 92-533. a4

amended: 88 Stat 1230 (18 [LSC 14814,

Subpart A—General

. 4
§921.1 Mizsion, gasts and genersl
provisions, A

(a) The mission af the Nataral
Estuarine Reserve Research Systec is
the establishment and management,
thraugh Federal-State cooperation, of
national system af estuarine réseerch
reserves repreaantative of the vagous
regions and estuarios types in the
United States. Estrarine research
reserves are established to p-ovide
opportunities far Jang-term research.
education, ard Interpretation.

(h)‘nn goals oflhepcan.m for .

out this mission ars to: .

(1) Ensure a stabls environment for
research thrugh long-term protection of
estuarine reserve resources;

(2) Address coastal mansgement -
{ssnes identifled as nignificant through
coordinated estuarine ruca.rch within
the Systems~ = .-

{3) Enkance public swarenens 2nd

'undenhndmg of the estoarioe -

enviranment snd provide nritable
opportunities for public aduution and
interpretaticn; | - -1 .-

(4) Promote Fadezal, c!ata. public and
private use.of one or xe reserves
within the System when sich entities
conduct evtaxrine peseaccls and - _

(5)Canduct 1 coordinete estierire
research within m;?ynem. gathering ©
and making svaflable toformation
pecessary for improved understanding
and management of estuarine areas.

(c) Natienal estearine research
raserves shall be open to the pubhc ta
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the extent permitted under Siate and
Federal law. Mult:pie uses are allowed
to the degrae compat:ble with the
research reserve’s overail purpose as
previded in the management plan (see
§921.13) ard coasisient with paragraphs
(a) arnd (b] of this section. Use levels are
set by the incdividual state and analyzed
in the manageme=n: plan. The researca
reserve managezent plan shall descrise
the uses and estabiish prisrities amorg
these uses. The plaa shall identify uses
recuiring a state permit, as well as areas
where uses are encouraged or
prohibited. Consistent with resource
proiection and research objectives,
ublic access may be restricted to
certain areas within a research reserve.
(d} Habitat manipulation for research
purpcses is allowed consistent with the
following limitations. Manipulative
tresearch activities must be specified in
the management plan, be consistent
with the mission and goals of the
program (see paragraphs (a) and (b) of
this section) and the goals and
objectives of the affected research
reserve, and be limited in nature and
extent to the minimum manipulative
activity neceasary to accomplish the
atated research objective. Manipulative
research activities with a significant or
long-term impact on reserve resqurces
require the prior approval of the state
and tke National Oceanic and -
Atmospheric Adminjstration (NOAA).
Manipulative research activities which
can reasonably be expected to have a
. significant adverse impact on the
estuarine pesources and habitat of a
reserve, such that the activities
themselves or their resulting short- and
long-term consequences compromise the
" representative character and integrity of
a reserve, are not allowed Habitat ' -~
manipulation for resource management
purposes is not permitted within
national estuarine research reserves,
except as allowed for restoration
activities consistent with paragraph (e)
of this section. NOAA may allowan - --
exception to this prohibition {f -
manipulative activity is necessary for
the protection of public health or the
preservation of other sensitive resources
which have been listed or are_sligible -
for protection under relevant Federal or
state authority {e.g., threatened/
endangered species or significant
historical or cultural resources). If
habitat manipulation is determined to be
necessary for the protection of public
health or the preservation of sensitiva
resoarces, then these activities shall be
specified in the Reserve Management
Plan and limited to the reasonable
alternative which has the least adverse
acd shortest term impact on the

rezresentative and ecological integrity
of the reserve.

(e) Under the Act an area may be
designated as an estuarine reserve only
if the area is a representative estuarine
ecosystem that is suitable for long-term
research. Mary estrarize areas have
undergone some ecoicgical cnange as a
result of human activities (e .
hydrolegical changes. intentcnal/
unintendonal species composition
changes—introducad and exatic
species). In those areas proposed or
desigrnated as national estuarine
research reserves, such changes may
have diminished the representative
character and integrity of the site.
Although restoration of degraded areas
is not a primary purpose of the System.,
such activities may be permitted to
improve the representative character
and integrity of a reserve. Restoration
activites must be carefully planned and
approved by NOAA through the Reserve
Management Plan. Historical research
may be necessary to determine the
“natural” representative state of an
estuarine area {/.e.. an estuarine

ecosystem minimally affected by human

activity or influence). Frequently,
restoration of & degraded estuarine area
will provide an excellent opportunity for
management oriented research

() NOAA may provide financial
assistance 1o coastal states, not to
exceed SO percent of all actual costs or
$4 million whichever amount is less. to
assist in the acquisition of land and ~ - °
waters, or interests therein. NOAA may
provide financial assistance to coastal .-
states not to exceed 50 percent of all ~
actual costs for the management and
operation of, and the conduct of -
educationdl ot interprstive activities -
concerning. national estuarine research

" reserves (see subpart ! of this part). -

NOAA may provide financial sssistance
to any coastal state or public or private
person, not to exceed 50 percent of all
actual costs, to support research and
monitoring within a national estuarire
research reserve. Five types of awards
are available under the National -
Estuarine Reserve Research System
Program. Tlie predesignation awards are
for site selection, draft management
plan preparation and conduct of basic
characterizaticn studies. Acquisition.
and development awards are intended -
primarily for acquisiion of interests in"
land and construction. The operation”
and management award provides funds

" to assist in implemanting the research,
educational, and administrative v

programs detailed in the research
reserve management plan and is -
reflective of the joint State-Federal
partnership in the preservation and

protection of estuarine resources. The
research and monitoring awards provice
funds to conduct estuarine research and
menitoring within the System. The
educatioral and inferpretive award
provides funds to conduct estuanne
educational and interpretive activities
within the System.

{g) Lands already in protected status
managed by other Federal agencies.
state or local governments. or private
organizations can be included within
national esruarine research reserves
only if the managing entity comrmits to
long-term non-manipulative
management consistent with paragraphs
{d) and (e) of this section in the reserve
management plan. Federal lands already
in protected status cannot comprise the
key land and water areas of a research
reserve (see § 921.11(c)(3)). .

(h) To assist the states in carrying out
the Program’s goals in an effective
manner, the National Oceanic and
Atmospheric Administration (NOAA)
will coordinate a research and
education information exchange
throughout the national estuarine
research reserve system. As part of this
role. NOAA will ensure that information
and ideas from one reserve are made
available to others in the system. The
network will enable reserves to )
exchange [nformation and research data
with each other, with universities -
engaged in estuarine research, and with
Federal] and state agencies. NOAA's -
objective is a system-wide program of
research and monitoring capable of - -
addressing the management {ssues that

"affect long-term productivity of our

Nation's estuaries.”=¥" - .;_:-,..;.: i;b .
e SO & 2 A A, a.-‘-‘,‘ . ...‘ - :
§9212 Defintons. -~ 1
[a) Act # the Coastal Zons °..*;
Management Act of 1972, as amended,

.18 U.S.C. 1451 #¢ seq. Section 318 of the

Act, 16 U.S.C. 1401, establishes the
National Estuarine Reserve Research
System., .~ ’: ;

TR

. [b) Under Secretary means the Undaf :

Secretary for Oceans and Atmosphere,

U.S. Department of Commerce, or - .»

d“i@“. R A
-{¢) Coastal stote means a state of the

- United States, in or bordering on. the

Atlantic, Pacific, or Arctic Océars the -
Gulf of Mexico, Long Island Séund. or

" . one or more of the Crest Lakes. Por the

purposes of these regulations the term
also includes Pusrio Rico, the Virgin =

-Islands, Guam, tHe Commonwealth of
_ the Northern Maridnas Islands, the *

Trust Territories of the Pacific Islands.”
and American Samoa (see 18 l_J.S.C.
1453(4)), EaT TR i

(d) Estuory means thet part of a river
or stream or other body of water having
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tnimpaired conreclion with the cpen
sea, where the sea water is measurably
diiuted with fresh water derived fom
land drainage. The term also includes
estu3y-type areas with measurable
fzeshwater influence and hawving
unimpaired connecticns with the open
s2a. and estuary-type areas cf the Great
Laxes and their connectng wazers. See
15 U.S.C. 1433(7)).

(e} Natona! Estucrine Resecrch
Aeserve Teans an area hatisa
secresentative estuarine ecosyvstem
sultable for long-term research, which
may inciude all or the key land and
water pordon of an estuary, and
adjacen! transitional areas and uplancs
constituting to the extent feasible a
rnatura} unit, and which is set aside as a
catural field laboratory to provide long-
term opportunities for research,
education. and interpretation on the
ecological relationships within the area
(see 16 U.S.C. 1453(8}) and meets the
requirements of 18 U.S.C. 1461(b). This
includes those areas designated as
national estuarine sanctuaries under
section 315 of the Act prior to the date of
the enactment of the Coastal Zone
Management Reautharization Act of
1985 and each area subsequently
designated as a national estuarine
research reserve.

§921.3 National Estuarine Reserve
Research System biogeographic
classification scheme and estuarine
typologies. A
(a) National estuarine research
reserves are chosen to reflect regional
differences and to include a variety of

ecosystem types. A biogeographic ¢ssi - sisanctuaries to protect or restore such “hposal is sibject to the ‘requirements -

classification scheme based on regional
variations in the nation’s coastal zone ,;;_

has been developed Thcbing'eomphic'-‘r-ih}augh; tio
classification scheme is used to ensure_ 53‘ National marine sanchiaries and L.t - -
- estudrine research reserves, maynot -«

that the National Estuarine Reserve \7 %
Research System includes at least one - -
site from each region.The estuarine
typology system is utilized to ensure
that sites in the System reflect the wide *
range of estuarine types within the - -
United States. *[9m Ty ¥i~05 51

{b) The biogecgraphic classification -+ .

scheme, presented &1 éppendix I to this”
part. contains 27 fegions. Figwe 2 -.~° -
graphically depicts thé biogeographic -
regions of the United States.”™ . 5335411

{c) The typology system is presented -.
in Appendix I to this part. .2 BIptires

TR ade T

: - ST >
§ 921.¢ Relationship to other pfovblong.of
the Coastal Zone Management Acl. N .‘Qh
(a) The National Estuarine Reserve
Research System is intended to provide

i i ther . !
information to state agencies and other e edoca) fnancial assistance o

entities involved in addressing coastal
management issues. Any coastal state,
including those that do not have

-

_* site selection, preparation of doc
* gpecified in § 921.13 {draft management ,

approved coastal zone management
programs under section 306 of the Act. is
eligible for an award under the National
Estuarine Reserve Research System (see
$ 921.3(c)).

(b) For purposes of cansistency
review by states with a federally
approved coastal zone management
program. the designation of a national
estuarine research reserve is deemed to
be a Federal activity. which. if directly
affecting the state's coastal zone, must
te undertaken in a manner consistent to
the maximum extent practicable with
the approved state coastal zone program
as provided by section 1456(c)(1) of the
Act. and implementing regulations at 15
CFR part 930, subpart C. In accordance
with section 1456(c)(1) of the Act and the
applicable regulations NOAA will be
responsible for certifying that
designation of the reserve is consistent
with the State approved coastal zone
management program. The State must
concur with or object to the certification.
It is recommended that the lead State
agency for reserve designation consult
at the earliest practicable time, with the
appropriate State officials concerning
the consistency of the proposed national
estuarine research reserve.

{c) The National Estuarine Research
Reserve Program will be administered in
close coordination with the National
Marine Sanctuary Program (Title III of

- . the Marine Protection Research and .

Sanctuaries Act, as amended. 16 US.C. -,
_1431-1445), also administered by NOAA.
Title Il authorizes the Secretary of ;-
Commerce to designate discrete areas of
the marine environment as marine

areas for their conservation, = *
remltloql,.l. ecclogical, bistorical, - ;- -
educational or esthetic values. .

overlap, though they may be adjacent. .
PN O S SN - AP O T R
Subpart B—Site Selection, Post Site
Selection and Management Plan .. .

Development . -
§921.10 Genéral

L

LT el i

financial assistance for the purpose of .,
documents
-plan and environmental impact .5 im
- statement (EIS)) and the conductef .. -
- regéarch necessary to complets basic .,
‘characterization studies. The total

predesignation awards may not &
$100.000, of which up to $25,000 may be
used for site selection as described In .

preacquisition activities undf'r §o2111 .
and § 971.12 i3 subject to the'total $4

. “the

-~ (a) A state may apply for Federal . -

millien for which each reserve is 2l g:hla
for land acguisition. In the case of a
biogeographic region (see Appenc:x [ 'a
this part) shared by two or more s:ates.
each state is eligibie for Federal
firancial assistance g estadlish a
national estuarine research reserve
within their respective portioz ¢f e
shared bicgeographic region. Financial
assistance applicatica procedures ar2
specified in subpart [ of this part.

(b} In developing a research resemva
program. a state may chcose ‘o develep
a multiple-site research reserve
reflecting a diversity of habitais in a
single biogeographic region. A muliiple-
site research reserve also allows the
state to develop complementary
research and educational programs
within the individual componerts of its
multi-site research reserve. Multiple-site
research reserves are treated as one
reserve in terms of financial assistance
and development of an overall
management framework and plan. Each
individual site of a proposed multiple-
site research reserve shall be evaluated
both separately under § 921.11{c) and
collectively as part of the site selection
process. A state may propose to
establish a multiple-site research
reserve at the time of the initial site
selection, or at any point in the

* development or operation of the
estuarine research reserve, even after
Federal funding for the single site |~

" research reserve has expired. If the state
‘decides to develop a multiple-site
naticnal estuarine research reserve after
the initial acquisifion and development

__award is made for a single site, the

set forth in § 921.33(b). However, a state
‘may Rot pfopose to add one or more _ .

- - sites to an slready designated research

“reserve if the operation 8ad gl e <o
" management of such fesearch reserve .
has been found deficient dnd .~
uncorrected or the research conducted is
not consistent with the Estuarine
Research Guidelines in accordance with
ons of subparts E and F of
this part. In addition, Federal funds
acquisition of & multiple-site research
: pésarve remains limited to $4,000,000
(see § 921.20). The funding for operation
of & multiple-site research reserve is
- limited to $70,000 per year (see .
* § 921.32(c)) and preacquisition funds are
limited to $100,000 per reserve. - .

$92111 _Ste

:?k’-’ Federal share of this groupm 2 a‘“ﬂ(:)".A.;a\tr;:yﬁt‘lﬁwﬁsw w

Federal funds to establishand
implement & sits selection process . .
which is approved by NOAA . -

: (b) In addition to the requirements set,
forth in subpart I of this part. a request
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for Federal funds for site selection must
contain the fcllowing programmatic
irformation:

1) A description of the protosed site
seiecton process and how it will be
impler=ented in conformasce with tha
Sicgeographic classificatioa scheme and
typoicgy (§ 921.3)

{2} An idznuficaticn of the site
se.ecicn azency and the sotental
maznagement agency: axd

(3) A descziption of now public
parzapation wid be iacorporated 1nta
tne srocess (see § 921.11{¢)).

(2] Aq part of the site selecticn
prozass, the state and NOAL shail.
evalzate and selact Le fizal site(s).
NOAA has final avthority in approving
cuch sites. Site se:ecton saall be guided
by tre following principies:

(1) The site's coatr:bution to the
biagecgraphical and typelogical balanca
ci the Natonal Estuarine Raserve
Eesearch System. NOAA wil give
pricrity consideratian to proposals to
establish reserves in biogeographic
regiors or subregions that are not
represented in the system (see the
biogeographic dassification scheme and
typoiogy set forth in § 921.3 and
appendices [ and II {o this part);

(2) The site's-ecalogical
characteristics, including its biologi¢al
productivity, diversity of flora and
fauna, and capacity to attract a broad
range of research and educational
interests. The proposed sits must be a
represenlative estuarine ecosystem and
should. to the maximum extent possible,

be an estuarine ecosystem minimally . _

affected by human acfivity or influenc

(see § 921.1(e]) s
(3) Assurance that the site’s * -

boundaries encampass an sdequate

portion of the key land and water areas ™
of the nutural system to approximate an
ecological nit and to ensure eff=ctive ~
conservation. Boundary size will vary -

greatly depending ou the natwrw of tha
ecosyster. Research reverve boundarles
must encompass the arva within which
adequate comtrot ey or will be

established by the mnnqﬁ!:'ﬂllﬂrﬂ'!f‘i

buman activities occarring within the

reserve. Generally, Teperve bou ]
will encompass two areex key hard and

waler areas (or “core irea"}and & 0

buffer zone. Key land W_qgu
and a buffer zone will Horly require

s:znificantly differerit evels of corrtrol
(see § 921.13(a) 71k The ferm | key fand '’
and water areas”™ refers to that corwares
within the reserve thalis sa yital 1o tha -

functioning of the estuarine ecosystem

that it must be ander s level of coutrot

sufficient to ensure the long-term -
viability of the reserve for research on
natural processes. Key land end water
aress, which comprise the core srea, are

those ecological units of a natural
estuarine system which preserve, for
research purroses, a full range of
significant physical. chemical and
biclegical factors canmbuting to the
diversity of fauna, flera and natural
Processes occurning wrinn the estuary.
The determination of which land and
water greas are "key” {0 a parncuiar
reserve must be based on specfic
scientific knowledge of the ares. A basic
Frinciple to follow when deciding upon
kzy land and water areas is that they
shouid encompass resources
Ierresexntative of the tctal ecosystem,
and which if compromised couid
exdanger the reszarch objectives of the
reserve. The term “bffer zane™ refers to
8n aree adjacent to of surroumndinyg key
land and water areas and essential to
their integrity. Buffer zones protect tne
core area and provide additional
protection for estuarine-dependent
species, including those that are rare or
endangered When determined
appropriate by the state and approved
by NOAA, the bufer zone may also
indlode en area necessary for facilities
required for resesrch and interpretation.
Additionally, buffer rones shounid be
estabfished sufficient to accommodate a
shift of the core aren as a result of
biofogical ecological or
geomorphological change which
reasonabdy could be expected to occur.
Natioma! estuarine research reserves
may inciode existing Feders or state
lands skready in a protected status
where arutual Denefit can be enbemced.
Howewer, NOAA will nof approve a site
for potential naticne! estwsrine research
reserve stafus Bot s dependert -~ -
primarily upoa e inclasfon of currently
protected Fedeml lards jr srder te meet
the requirements for reyedrel reserve
status (swcr/as Rey Jend end water
areas). Such hands generally will be
included wilhin's esearch reserve o
serve sv » Buffer or far other encillary
purposes: =~ e

() The oite’s suitability for fong-term
estuarine research including ecological

factors and proximity to existing '- - <

research facilities and educational
institutions; ‘ -

‘(5) The site’s compatibility with -
existing and potentfal land and water
uses in contigaous areas as well as
approved coastal and estuarine
management plars; ard =~ . -

() Tha site’s importanca

and interpretive efarts, consistent with

the need for contirrued protection of thre

na(t:)nl system. - * -
the state must seek the views of |ﬂ'ectc'd
landowners, local governments, other
stats and Federat agencies and other
parties who are interested in the area(s)

to'edecation

y in the site selection process -

being considered for selection as 4
potential national estuarime ressarch
reserve. After the local governmer'(s)
and affected landowmner(s) have been
contacted. at least one public meeting
shail be held in the area of the proposed
site. Notice of quch a meeting, mdudirg
the time. place. and relevant subject
matter. shzil be annoanced by the sta'e
through the area’s principal news med:a
at least 15 days prior to the date of the
meeting and by NOAA in the Federal
Register.

(e} A state request for NCAA
approval of a proposed site {or sites in
the casc of a multi-site reserve) must
contain a description of the proposed
site in reiationship to each of the site
selection princinles {§ 921.11(c)} azd the
following information:

(1) An analysis of the propesed site
based on the biogeographical scheme/
typology discussed in § 921.3 and set
forth in appendices [ and I to this part:

(2] A descripfian of the proposed site
and its major resources, including
location, proposed boundaries, and
adjacent land uses. Maps, including
aerial photographs. are required; ;

(3) A descripfion of the public -
participation process used by the stata
to solicit the views of interested parties,
a summary of comments, and, I
interstate issues are involved.
documentatinn that tee Governoe(s) of
the other affmcted stute(s} has been
contacted. Capies of all correspondence,
including contact letters to all affected
landowners most be eppended;

{43 A list of ol sites considered and a

" brief statemrest of the busis forsct - -

selecting the pen-preferred sftes; dad
{5} A aomination of the proposed
site(s) for designafioni s » National ~
Estuaring Reveurch Reserve by the - - -
Gowernor of the coastal state in which
the ares is Jocafed " T
: I Y LN T O R
§921.12 Pestsilessisction . - -
(a) AL the tiooe of the staie’s requeat
for NOAA approvad of a proponed site,
the stasy may submait & requast for up to
$10.000 of the total $100,000 sllowed foe
predasignation fnds 10 develop the

collection of tre wrfoea tion mecessary

for preperation of the exvircamental | =

impact statement. At tris tima, the statz
alzo sxbmit 5 mquest larthe " 1.}

:gaindcr of the poadesignatica fonds
for research necessary to complete a
basic cterizitin b the phyaical, ~
chemical and Blological characteriatics
of the site by NOAA. The _
state's for these post site
sefection kmds must be accompanied by

the information specifted n subpart [ of
this part and. for draft management plan
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development and environmental irzpact
statement inforrcation collecton., the
following programmatic information:

{1) A draft management plan outline
(see § 921.13(a) belew}); and

(2} An outline of a draft memorandum
of understanding (MQU) between the
state and NOAA detailing the Federal-
state role in research reserve
maragement duwring the initial period of
Federal funding and expressing the
state's long-term comrutment to operate
and manage the national estuarine
research reserve.

(b) The state is eligible to use the
finds referenced in § 921.12{a) after the
proposed site is appraved by NOAA
under the terms of § 921.11.

$921.13 Management plan and
environmental Impact statement
development.

(a) After NOAA approves the state’s
proposed site, the state may request to
use additional predesignation funds for
draft management plan development
and the collection of informatien
necessary for the preparation by NOAA
of the environmental impact statement.
The state shall develop s draft
management plan, including aa MOU.
The plan will set out in detail:

(1) Research reserve goals and
objectives, management issues, and
strategies or actions for meeting the
goals and objectives; .

{2) An administrative section
including staff roles in administration,
research, education/interpretation. and
surveillance and enforcement; © -

{3) A research plan, including a
monitoring design: ol

(4) An education/interpretive plan: *

(5) A plan for public access to the
research reserve: ... . - T

(6] A construction plan, including a - .

proposed construction schedule, genaral -

descriptions of proposed developments
and preliminary drawings. if .
appropriate. Information should be .
provided for proposed minor ..
construction projects in sufficient detail
to allow these projects Lo begin in the
initial phase of acquisition and . .
development. If a visitor center,
research center ot any other facilities
are proposed for gonstructionor - -
renovation at'tbe sile, gr restorative
activities which require significant .. -
construction are planned. s detailed
construction plan including preliminary
cost estimates and architectural :
drawings must be prepared as & part ol
the fina) management plan: and

{7} An scquisition plan identifying the
ecologically key land and water areas of
the research reserve, ing these

ranking
areas according 1o their relative
importance, and including a strategy for

- property interasts. .
" development including associated * -
_ enforcement costs, negotiation,

. method(s) for astablishing adequate

establishing adequate long-term state
control over these areas sufficient to
provide protection for reserve resources
to ensure a stable environzent for
research. Ttus plan must include an
identification of owmnership within the
proposed research reserve boundaries,
inciuding land already in the public
domain: the methed({s) of acquisition
wiich the state proposes to use—
acquisition {including less-than-fee
simple options) to establish adequate
long-term state control: an estimate of
the fair market value of any property
interest—which is proposed for
acquisition; a schedule estimating the
time required to completa the process of
establishing adequate state control of
the proposed research reserve; and a
discussion of any anticipated problems.
In selecting a preferred method(s) for
establishing adequate state control over
areas within the proposed boundaries of
the reserve, the state shall perform the
following steps for each parcel
determined to be part of the key land
and water areas (control over which is
necessary to protect the integrity of the
reserve for research purposes), and for
those parcels required for research and
interpretive suppart facilities or buffer
purposes:

(i) Determine, with appropriate
justification, the minimum level of
control(s) required (e.g.. management
agreement, regulation, less-than-fee
simple property interest (e.g.. -
conservation easement), {ee simple
property acquisition, or a combination
of these approaches; e

(ii) Identify the level of existing state
control(s); -7 Co

(iif) Identify the level of additional
state control(s), if any, necessary to _".

i

. meet/the minimum requirements .= .-+

identified in {a)(7}(i); of this section: . .
(iv) Examine all reasongble .. .~ -
alternatives for attaining the level of : -
control identified in (a)(7)(lii) of this
section, and perform a cost analysis of
each: and
(v) Rack, in order of cost, the mathods .
{including acquisition) identified in
paragraph (a)(7)(iv) of this section.
An assessment of the relative cost-
eHectiveness of control alternatives
shall include a reasonable estimate of
both short-term costs {e.5., acquisition of -
regulatory program-

adjudication, etc.) and long-term com
(e.8. monitoring. enforcement. .

. adjudication, management and

coordination). In selecting a prefe

state control over each parcel examined
under the process described above, the

state shall give priority consideration to
the least costly method(s) of attaining
tke minimum level of long-term contrel
required. Generally. with the possible
exception of buffer areas reguired for
support facilities. the level of conwolls)
required for buffer areas w:ll be
ccnsiderably less than that required for
key land and water areas. This
acquisition plan, after receiving the
approval of NOAA. shall serve asa
guide for negotiations with landcwrers.
A final boundary for the reserve shall be
delineated as a part of the final
management plan:

(8) A resource protecticn plan
detailing applicable authorities.
including allowable uses. uses requiring
a permit and permit requiremants, any
restrictions on use of the research
reserve, and a strategy for research
reserve surveillance and enforcement of
such use pestrictions, including
appropriate government enforcement
agencies;

(9) If applicable, a restoration plan
describing those portions of the site that
may require habitat modification ta
restore natural conditions: §

{10} A proposed memorandum of
understanding (MOU) between the state
and NOAA regarding the Federal-state
relationship during the establishment
and development of the national

-estuarine research reserve, and

expressing a long-term commitmeat by
the state to maintain and manage the
research reserve in accordance with
section 315 of the Act 18 U.S.C. 1481,
and applicable regulations. In
conjunction with the MOU and where:
possible under state law, the'tate will
consider taking appropriate
administrative or legislative actiozr to
ersure the long-term protection and
opersation of the national estuarine
rosmarch reserve. The MOU shall be
sigmed priot to research reserve
designation. i other MOUs are |

_ pecessary (such as with a Federal

agency or another state agency), drafts
of such MOUs also must be included in
the plan; and

(11) If the state has @ federally
approved coastal zone management
program, documentation that the
proposed national estuarine reszarch
reserve ls consistent to the maximum
extent cable with that program.
See § 921.4(b) .nti § 921.300b). ¢

Regarding the preparation of an

en?ilnn::mhl impl?:t statement (EIS)

- under the National Environmental Policy

Act on & national estuarine research

serve proposal, the state shall provide
t:1! nec.tfury information to NOAA

" concerning the socioeconcmic and

environmental impacts asscciated with
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implementing the draft management
plan and feasible aiternatives to the
plan. Based oa this information, NOAA
wiil prepare the draft EIS.

{c) Early in the devaiorment of the
drait management pian and the draft
Ei3. thestatashalholda meeting in the
area or arezs most afected ta solicit
ciic and govamniant comments on the
s:sulcant issued relaiad to the
proposed actica. NCAA wili publish a
rotce of the meeticg in the Federal
Rogister 15 days prior @ the meating
The state shau ke responsibic for
publishing a similar notice ia the local
nedia.

() NOAA will publich a Federal
Regicier nctice ¢f intant to prepare a
dral 5. After the draft EIS is prepared
and filed with the Environmeatal
Proteclion Aganzy [EPA), a Notice of
Avaiability of the DEIS will appear in
the Faderal Register. Not less thar 30
days after publicaticn of the notice,
NOAA will hold at least one public
hearing in the ar=a or areas mast
affected by the proposed national
estuarine research reserve. The hearing
will be beld r:o sooner than 15 days after
app:ropriate notice of the meeting has
been given in the principal news media
and ic the Federa! Registar by NDAA
and the state, respectively. After a 45-
day ccmment period. a final EIS will be
prepared by NOAA,

Subpart C—Acquisificn, Develcpment,
and Preparation of the Final -
Mansgement Pran

§321.20 General o
The acquisition aad development
period is sepurated mlo two majar
phases. After NOAA approvat of tha -
site, deaft management pian and deaft
MOU, and compietion of the final F1S, s
state is eligihis for an iitisl acquisition
and development award(s). In this tritia}

phase, the state shonld work to meet the - _
. specificationa, foc any p

criteria reqaired for formal research -
12serve designation: e g, establishing
adequate state contrc! ovar the key land
and water areas as specified (n tha draft
maragement plan and praparing the
fins] management plan Thase
requiremects are specified in § 921.9¢
Minor construction m accardance with

the draft management plsn may also bs .
: 3 during this b + be spent on construction activities. =7 .

conducted during this initlat phasa. The
initial acquisition and development -
phase is expected to lutnnllnngalhn
three years. If necessary, & longer time
period may be negotiated between the
state and NOAA. After research reserve
designation, a state is eligibls for g
suppiemental acquisition and -
development award(s) in accordance
with § 921.31. In this post-demgation
acquisition and development phase,

funds may be used in accordance with
the final management plan to consucy
research azd educational faalities,
comglete acy remarmg land :
acquisitinn, and for restoratgve activities
‘dennfied iz the Znal management plan.
In any case. the amcunt of Federal
firancal assistance provided o a
coasicl state witl respect i the
acguisition of lands and waters. or
interes:s therem. for a=7 one national
estuarne reseath recerve may not
excead in amount squal o 0 percent of
the costs of the lands. waters, and
interests therem or $4.000.000,
whichever amouat is [ess. The amount
of Fedarzl assistance for development
and constroetion acdvities is $1.500.200.

§921.21 (njtal s~quisition and
development awarcs,

{a) Assistance is paovided ta aid tie
recipient ia:

(1) Acquiring & [es sianple or kess-
thaa-fee simple real property interest in
land and water areas to be inchuded in
the research reserve boundaries (see
§ 921.13{aj(7); § R130(d)}): -

(2) Mirar constraction. as provided in
pacagraphs (b) and {c) of tnis section:

(3) Preparing the Enak management
plan: and

(4) Up to the point of research reserve
designation, imitial management costs,
é.2., lot inplementing the NDAA -

. approved dreft managestent plan,

preparicg the final management plan,

_hiring & reserve manager and other staff

as ry and for other managenent-
related activities. Appltcation
procedures are specified tn subpart I of
this part. - - - ;
(b) The expenditure of Federal and
state forids op major construction ™

* activities iwhot allowed during the
. Initial acquivition and develapment

phase. The preparefion of architectursl
and eagineering plans, including

constractioa, or for peoposed restorative
activities, is permitted. [n addition,
minor construcfion ectivities, consistent
with paregrsph (c} of this section also
are allowed, The NOAA-approved draft
managewment plan mat, however, -
include g constroction plan and & pubie
access pian before exy swurd fomde can

(¢} Only miaor construction activities

that aid in bnptemanting portions of the

management plan (szch as bost ramps
and nxturs trails}) are pecsitted during
the initial acquisition and development
phass. No mare than Bve (8] percent of
the {nitial acquisition ¢nd develgpment
award may be axpended oa such .
facilittes. NOAA must make a specific

detarmination, based on the final EIS,

that the construction activity will agt be
detrimental to the environment,

{d] Except as specifically provided in
paragraphs (a) through (c) of this
seclicn. construction prajects. to he
fundzd in whole or in part under an
azquisition and development award(s),
may not be initiated uriil the reyaarh
feserve seceives formal designation {see
§ 921.30). This requirement has been
adopted to ensure that substantial
progress in establishinz adequate state
control over key land and waters araas
has been made and that a firal
management plan is completed befare
major sTms are spant on constracten.
Once substantial pregress in
estailishing adequste state control/
acquisition has beea made, as defined
by the stzte in the manage:nent plan,
cther activities guided by the fical
managament plan may begin with,
NOAA's approval

(e) For any real property acquired in
whole 5¢ part with Federal funds for the
research reserve the stats shal execute
suitable ticle documents to incinde
substantially tha following provisions,
or otherwise append the following
pravisions in a manner acceptable ander
epplicable state law to the official land
record(s):

(1] Title ta the property conveyed by

- this deed shall vest in tha [recipient af

the award granted pursuant to section
315 of the Act, 18 U.S.C. 1461 er other
NOAA approved state agency] subject
to the condition that the designation of
the [name of Natioaal Estnarine

- Reserve] ia not withdrawn and ths .

property remains pert of the ledereily -
designated [name of National Estuarine
Research Reservel = -. - .
{2) In the event that the ismo
longer included as of ths research
reserve, or if the tdoaofthe : ...
research resseve of which it ty partis
withdrawn, then NOAA or its successor
agency, after full and reasonable
consultation with the Stats, may
exercise the following rights regarding
the disposition of the property: * -~ -
(i) The recipient may retain titls after

'payi.ng the Pederal Government an

. amount corputed by applying the

s

Federa! percentage of participation in
the cost of the ariginal project to the
current {aie market value of the
roperty; - s
y (ir)lhhnudpimdoanotelcc“o
retain title, the Federal Covernment may

; either direct the recipiont to seil the

property and pay the Federal -
Governmant an amount compu!cdrb?
a the Federal percantage of -
pfféﬁ;'.nou in the cost of the original
project to the proceeds from the sale
(aftor deducting actual and reasonable
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selling and repair ot renovation
expenses. if any. from the saie
proceeds), or direct the recipient to
transfer title to the Federal Government.
If directed to transfer title to the Federal
Governmert, the recipient shall be
entitled to compensation computed by
applying the recipient's percentage of
part.cizaucn in the cost of the original
project to the current fair markat value
cf the propestv:

(iif) Fair market va.ce cf the property
must be determined by an indepencent
appraiser and certiflied by a respcasible
cificial of the state, as provided by
Departurent of Commerce Regulations in
15 CFR part 24. and Uniform Relocation
Assistance and Real Property
Acquisition for Federal and Federally
assisted programs in 15 CFR part 11.

(6) Upon instruction by NOAA,
provisions analogous to those of
§ 921.21(e) shall be included in the
documentatioa underlying less-than-fee-
simple interests acquired in whole or
part with Federal funds.

(g) Federal funds or non-Federal
matching share funds shall not be spent
to acquire a real property interest in
which the State will own the land
concurrently with another eatity unless
the property Interest has been identified
as a part of an acquisition strategy
pursuant to § 921.13(7} which has been
approved by NOAA prior to the
effective date of these regulations.

{h) Prior to submitting the final -~ -
management plan to NOAA for review
and approval, the state shall hold a
public meeting to receive comment on
the plan in the area affected by the - -
estuarine research reserve. NOAA will
publish a notice of the meeting in the - -
Federal Register. The state shall be ;'
responsible for having a similar notice
published in the local media.; yw— ~-;

FATED at W'

Subpart D—Resarvé Designation and
Subsequent Operation . . -" . . T

§921.30 Designation of National Estuarine
Research Reserves. - /' 12 27 w21 oo

(a) The Under Secretafy may - "~ !
designate an area as a Batlcnal "
estuarine rese T¥e pursuant to
section 315 of the'Act, f based on "= - -
written findings ég‘jmﬂm’ met the
following requh-',@‘n ol f's AL e

(1) The Governor of the coastal state

ia which the area is located has £2=0-- =

nominated the ares for designation ds'a
. national estuarine research reserve; -2
(2) The area is a representative 7.2

estuarine ecosystem that {s suitable for .

long-term research and contributes to
the biogeographical and typological -
balance of ths System: - SR

(3) Key land and water areas of the
proposed research reserve, as identified

in the management plan, are under
adequate state control sufficient to
provide long-term protection for reserve
rescurces and to ensure a stable
environment for research:

(%) Designation of the area as a
reserve wiil serve to enhance public
awareness and understanding of
estuarine areas. and provide swiable
opportunties for public education and
interpretation:

(5) A final management plan has beea
approved by NOAA and contains the
s.gned ccpy of the designation findings:

(6) An MOU has been signed berween
th2 state and NOAA ensuring a long-
term commitment by the state to the
effective aperation and implementation
of the national estuarine research
reserve; and

(7) The coastal state in which the ares
is located has complied with the
requirements of these regulations.

{b) NOAA will determine whether the
designation of a national estuarine
research reserve in a state with a
federally approved coastal zone
management program directly affects
the coastal zone. If the designation is
found to directly affect the coastal zone,
NOAA will make a consistency
determination pursuant to section
307(c)(1) of the Act, 16 U.S.C. 1458, and
15 CFR part 930. subpart C. See
§ 921.4(b). The results of this
consistency determination will be
published in the Federal Register when a
notics of designation is published. See
§ 921.30(c). o

{c) NOAA will cause a notice of . -
designation of a national estuarine = .-* -
research reserve ta be placed in the
Federal Register. The state shallbe ~
respansible for having a similar notice *

published in the local media. = ™~ =27,

-~ (d) The term “state control” in

§ 921.30(a)(3) does not necessarily .- -

require that key larid and water areas be
owned by the stata in fee simple. * % ~
Acquisition of less-than-fee-simple ~
fnterests (a.g., consarvation easements) -
and utilization of existing State -

. regulatory measures are encouraged .-

where the state can demonstrate that *
these interests and measures assure
adequate long-term State control

consistent with the purposes of the L

research reserve (see also § 921.13(a)(7);
§ 921.21(g)). Should the state later elect

to purchase an (nterest in such lands - | -
-using NOAA funds, adequate *™.°) "~

justification as to the need for such T
acquisition must be provided to NOAA.

§921.31 Supplemental acqulsition and
deveiopment swards. S

Aller natignal estuarine research
reserve designation, and as specifled In
the approved management plan, the

state may request a supplemental
acquisition and/or development
award(s) for acquiring additional
property interests identified in the
management plan as necessary to
enhzance long-term protection of the area
for research and education. for fac:!lity
construction. for restorative activities
identified in the approved manazement
plan. and for admirnistrative purpsses.
The amount of Federal financial
assistance provided for supplemental
development costs directly sssociated
with facility constructiza cther than
land acquisition {/.e., majcr construction
activities) for any one na'icnal estuarina _
research reserve may not exceed
$1.500.200 and must be matched by the
state ca 3 50/350 basis. Supplemental
acquisiticn awards for the acgquisition cf
lands or waters, or interests therein, for
any one National Estuarine Reserve may
not exceed an amount equal to 50 per
centum of the cost of the lands. waters.
and interests therein or $4,000.000
whichever amount is less. [n the case of
a biogeographic region (see Appendix I
to this part) shared by two or more
states, each state is eligible for Federal
financial assistance to establish a
national estuarine research reserve
within their respective-portion of the
shared biogeographic region. - .
Application procedures are specified in
subpart [ of this part Land acquisition
must follow the procedures specified in
§ 921.13(e)(7), § 821.21 (e) and (f) and
§ 92181 N L B
§921.32  Operation and management
implementation of the management pian.
(a) After the national estusrine = .
research reserve is formally designated,

-the statg js eligible to receive Fed

funds touui:,t‘thlmlnxh- operatiqn .
and management of the research - .~
reservs. The purpose of this Federally ./
funded operation and management . ...
phase is to implement the approved final
management plan and to taks the - -
to ensure the continued

necessary

effective operation of the research

reserve. 7 .. BN NS
- (b) State operation and ement

of national estuarine research reserves

. ghall be consistent with the mission, and

shall further the goals, of the National -
Estuarine Research Reserve System (see
§92L)a? = TTm e AT
" (c) Pederil funds of up'to $70.000 per ’
year, to be'matched by the stateona ™
50/50 basis, are aviilable for the = - " -
cperation and minigement of the =%
pational estuarine iesedrch reserve,
including the establishmentand -7
operation of a baslc envircamental
monitoring program. In the case of &
bicgeographic region (ses appendix 1 to
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this part) shared by two or more states,
each state is eligible for Federal
financial assistance to establish a
national estuarine research reserve
within their respective partion of the
siared biogeographuc region (see

§ 921.10).

{d] Cperation and management funds
are subject to the foliowing limitations:
(1) No more than $70.000 in Federal

f.nds may be expended in & twejve
ronth award period (i.e., Federal funds
for operation and management may not
bz expended at a rate greater than
$70.000 per year);

{2) No mare than ten percent af the
total amount (state and Federal shares}
of each operation and management
award may be used for construction-
type activities (Le., $14.000 maximum
pet year).

§521.33 Boundary changes, amendments
to the managemaent plan, and addition of
muitipie-eits componenta.

(a) Changes in rer sarch reserve
boundaries and major changes 1o the
final management plan, including stata
laws or regulations promuigated
specifically lor the research reserve,
may be made oaly after written -
approval by NOAA_ If determined to be
necessary, NOAA may require public
notice, including notice in the Fedaral

accordance with section § 921.13 and
shall include an administrative
framework for the muitiple-tite research
reserve and & description of the
complementary research and
educational programs within the
research reserve. f NOAA determines,
based on the scope of the project and
the issues assomated with the additional
sita, that an environmental assessment
is sufficient to establish ¢ multiple-site
research reserve. then the stata shall
develop a tevised management plan
which, concerning the additicnal
component. incorporates each of the
elements described in § §21.13(a). The
revised management plan shall sddress
goals and agbjectives for ail components
of the multi-site research reserve and
the additional component’s relationship
to the original site{s).

Subpert E—Performance Evaluation
and Withdrawal of Dasigration

§921.40 Evaluation of systam
perfarmance.

{a) Following designation of & national
estuarine regearch reserve pursuant to
$ 921.30, pedodic performance
evaluations ‘;l;an be cond:::d
conceraing the operatian
management of each aational estnarine
research reserve, Including the research

performance evaiustions. H other
experts are to be incindad in the
evatuation, NQAA will first ask the
state to recommend appropriate
individuals to serve m that capecity,

(d) Performance evaluations will be
corducted t sccordance with the
procedural and public participation
provisions of the CZMA regulaticns on
teview of performance at 15 CFR part
928 (i.e.. §328.3(b) and § 928.4}.

(e} To ensure effective Federal
oversight of each research reserve
within the National Estuarine Reserve
Research System the state is required to
sabmit an annual report on operatica
and management of the research reserve
during the immediately preceding state
fiscal year. This annual report must be
submitted within & ninety day period
following the end of the stats Bscal year.
‘The report shall detail program
succestes and sccomplishmrents,
referencing the research reserve
management plan and, as appropriste,
the work plan for the previous year. A
work plan, detziling the projects and
activities to be andertaken over the¢
coming year to meet the goals and
cbfectives of the research reserve as
described i the management plan and
the state’s rale in research
teserve pragrams, shall also be included.

Register and an opportunity for public and manioring being canductad withia Suspension u" oty for
comment. Changes i the boundaries of  the raserve and educationand - mm ote )

the research reserve involving the - - interpreiivs ectivities. Evalnations may ° @ T evaluation wnder
acquisition of properties not listed In he  assess performancs in'all aspects ol § 921.40 revenls that the operstion aod
management plan or final EIS require . . rese reserve operaton and -y, . mm of the research reserve it
public notice and the opportunity for .. managamert of may be limited i scope, © o T At the research befng © 5
comment: in certajn cases, s &% * " focusing an sslected isauga ol .+ LSS Gel ik (e reserva lsnel
environmentel sssesament aad powsibly, importance Padoemance svalustiong fz  ©- L oo 0 Ve Eatuarine Reseurch
an enviasumental Impect statement, ‘< % assessing iesearch reserys OpEERUod 2y (- 4ty og referenced in sabpart Fol <~

of Beressarch
reserve for Fedeval Ananciel assistance ™
- a8 described in these regulations mgy‘btl

required, NOAA will place & notice fn’< “whether a resaarxch msarve la in. 244 * this pert, The

the Fedors] Reglster of any jroposed = compliance wiih the tAgnirements of ,. 1
changes in research reserve boundaries

or propased major changes to the final ¢ (lmﬂmmdmmjﬂqud. m%:;%&qqq EE S
management plan. The state shallbe - °5 “the resear resurva is consistent with. (b) NOAA wil e (ke state with
responsible for publishing an equivalent  and turthars the missian and goals of the provide

'National Estuscina Reserve Research '8 written notice of the deficiexcy e .- -

nofica in the local medfe. See-alsv -~ 'National E _ will explata
tequirements of § G2L&b) ead T 77 ?Syﬂmtmlm.ﬂ:md gt l‘g.eon:il “ym?deﬂmh :
§ 921.13(a)(11). "o oco=oc V() Abaslscontiouestogxlatlo - o oG ung v e problem. peopose &
(b) As discassed In § 820.30(b), & stale  suppart aiy one ar more of the Bodings . SHVE TR S Tt e

may choose to develop ammitiple-site < mads under § 821.30(a] . DLy tsolu ths state should remedy the
paticnal estnarine resasrch reserve after (b) Geaerally, pérformance will be; =~ ‘gﬂmd Incoasletency, apd viate
the initial acquisition and ent': evaluated atlaest svary thrse yoars. ... (A C S I (Ol ity toe Federal
award for & single sils bas been made. ™ More n!nllmti_mlll_l,d_rf;_g‘- ‘ asalstence has

Public notice of the proposed addilon '  sch 1 as hnmlnadm_l:._i s .
will be placed by NOAA In fhe Ferers nﬁﬂ%ﬂaﬂm willbe ., shall also be scised that it may ... .

Registar, The state shall be responsible ; $ . e ety
fomblinkin. as equivalent notice i - conduicted by Fedaral officials. Whad ¥ ;ommnntmthh:ﬁhl nng:m o
the local media. An opportunity e~ . - determined to be aecassary, Fedaral and tll.OAA. officials wmahlﬁd: _10-‘ ": -
commaent, in addition o the preparation non-Federal gxperts in resourcs Pdﬂ"ﬁ'h . \encry.
of either an envirammental assessment management, estuarias ' - remedy m" e incensistenc . !or,
or environmenta! {mpact statement on .  interpretatios or gther espectsal . m msencch .

the propcul.wﬂhhohtmqulred.m pational utu.afhlnuul:hmr: Mmumdnthwmn
environmeatal impact statemeat, if operation and menagsment mxy . regulations resiored

required. shall be prepared in requested by PiOM to participate in written notice by NOAA to the state
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that the deficiency or incomsistercy has
been remedied.

(d) Uf, after & reasonable tire. a state
Cces not remedy a deficiency in the
ccoaration and management of a national
estuarine research reserve which has
teen identified pursuant to a '
periormance evaluation under
§ 921.40(a), such outstanding deficiency
shall be considered a basig for
withdrawal of designation {see §921.42).

§921.42 Withdrawal of designatien.

(a) Cesignation of an estuarine area
as a national estuarine research reserve
may be withdrawn if a performance
evaluation conducted pursuant to
§ 921.40 reveals that: -

(1) The basis for any one or mare o
the findings made under § 921.30(a) in
designating the research reserve no
longer exists;

(2) A substantial portion of the
research conducted within the research
reserve, over a period of years, has not
been consistent with the Estuarine
Research Guidelines refereaced in
subpart F of this part; or

(3) A state, after a reasonable time,
has not remedied a deficiency in the
operation and management of a
research reserve identified pursuant to
an earlier performance evaluation
conducted under § 821.40.

(b) If a basis is found under
§ 921.42(a) for withdrawal of
designation, NOAA will provide the
state with a written notics of this
finding. This notice will explain the
basis for the finding, propose a solution
or solutions and provide a schedule by
which the state should correct the + -
deficiency. In this notice, the state shall
also be advised that it may comment on
the finding and meet with NOAA
officials to discuss the finding and seek
to correct the deficiency. - - . . .-

(¢) If, within & reasonable perfo& of -

time, the deficiency is not corrected in a
manner acceptable ta NOAA, a notice
of intent tc withdraw designation, with
an opportunity for comment, willbe -
placed in the Federal Register. -- .-
(d) The stata shall be provided the -
opportunity for an (nformat hearing -
before the Under Secretary to consider
NOAA's finding of deBciency and intent
to withdraw desigriatiol as well as the
state’s comments on'dnd resporse to .-,
NOAA's written notice pursuant to  *

§ 921.42(b) and Federal Register notics .

pursuant to § 821.42(c). .+, . o .
{e) Within 30 days after the Informal :
bearing, the Usder Secretary shall issue
a written decision regarding the
designation status of the national -
estuarine research reserve. If a decision -
is made to withdraw research reserve
designation, the procedures specified in

PR

§ 921.21(e) regarding the dispositicn cf
real property acquired in whole or past
with Federal funds shall be followed.

{f) NOAA may not withdraw
ces:gnation of a national estuarine
research reserve if the perfocrmance
evaluation reveals that the deficiencies
in management of the site are a result of
inacequste Federal financial sugpzort.

Subpart F—Research

§921.50 General
(a) To stizmulate high quality research
wiihin designated national estuarine
research reserves. NOAA may provide
financial support for research which is
consistent with the Estuarine Research
Guidelines referenced in § 921.51.
Research awards may be awarded
under this subpart to only those
designated research reserves with
approved final management plans with
the following exception: NOAA may
award research awards under this
subpart to reserves without final
marnagement plans that have been
designated prior to the effective date of
these regulations: in the absence of an
approved final management plan,
however these reserves will be eligible
for research awards during only the first
two years after the effective date of
these regulations. Although this research
may be conducted within the immediate
watershed of the research reserve, the
majority of research activities of any
single research project funded under this
subpart must be conducted within
reserve boundaries. Research funds are
primarily used to support management-
related research that will enhance” ** °
scientific understanding of the research
_Teserve ecosystem, provide information
“peeged by reserve managers and coastal
., management decision-makers, and .
*improve public awareness and —

-understanding of estuarine ecosystems
and estuarine management issues.
Research projects may be orfented to
specific research reserves: however.
research projects that would beaefit

.more than one research reserve in the
National Estuarine Reserve Research
System are encouraged. . .

(b) Federal research funds under this
subpart are not intended as a source of
continuous funding for a particular -
project over time. Research funds may
be used to support start-up costs for . .
long-term projects if an applicant can ™
identify an alternative source of long-
{erm research support. & . _ . - ®:4n

(¢) Research funds are availablecn s
competitive hasis to any coastal state or
qualified public or privats person. A
notice of available funds willbe =
published in the Federal Register. .

" Research funds are provided in addition

to any other furds available to a ccas:al
state under the Act Federal research
funds provided under this subpart mus:
be matched equally by the rec:pient.
consistent with § 921.81(ej(4)
{"allowable costs™).

§921.51 Estuarine research guidelines.
fa) Research within the Naticnal
“.wuarine Reserve Research System

saall te conducted in a manner
censistent with Estuarine Research
Cuidelines developed by NCAA.

(b) A summary of the Estuarine
Research Guidelines is pubiished in the
Federal Register as a part of the notice
of available funds discussed in
§ 921.50(c).

(c) The Estuarine Research Guidelires
are reviewed annuaily by NOAA. This
review will include an opportunity for
comment by the estuarine research
community.

§921.52 Premotion and coordination of
estuarine research,

(a) NOAA will promote and
coordinate the use of the National
Estuarine Reserve Research System for
research purposes. .

(b) NOAA will, in conducting or
supporting estyarine research other than
that authorized under section 315 of the
Act, give priority consideraton to
research that uses the National
Estuarins Reserve Research System.

{c) NOAA will consult with other
Federal and state agencies to promote
use of one or more research reserves
within the National Estuarine Reserve -
Research System when such agencies
conduct estuarine research. <.’

el ol e -

§921.60 'General o T

(a) h‘;r'r:ﬂa: a systematic basis for
developing a high quality estuarine
resourca and ecosystem information
base for national estuarine research
reserves and, as a result. for the System.
NOAA may provide fnancial support
for monitoring programs. Monitaring

“funds are used to support three major -

phases of a monitoring program: studies
necessary for comprehensive site
description/characterization. _
development of a site profile. and -
inplementation of a monitoring

¥ () Monitorinr‘ Funds are avallable o

a competitive basis to the state sgency
responsible for reserve management or
qualified public or private person or

“'entity designatad by the Reserve.

Howevar, if the applicant is otker than
the ging entity of a reserve
research (coastal state), that applicant
must submit as a part of the application
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8 letter from the reserve manager
indicating fgrmal support of the :
application by the managing entity of
the reserve. Monitcring awards will be
mace cn the basis of a five-year
perfzrmance period: and with initial
furnding for a twelve (12) month periad;
grd with annual supplamental furnding
contingent on periormance and
agsropriations under the Act.
Monitoring furids are provided in
addivion to any other funds available o
a coastal state ander the Act. Federal
moruicring funds must be matched
equally by th» recipient, consistent with
§ 921.81{ej(<) {"allowable ccsts™).

{c) Monitoring projects funded under
this Subpart must facus oa Lio resources
within tne beundaries of the research
reserve and maust be consistent with the
applicable sactions of the Estuarine
Research Guidelines referenced in
§ 921.51. Pertions of the project may
occur within the immediate watershed
of tte Rescrve beyond the site
boundaries. Howaver, the monitoring
proposal rmust demonstrate why this is
necessary for the success of the project.

Subpart H—Interpretation snd
Edycation i

§92L70 General

 (a) To stimwate the development of
innovative or creative interpretive and
educational projects and materials to
enhance public awareaess and
understanding of estuarine areas, , -::
NOAA may fund interpretive and -
educational activities. Interpretive and
educational awarde may be swarded :
under this subpart to only.those -~ -
designated research reserves with
approved final nansgemaen} plans with
the following exception: NOAA may
award research awards inder this -
subpart to reserves without final  *
management plans thatbave beem -
designated prior to the effective date of
these regnlations; in the absence of an
approved [inal management plan, -
however these reserves will be eligible
for research awards g only the first
two years after the eHecfive date of
these regulations. 3aOhdogg o . -

{b) Educational and interpretive funds
are available on & comEpelitive basis to
any coastal state entity. However, if the
applicant is gther than & hanaging *
entity of a resea:ch reserve, that - -+
applicant must submit as & part of the
application a letter from the reserve =
manager indicating formal support of the

pplication by the managing entity of
the reserve. These funds are provided in
addition to any otber funds available to
s coastal state gnder the Act Federal
interpretation and educational funds
ciust be matched equally by the

recipient, consistent with § 921.81(e)(4)
(“allowable costs™).

§921.71 Categories of potantial
interpretive snd sducational projects;
evaluation criteria

(a) Proposals for interpeative or
educational projec:s will be considered
under the following categories:

(1) Design. development ard
distributicn/placement of interpretive or
educaticnial media (/.e., the development
of tangible i*ems. such as exhibits/
displays. publications. posters. signs,
audio/visuals. computer software and
maps which have an educational c»
interpreive purpose: and techniques for
making available or locating information
cencamning research reserve resources,
activities, or issues);

(2) Development and presentation of
curricula, workshops, lectures, seminars,
and other structured programs or
presentations for facility or field use:

(3) Extension/outreach programs; or

(4) Creative and innovative methods
and technologies for implementing
interpretive or educational projects.

{b) Interprative and educational
projects may be ortented to one or more
research reserves or to the entire
system. Those projects which would
directly benefit mors than ons research
reserve, and, if practicable, the entire
National Estuarine Reserve Research
System. shall receive prority
consideration for funding. -

(c) Proposals for intarpretive and
educationa! projects in natianal
estuarine research reserves will be
evaluated in accordance with criteria. -
lisgted below:' - . ... T .

(1) Educational ar interpretive mecits;

(2} Releyancs or importance to reserve
management or coastal deciaionmaki

(3) Educational quality (g, - .
soundness of spproach, experience .
related o methodnlogies): . . -

(4) Importancs to ths National :
Estuarine Reserve Research Systeou

{5) Budgst and Institutional .
Capabilities (e g, reasonatlensas of
bu_get, suiliciency of lagistical support)
and . X

{8) In addition, in the case of long-
term projects, the ability of the state or
tha grant recipisnt to suppart the project
beyond this initial funding . . .;
Subpart I—General Financial
Assistance Provislons . . ... .., .
§92180 Appiication information, © -

{a) Only & coestal state mzy apply for
Federal financial assistance swards for
preacquisition, acquisition and ‘
developmént, operstion and

- management. and education and

interpretation. Ary coastal state or

“Int

public or private person may apply for
Federal financial assistance awards far
estuarine research or monitering. The
anncouncerent cf gpportunitiag to
conduct research i the reserve systam
arpears on an annual basis in the
Federal Register. If a state is
participating in the national Coastal
Zone Management Program. the
applicant for an award under rectica
315 of the Act shall notify the state
ccastal management agency regarding
the application.

(t} An original aad two copies of the
formal applicaticn must be submitted at
least 120 working days prior to the
propased teginning of the project to the
following address: Office of Ocean and
Coastal Resource Management,
National Ocean Service, National
Oceanic and Atmospheric
Administration, Universal Building
South, 1825 Cannecticut Avenae, NW.,
Suite 714, Washington, DC 20235. The
Application for Federal Assistance
Standard Form 424 {Non-construction
Program) constitutes the farmal
application far site selection. post-sile
selection. operation and manage
research. and education and interpretive
awarda. The Application for Federal
Financial Assistance Stagdard Form 424
(Construction Program) constitutes tha
formal application for land ecquisition
and development awards. The
applicatioa must be accoarpanied by the
information required in subpart B
(predesignation) of this part, subpart C
of this part and § 92131 (acquisition and
development), and § 821.32 (operation -
and management) as applicable. - -
Applications for development awards~
for construction projects, or restorative .
activities lavolving construction, most -
include s preliminary engineering report.

" All applications must coatsin back up

data for budget estimutes (Federal and
non-Federal shares), and evidence that
the application complies wil: the
Executive Order 12372, ° .-
tal Review of Federal
Programs.” in addition, applications for
acquisition and developm: ..t awards
must contain: - .-

(1) State Historic Presezvation Office
comments: . L

(2) Written approval from NOM of
the draft management plan for initfal
acquisttion and development lWI:Fd'(‘S)-:
and "' NI
(3) A praliminary engineering report
for construction projects, or restorative
activities involving construction.

§921.31 ASowablecosts. -
a) Allowable costs will be

de(u’rmhud In accordance with

applicable OMB Circulars and guidance
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for Federai financial assistance. the
financial assistance agreement. these
regulations, and other Department of
Commerce and NOAA directives. The
term “costs” applies to both the Federal
and ron-Federal shares:

(0] Costs claimed as charges !0 the
award must be reasonable. beneficial
ard necessary for the proper and
efficient administration of the “~ancial
assistance award and must S- .zcurred

uring the award period.

(¢) Costs must not be allocable to or
inciuded as a cost of any other
Federally-financed program in either the
current or a prior award period.

(d) General guidelines for the non-
Federal share are contained in
Department of Commerce Regulations at
15 CFR part 24 and OMB Circular A-110.
Copies of Circular A-110 can be
obtained from the Marine and Estuarine
Management Division: 1825 Connecticut
Avenue, NW., Suite 714: Washington.
DC 2023s. The following may be used in
satisfying the matching requirement:

. (1) Site Selection and Post Site
Selection Awards. Cash and in-kind
contributions (value of goods and
services directly benefiting and
specifically identifiable to this part of
the projéct) are allowable. Land may nct
be used as match.

(2) Acquisition and Development
Awards. Cash and in-kind contributions
are allowable. [n general, the fair market

value of landa to be included within the

research reserve boundaries and

acquired pursuant to the Act, with other .

than Federal funds, may be used as
match. However, tha fair market value
of real property allowable as match is_

_ limited to the fair market value of aTea!

property interest equivalent to, oF 3, - ip

" required to attain, the level of control
over such land(s) identified by the state’
and approved by the Federal - i v.us<~v

protection and management of the = -

national estuarine research reserve.: - -

Appraisals must be performed accordin
to Federal appraisal standards as - .. _
detailed in Department of Commerces -

regulations at 18 part 24 and the -
Uniform Relocation Assistance and Real
Property Ac Yo? Federal and ~
Federally Assisted Prog in 18 CFR

part 11. The falr I,

ahlets .

donation, as established

S e e Al -

independent appraiser and certified by &

responsible official of the state - .. ...

(pursuant to 15 CFR part 24), may also -
be used as match. Land, including -~
submerged lands already in the state’s
possession, may beused as match to
establish a pational estuarine research
reserve. The value of match for these
state lands will be calculated by

e idfhet valud of <3
privately donated Isnd, &f the tima _o{ e
A0 ofpiviyis:?

determining the vaiue cf the berefits
foregore by the state, in the use of the
land. as a result of new restrictions that
may be imposed by Reserve designation.
Thre appraisal of the berefits foregone
must be made by an independent
appraiser in accordance with Federal
appraisal standards pussuant to 15 CFR
part 24 and 15 CFR part 11. A state may
inidally use as match land valued at
greater than the Fedgral share of the
acquisition and development award.
The value in excess of the amount
required as match for the initial award
may be used to match subsequent
supplemental acquisition and
development awards for the natioral
estuarine research reserve (see also

§ 921.20). Costs related to land
acquisition. such as appraisals, legal
fees and surveys, may also be used as
match.

{3) Operation and Management
Awards. Generally, cash and i kind
contributions (directly benefiting and
specifically identifiable to operations
and management), except land, are
allowable.

(4) Research, Monitoring, Education
and Interpretive Awards. Cash and in-
kind contributions {directly benefiting
and specifically identifiable to the scope
of work), except land, are allowable.

§921.32 Amendmaents to financial
assistance awarcs.

Actions requiring an amendment to
the financial assistance award, such as
a request for additional Federal funds,
revisions of the approved project budget
or original scope of work, or extension

" ofthe performancs pericd must be

submitted to NOAA oa Standard Form
424'5'54 approved in writing. . .. ...
Appendix I to Part m—Bthic" ;‘_"""‘

. Qassification Schame a A".
‘Covernment as that necessary for the -~ ' '

Acadian” : .
1. Northern Culf of Maine (Eastport to tha
Sheepscot River).
* 2 Southern Gulf of Maine {Sheepscot River
- to Clp‘ w)- . . -
3. Southern New England {Capa Cod to
.. 8andy Hook). "¢+ & -+ . - .
4. Middle Atlantic {Sandy Hook to Cape
Hatterss). - .
& Chesspeake Bay. -
. "’ \,;!" ;.,j. .
" 8 Northern Caro ) olinas (Cape Hatteras 1o
SanteeRiver). . . = . .
7. South Atlantic [Santes River to St John's
River). . . - R :
8. Bast Florida (St John's River to Cape

Canaveral)’ -

© Wast Indica

9. Caribbean (Cape dmvnnl toft -
Jetiarson and south).

10. West Florda (F jefferson io Cedar
Key).

Louisianien

11. Panhandle Coast {Cedar Key ta Mo3iie
Bay).

12. Mississ:ppi Delta (Mcbile Bay to
Galvestanl.

13. Westemn Gulf (Calveston to Mex:caa
border)}.

2lifornian
14. Southern Califarnia (Mexican Borcer o
Point Concepcion).
15. Central California {Point Concepcion to
Cape Mendocino).
16. San Francisco Bay.
Columbicn
17. Middle Pacific (Cape Mendacine to the
Columbia River).
18. Washington Ccast (Columbia River te

Yancouver Istand).
19. Puget Soucd.

GCreat Lakes

20, Westera Lakes {Superior, Michigan.
Huron).
21. Eastern Lakes (Oatario, Erie).
Fjord ‘
22. Southern Alaska (Prince of Wales
Island to Cook Inlet). . Inl‘a
23. Aleutiaa I3lands (Cook Inlet to Bristol
Bay).
Sub-Arctic - :
24. Northern Alaska (Bristol Bay
Demarcation Point).
Insular

25. Hawaiian Islands.
28. Westera Pacific Island.
27. Eastern Pacific Island.

Appendix I to Part 821--Typology of

National Estuarive Rmu:h Reserves
This typology system reflects significant

differences in estuarine characteristics that

- are not necassarily related to pegional

location. The purposs of thistype ol -
classification is to maximizs ecosystem
variety in the selection of pational estuarine
research reserves. Priority will be given to
important ecosystem types as yst
unrepresented in the reserve system. It
should be soted that any one site may
repressnt several scosystem types or
physical characteristics.

Closs I—Ecosystem Types

‘ Group —Shorelands

A. Maritime Forest-Woodland: This type ol
ecosystem consists of single-stemmed species
that have developed urder the influence of
salt spray. It can be fouad on coastal uplands

* of tecent features, such ss barrier islands snd

beaches, and may be divided into the -
follo blomes: - it T
ot. :g?ﬂlm Caniferous Forest Biome: This
is an area of predominantly evergreens such
as the sitka speuce (Pices). grand fir {Abies),
and white cedar [Thuja), with peor
devalopment of the shrub ind berb layers,
but high anaual productivity and pronounced
seasocal periodicity.
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2 Moist Temperata [Mesottermal)
Cor:‘erous Forest £.orme: Found along the
west coast of North America rem Calferniy
10 Alszka. this area is dominaied by confers,
has g relatively small sezsonal range. high
.2ty watd fainfal ranging from 30 to 150
incies. and a weil-develgped understory of
vegelalan wilk an atundiance of mosses gnd
clrer Moisture-loleran! pian's.

3. Tempercte Dec LS Forest Bivma: Thus
biome iy characterizes by ahumdane, avenly
diswnbuted rawnfall. mcderate temperaures
which exhibit a distinet seasoma! pattern,
weil-daveinped soll biota and herb and shrub
layers. and numerous slants which rroducs
Fulpy Dmuts and nuts. A distant subdivision of

i e is .2 pine edaphic forest of the
sutneasrers coastal plain, in which only a
smali pori n of the areais cozupied by
climax vegetaticn, al:houyh it has large areas
ccvered by edaphic climax pines.

4. Brecd-leaved Evergreen Subtropical
Ferest Siomes: The mam charactenstic of this
biome is k:gh moistuse with less gronounced
d:iferences between winter ard summer.
Examples are the hammocks of Florida and
the live cak forests of Y& Gulf and South
Atlantic coasts. Flaral duminanis include
pines. magnolias. bays, hollies. wild
tamariad, strangler £3. gumbe limbo, and
paims.

B. Coast Shr:blanc's: This is a transitional
area between tha cosstal grasslands and
woodlands and is characterized by woody
species with multipie stems a few centimeters
to several meters above the ground
developing under the influenca of salt spray
and cccasional sand burial This includes
thickes, scrub, sqrub savanra, heathlands,
ard coastal chaparral. Thers is 4 great
variety of shrubland vegetaton exhibiting
regional specificity: .

1. Northern Areas: Characterized by

Hudsonia, various erinacecus species, and

thickets of Myrica. Propm, wrd

~ Rosa.
2. Southeast Areas: Flocel dominanis include

Myrica, Baccharis, and Dex. I
3. Wesiarn Areas: Adennsloma., . © ..

Arcotyphyloa, and Eucalyptus are the .

domioant floral species. . ., .. ...

C. Coastal Grasslands: This ares, which
possesses sand dunes and coastal Dats, s
low rainfall {10 to 30 inches per year) and
arge amounts of huraus in the soil Ecological
succession is slow. requlting in the presence
of a number of sarial stages of commuaity
development. Dominant
mud-grasses (2 to ¢ fest tall), such as -/ - -
Ammoghila, Agropyron. and Calamovilfa, tall

grasses (5 to B feet tall), sach as Spurtine, tnd_

trees such as the willow (Salix sp.). cheery
|Prunus sp.} and cottoswood

deltoides) This area is dividad Into four
rogians with the following typical strand
vegetation: =’ T
1. Arctic/Boreak Elymus;

2 Northeast/Weat Ammophila;

3. Southeast/Gulf: Uniole; and

4. Mid-Atlantic/Gulf: Spastina petens.

D. Coartal Tandre This ocosystem, which
is found along the Arctic gnd Boreal coasts of
North Americs. ia charsciazized by low
ternperstures, 8 short growing season, snd
some permafrost, producing a low, treeless
mat community made up of mosses, lichens,

beath, shrubs. grasses. sedges. rushes. and
hertaceous and dwarf woody plants.
Commen species include arctic,alg:ine plants
such a3 Expetrum migram and Besula zana.
the lichens Cerana and Cladon:a. and
hertaceous piants such as Potcnulia
tndentaia and Rubus ckamaemorus. Commen
sLec.es on the caastal bewch ndges of the
high arczz desart taciide Dryas intergrfoiia
ard Samfrage sppositifsiia. This area can ke
divided into two maiz subdinsions:

1. Low Tundra: charactarized by a thick.
100ngy mat of living and undecayed
vegaraian, ofien wilh water and detted with
ponds when not frozer: and

2. High Tundra: a bure area exzept for 3
scanty grow:h of lichens and grasses. with
undariying ice wedges forming raisad
pciygonai areas.

E. Coasta! C;#c: This ecosysterm is an
impartant nasting site for many sea and shors
birds. It consists of communitiey of
harbaceaous. graminoid. or low woedy piants
(shrubs, heath. etc.) on the top or along rocky
fazes exposed to salt spray. There is a
diversity of plant species including mosses,
lickers, liverwarts, and “higher” plant
representatives,

Croup U—Traasition Areas

A. Coastal Marshes: These are wetland
areas dominated by grasses Poacea), sedges
(Cyperaceae), rushes (Juncacsae), cattails
{Typhaceae), and other graminoid species
and is subject to periodic fooding by either
salt cr heshwater. This ecosystem may be
subdivided int: {a) Tidal. which s
periodically flooded by either salt or brackish
water. (b) non-tida! (‘reshwater); or (¢} tidal
freshwater. These are essertai habitats for
many {mpartant estuarine specise of fish and
{nvertebrates as well as shaorebirds end
watarfowl and serves importsrs rales ia
sbore stabilization, flood control, water
purification, and nutrient tanspart and
storage.

B. Coastal Swamps: Thesa are wet lowland

areas that support mosses and shrubs

together with Jarge trees such s cypress or

gum. . L3 sy S

C. Coastal Mangroves: This scosystem
sxperiences regular flooding on either & daily,
monthly, or seasonal basis, has low wave
action, and is dominated by a variety of salt-
tolsrant trees. such as the red mamgrove
(Rhizophora mangle), black mangrove
{Avicennia nitida), and the white mangrovs
(Laguncularia racemosa). It is also an
tmportant habitat for large populations of
fish. Invertebrates. and birds. This typs of
scosystem can be {cund from ceutral Florida
1o extreme south Texas to the ialands of the
Waestemn Pacific. .

D. Intartidal Beaches: This ecosystam has
a distinet biota of microscopic animals,
bacteria, and unicallular slgae along with
micrascopic crastacsans, mollusks, and
worms with a detritus-based autrient cycle.
This ares alss ineindss the driftline .
communities found at high tide levels on the
beach. Tha dominant crganizmns in this
ecosystem include crustaceans such as the «
mole crab (Emerita), amphipods -
(Gammaridas}, ghost crabs {Ocypoda), and
bivaive mollosca such as the eoquina (Donex)
azd surf clams (Spisuls and Mactrs).

" Group M-8

E Interudal Mud cnd Sond Elazs: These
areas are composed of unconsolidated. gh
organic content sediments that function ag o
short-term Storage area fcr nutients and
organic carkors. Macrophytes are nearly
apsent in this ecosystem although it may be
heavily caicnized by benthuc diatams,
dinoflageilates, ‘.amentous blue-green and
gresa algae and chemosyntheuc purpie
suifur baciena. This system may support a
considerable pupulation of gastropods.
bivaives, and pulychaetas, and may scrve as
a {eeding area for a variety of fizh and
wading Dirds. In sand. the doxinan: faona
include the wedge ahell Donax. the scallop
Pecten, tellin sheils Tellina. the heart vrchin
Echinccariium. tre lug worm Arenicola. sand
dallar Dendraster. and the ses pansy Renilla.
I mud, faunal dominants adapted 1o low
cxygan levels include the terebellid
Amphitnta. the boring clam Playdoa. the
deep sea scallap Flucopecten, the quahog
Mercenaria. the echiurid worm Urechis. the
mud snail Nassarius, and the ses cucumber
Thyone. -

F. Intertida! Algel Beds: These are hard
substrates along the marine edge that are
dominated by macroscopic slgae. usually
thalloid, bat also fllamentoas or umicellular in
growth form. This aiso inclades the rocky
coast tidepooals that fall withia the intertidpl
zone. Dominant [auna of these areas are .
bamnacles, mussels, periwinkles, ansmones,
and chitons. Three regions are apparent "~

1. Northern Latitude Rucky Shores: It s i,
this region that the cammurdty structurs is
best developed. The dominant slgal species
include Chondrus at the low tide level, Fures
and Ascophyllum at the mid-tidal level, and
Larringria end other ike algue just
beyond the intertidal, although they cas be

sed at extremely low tides or [ound in
very deep tidepoals. . ey e

2 Southarn Latitudes: The cammunities in
this region are reducad in aamparisenja - .
those of.the northemn laGitudes and possesses
algae consisting mostly of single-celled or - -
filamentoos green. blue-greer. 1::4 red algae.
and snall thalloid brevm elpée. Coee
& Trogical and S el Lautudes: The
intertidal in this regian & veryradoced mad -
containg aumerous calcareocs sigse each as
Porolithan and Lithothamaion, as well as -
green algas with calcarsous particles such as
Halimeda, and sumarous othar greea, red,
andbrownalgae, . . o

A Subtidal Hardbottoms: This systemis -
charactarized by & consclidated layer of solid
rock or Large pleces of rock (neither of blatic
origin) and is found in association with
gromorphological fsatures such as submarics
canyans and fjords and is csually covered .
with sssemblages of spouges. sea fans, - _ .
bivalves. hard corals, tenicates, and olher
attached organisms. A signilicant feature of
estuaries in many parts of the workd ls e -

“ oyster rest, 2 type of szbtidal hardbottom, " *3-

Composaed of assembiages of orgenisms
(usually bivalves), it is wasally found oeer an
estuary’s mouth in & 200 of modaruts wave
action, salt content, and rerhidity, It light .
lavels are sufficiant, a cavering ol - .
microscopic and attachad macroscoplc sigas.
such as kelp, may siso be found.
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B. Subtidal Sef:beiioms: Majaor
charactenistics of Liis ecosystem are an
unconsolidated layer of fine parucies of siit.
sand, clay. and gravel, high hvdrogen suifice
leve's, and anaercbic conc:tions citen
exisung below the surface. Mactophytes are
eithzr sparse or absent altheugh a layeref
izae may be present f {ig’
ent. Tre faural community s
a a:verse pogulanen of 2epesit
3 poiychaetas, Bivaves, ang
crisiageans.
sdad Plonis: Thissystem is faund i
reistively shallow water {less than 81010
meers) below mean low tide. It 19 an area of
exTemely high primary production that
crovides food and refuge for a div..rsiry of
faunal groups. especially juvenile and adult
£sq, and in some regions, manatees and sea
t=riles. Along the North Atlantic and Paciiic
coas:s. the seagrass Zostera marina

predominates. In the South Atantic and Geif .

coast areas, Thalassia and Diplanthera
predominate. The grasses in both areas
suprort a number of epiphytic organisma.

Class [I—Physical Characteristics
Gioup [—Geologic

A. Bosin Type: Coastal water basins occur
in & vadety of shapes. sizes, depths. and
appearances. The eight basic types discussed
below will cover most of the cases:

1. Exposed Coast: Solid rock formatioas or
heavy sand deposits characterize exposed
ocsan shore fronts, which are subject to the
full force of ocean storms. The sand beaches
are vary resilient, although the dunes lying
just behind the beaches are fragile and easily
damaged. The dunes serve as a sand storage
area, making them chief stabilizers of the
ocean shorefront. = R

2. Sheitared Coost: Sand or coral barriers.
built up by natural forces, provida sheitered
areas inside a bar or reef where the '
ecosystem takes on many characteristics of
confined waters—abundant marine grasses,
shellfish, and juvenile Ssh. Water movement
is reduced. with the tonsequent effects of
pollution being more severe in this ares than
in exposed coastal areas. ;0 - i vaieeer.

4. Bay: Bays are larger confined bodies of
water that are open to the sea and receive
strong tidal low. When stratification is .
pronounced, the fushing action is sugmented
by river discharge. Bays vary insize and in
type of shorebront. .

4. Embayment A confined coastal water
body with narrow, réstricted inlets and with
a significant reshwatar inflow can be
classifiad as an embayment. These areas
have more restricted inlets than bays. are
usually smaller and shallower. have law tidal
action. and are subject 1o sedimentation

8. Tidal River: The lower reach of a coastal
river is referred to as & tidal river. The .
coastal water segment extends from the sea.
or estuary into which the river discharges to
s point as far upstream as therw is significant
galt content in the water, forming a salt front.
A combination of tidal action and freshwater
outflow makes tidal rivers well-flushed. The
tida! r.ver basin may be a simple channel ora
complex of Lributaries, small associated
embayments marshfronts, tidai flats, and &
variety of others.

®. Lagoon: Lagoons are confined coastal
bodies ol water with restricted inlats to the

sea and without significant Freshwater
inflcw. Water circulaticn is himezed. resuiting
L1 a poorly flushed. relatively siagnant body
cf wacer. Sedimentation is rag:d with a great
potential for baswn shoaling. Shcres aze often
gently sioping and maishy.

?. Perched Cocsrel Weticads: Unique to
Pae:fiz isiands. this wetiand hype. found
ascve sea level in volcanic erater remmanis.
forms as aresult of pocr drainage
characieristics of the crater rather than fom
sedimentation. Floral assemblages exhic:t
disunct zenation while tre faunal
ccoostituents may iaci-de freshwarer,
brackish, and/or marine species. Examgle:
Aunu'u Island. Americas Sarzoa.

8. Aschialine Syste=s: These small coastal
evposures of brackish water form in lava
depressions or elevated fossil reefs, have
only a subsurface connection to e acean.
but show tidal fluctuations. Differiag from
true estuaries in having no surface continuity
with streams or ocean, this system is
characterized by a distinct biotic community
dominated by benthic algas such as
Rhizoclonium, the mineral encrusting
Schizothrix, and the vascular plant Ruppia
maritima. Characteristic fauna, which exhibit
a high degree of endemicity. include the
mollusks Theodoxus neglectus and T.
cariosus, the small red shrimp Metabetaeus
lohena and Halocaridina rubrs, and the fish
Eleotris sandwicensis and Kuhlia
sandvicensus. Although found throughout the
world, the high islands of the Pacific are the
only areas within the U.S. where this system
can be found.

B. Basin Structure: Estuary Basins may
result from the drowning of & river vailey
(coastal plains estuary), The drowning of a
giacial valley (fjord), the occurrence of an
offshore barrier (bar-bounded estuary), some
tectonic process {tectonic estuary) oz -
volcanic activity {volcanic estuary).

1. Coastal plains estuary: Whars a .. -
drowned valley consists mainly of a single -
channel, the form of the basin s laisly -

 regular, forming & simple coastal plains : !,

estuasy. When a charinal is flooded with
numerous tributaries, an lrregular estuary.-. -
results. Many sstuaries of the sastern United
Statesareof thistype. . . . .

2. Fjord: Estuaries that form in elongsted,
steep headlands that alternate with deep U-
shaped valleys resulting from glacial scouring
are called flords. They generally possess
rocky floors or very thin veneers of sadiment.
with deposition generally being reatricted to
the head where the main river enters.
Compared tg total fiord volume. river
discharge is small But many fiords have
restricted tidal ranges at their mouths. due to
sills, or upreaching sections of the bottom
which Limit free movement of water, often
making river flow large with respect to the
tidal prism. The deepest portions are in the
upstream resches, where maximum depths
can range from 800 @ to 1200 m., while sill
depths usually range from 40 @ to 150 m.

3. Bar-bounded Estuary: These result from
the development of an offshore barrier, such
a3 a beach strand. a Line of barrier islands.
reaf formations, a line of moraine dabris. or_ -
the subsiding remnants of a deltaic lobe. The
basin is often partially exposed at low tde
and is enclosed by e chain of offshore bars ot

barrier islands. broken at intervals by iniets.
These bars may be either deposited cfisnore
or may be coastal dunes that have beccrme
isolated by recent sea level nses.

4. Tec:onic Estwery: These are csastal
incertures that have {ormed tircush tecicnic
s:ccesses such as slippage along a {acitli
(Sao Francisco Bay), feiding. or mevermeat cf
ne earty's bedrock. often with a larze infow
cf Zeshwarer.

3. Volearnic Estiory: These coastal Scd:es
of cpen water. a resuit of volcar:c processes.
are depressions or craters that hava direct

- ard/or supsurface connactions with the

ocean and may or may not have surface
centinuity with stweams, These formations
zre enique to island areas of volcanic ongin.

C. Inlet Type: Inlets in various forms are an
integral part of the estuarine eavircnument. as
they regulate. to & certain extart, te velceity
and magnitude of tidal exchange, the degree
of mixing, and volume of discharge to the sea.
There are four major types of ialets: .

1. Unrestricted: An estuary with a wide
unrestricted inlet typically has slow currents,
oo significant turbulence, aad receive the full
effect of ocean waves and local disturbances
which serve to modify the shoreline. These
estuaries are partially mixed. as the open
mouth permity the incursion of warine waters
to considerable distances upstream.
depending on the tidal amplitudéand stream
gradient. . L

2 Restrictad: Restrictions of estuaries can
exist in many forms: bars. barrier islands,
spits. sills, and maore. Restricted inlets result
in decreased circulation, more pronouncad
longitudingl and vertical sslinity gradients,
and more rapid sedimentation. However, if
the estuary mouth {s restricted by -
depositional features or land closures, the
{ncoming tide may be held back until it
suddenly breaks forth into the basin as a
tidal wave, oc bore. Such currents exert
profound effects oo the naturs of the
substrate. turbidity, and biota of the estuary.

3. Permanent; Peqmanent inlets are usually
opposite the mouths of major rivers and

fimit river wates to fow into the ses. -
Sediméfitation and depoaition are minimal

‘8 Temporary (Intermiltent): Temporary
inlets are formed by storms and frequeatly
ahift position, dependlay on tidal flow, the
depth of the see and sound waters, the

of storms, and the ammount of
litoral transport. .~ ~ .. .

D. Bottam Composition: The bottom -
composition of estuaries attests to the
vigorous. rapid. and complex sedimentation
processes characteristic of most coastal
regioas with low relief. Sediments are
derived through the hydrologic processes of
sresion, transport, and deposition cartied o0
by the saa and the stream.

1. Sand: Near sstuary mouxhs.bwun:’n the
predominating forces of the sea build spits of
other depositional features, the shores and
substrates of the estuary are sandy. The
bottom ssdiments Lo this srea ars usually
coarse. with a graduation toward finer
particles in the bead of the estuary. ln the
head regioo and other zones of reduced flow,
fine silty sends are deposited. Sand
deposition occurs cnly in wider or deeper
tegions where velocity is reduced.
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2 Mud: At the base level of & stream near

its mouth, the bottom is typically composed
of loose muds. silt. and organic detritus as o
resuit of erosion and transport from
stream reaches and organic decompasition.
just inside the estuary enoance the bottom
conwains considerable quantities of sand azd
@od, which support a rich fauna Mud flats,
commonly buiit 3p in estuanine basms. are
cormpased of lacse. coarse, and foe mu4 and
sand often dividing the ongical channc..

3. Rock Rocks usuaily occur in areas
where the scream runs rapid:y over a steep
gradient with its coarse materials being
derived from the higker eievations where the
stream slope is greater. The larger fragments
ara usually found in shallow areas near the
stream mouth

4. Oyster shell: Throughout a major portion
of tha warld. the aystar reef is crie of the
most significant festures of estuaries, usually
being found near the mouth of the estnary ia
a zone ¢f moderate wave action. salt content,
and turbidity. It is often & major factor in
modifying estuarine currext systems and
sedimentation, and may accur as an
elongated island or peninsula oriented across
the main corent, or may develop parailel to
the direction of the current.

Group I—Hydrographic .

A Circuiotian: Circulatian pzmzml are the
result of the combined influsnces of
freshwater flow, tdal action. wind and
ocasnic foroes. tnd serve many fancgons:
nutrient transport, planktoe dispersal,
ecosystem Qushing. salinity coatral, water

and more.

1. Straotfied: This is typical of estuaries
with a strong freshwater influx and is
commonly found in bays formed from
“drowned" river valleys. flords, and othar
deep basins. There is & net movement of
freshwater outward at the top layer and
saltwater at the bottom layez, resulting in a

net outward transpart of surfecs atganisms .

sud net inwsrd transpart of bottem

2 Non-stratified: Estuaries of this type ars
found where water movement Is sluggish and

flushing rate is low, although thers may be ¢

sufficient ciradation to provide the basis for-
a high carrying capadcity. This is commmon o
shallow embayments and bays lacking a
good supply of freshwater from land
drainags. :

3. Lagoonal: An estuary of his type I8
characterized by low rates of watsr  ~
movement resulting from a hd of l!piﬂunt
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freshwater influx and a lack of stropy tidal
exchange because of the typically narrow
injet connecting the lagoon to the sea.
Circulation. wi:ose major driving force is
wind. is the major limiting factor in biological
praducsvity within lagoons.

B. Tides: This is the mest ireportant -
ecological factor in an estuary, as it affects
water exchange and its vertical range
determines the extent of tidal {lats which
may be exposed and submerged with each
tidal cycle. Tidal action against the velume of
river water discharged into an estuary results
in a complex system whose properties vary
according to estuary structare as weil as the
magnitude of river flow and tidal range. Tides
are usually described in terms of their cycle
and their relative heights. In the United
States, tide height is reckoned on the basis of
average low tide, which is referred to as
datum. The tides. although complex, talls into
three mam categories:

1. Diurnal: This refers to a daily charnge in
water level that can be cbwerved along the
shoreline. There is one iigh tide and one low
tide per day.

2. Semidiurnal This refers to & twice daily
rise and {all in water that can be cbserved
along the shoretine.

3. Wind/Storm Tides: This refers to
fluctuntions (n water elevation io wind and
storm events, w‘}en influence ot lmar tides
is less.

C.huhwclen!.mrd!ng!oneu!ynﬂh
definitions advanced, it is inherent that all
estnaries need freshwater, which is druined
from the land and measurably dilotes
seawater 1o crests ¢ brackish condition.
Freshwater enters an estuary es rucofl from
the land either from & swiace lndfor ’
lubntba source, - e

1. Surfocw water: This ls water Emvtn; over

: lhomun!hh!umdlmmb:d

variation i Finoll it dependent tpou'the ™
nature of the seil [fi5roeity xnd solxbiity). *
degree of surlace §
tic condittons, tnd -

water: This refets to the * -

‘2
-'rwmummwmwm -

pofl and stered below the vurfaca The
distribution of subsurlsci water depeads on”
local climats, topography, and the porcsity
and permesb ity of the underlying solls and

‘nr.h.m'mtwolthmbkuf

surfacs watar: -

';"'t'Va?bnwWﬁhbmhihlwﬂ
. above the wter table. Its vohme with @

mﬂlﬁamhmmd‘

tespect to the soil. is subject to consderable
fluctuation.

b. Groundweter This ts water contaimed m
the rocks below the water table, {3 usually of
more uniform volume than vadose water. and
generajly follows the topographic relief of the
land. being high below huls and alogirg inta
vaileys

Group [—Chemical

A. Salinity: This reflects s complex mixiure
of salts, the most abundant being sodium
chloride, and is a very critical factor in the
distribution and maintenance of many
estuarine arganisms Based on salinity, there
are two basic estuarins types and eight
different salinity zones (expressed in parts
per thousand—ppt).

1. Positive estuary: This is an estuary in
which the freshwater influx is sufficient to
maintain mixing, resulting iz s pattera of
increasing salinity toward the estuary mouth,
it is characterized by low oxygen
concsatration in the deepar waters and
considerable organic content in bottom
sadiments.

2 Negative sstuary: This s found In
partiadarly arid regions, where estuary
evaporation may sxceed freshwstar inflow,
resulting in increased salinity in the
part of the basin, especially & the ¢
mouth is restricted oo that ¥del flow'ls .

poor in organic content.
3. Salinity sones (expressed in ppt}
ater than 40 ppt
b. Euhaline—40 ppt to 30 ppt.
. . Mixohaline: 30 ppt to 0.8 ppt.
{1) Mixoeuhaline—greatar than' 20 ppt bat
subaline

.- »{3) Mescbaline—18 ppt 205 ppt. - 57 < -

{4) Oligobaline=-$ ppt to 0.5 ppt. .
d Liwmefic {ase thaa 03 ppL ¢ .- . ¢
-~ pH Regiros This is indicative of the
Mnchmofmmﬂdﬂ_
into thrise inain 5 f mergentr YL T
1. Acld: Waters with ¢ pH of less than $.5.
e&ﬁmochlhmdlum-hn‘mﬂ
from 5.5t0 74 "~ X IS
&A&:an:‘w.uuvdthcpﬂmthu
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