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ABSTRACT

The Currituck Sound drainage basin experienced rapid population -
growth and development during the past two decades. As a result of
the changes that have occurred and are continuing to occur in the
watershed, natural resource managers face new management issues.

The objectives of this study were to 1) prepare an up-to-date,
computer-accessible bibliography on Currituck Sound and Back Bay,
Virginia; 2) identify perceived management issues in the study area;
and 3) analyze an array of responsive, prospective management
alternatives. Government officials and researchers performing
investigations in the study area were consulted for their views
concerning management issues in the Currituck Sound drainage basin.
Formal and informal interviews were conducted over a one year period
from September 1989 through August 1990. In order to determine the
general issue perception of the Currituck Sound Watershed Committee,
the advisory panel for this project,»each member was asked to complete
a short questionnaire. Although no clear consensus exists on the
nature and extent of problems in the Currituck Sound watershed, the
interviews yielded two broad issue categories: 1) Currituck Sound is
perceived to be a declining resource with respect to water quaiity‘and
wildlife habitat; and 2) Responsibility for management of this
ecosystem is split among multiple federal, state, and local
Jurisdictions.

Three categories of prospective alternatives for future
management of the Currituck Sound drainage basin were considered:

1. Alternatives which require no new institutions

-Maintenance of the status quo
-Increased local government action
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2. Alternatives which require formation of new,
non-statutory institutions
-Adoption of an administrative agreement
. =Creation of an interstate planning agency
3. Alternatives which require formation of new,
statutory institutions
-Adoption of an interstate compact
-Formation of a federal-interstate compact.
Each prospective option was examined in terms of advantages and
disadvantages. Also, alternatives were analyzed with respect to
conformity with attributes of a successful natural resource mangement
agency and ability to perform requisite duties. No attempt was made to
select a preferred alternative for future management of the Currituck
Sound drainage basin as this decision was outside the scope of the
current project. It is intended, however, that this work will provide
insight to government officials and resource managers charged with

making such decisions for the Currituck Sound-Back Bay complex and

the larger Albemarle-Pamlico Estuarine Study Area.
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A Comprehensive Environmental Management Plan for the Currituck Sound
Drainage Basin: Background Investigations

INTRODUCTION

The Water Quality Act of 1987 (Public Law 100-4) created a National
Estuarine Program with a fourfold purpose:

1. identification of nationally significant estuaries that

~ are threatened by pollution, development, or overuse;

2. promotion of comprehensive planning for, and conservation

' and management of, nationally significant estuaries;

3. preparation of management plans; and

4. coordination of estuarine research (101 Stat. 61).
The law gave "priority consideration" to Albemarle Sound, North Carolina.
A joint project of the United States Environmental Protection Agency
(EPA) and the State of North Carolina, the Albemarle-Pamlico Estuarine
Study (A/P Study) was thé first program designated under the 1987
amendments to the Clean Water Act. Developing a comprehensive
resource management plan for the Albemarle-Pamlico drainage basin
emerged as a major goal of the A/P Study. Currituck Sound, s 97,000
acre freshwater estuary located in the northeast corner of North
Carolina (Currituck Sound Task Committee, 1980), is a part of the
Albemarle-Pamlico estuarine complex. In recent years, local
interests have become concerned about the environmental condition of
the Sound. For example, the "Preliminary Status and Trends Report of
the Albemarle-Pamlico Estuarine Study" identified several serious
environmental problems impacting North Carolina’s estuaries. These
include declining water quality, decreasing populations of submerged
aquatic vegetation, and a declining fishery resource. Conversion of

wetlands for development and agricultural purposes is another area of

major concern (Copeland and Gray, 1989). Although Currituck Sound
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shares the difficultiesjbf?the conmplete estuarine complex, it is also
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an individual entity witﬁ unique problems. Various natural resource
issues have surfaced relative to the Sound: fish productivity, water
circulation, salinity, water quality, aquatic plant growth, fish
disease, and migratory waterfowl status (Currituck Sound Task
Committee, 1980).

This project focused on gathering and analyzing background
information necessary for development of a comprehensive management
plan for the Currituck Sound drainage basin. In addition to the
waters of Currituck Sound, the study area included 26,000 acres of
open water in Back Bay, Virginia and the land draining into Currituck
Sound, Back Bay, Northwest River, North Landing River, and other
tributaries to Currituck Sound (Figures 1 and 2). Based on North
Carolina Center for Geographic Information and Analysis calculations,
the total watershed covers approximately 733 square miles. However,
delineating exact watershed boundaries in the topographically flat
lower coastal plains is extremely difficult. For this reason, the
project focused on jurisdictions that fall wholly or partially within
the drainage basin.

The project was divided into three tasks:

1. Preparation of an up-to-date, computer-accessible

bibliography on Currituck Sound and Back Bay,
Virginia.

2. Identification of perceived management issues in
the study area.

3. Analysis of an array of prospective management
alternatives and coordinative mechanisms for the
Currituck Sound-Back Bay complex.

The success of this project depended on close coordination among

federal, state, and local government agencies involved with the

management of the study area. A Currituck Sound Watershed Advisory



Figure 1. General Location Map
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Figure 2. Jurisdictional Map
Currituck Sound Drainage Basin
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' Committee was formed to guide the research and provide expert counsel.

Members of the advisory committee included representatives of three

federal resource management agencies, state officials from North

Carolina and Virginia, a regional representative from southeastern

Virginia, and a member of the Albemarle Citizens’ Advisory Committee

(Table 1).

Table 1. Project Advisory Committee

Yates Barber
Ray Burby

John Carlock
Bill Cole

B.J. Copeland
Jim Cummings
David Griffin
Richard Hamilton
Bill Hogarth
Bob Holman

Jim Lewis
Mitchell Norman
Dianne Reid
Cecil Settle

Jim Turner

CURRITUCK SOUND WATERSHED
ADVISORY COMMITTEE

Albemarle Citizens’ Advisory Committee
UNC Department of Regional Planning
Hampton Roads Planning District Commission
U.8. Fish and Wildlife Service
UNC Sea Grant College Program
N.C. Division of Soil and Water Conservation
N.C. Division of Coastal Management
N.C. Wildlife Resources Commission
N.C. Division of Marine Fisheries
Albemarle~Pamlico Estuarine Study
Virginia Div. of S8oil and Water Conservation
Viréinia Div. of Game and Inland Fisheries
N.C. Division of Environmental Management
U.S. Soil Conservation Service

U.S. Geological Survey
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TASK I: SYNTHESIS OF EXISTING INFORMATION

The objective of Task I was to prepare an up-to-date, computer-
accessible bibliography on the Currituck Sound drainage basin. Prior
to this project, the body of knowledge concerning Currituck Sound
resided in various publications and data collections. Compiling the
existing information was, therefore, the logical first step in moving
toward a comprehensive environmental management plan for the study area.

The Currituck Sound drainage basin database was built in two
phases. During the late 1970s, public concern mounted over the
condition of the Sound. Arguments revolved, primarily, around whether
Currituck Sound should be a freshwater or saltwater system (Currituck
Sound Task Committee, 1980). The controversy lead to a research
project funded by the Coastal Plains Regional Commission and
implemented through the University of North Carolina Water Resources
Research Institute. Under the direction of the project leader, David
A. Adams, Elizabeth Garlo prepared a bibliography on Currituck Sound
(Garlo, 1982). This early bibliography was completed in 1982. During
Task I, the 1982 bibliography was reviewed and updated. Relevant
references were extracted from the earlier work and included in the
1990 version of the Currituck Sound bibliography. The 1982
bibliography focused solely on the Sound and its resources rather than
the complete watershed. Thus, the newer version is different in two
major respects:

1. The 1990 Currituck Sound bibliography contains

, references for works published since 1982.

2. The 1990 Currituck Sound bibliography also

includes work done in the Virginia portion of
the drainage basin,

The researchers focused on references pertaining to demography,
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fish/wildlife, land use, institutional infrastructure, regulatory
programs, and water quality. References contained in the Currituck
Sound bibliography are the products of an online search involving
numerous databases such as Selected Water Resources Abstracts; review
éf the Albemarle-Pamlico Status and Trends Draft Report (Albemarle-
Pamlico Estuarine Study, 1989); follow-up on leads from interviews;
and, of course, library detective work.

All references were entered into a database using Papyrus Version
6.0, a bibliographic computer program. Papyrus was chosen because it
is extremely user-friendly and relatively inexpensive. In addition,
this computer program was developed for personal computers rather than
mainframes and is, therefore, more accessible. Using Papyrus Version
6.0, one can easily perform searches of the Currituck Sound drainage
basin database using author’s last name, reference number, keywords,
year of publication, or reference type. These features should promote
future expansion and use of the bibliography by government officials,
researchers, and citizens interested in the study area (See Appendix A
for Papyrus Version 6.0 operating instructions).

The 1990 Currituck Sound bibliography is composed of 175
references (Appendix B). Copies of the bibliography are available
on 3-1/2 inch diskette through the Albemarle Pamlico Estuarine Study

and the Sea Grant College Program of the University of North Carolina.
TASK I1: DESCRIPTION OF THE PRESENT SITUATION

The objective of Task Il was to identify perception of management
issues as they apply to the Currituck Sound drainage basin. Attention
was focused on issues in the economic, environmental, legal, political,

and social arenas.
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METHODS

During Task II, government staff officials and researchers
performing investigations in the study area were consulted for their
views concerning management issues in the Currituck Sound drainage
basin. The interviewees’ responses were based on many things
including personal experiences and observations, individual
perceptions, and scientific data. These formal interviews were
conducted over a four month period from December 1989 through mid-
March 1990 (Table 2). Numerous informal interviews wefe conducted by

telephone over the project period.

Table 2. Task II Formal Interviewees

Name Agency
Yates Barber Albemarle Citizens’ Advisory Council
Clayton Bernick - City of Virginia Beach Planning Department
John Carlock Hampton Roads Planning District Commission
Lee Dydiw ' . City of Chesapeake Department of Planning
Bill Hegge United States Fish & Wildlife Service
(Mackay Island National Wildlife Refuge)
Dwane Hinson United States Soil Comservation Service
Harrell Johnson North Carolina Division of Marine Fisheries
James Kornegay . 'North Carolina Wildlife Resources Commission
Elana Leithold : North Carolina State University Department
- of Marine, Earth, and Atmospheric Sciences
Mitchell Norman Virginia Department of Game and Inland Fisheries
John Phillips United States Fish & Wildlife Service
* (Back Bay National Wildlife Refuge)
Colin Powers City of Virginia Beach Planning Department
Bill Richardson Currituck County Government
Ron Southwick Virginia Department of Game and Inland Fisheries

Bruce Williams United States Army Corps of Engineers
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Interview questions were tailored for the respective represented
agencies or research programs. For exﬁlple, biologists from the
Virginia Division of Game and Inland Fisheries were asked to describe
the status of the Back Bay fishery and characterize waterfowl
population changes. In addition, they responded to questions on
declining water quality and possible impacts of the opening of
Virginia Beach Streams Canal No. 2. All interviewees answered more
generic questions such as "What is the most pressing management issue
in the Currituck Sound drainage basin” and "What cooperative actions
might North Carolina and Virginia undertake to better manage this bi-
state resource"?

In order to determine the general issue perception of the
Currituck Sound Watershed Committee, the advisory panel for this
project, each member was asked to complete a short survey (Appendix
C). A necessary first step toward consensus, this questionnaire was
intended to prompt discussion of management issues and suggestions for
future action. In addition, the survey provided committee members
with an idea of the types of questions included ip the Task 11

interviews.
PERCEIVED MANAGEMENT ISSUES

"An issue originates with the idea in someone’s mind that some
real-world situation is unsatisfactory" (Solesbury, 1976). During the
course of Task II, natural resource managers and scientists were asked
to define management issues for Currituck Sound. There are no correct
or incorrect opinions.

"Witnesses to an event are likely to give differing accounts

of what happened. Sometimes the accounts differ so much that

it is inconceivable that all the witnesses perceived the same
event" (Jones, 1984).
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Such is the case with the Currituck Sound drainage basin and changes
occurring therein.
Although no clear consensus exists on the nature and extent of
~problems in the Currituck Sound watershed, the Task II interviews
yielded two broad issue categories:
1. Currituck Sound is perceived to be a declining
resource with respect to water quality, the fishery,
and waterfowl wintering grounds.
2. Responsibility for management of this ecosystem is
split among multiple federal, state, and local
Jurisdictions.
Task II interviewees also discerned the potential for future problems
stemming from the continued growth and development forecasted for the
region, especially in regards to the limited water supply. Controversy
surrounding the City of Virginia Beach’s plans to pipe drinking water
from Lake Gaston to the city has already eroded the relationship
between the State of North Carolina and Commonwealth of Virginia.
Resource managers recognized the need for immediate unified action in

order to halt the decline of this shared estuarine system and address

the water supply issue.

Issue 1: Declining Resource Values

Physiographically estuarine, the Currituck Sound-Back Bay system
is characterized by wind-influenced tide levels, relatively low
salinities, and a fresh- to brackish-water biota. Water depth rarely
exceeds 6 feet in the Currituck Sound-Back Bay complex. Freshwater
fish species such as largemouth bass, bluegill, black crappie,
bullheads, carp, channel catfish, chain pickerel, pumpkin seed,
striped bass, white catfish, white perch, and yellow perch occupy
the study area (Mann, 1984). Marine species such as spot, croaker,

mullet, and blue crabs are found in the southernmost waters of -
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Currituck Sound. The Currituck Sound-Back Bay complex also provides
habitat for wintering waterfowl, assorted mammals, songbirds, and
aquatic plants. Aquatic vegetation common to the study area includes
ségo pondweed, bushy pondweed, wild celery, redhead grass, leafy
pondweed, and Eurasian watermilfoil (Gale, 1983). Denizens of the
ecosystem include two federally-listed endangered species: the bald
eagle and the peregrine falcon. (Mann, 1984).

The preceding observations on the fishery, wildlife habitat, and flora
of the study area are based on work completed in the early 1980s.

The current perception is that conditions in fhe Currituck Sound-Back
Bay complex have deteriorated over the past 10 years.

Land in the Currituck Sound watershed is devoted to many
different uses including agricultural and timber production, urban
development, and preservation. A sprawling city, farms, hamlets,
forests, marshes, and sand dunes jointly occupy the study area. The
City of Virginia Beach, located in the northernmost portion of the
drainage basin, threatens to expand urban development southward.
Rapid population growth and development are challenging the Currituck
Sound drainage basin’s current rural character. Thus, the study area
is in a period of change. The natural system is being surrounded by
people and manmade environments. What are the perceived implications
of these changes for the Currituck Sound-Back Bay ecosystem?

 Hater Quality

"Water quality is a relative concept and cannot be defined in an

absolute fashion. The intended use of the water determines the
characteristics that are either necessary or desired" (Neilson, 1982).
At the present time, no one has examined Currituck Sound and its

tributaries in terms of defining the highest uses for the Sound and
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conditions necessary to optimize those uses. In the absence of such
standards, it is difficult to assess the status of water quality in
the study area. Moreover, there are currently few water quality
data for the Sound system, especially the portion located in North
Carolina. Several Task II interviewees and members of the Currituck
Sound Watershed Advisory Committee p§inted to the lack of scientific
evidence to document declining water quality in Currituck Sound.
Regardless, almost everyone agreed that water quality problems exist
in the Sound and its tributaries. Eight of nine respondents to the
Task 11 survey (Appendix C) ranked water quality problems as the
"issue of greatest concern in terms of detrimental effects on the
Currituck Sound drainage basin". What evidence is there to support
this perception?

In a 1986-87 study conducted in Back Bay, Virginia, suspended
solids and total Kjeldahl nitrogen (TKN) surpassed or violated
Environmental Protection Agency (EPA) reference levels (Southwick and
Norman, 1987). The researchers attributed the high levels of
suspended solids to strong winter winds which induced wave action and,
thereby, kept the sediment in suspension. Phytoplankton activity and
decomposition of organic matter were blamed for the high TKN.
Regardless, the overall nutrient levels including nitrates,
nitrites, ammonia, and phosphorus were not "excessively high"
(Southwick and Norman, 1987).

A later study found very poor water clarity and high turbidity
values in Back Bay. According to a report published by the Virginia
Department of Game and Inland Fisheries (Southwick, 1989), the
turbidity appears to be "correlated with the continuing decline in

aquatic vegetation". Beginning in 1980, submerged aquatic vegetation



Final Report 13

(SAV) suffered severe, rapid population declines in Back Bay. Without
stabilizing vegetation, the Bay is subject to wind-induced churning of
the bottom sediments: This results in high turbidity.’ Over the past
3 years, the SAV situation has worsened in Back Bay and Currituck
Sound. "There has been some regrowth [of SAV] this summer and fall,
but the Sound in general has been the most barren 1 have ever seen it
in my 50 years acquaintance with it" (Yates Barber, personal
communication). Chesapeake Bay and the Albemarle-Pamlico Estuary have
suffered similar declines in SAV. Declining water quality has been
implicated as a contributing factor to the SAV problem. 8AV habitat
is vulnerable to indirect damage "resulting from excessive turbidity,
eutrophication, or changing patterns of salinity" (Ferguson et al.,
1990).

In July 1987, the United States Geological Survey conducted a
study to determine the cause of the decline in Back Bay SAV. Light
attenuation, Secchi depth, chlorophyll-a, and suspended sediment
concentrations were measured at selected stations ranging from the
North Carclina-Virginia state border to the extreme northern end of
Back Bay. USGS researchers found poor water clarity and high
suspended sediment loads. Between 37 and 80 percent of the suspended
material was organic carbon indicating "the presence of large numbers
of algae" (Carter and Rybicki, 1990). Chlorophyll-a concentrations
ranged from 43 micrograms per liter to 71 micrograms per liter.
Presenting the data at the Back Bay Ecological Symposium (November
1990), Cartér noted that the July 1987 chlorophyll-a and total
suspended sediment concentrations increased moving northward through
the Bay.

In the North Carolina portion of the drainage basin, the North
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Carolina Division of Environmental Management operates one water
quality monitoring station. Located at Point Harbor, the station is
monitored monthly for chlorophyll-a, dissolved oxygen, coliform
bacteria, pH, turbidity, and certain metal concentrations. In 1989,
chlorophyll-a concentrations violated the North Carolina standard on
one occasion. Although it was not an overwhelming violation of the 40
microgram per liter standard, the 42 microgram per liter reading was
indicative of high nutrient levels in the water. As a result, the
mouth of Currituck Sound may be classified as "support threatened"

for its class "C" water uses which include propagation of aquatic life
and secondary recreation (John Dorney, personal communication).

Still, Currituck Sound is perceived as having relatively good water
quality, especially in comparison to other sounds and estuaries in
North Carolina.

Ideas abound concerning the causes and symptoms of the perceived
Currituck Sound water quality problems. Task II interviews focused
attention on three issues affecting water quality in the Currituck
Sound drainage basin: agricultural runoff, development, and salinity
changes. Also, significant logging activity in the forested areas of
the watershed may impact water quality.

| In the Back Bay-North Landing River watershed, there are
approximately 350 farm units with an average size of 100 acres (Mann,
1984). For the Currituck Sound drainage basin as a whole, the exact
number of farms is unknown. However, the total number of farms does
not give a good assessment of the density of farming. Many of the
North Carolina operations cover several thousand acres (Dwane Hinson,
personal communication). According to the Soil Conservation Service’s

1982 Natural Resources Inventory, there are 94,600 acres of cropland
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in Currituck and Camden counties. This constitutes almost one-third
of the two counties’ combined acreage. All of this land, however,
does not drain into Currituck Sound. There are no recent estimates
for the amount of North Carolina cropland draining into the study
area.

The primary crops grown in the area include corn, soybeans,
wheat, and livestock, especially swine. There is also significant
acreage of broccoli, cabbage, and Irish potatoes. High-value crops
such as broccoli and cabbage require large inputs of fertilizer and
pesticides. Corn also needs a sizeable quantity of nitrogen
fertilizer-- up to 200 pounds per acre. These facts alone seem to
point to significant agricultural nutrient input into Currituck Sound
and Back Bay. Discharges from animal waste lagoons add to the
nutrient load entering the system from croplands:

", . . owners have been cited by the courts

for allowing waste discharges from their lagoons

into adjacent creeks, and other instances have

been noted of possible seepages or siphoning

off of lagoon liquid from brim-full ponds"

(Mann, 1984).

Generally, however, instances of seepages and/or siphoning from animal
waste lagoons are isolated incidences and Mann concluded that these
anaerobic storage lagoons are "the best method by which to handle swine
waste" (Mann, 1984),

In most of the region, agricultural runoff is filtered through
swamps before entering the Sound (Dwane Hinson, personal communication).
This natural filtering mechanism removes a portion of the nutrient
load from the runoff and, thereby, reduces the amount of agricultural
nutrients entering the Sound system. The effectiveness of swamps at

removing these nutrients, however, is unknown.

No one can deny that cropland management impacts water quality in
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the Currituck Sound drainage basin. One might question the extent of
agricultural runoff’s contribution to perceived water quality

problems. Urban runoff and atmospheric deposition are also possible
sources of nutrient input to the Currituck Sound-Back Bay complex.
"Overall, farm acreage has declined while the water quality situation

has worsened" (Ron Southwick, personal communication). This observation
on reduced farm acreage is based on scrutiny of Agricultural Stabilization
and Conservation Service (ASCS) aerial photographs ddting from the 1930s
to the present.

Much of the farmland no longer in production has been developed
and is now part of the Virginia Beach urban complex. The Currituck
Sound watershed lies within the Norfolk-Virginia Beach Metropolitan
Statistical Area. A region experiencing rapid growth (Table 3),
the drainage basin has expanded in terms of urban area and population.
Currituck County, a bedroom community for the mushrooming cities to
the north, underwent a greater than 20 percent increase in permanent
population between 1980-86 (Albemarle-Pamlico Estuarine Study,
undated). Development, like agriculture, contributes to the perceived
water quality issue.

Urbanization affects water quality "even under the best planning
and design standards" (Mann, 1984). A plethora of problems accompany
urban development. Runoff from sites cleared for construction carries
soil into the water. Pollutants from oil residues and automobiles are
washed off the roadways and into the waterways. Malfunctioning septic
systems leak raw sewage into surrounding soil and groundwater. During
intense storm events, untreated urban runoff is discharged into creeks

and streams.
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Table 3. Population Estimates for Primary Jurisdictions of the
Currituck Sound Drainage Basin, 1960-1990

Chesapeakel City of Virginia Beach?#* Currituck County#*

1960 66,400 85,218 6,601
1970 89,580 172,106 6,976
1980 114,486 262,199 11,089
1990** 151,000 390,0003 14,671

The original source for all estimates was U.S. Census Bureau figures

(Deborah Darr, personal communication)

(Mann, 1984)

(Deborah Darr, personal communication)

(Evan Anderson, personal communication)

o oW N e

¥ formerly, Princess Anne County
*¥ projected

During the 19708, the City of Virginia Beach experienced an
enormous increase in population. The percent population change for
the coastal city during the decade exceeded 50 percent (Mann, 1984).
Tidewater Virginia grew more slowly in the 1980s, but the overall
population continued to climb. Most of the urbanization occurred in
the northern sector of Virginia Beach and to the northwest of the
city. This helped preserve the water quality of Back Bay and the
rural quality of the southern portion of the coastai city.
Furthermore, the City of Virginia Beach has expressed the desire to
continue efforts to protect the rural character of the Back Bay
watérshed. Adopted by the City Council, the Comprehensive Plan
established a "green line" south of which development is limited.
However, as developable land becomes more scarce north of the "green
line", there will be increasing pressure to expand southward. This is

of great concern to those involved in management of the Currituck
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Sound watershed and its resources.

Another issue associated with development in the Virginia Beach
area is the possible impact of the recently opened Virginia Beach
Streams Canal No. 2. The new Canal No. 2 enlarges a segment of an
older canal that was built during the 1960s. Built for flood control
purposes, the canal drains an area of_37 square miles. According to
an Army Corps of Engineers fact sheet, Canal No. 2 traverses Oceana
West Industrial Park, the Lynnhaven Mall, and several residential
areas. In addition, the 2.6 mile canal connects the_Chesapeake Bay
and Albemarle-Pamlico systems. Task II interviewees were concerned
that pollution and saltwater will enter Currituck Sound and Back Bay
via this newly functioning canal. Yates Barber, a member of the
Albemarle Citizens’ Advisory Committee and longtime resident of the
area, expects adverse effects on fish and wildlife in Currituck Sound.
"The old canal [built during the 1960s] has already impacted water
quality in the Back Bay/Currituck Sound/North Landing River system
through introduction of salinity and pollutants" (Yates Barber,
personal communication). Comments in the Fish and Wildlife
Coordination Act report on the Canal No. 2 project also point to
possible negative impacts on water quality and native species.

The final perceived problem affecting water quality in the Sound
is changes in salinity. 8Salinity is not actually a measure of water
quality., The saltwater versus freshwater controversy has raged for
many years in North Carolina. The argument climaxed in the early
1980s when citizens proposed introduction of seawater into Currituck
Sound to restore water quality. This idea was based on the principle
that positively-charged particles in saline water will bind with

negatively-charged soil particles and precipitate out of solution.
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This, in turn, results in improved water clarity and, thereby, allows
sunlight to penetrate the water column. One desired outcome is
increased plant production which is beneficial for fish and waterfowl
(Norman, 1988).

Salinities in excess of ten percent sea strength, however,
interfere with largemouth bass (Micropterus salmoides) reproduction
(Currituck Sound Task Committee, 1980). For this reason, sports
fishermen opposed introduction of saltwater into Currituck Sound, a
nationally famous largemouth bass fishery. North Carolina never
attempted to change this freshwater estuary’s salt content due to
the prohibitive cost and uncertainty about possible effects (Currituck
Sound Task Committee, 1980). The City of Virginia Beach did pump
seawater into Back Bay intermittently between 1965 and the mid-1980s.
Between 1978 and 1987, the city pumped 800,000 gallons of seawater per
hour during high tide and 300,000 gallons of seawater per hour at low
tide into Back Bay (Ron Southwick, personal communication). During
this period, water quality in the Bay did not improve. In fact, water
clafity and vegetation reached "record lows" during the pumping period
(Norman and Southwick, 1987). As a result, Virginia Beach discontinued
pumping seawater into Back Bay in August 1987.

Presently, there is little debate over whether the Currituck
Sound-Back Bay complex should be managed as a freshwater or saltwater
estuary. The system currently has no direct connection to the ocean.
From some time prior to 1585 until the early 1800s, however, thére
were tidal inlets through Currituck Banks. A 1985 study published by
the North Carolina Division of Coastal Management pointed to a high
potential for natural inlet opening through Currituck Banks in the

near future (Lynch and Benton, 1985). If this occurred, the natural
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values of the freshwater Currituck Sound-Back Bay system would be
replaced by saltwater values. For example, the popular largemouth bass
fishery would decline. Simultaneously, the Sound would begin to
support an oyster fishery and provide spawning habitat for blue crabs
(Adams and Overton, 1984). An event such as natural inlet opening
might spur renewed controversy in the freshwater versus saltwater
battle. For instance, sports fishermen might advocate inlet closure
with support from local Currituck County residents who depend on
annual tourist income for their livelihood. Commercial fisheramen
would probably oppose the idea of inlet closure. Essentially, this
situation would be the reverse of the controversy in the early 1980s
when many citizens favored artificial inlet opening in Currituck Banks.

The Task II survey (Appendix C) asked the following question:
"Should there be a contingency plan for the management of Currituck
Sound in the event of natural inlet opening"? Only 1 respondent/
interviewee felt that such a contingency plan is necessary. The other
interviewees dismissed the salinity controversy.

Resource managers and researchers perceived declining water
quality to be a significant management issue for the Currituck Sound
drainage basin. Although the available data indicate that Currituck
Sound possesses the highest level of water quality in the coastal area
of northeastern North Carolina (Currituck Sound Task Committee, 1980;
John Dorney, personal communication), there is still concern among
resource professionals. Agricultural production and rapid urban
development in the watershed are viewed as the primary causes of
declining water quality in the Currituck Sound-Back Bay complex.
During-the course of Task II, interviewees representing the City of

Virginia Beach and Chesapeake pointed to agricultural runoff as the
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major source of pollutants to the Sound. In contrast, interviewees

representing the Virginia Department of Game and Inland Fisheries,

Currituck County government, and various North Carolina state

government agencies cited urban development as the greatest threat,

current and future, to water quality in the Currituck Sound watershed.
The Fishery and Waterfowl Habitat

Along with water quality, there is a general perception that the
fishery and waterfowl habitat is declining. Below normal rainfall
during the 1980s has resulted in reduced freshwater input into
Currituck Sound. The salinity level has ihcreased "beyond tolerable
limits for most freshwater species" (Kornegay, 1989). However, there
is no statistical difference between mean standing crop estimates for
fish from a 1977 study and the North Carolina Wildlife Resources
Commission’s 1989 Currituck Sound fish population survey. Kornegay
does point out that the small sample size of the 1989 study may
preclude any "realistic statistical comparison" between the studies.
The fact remains that many fishermen feel they just are not catching
as many fish as they did in past years (Mike Corqoran, personal

-communication). Sportsmen in the Back Bay area would agree (Norman,
1988).

During the 1970s, Currituck Sound and Back Bay attracted sports
fishermen from around the nation. In 1978, it was estimated that
anglers traveled 625,000 miles to fish the waters of Back Bay (Norman,
1988). Currituck Sound was also a nationally famous largemouth bass
fishery: "According to the Bass Angler Sportsmen Society (B.A.S.S.),
during the 1975 B.A.S.S. national championship tournament on Currituck
Sound, both numbers and pounds of largemouth bass caught ranked fourth

in 49 tournaments held from March 1972 to February 1978 at 33
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locations throughout the nation" (Currituck Sound Task Committee,
1980). Today, however, many fishermen are not experiencing as much
success in catching thé champion bass. Norman, a biologist with the
Virginia Department of Game and Inland Fisheries, summarized the sport
fishing situation as follows:

"This gold mine of a freshwater fishery began a rapid

decline in the early 1980°’s and has continued its decline

“up to the present day. As a result, there is virtually no

freshwater fishery in Back Bay today" (Norman, 1988).

Norman and his coworker Ron Southwick believe that high salinity
levels and loss of the formerly abundant submerged aquatic vegetation
(SAV) caused a decline in the freshwater fishery and waterfowl
habitat. SAV has been characterized as the building block on which
estuarine life depends: Waterfowl, fish, and shellfish rely on SAV
for food. In addition, the submerged plants serve as nurseries and
hiding grounds (Blankenship, 1990). Citing reestablishment of SAV as
a critical step in restoring the wildlife values of Back Bay and
Currituck Sound, Norman and Southwick suggested that it may be
necessary to think about introducing an exotic plant capable of
tolerating the turbid waters (Mitchell Norman and Ron Southwick,
personal communication). Resource managers in North Carolina take
issue with the idea of exotic plant introduction. An irreversible
action with unpredictable effects, exotic plant introduction should be
thoroughly studied prior to implementation. Currently, there are no
federal or state laws that would prevent introduction of a non;native
plant unless the proposed plant is listed as a "noxious weed" in the
Federal Noxious Weed Act of 1974 (Gene Cross, personal communication).

Rapid development in the Currituck Sound drainage basin has also

had a negative impact on wildlife, especially waterfowl. Prior to the
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1980s, Currituck Sound was one of the premier waterfowi wintering
areas along the Atlantic flyway. During the last decade, however,
there has been a significant decline in populations of ducks, geese,
and swans utilizing Currituck Sound. Based on aerial, midwinter
surveys, waterfowl populations in the Currituck Sound area have
decreased at a "much greater rate than elsewhere in eastern North
Carolina" (Dennis Luszcz, personal communication). During the 1980s,
habitat loss and decreased breeding success resulted in a nationwide
waterfowl population decline. Dennis Luszcz, Waterfowl Project Leader
for the North Carolina Wildlife Resources Commission, attributes the
heavy population decline in the Currituck Sound region to increased
human disturbance, loss of submerged aquatic vegetation, and rising
salinity levels. Also, wildlife management programs designed to improve
habitat conditions in Maryland may have contributed to the waterfowl
decline: the birds are simply stopping further north. For whatever
reason, '"there have been noticeable changes in a short period of time"

(Dennis Luszcz, personal communication).

Issue 2: Lack of a Coordinated Management Approach

The State of North Carolina and Commonwealth of Virginia share
responsibility for any decline in the waters or resource values of the
Currituck Sound-Back Bay complex. The Currituck Sound watershed
clearly lies within both states. Ecosystems do not recognize state
borders. This leads us to the second broad issue category uncovered
during the Task II interviews: lack of cooperation between/among the
governing bodies responsible for the management of the Currituck Sound
drainage basin.

Several agencies representing four different levels of government

manage land and water in the study area (Table 4). No one agency,
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Table 4. Resource Managing Agencies in the Currituck Sound Watershed

Government Level

Federal

State
North Carolina

Virginia

County
North Carolina

City

Virginia

Regional
North Carolina

Virginia

Agency

 Army Corps of Engineers (COE)

Environmental Protection Agency (EPA)
Fish & Wildlife Service (USFWS)
*#Back Bay National Wildlife Refuge
*Currituck National Wildlife Refuge
*¥Dismal Swamp National Wildlife Refugde
*Mackey Island National Wildlife Refuge
Soil Conservation Service (SCS)

Division of Coastal Management (DCM)
.¥Currituck Banks Estuarine Research Reserve

Division of Environmental Management (DEM)

Division of Land Resources (DLR)

Division of Marine Fisheries (DMF)

Division of Water Resources (DWR)

Wildlife Resources Commission (WRC)
*Northwest River Game Lands

Council on the Environment (VCOE)

Chesapeake Bay Local Assistance Department
(CBLAD)

Department of Game and Inland Fisheriee (DGIF)
*¥Pocahontas Waterfowl Management Area

. ¥Trojan Waterfowl Management Area

Division of Soil and Water Conservation (DSWC)

Division of State Parks (DSP)
*¥False Cape State Park

Marine Resources Commission (MRC)

State Water Control Board (SWCB)

Camden County
Currituck County
Dare County

Chesapeake
Virginia Beach

Albemarle Regional Development Commission
(ARDC)
Hampton Roads Planning District
Commission (HRPDC)
(HRPDC was formerly referred to as the
. Southeastern Virginia Planning District
Commission)
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however, possesses all the funcfions required for effective natural
resource management. In addition, there is no comprehensive
environmental management plan for the Currituck Sound watershed.
Presently, the many managing agencies operate independently.

Federal, state, and local officials agree that North Carolina and
Virginia must cooperate in order to best manage the Currituck Sound-
Back Bay complex. The resource is perceived to be declining with
respect to water quality, the fishery, and wildlife habitat. 1In
addition, the region’s limited drinking water supply poses a
significant problem that has not been resolved to the mutual

satisfaction of the two states. Thus, some action is warranted.
TASK III: ANALYSIS OF PROSPECTIVE MANAGEMENT ALTERNATIVES

The objective of Task III was to analyze an array of prospective
management alternatives and coordinative mechanisms for the Currituck
Sound-Back Bay complex. This section of the report will focus on
three classes of management options in order of increasing departure>
from existing conditions (Figure 3):

-alternatives requiring no new institutions,

-alternatives requiring formation of new, non-statutory

institutions, and

-alternatives requiring creation of new, statutory

institutions.
In addition, this section will discuss a proposed change in Environmental
Protection Agency (EPA) and United States Fish and Wildlife Service
(USFWS) regional boundaries to more closely follow ecological systems.
Ideas for an education program patterned after the successful
Chesapeake Bay model will also be explored. Selecting a preferred

alternative or action, however, is outside this project and will not

be attempted.
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Figure 3. Continuum of Management Alternatives.

LEAST CHANGE

1. No New Institutions
-Maintenance of the status quo
~Increased local government action

2. New Institutions (Non-statutory)
—-Administrative agreement
-Interstate planning agency

3. New Institutions (Statutory)
~Interstate compact
~Federal-interstate compact

MOST CHANGE

CURRENT MANAGEMENT STRATEGIES
Presently, responsibility for managing the Currituck Sound
drainage basin is split among many agencies and regions at the
federal, state, local, and regional government levels. No single

agency is accountable for management of the study area as a whole.

Federal Agencies

The United States Fish and Wildlife Service (USFWS) manages four
national wildlife refuges in the Currituck Sound drainage basin,
encompassing more than 125,000 acres. The primary emphasis of these

refuges is to protect migratory waterfowl in accordance with the
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Migratory Bird Tréaty Act of 1918 (40 Stat. 755). North Carolina
and Vifginia fall into different Fish and Wildlife Service regions.
Thus, refuge managers in the same watershed report to different
regional headquarters. For example, Back Bay National Wildlife Refuge
is within the northeastern region which is headquartered in Boston,
while Currituck National Wildlife Refuge is in the Atlanta-based
southern region. This separation may cause some inefficiency and
hinder communication. USFWS also has responsibility under the Fish
and Wildlife Coordination Act (16 U.S.C. 661-664, 1008 (1982)) to
comment on impacts of proposed Federal actions on fish and wildlife
resources such as habitat.

The Environmental Protection Agency (EPA), Army Corps of
Enginéers (COE), and Soil Conservation Service (SCS) do not manage
distinct parcels of land in the Currituck Sound drainage basin, but
the three agencies do participate in management of the resource. EPA
attempts to control water pollution and works very closely with the
states in this effort. As is the case with the Fish and Wildlife
Service regions, North Carolina and Virginia are in two separate EPA
regions. This arrangement may hinder cobperation on management of the
study area. The Water Quality Act of 1987 (101 Stat. 7) named EPA as
the lead agency for the.National Estuarine Program. Preparing
management plans for nationally significant estuaries that are
threatened by pollution, development, or overuse is one purpose of the
National Estuarine Program (101 Stat. 61). A joint project of the
Environmental Protection Agency and the State of North Carolina, the
Albemarle-Pamlico Estuarine Study (A/P Study) was the first program
designated undef the 1987 law. "To forge a partnership between

science, government, and the public so that informed decisions can be
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made about the future of the Albemarle-Pamlico Estuary" is the
ultimate goal of the A/P Study (Albemarle-Pamlico Estuarine Study,
undated). Although a large portion of the A/P Study Area lies within
the Commonwealth of Virginia, that state is not a formal participant
in the A/P Study.

COE is the nation’s primary water resource development agency.
In addition, the Corps administers laws such as Section 404 of the
Clean Water Act (13 U.S.C. 1344) and the River and Harbor Act of
1899 (33 U.S.C. 401, 403, 407) to protect the nation’s navigable
waterways and wetlands. Under the Coastal Zone Management Act of
1972, moreover, the Corps provides technical assistance to coastal
states including provision of data on sensitive coastal areas (U.S.
Army Corps of Engineers, 1989). At the present time, there arebfew
major Corps water resource development activities in the study area
(Bruce Williams, personal communication). The Corps is, however,
actively involved in carrying out a water quality monitoring plan for
the Canal Number 2 Flood Control Project in Virginia Beach, Virginia.
The plan includes storm event monitoring, sediment and water column
sampling, and analysis of organic contaminants in the water column.

The North Carolina and Virginia portions of Currituck Sound
watershed are in different EPA regions and COE districts.
Essentially, this doubles federal involvement but fragments
responsibility for managing the resource. Although regional offices
do interact, the degree of information sharing is limited. The A/P
Study has attempted to address this problem by including Virginia
portions of the Albemarle-Pamlico drainage basin within the project’s
study area. This effort has increased dialogue between officials

representing the various state, regional, and local interests in the
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watershed.

Finally, the Soil Conservation Service playsva role in the
Currituck Sound watershed. 8CS provides various forms of technical
assistance to landowners including soil mapping and farm planning.
More specifically, SCS assists farmers in complying with the
"sodbuster", "swampbuster", and Conservation Reserve Program
provisions of the Food Security Act of 1985 (99 Stat. 1355). Soil
Conservation Service also cooperates with other government agencies
in conducting river basin studies, developing small watershed
projects, and providing technical support for implementation of Best

Management Practices at the farm level.

State Agencies

Prior to the Albemarle-Pamlico Estuarine Study, there was
relatively little exchange between North Carolina and Virginia
environmental programs. However, there is a precedent for cooperation
in this arena. 1In 1974, the Governors of the two states signed a
cooperative agreement which created the North Carolina-Virginia Water
Resources Management Committee. The purpose of this committee was to
develop joint positions on water resources issues and advise the
Governors on recommended courses of action. Meeting on an "ad hoc"
basis, the committee was simply a forum for "good faith discussions on
water issues" (North Carolina-Virginia Water Resources Management
Committee et al., 1982). Little planning and no regulatory or
enforcement powers were given‘to the bi-state committee. Today, the
organization is defunct because Governor Martin of North Carolina and
Governors Baliles and Wilder of Virginia have not renewed the
cooperative agreement formed by their predecessors.

Currently, the Hampton Roads Planning District Commission
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(HRPDC), a regional agency, is attempting to bridge the gap
between the two states by working closely with the A/P study.
A large part of the nevw interaction centers around information
exchange and public involvement. HRPDC represents 14 Virginia local
governments including the cities of Chesapeake, Franklin, Hampton,
Newport News, Norfolk, Poquoson, Portsmouth, Suffolk, Virginia Beach,
and Williamsburg as well as Isle of Wight, James City, Southampton,
and York counties (Carlock, 1989).
North Carolina

A single state agency claims primary responsibility for
environmental management of the North Carclina portion of the
Currituck Sound watershed: the Department of Environment,
Health, and Natural Resources (DEHNR). Article 13 of the General
Statutes of North Carolina charges DEHNR with stewardship of the
state’s estuarine resources. Several divisions within the
Department of Environment, Health, and Natural Resources,
therefore, have an interest in the study area. Among the most
important are the Division of Coastal Management (DCM), the
Division of Land Resources (DLR), the Division of Environmental
Management (DEM), the Division of Soil and Water Conservation
(DSWC), the Division of Marine Fisheries (DMF), and Wildlife
Resources Commission (WRC).

In 1974, the North Carolina General Assembly passed the Coastal
Area Management Act (CAMA) "to insure the orderly and balanced use and
preservation of our coastal resources on behalf of the people of North
Carolina and the nation" (G.S. 113A-102(b)(3)). The three primary
elements of CAMA included land use planning, permitting of development

in Areas of Environmental Concern (AECs), and preservation of natural
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areas for research, study, and public use (Division of Coastal
Management, 1986). CAMA established a 15 member Coastal Resources
Commission (CRC) to set policies for the state’s management
program in the 20 coastal counties. Under the authority of the CRC,
the Division of Coastal Management issues permits for major
development in Areas of Environmental Concern such as estuarine
waters and shorelines. Major development includes "any
development which requires permission, licensing, approvhl,
certification or authorigzation from any other state or federal
agency; occupies a land or water area in excess of 20 acres;
contemplates drilling for or excavating natural resources on land
or under water; or contemplates on a single parcel, a structure

or structures in excess of a ground area of 60,000 square feet"
(G.S. 113A-118(a)(1)). Permits for minor development in AEC’s

are obtained from the appropriate local authority. Minor
development is defined as "any development other than major
development” (G.S. 113A-118(d)(2)). A general or blanket permit
may be obtained for routine development projects (G.S. 113A-118.1)
such as bulkheads or piers. Granting of general permits streamlines
the permit process for simple projects (Todd Ball, personal
communication).

Local governments must dévelop land use plans to guide
development outside designated AEC's. As part of the planning
process, local governments prepare a data base which contains
population trends; an analysis of current land uses; goning ordinances
and other regulations; current land use problems; and projections of
economic demands and future land use needs (Gottovi, 1985). The data

base, in turn, allows the local government to assess its growth
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potential# The plans focus on a ten year planning horizon. After
approval by the Coastal Resources Commission, the land use plan is
implemented at the local level.

The Division of Coastal Management is also responsible for
administering North Carolina’s Coastal Reserve Program (G.S. 113A-
129.1). The state’s estuarine reserves belong to the National
Estuarine Research Reserve system. Established under the authority of
the National Oceanic and Atmospheric Administration (16 U.S.C. 1461),
estuarine reserves serve as sites for scientific study of estuarine
processes. In addition, they function as outdoor classrooms to
educate the citizens of the state. Currituck Banks Estuarine Research
Reserve is located in the project study area.

Administered by the Division of Land Resources, the Sedimentation
Pollution Control Act of 1973 (G.S. 113A-50 to 113A-66) addresses a
critical point: sediment is the greatest water pollution problem in
North Carolina. This act requires erosion and sedimentation control
plans for activities other than agricultural and forestry practices
disturbing more than one acre of land. Forestry activities, however,
must be conducted in accordance with Forest Practice Guidelines Related
to Water Quality (Best Management Practices) in order to be exempted
from the erosion and sedimentation plan requirement (G.S. 113A-52(6)).
The Sedimentation Pollution Control Act also includes mandatory
standards regarding buffer strips, slope stabilization, and
establishment of groundcover (G.S. 113A-57(1)).

Other pollutants are monitored by the Division of Environmental
Management (DEM). This agency is responsible for evaluating water
quality statewide, inprovihg degraded waters, and maintaining existing

uses in all waters (G.S. 143-214.1). The Environmental Management
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Commission (EMC) defines uses for the state’s surface waters according
to specific procedures for assignment of water quality standards (15
NCAC 2B .0100). Based on North Carolina’s water quality classification
system, Currituck Sound is class "SC" waters and is best suited for
"aquatic life propagation and maintenance . . . wildlife, secondary
recreation, and any other usage except primary recreation or
shellfishing for market purposes” (15 NCAC 2B .0212(b)(1)).

Recently, DEM was petitioned to declare Currituck Sound "Outstanding
Resource Waters" (ORW). In order to be classified as ORW, the Sound
nust meet the following conditionms:

1. There are no significant impacts from pollution

with the water quality rated as excellent based
on physical, chemical, and biological information.
2. The characteristics which make the waters unique
" and special may not be protected by the assigned
narrative and numerical water quality standards
(15A NCAC 02B.0216(a)(2)).
The Division of Environmental Management will soon begin to collect
information to determine if Currituck Sound meets the Outstanding
Resoﬁrce Waters requirements (Diane Reid, personal communication).

On a monthly basis, DEM monitors water quality in Currituck Sound
for compliance with established standards. At the present time,
however, there is only one DEM monitoring station in the study area.
Located at Point Harbor, at the extreme lower end of Currituck Sound,
the station is monitored for chlorophyll a, dissolved oxygen, coliform
bacteria, pH, salinity, turbidity, and certain metal concentrations.
Previously, there was a second monitoring station at Aydlett, but it
is no longer functional.

Among its many duties, DEM issues permits for waste water

treatment plants, trains plant operators, and serves as the lead
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agency for nonpoint source pollution control. In addition, the
Division of Environmental Management is the state’s permitting agency
for point source discharges, those discharges which can be traced back
to a definite source such as a pipe or ditch. Currently, there are no
permitted point source discharges into Currituck Sound (Diane Reid,
personal communication). However, a developer recently applied for a
permit to dump concentrated brine from a planned water desalination
facility into the Sound. The Division of Environmental Management
denied the NPDES Permit Application for discharge to Currituck Sound,
and the developer submitted a notice of intent to dump the brine into
the Atlantic Ocean rather than Currituck Sound.

The Division of Soil and Water Conservation provides assistance to
local soil and water conservatioh district offices in administering the
North Carolina Agricultural Cost-Share Program (15A NCAC 03F.0001-.0008).
Intended to reduce the input of agricultural nonpoint source pollution
into the state’s waterways, the cost-share program helps landowners
pay for installation of Best Management Practice (BMP) systems. DEM
also cooperates with DSWC and the local soil and water conservation
offices in this effort to control nonpoint source pollution.
Participation in the cost-share program is voiuntary. Several farmers
in the Currituck Sound drainage basin take advantage of the progranm,
but participation is not 100 percent (Dwane Hinson, personal
communication).

The Division of Marine Fisheries (DMF) is "charged with the
stewardship of the marine and estuarine resources of the State of
North Carolina" (15A NCAC 03A.0002(a)). Physiographically, Currituck
Sound is an estuarine system. With salinities rarely exceeding 3 ppt,

however, Currituck Sound is virtually a freshwater system (Currituck
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Sound Task Committee, 1980). Coastal fishing waters supporting a
significant number of freshwater fish may be designated Joint fishing
waters by agreement of the Marine Fisheries Commission and the
Wildlife Resources Commission (G.S. 113-132(e)). Currituck Sound has
been classified as joint waters (15A NCAC 03F.0200(j)). Thus, DMF
administers several programs for the Sound including commercial and
recreational fisheries management and enforcement; applied research
and monitoring; fisheries statistics; and education (15A NCAC
03A.0002(b)). Between May and August of each year, DMF conducts a
Juvenile sampling program for Upper and Lower Currituck.

"The North Carolina Wildlife Resources Commission has statutory
responsibility for the conservation and management of wildlife and
inland game fish in Currituck Sound" (Richard Hamilton, personal
communication). Created by the Wildlife Resources Act (G.S. 143-237
to 143-254.2), WRC has the following duties:

"to manage, restore, develop, cultivate, conserve,

protect and regulate the wildlife resources of the

State of North Carolina, and to administer the laws

relating to game and other wildlife resources enacted

by the General Assembly" (G.S. 143-239).

Providing a sound, comprehensive, continuing, and economical game,
game fish, and wildlife program for the State of North Carolina is the
objective of this agency. The Wildlife Resources Act granted WRC
permission to enter into cooperative agreements pertaining to the
management of wildlife resources with federal, State, and other
agencies, or governmental subdivisions. In this case, "State" refers
to North Carolina.

| For a complete description of North Carolina legislation that

affects development in the Currituck Sound drainage basin, one should

consult Finch and Brower’s "Management Programs and Options for the
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Albemarle-Pamlico Estuarine Study”. The document classifies the laws
based on the environmental problems they address. A list of

legislation with major impacts follows:

Agricultural Development Act (G.S. 106-580 to 106-587)

Air and Water Resources Act (G.S. 143-211 to 143-215.73)
Boating Safety Act (G.S. 75A-1 to 75A-26)
Coastal Area Management Act (G.S. 113A-100 to 113A-134.3)

Conservation and Historic
Preservation Agreements Act (G.S. 121-34 to 121-42)

County Service Districts Act (G.S. 153A-300 to 153A-309)
Drinking Water Act (G.S. 130-166.39 to 130-166.56)
Emergency Management Act (G.S. 166A-1 to 166A-16)
Interstate Environmental Compact

Act (G.S. 113A-21 to 113A-23)
Environmental Policy Act (G.S. 113A-1 to 113A-10)
Fisherman’s Economic Development

Program (G.S. 113-315.15 to 113-315.19)
Forest Development Act (G.S. 113A-176 to 113A-183)
Industrial and Pollution Control

Facilities Financing Act (G.S. 159C~1 to 159D-28)

Industrial and Pollution Control
Facilities Financing

Authority Act (G.8. 159D-1 to 159D-27)
Metropolitan Sewerage District

Act : (G.S. 162A-64 to 162A-80)
Metropolitan Water Districts Act (G.S. 162A-31 to 162A-58)
Mining Act (G.S. 74-46 to 74-65)

Municipal Service Districts Act (G.8. 160A-535 to 160A-544)
Municipal Subdivision Control Act (G.S. 160A-371 to 160A-376)

Municipal Zoning Act (G.S. 160A-381 to 160A-392)
Natural and Scenic River

System Act (G.S. 113A-30 to 113A-43)
Nature and Historic Preserve

Dedication Act (G.S. 143.260.6 to 143.260,.104)
0il Pollution and Hazardous

Substances Control Act (G.S. 143-215.75 to 143-215.98)
Pesticide Law of 1971 (G.S. 143-435 to 143-469)
Recreation Enabling Act (G.S. 160A-350 to 160A-356)
Regional Sewage Disposal

Planning Act (G.S. 162A-26 to 162A-30)
Regional Water Supply Planning

Act (G.S. 162A-20 to 162A-25)
Sedimentation Pollution Control

Act (G.S. 113A-50 to 113A-66)
Small Watershed Projects Act (G.S. 139.53 to 139.57)
Soil Additives Act (G.S. 106-50.28 to 106-50.41)
Soil and Water Conservation

Districts Act (G.S. 139-1 to 139-57)
Solid Waste Management Act (G.S. 130A-290 to 130A-309.28)
Special Assessments Act - (G.S. 160A-216 to 160A-238)
Stream Sanitation Act (G.S. 143-211 to 143-215.73)

Structural Pest Control Act (G.S. 106-65.22 to 106-65.39)
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Toxic Substances Act (G.S. 14-284.2)

Water Use Act (G.S. 143-215.12 to 143-215.37)
Watershed Improvement

Districts Act (G.S. 139-16 to 139-38)
Well Construction Act {G.S. 87-83 to 87-114)
Wildlife Resources Law (G.S. 143-237 to 143-254.2)

(Finch and Brower, 1986).

One law stands out in light of the acknowledged need for
éooperation between North Carolina and Virginia in managing the
Currituck Sound drainage basin: The Interstate Environmental Compact
Act of 1971 (G.S. 113A-21 to 113A-23). Recognizing the interest of
the state in protecting the environment, the law states as its purpose
"to promote intergovernmental cooperation for multi-state action
relating to environmental protection through interstate agreements and
to encourage cooperative and coordinated environmental protection by
the signatories and the federal government" (Brower and Finch,

1986). This law has never been used, however, because Congress
failed to grant consent to the multi-state Environmental Compact
Commission (Council of State Governments, 1979). Tracing the
legislative history of the national Interstate Environeental Compact
Act yielded no conclusive reason for Congress’ failure to grant
consent. First introduced in the Senate, the compact bill (S. 9)
was passed on June 22, 1973 (Congressional Information Service, 1973).
Subsequently, the bill was referred to the House of Representatives.
No further action was taken on the Interstate Environmental Compact
Act because it "died" in the House Judiciary Committee.

Virginia

The Commonwealth of Virginia has no coastal management law
comparable to North Carolina’s Coastal Area Management Act (John

Carlock, personal communication). The state does, however,
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participate in the federal Coastal Zone Management Program. Composed
of a core of eight regulatory programs, Virginia’s Coastal Reséurces
Management Program (VCRMP) "assures that critical land and water uses
are subject to regulation by the Commonwealth" (Office of Ocean and
Coastal Resource Management et al., 1986). The networked core
programs include:

-Fisheries Management,

-Subaqueous Lands Management,

-Wetlands Management,

~Dunes Management,

-Nonpoint Source Pollution Control,

-Point Source Pollution Control,

~Shoreline Sanitation, and

-Air Pollution Control.

Each of these eight regulatory programs is administered by a state
agency in conjunction with a citizen board or commission. Several
Virginia state government agencies are involved with the Virginia
Coastal Resources Management Program and, thereby, management of the
Virginia portion of Currituck Sound-Back Bay drainage bﬁsin. These
include the Virginia Council on the Environment, the Department of Game
and Inland Fisheries, the Division of State Parks, the Virginia State
Water Control Board, the Division of Soil and Water Conservation, the
Chesapeake Bay Local Assistance Department, and the Marine Resources
Commission.

The Virginia Council on the Environment acts as the lead agency
for the Commonwealth’s Coastal Resource Management Program. Council
on the Environment is the locus for routine administrative functions
vof the network. 1In addition, this agency monitors state actions for
consistency with the policies of the coastal program (Office of Ocean
and Coastal Resource Management et al., 1986).

Analogous to the North Carolina Wildlife Resources Commission,

the Virginia Department of Game and Inland Fisheries is responsible for
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management of wildlife and inland game fish species in Virginia.
Employees of this division conduct research on nutrients, water
clarity, and fish populations in Back Bay as well as the Northwest and
North Landing Rivers. This type of research lead to the shutdown of
saltwater pumping into Back Bay by the City of Virginia Beach
(Mitchell Norman and Ron Southwick, personal communication). The
Department of Game and Inland Fisheries also operates two waterfowl
management areas in the Currituck Sound drainage basin: The
.Pocahontas and the Trojan Waterfowl Management Areas.

The Virginia Division of State Parks manages False Cape State
Park to preserve the natural beach system and provide outdoor
recreation. Located on the ocean-side of Back Bay, the park lies
between Back Bay National Wildlife Refuge and the Currituck Outer
Banks. Many tourists visit this park each year although there is
no public road access. Public access is limited to bicycle and
pedestrian trails. Past arguments have revolved around road access
and possible impacts of new roads on the environment, especially Back
Bay National Wildlife Refuge.

The primary water resources agency in the Commonwealth of
Virginia is the State Water Control Board (SWCB). This agency has
responsibility for water quality regulation, water resources planning,
and policy making in the water resources arena. SWCB administers the
Point Source Water Pollution Control Program, a component of the
state’s Coastal Resource Management Program (Section 62.1-44.15, Code
of Virginia). In fulfilling this duty, the Board issues permits for
point source discharges. In addition, SWCB has developed a
comprehensive water and related land resource plan for every major

river basin in the state of Virginia (North Carolina-Virginia Water
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Resources Management Committee et al., 1982).

In Virginia, nonpoint source pollution control rests with the
Division of Soil and Water Conservation (DSWC). DSWC has regulatory
authority over erosion and sedimentation froam non-agricultural land
disturbing activities. Pursuant to the 1973 Virginia Erosion and
Sediment Control Law, DSWC establishes minimum standards and
guidelines to control non-agricultural nonpoint source pollution.
According to the 1973 law, all localities must adopt an erosion and
sediment control program which is consistent with state guidelines
(0ffice of Ocean and Coastal Resource Management et al., 1986). The
Division of Soil and Water Conservation is also involved with control
of runoff from agricultural lands. Administering a state cost-share
program and providing technical assistance in nutrient management,
DSWC encourages voluntary use of Best Management Practices (BMPs).
Virginia, like North Carolina, does not require landowners to exercise
BMPs.

The Chesapeake Bay Local Assistance Department (CBLAD) was formed
pursuant to passage of the Chesapeake Bay Preservation Act (Section
10.1-2100, Chapter 21, Title 10.1, Code of Virginia)., CBLAD ia
currently being considered for inclusion in Virginia’s Coastal
Resources Management Program. In accordance with Virginia law,
this agency has drafted regulations requiring localities within the
Chesapeake Bay drainage to adopt land use measures for the explicit
purpose of water quality protection. Application of the Chesapeake
Bay Preservation Act to non-Chesapeake Bay drainage is a local option.

Finally, the Marine Resources Commission is the agency that
regulates development in wetlands and along coastal primary sand

dunes. Local governments may establish boards to administer state
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policies in these arenas. However, ultimate authority is vested in
the Marine Resources Commission (Office of Ocean and Coastal Resource

Management et al., 1986).

Local Agencies

Strategies employed by Currituck County and the City of Virginia
Beach provide examples of county and municipal management within the
Currituck Sound drainage basin.

Currituck County

Currituck County is among North Carolina’s 20 coastal counties
and, thereby, comes under the provisions of the Coastal Area
Management Act of 1974 (G.S. 113A-100 to 113A~134.3). According to
this law, each local government in the coastal region must prepare a
land use plan which details how the governing body will achieve the
goal of balanced preservation and development. This plan is submitted
to the Coastal Resources Commission for approval.

The 1982 Currituck County land use plan detailed the county’s
existing demographic and economic patterns; discussed land-suitability
for development; and detailed policies concerning resource protection,
management of Areas of Environmental Concern, gzoning, and industrial
development. Notable selected policies included protecting estuarine
and public trust waters by reducing development on soils unsuitable
for on-lot sewage disposal and plans to try to attract light industry
to the area (Coastal Consultants, Ltd., 1982).

Currently, Currituck County is in the process of updating its
CAMA land use plan. A major objective of county officials is to
include the public in decisions affecting Currituck County and the

future of its resources (Jack Simoneau, personal communication).
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Maintaining good water quality in Currituck Sound is also a high
priority for the county, but there are pressures to develop (Bill
Richardson, personal communication). County leaders fear that
development will result in further degradation of Currituck Sound.
The Currituck County Board of Commissioners, therefore, has passed a
severe ordinance to prevent discharge of wastes into Currituck Sound:

"No discharge of any nature whatsoever of water,

chemicals, treated water, backwash from reverse

osmosis systems, or discharge whatsoever shall be

deposited directly or indirectly into the waters

-of Currituck Sound, or its adjoining tributaries,

rivers, streams, creeks, canals, or other connecting

water ways. A developer intending to use reverse

osmosis or other water purification system shall

comply in all respects to State requirements for

the operation and maintenance of such systems but

in no event shall such water system discharge any

substance or water whatsoever into the waters of

Currituck Sound or adjacent waters" (Article 6,

Section 615, Unified Development Ordinance of

Currituck County, 1989).
This ordinance is more strict than North Carolina law regarding
discharge of point source pollution into the waters of the state, but
it has not yet been challenged.

City of Virginia Beach

Across the state border from Currituck County is the City of
Virginia Beach. In the early 1980s, the city hired Roy Mann
Associates to develop a management plan for Back Bay. The Mann plan
recommended that the City of Virginia Beach maintain the rural
qualities of the Back Bay watershed including agricultural uses and
the diversity of wildlife. Three land management strategies
representing different levels of departure from the status quo were

presented in the final report. The alternative requiring the least

change recommended
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-extension of the "green line" northward,

-elimination of "spot" zoning, and

-maintenance of the current capital improvements program

for the Back Bay and North Landing River watersheds.

Virginia Beach’s "green line" (Figure 4) is a boundary between the
area which the city presently wishes to develop and the area which the
Comprehensive Plan recommends retain its rural character. Currently,
this "green line" runs east along Princess Anne Road to the
intersection with Sandbridge Road, and then continues along Sandbridge
Road to the Atlantic Ocean. The majority of the Back Bay watershed
lies to the south of the "green line" and, therefore, in the less
developed portion of the city (Mann, 1984).

The alternative leading to the most drastic change in existing
management strategies called for

-creation of a Back Bay Management District to

"articulate goals and policies for development and
resource conservation",

-adoption of zoning for areas of critical concern such

as wetlands,
-creation of a Virginia Beach Land Bank to acquire
land threatened by development, and
-institution of a system for private land owners to
transfer development rights (Mann, 1984)
Neither.alternative, in its entirety, was selected by the City
Council. "Bits and pieces from each alternative have been chosen"
(Clayton Bernick, personal communication).

Currently, city planners are working on a comprehensive plan that
includes zones for areas of critical community value. In addition,
the transfer of development rights proposal is being considered.
However, there has been no creation of a Back Bay Management District

and the "green line will never be extended northward"” (Clayton

Bernick, personal communication).
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Private Organizations

Several nonprofit, grassroots organigations participate in
activities aimed to "save fhe sounds": advocacy, education, land
management, preservation, research, and water quality monitoring.
Composed of concerned citizens, these groups work closely with
natural resource managers in the Albemarle-Pamlico drainage basin.
Environmental organizations such as Albemarle Environmental
Association, Audubon Society, Back Bay Restoration Foundation,

Coast Alliance, Natural Resources Defense Council, Nature Conservancy,
North Carolina Coastal Federation, North Carolina Environmental
Defense Fund, North Carolina Wildlife Federation, and Pamlico-Tar
River Foundation are involved in shaping management strategies for the
study area. However, no group has adopted the Currituck Sound
watershed as a specific candidate for preservation, restoration, or
enhancement.

In the Virginia portion of the watershed, the Back Bay
Restoration Foundation "has initiated and fosters cooperation and
coordination with users and communities whose activities affect Back
Bay along with local, state, and federal agencies whose authority
extends to Back Bay" (Back Bay Restoration Foundation, undated). The
primary concern of the Foundation is improvement of the Bay's water
quality through abatement of point and nonpoint pollution,
optimization of salinity, and restoration of aquatic grasses. Back
Bay Restoration Foundation monitors major tributaries to the Bay for
nitrogen, phosphorus, and suspended solids. In addition, the
Foundation has planted aquatic grasses, provided wood duck nesting

boxes, sponsored annual interagency conferences, and worked with the
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Soil Conservation Service and members of thé agricultural community to
institute the use of water control structures (Back Bay Restoration
Foundation, undated).

In the North Carolina portion of the Currituck Sound drainage
basin, the Pamlico-Tar River Foundation monitors water quality.
Volunteers collect dissolved oxygen, pH, salinity, temperature, and
turbidity data at 11 sites in Currituck Sound and 1 site in Back Bay
(Tom Perlic, personal communication).

Other nonprofit organizations assume, primarily, advocacy,
education, and preservation roles. The North Carolina Coastal
Federation (NCCF), for example, "assists members and organizations
working to seek the enforcement of laws and regulations that protect
coastal resources" (North Carolina Coastal Federation, undated). NCCF
also organizes the Albemarle-Pamlico Estuarine Study annual meeting.

A major goal of NCCF is to increase public awareness regarding the A/P
study: "If the A/P Comprehensive Management Plan is to succeed, the
plan must have public support” (Neil Armingeon, personal communication).

Members of grassroots environmental groups aléo participate in
the A/P Study through the Citizens’ Advisory Committees (CACs). There
are two 32-member CACs, one for the Albemarle region and another for
the Pamlico region. The Currituck Sound drainage basin is included in
the Albemarle region. Making recommendations for research and
educational projects is the major function of the CACs. Citigen
members represent a wide variety of interests including agriculture,
education, fish/wildlife, industry, and governmental concerns.

The National Audubon Society and the Nature Conservancy own

tracts of land on the Currituck Outer Banks and, thus, within the
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Currituck Sound drainage basin. Preserving a portion of the natural
barrier island habitat is a major goal of these two environmentally-
oriented landowners. The Nature Conservancy has also acquired nearly
2000 acres of bottomland hardwood forest along the North Landing River
in the Virginia portion of the study area. No development is allowed
on either group’s property.

Although no group concentrates solely on the Currituck Sound-Back
Bay drainage basin, nonprofit organizations have an impact on current
management strategies in the study area. Advocécy, information-
sharing, land preservation, and water quality monitoring are the most

common forms of grassroots participation in the watershed.
ALTERNATIVE MANAGEMENT MECHANISMS

Federal, state, and local government officials agree that the
State of North Carolina and Commonwealth of Virginia must cooperate in
order to best manage the Currituck Sound watershed. The resource is
perceived to be declining with respéct to water quality, the fishery,
and wildlife habitat. Thus, some action is warranted.

An old adage admonishes that one must have jurisdiction over a
resource if one aspires to manage it. Presently, responsibility for
managing the Currituck Sound drainage basin is split among many
agencies and regions. The study area has no comprehensive
environmental management plan to guide the resource managers in a
concerted effort. Such a plan could act as a collecting point for all
existing federal, state, and local policies. In addition, a
comprehensive plan would contain new policies to guide future resource
management in the drainage basin.

This section will discuss an array of prospective management
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alternatives and coordinative mechanisms for the Currituck Sound-Back
Bay complex. While reading this section, one should keep in mind the
following attributes of a successful natural resource management agency:
-complete geographic jurisdiction,
-continuity in time,
-flexibility,
-political and public acceptability,
-power to enforce plans, and
-wide special interest appeal.
These characteristics enable the agency to perform its requisite
duties: public education, planning, regulatory and enforcement
functions, research, receiving and administering funds, and fostering
intergovernmental cooperation. This report considers six prospective
alternatives for future management of the Currituck Sound drainage
basin. These alternatives, in turn, can be grouped into three
classes:
1. Alternatives which require no new institutions
-Maintenance of the status quo
-Increased local government action
2. Alternatives which require formation of new,
non-statutory institutions
-Adoption of an administrative agreement
-Creation of an interstate planning agency
3. Alternatives which require formation of new,
statutory institutions
~Adoption of an interstate compact
-Formation of a federal-interstate compact.
Which, if any, of these possible management options possesses the

attributes and powers necessary for successful management of the study

area?

ALTERNATIVES REQUIRING NO NEW INSTITUTIONS

Maintenance of the Status Quo
The first alternative, maintenance of the status quo, simply
involves continuing the current management efforts at the same

funding, staffing, and implementation levels. In other words,
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this alternative offers nb/narginal change.. The preceding section
combined with the Task II report on issue perception serves as a
case study for this option.

One of the primary contentions of political science is that
"things don’t change very luch.or very fast" (Jones,_1984). Typically,
policymakers prefer incremental change that builds slowly on the status
quo (Philip Pavlik, personal communication). Maintaining current
management strategies in the Currituck Sound-Back Bay complex would
allow time for scientists to gather and analyze data on the status of
the resource. This new information, in turn, would more definitively
answer the questions of whether and why Currituck Sound is in a state
of decline. In this scenario, the basis for future action would be
fact rather than perception. No difficult decisions or binding
commitments would have to be made at this time. Thus, maintaining the
status quo is politically attractive.

There are, however, negative aspects to this simple alternative.
The Currituck Sound-Back Bay watershed has experienced rapid
population growth in the past decade and is forecasted to undergo more
development in the 1990s (North Carolina Office of State Budget and
Management, 1981; Southeastern Virginia Planning District Commission,
1987). Therefore, growth-related problems such as urban runoff,
declining wildlife habitat, and wastewater discharge will increase.

At this time, there is no plan at the drainage basin level to deal
with expected future problems. James (Pete) Kornegay, a biologist
with the North Carolina Wildlife Resources Commission, cautions that
we have not yet seen the full impact of present development on
Currituck Sound. 1In natural systems, changes occur slowly: reactions

are often delayed. If this is true, what are the implications for
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Currituck Sound in light of predicted future growth?

Dwarfed by Chesapeake Bay to the north and North Carolina’s
Albemarle-Pamlico Estuary to the south, Currituck Sound does not
receive abundant attention. Currently, problems in the Currituck
Sound drainage basin are overshadowed by the larger-scale issues of
the neighboring estuaries. This problem is compounded by the fact
that resource managers tend to practice curative rather than
preventive management: they often do not seek to manage a problem
until it grows to crisis proportions. Issues in the Currituck region
will not be considered until they become a serious political problem
and are placed on the working government agenda.

Under the current management system, the responsible agencies
have failed to manage and monitor Currituck Sound/Back Bay. This is
evident from the shortage of published material dealing with the study
area. Limited data exist because studies have not been conducted in a
continuing manner. In addition, enforcement of existing programs has
been inadequate. Local governments such as Currituck County have not
received sufficient expert help in managing the Sound resources (Yates
Barber; personal communication). Inadequate funding and manpower at
the state and federal governmental levels have contributed to these
probléms. In some cases, however, local governments in the watershed
have acted without drawing on the available expertise.

Finally, the current management strategies do mot address the
perceived need for cooperative management of the bi-state resource,
especially in the critical areas of growth management, water quality
control, and water supply. Currently, North Carolina and Virginia
work independently on problems related to management of the Currituck

Sound drainage basin. There is no concerted effort to manage the
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watershed as a system.

Increased Local Government Action

Local governments in the Currituck Sound watershed constantly
face two seemingly opposed forces: development pressure and demands
for environmental protection. In addition, local governments must
provide public services and facilities to serve existing populations.
Preserving the natural character of the Currituck Sound-Back Bay
complex and promoting development in the drainage basin is impossible
without active local government participation. Federal and state
agencies have only limited authority in this arena while "local
governments have the jurisdiction--through zoning and police powers--
to thoroughly address the wide variety of water quality problems and
their sources”" (Division of Coastal Management, 1986). Land use
planning and growth managemnent systems are methods whereby local
governments such as Currituck County and the cities of Chesapeake and
Virginia Beach can balance development and preservation.

Over the past twenty years, North Carolina has witnessed a shift
from state-controlled environmental regulation to greater local
government involvement (Green and Heath, 1984). The Coastal Area
Management Act (G.S. 113A-100 to 113A-134.3) exemplifies this change
in management strategy. Under the 1974 law, local governments in the
20 coastal counties must design a land use plan to guide development
outside Areas of Environmental Concern. Accordingly, Currituck County
prepared a plan in 1982 to direct future growth. This plan utilized
conventional zoning as the primary means to regulate land use and
control density of development in the county. This is not surprising
as conventional zoning is the "most common regulatory device for

guiding land development in North Carolina" (Finch and Brower, 1986).



Final Report 52

North Carolina General Statute 153A-340 et seg. grants zoning
authority to counties. The United States Supreme Court has upheld
zoning as a legitimate exercise of police power (272 U.S. 365 (1926)).

In the Virginia portion of the Currituck Sound drainage basin,
local governments also use gzoning as the major tool to control land
use. In Virginia Beach, for example, all land is zoned and all zoning
designations conform to bolicies expressed in the city’s Comprehensive
Plan. Land uvses covered in the Virginia Beach Comprehensive Zoning
Ordinance include agricultural, apartments, commercial, high and low
density residential, industrial, townhouses, and special uses.
Additionally, the City of Virginia Beach uses the "green line",
subdivision regulations and site plans, a Capital Improvements
Program, and restrictions on flood plain construction ag land use
management tools (Mann, 1984). City leaders have also discussed
implementation of traditional village center development, but no
definitive action has resulted from these discussions (John Carlock,
personal communication). Many small, village-like developments
currently exist in the rural, southern sector of Virginia Beach. The
city has considered favoring this traditional type of development over
high density development in order to maintain the rural character of
the Back Bay watershed.

According to a North Carolina Division of Coastal Management
report (1986),

"Land use plans are the most effective way to manage

coastal water resources because they establish a

framework that can resolve conflicting resource needs,

address potential pollution problems, provide for

comprehensive water quality management, encourage the

use of natural areas to protect water resources, and

maintain the traditional aspects of the community."

There are, however, many other innovative mechanisms local governments
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may use in combination with conventional goning to better guide
development. "The formulation of a growth management system should be
integrated into the land use planning process" (Finch and Brower,
1986). Among the many alternatives available to local governments for
growth management are: transfer of development rights (TDR),
preferential assessment, performance zoning, population caps, annual
permit limits, and local environmental impact ordinances. Three of
these options would require new state enabiing legislation prior to
local enactment: TDR, performance zoning, and population caps.

This is by no means an exhaustive list of growth management
tools. These particular alternatives were chosen from Finch and
Brower’s "Management Programs and Options for the Albemarle-Pamlico
Study" (1986). Selection of alternatives was based on applicability
in the Currituck Sound drainage basin. Other more traditional options
including density zoning and direct purchase of environmentally
sensitive areas may work equally as well. The remainder of this
section will define each of these growth management tools and discuss
the advantages and disadvantages of increased local government action
to solve the perceived problems in the study area.

Transfer of Development Bigh&é

Transfer of development rights (TDR) operates on the premise that
a specific parcel of land represents two additive value elements:
existing use value and development potential or community value. This
growth management tool "permits all or part of the density
[development] potential of one tract of land to be transferred to a
noncontiguous parcel” (Merriam, 1978). TDR thereby provides a means
for compensating landowners whose property use is restricted by

allowing them to sell their development rights. In turn, landowners
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in more intensively developed zones pay for the right to develop
beyond existing densities by purchasing development rights from
preservation zone landowners. For instance, under a TDR system, a
landowner can sell his development rights to another property owner.
Then, the buyer must collect a specified number of development rights
before he can develop his property at a desired density (Finch and
Brower, 1986). Past TDR successes have occurred at the developing
fringe in areas where there was a market for the development rights
(Merriam, 1978).

Transfer of_development rights is a reasonable potential growth
management tool for land in the Currituck Sound drainage basin,
especially the outward expanding boundary of the City of Virginia
Beach. The 1984 Management Plan for Back Bay recommended TDR as part
of a protective watershed management strategy (Mann, 1984). Since
that time, city‘officials have considered adopting TDR as a growth
management tool. Before such an action can be taken, however, the
Virginia General Assembly must pass enabling legislation for TDR
(Clayton Bernick, personal communication). Currently, neither North
Carolina nor Virginia has enabling legislation for transfer of
development rights.

Preferential Assessment

Preferential assessment is another possible growth management
tool for the Currituck Sound drainage basin. A special taxation
system, preferential assessment values land based on current income-
producing capacity rather than market-value (Finch and Brower, 1986).
This, in turn, reduces the likelihood that special zones such as
agricultural land, forests, and wetlands will be developed. .The North

Carolina Sales and Use Tax (G.S. 105-277.2) permits preferential



Final Report 55

assessment of farmland and forestland in North Carolina. Virginia law
also provides for this growth management tool (John Carlock, personal
communication). Alone, preferential assessment does not affect land
development patterns around growing urban areas. This growth
management mechanism works best when coupled with other land use

regulations (Finch and Brower, 1986).

Performance Zoning

Performance zoning sets standards for permissible effects of
development, but does not specify particular land uses. In the
Currituck Sound drainage basin, local governments may use this tool
in conjunction with conventional zoning to protect environmentally j
sensitive areas. One possible performance standard, for instance,
might be a limit on permissible runoff from residential neighborhoods.
New projects would have to meet the standard before development could
proceed. North Carolina does not have specific enabliné legislation
for performance zoning. The North Carolina Supreme Court, however,
upheld performance standards against taking and equal protection

challenges in Responsible Citizens in Opposition to the Flood Plain

Ordinance v. City of Asheville (308 N.C. 255, 302 S.E.2d 204 (1983)).

"It seems that performance standards, if rationally devised and
consistently applied, could qualify as a comprehensive plan, and
zoning in conformance with those standards could be upheld under the
broad grant of zoning authority" (Finch and Brower, 1986). 1In
Virginia, the Chesapeake Bay Preservation Act (Section 10.1-2100,
Chapter 21, Title 10.1, Code of Virginia) includes a variety of
performance standards for development in the Chesapeake Bay watershed.
Similar measures could be adopted for the Virginia portion of the

Currituck Sound drainage basin.
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Population Cap

In an extreme situation, local governments may choose to put a
cap on population. Typically, this is accomplished by either setting
a numerical limit on population or on the permissible number of
housing units. Advocating this growth management tool for the entire
Currituck Sound drainage basin is a politically infeasible idea.
However, a population cap in smaller, environmentally sensitive areas
could greatly limit stress on the resources of Currituck Sound and
Back Bay. One would guess that this particular growth management
mechanism might meet severe resistance in North Carolina and Virginia
because it would restrict use of private property. Population caps
have been criticized as unconstitutional violations of state and
federal due process. In Boca Raton, Florida, a charter amendment
limitiﬁg the total number of housing units in the city was invalidated
as "having no rational relationship to a permissible municipal
(Fla. App. 1979)). A population cap might also be subject to
challenge as a breach of equal protection. This challenge is
applicable when local government action involves a classification.

For instance, a population cap would result in certain areas being
classified for limited population growth/development while other areas
would experience no such restrictions. If consistent with a
comprehensive plan, however, a population cap might survive judicial
scrutiny. This growth management option is not a guaranteed solution
for development-related natural resource problems, but it is worthy of

local government consideration.
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Annual Permit Limits

Similar to a population cap, annual permit limits curb effects
of development by setting a quota on the number of building permits
issued in a given area. North Carolina’s building code enabling
legislation (G.S. 160A-417) makes no reference to annual permit
limits. According to this law, issuance of a building permit is
conditional upon compliance with the state building code and all
applicable local laws. In order to protect the environment, local
governments may set standards for permit issuance. No communities in
North Carolina or Virginia have instituted annual permit limits, thus,
there has been no test of the legitimacy of this growth management
tool.

Local Environmental Impact Ordinances

In 1971, the North Carolina General Assembly passed the North
Carolina Environmental Policy Act (G.S. 113A-8 to 10). This law,
modeled after the National Environmental Policy Act of 1969, gave
North Carolina local governments the authority to require detailed
environmental impact statements from developers éf major development
projects. Theoretically, an environmental impact statement encourages
environmentally sound land use patterns by forcing developers "to
account for environmental values in project design and site layout"
(Finch and Brower, 1986). An environmental impact statement should
include discussion of the following topics:

-environmeﬁtal impacts of the proposed project,

-alternative project possibilities,

-mitigation measures for adverse environmental

effects,

-short-term uses of the environment versus

long-term productivity, and

~irreversible environmental changes.

There would also be opportunity for public input in the environmental
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impact analysis process. Although this alternative has "potential to
improve land use decision making" (Finch and Brower, 1986), only
Pamlico County and the municipalities of Chapel Hill and Holden Beach
have taken advantage of it (Division of Coastal Management, 1986).
Many Virginia localities require some elements of environmental impact
assessment prior to development. All localities will soon require
water quality assessments for development in Chesapeake Bay

Preservation Areas (John Carlock, personal communication).

Increased local government action in management of the Currituck
Sound drainage basin has inherent advantages and disadvantages.
Involving local people who live in the watershed and depend upon the
estuarine ecosystem for their livelihood is the primary advantage of
this option. Traditionally, North Carolina has given local
governments authority in the land use regulation arena due to the
belief that "citizens should have maximum direct control over the
specific areas within which they live and work" (Green and Heath,
1984). Local governments are already involved in management of the
Currituck Sound watershed. They possess planning, permitting, and
enforcement powers granted to them by the respective states. Under
this alternative, no time would be wasted in negotiating an agreement
between the multiple agencies involved in management of the resource.
Local governments could act quickly and immediately to enact growth
management measures.

No single local government has complete geographic jurisdiction
over the Currituck Sound drainage basin and, for that reason, cannot
single-handedly resolve the watershed’s problems. In addition, the
local governments lack resources such as money and manpower which are

essential for education, research, and policy enforcement. Finally,
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the local governments have a vested economic interest in promoting
development: "They [local governments] have a legislative charge and
public mandate to pursue econoric development to some degree" (John
Carlock, personal communication). Environmental problems resulting
from rapid or unplanned growth may be ignored until the situation.
reaches crisis proportions. Interests of the local community often
outweigh the "greater good" in the minds of local politicians;

Land use planning and growth management measures offer
flexibility in dealing with the study area’s perceived problenms.
Using this approach, however, local governments cannot enact a
comprehensive management strategy for the Currituck Sound drainage
basin. Local governments may take part in comprehensive management
through participation in regional efforts. For example, local
officials may serve as advisors to interstate or federal-interstate
compact commissions. In addition, local government officials can be
included in regional planning efforts conducted under administrative

agreement or authority of an interstate planning agency.
ALTERNATIVES REQUIRING NEW, NON-STATUTORY INSTITUTIONS

Administrative Agreement

According to Zimmerman and Wendell, the administrative agreement

is " . . . an informal or a formal arrangement between administrative

" which does not

departments or officers of two or more states . . .
require the approval of Congress (Figure 5)ﬂ This third alternative
for management of the Currituck Sound-Back Bay complex offers
opportunity for cooperative action at the state level outside the

confines of a legally binding interstate compact. In addition, there

is a precedent for cooperation between the State of North Carolina and
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Figure 5. Conceptual Organization Chart: Agency Formed by
Administrative Agreement between the Governors of
North Carolina and Virginia.
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the Commonwealth of Virginia on water resource issues via this
mechanism.

In 1974, Governors Godwin and Holshouser created the North
Carolina-Virginia Water Resources Management Committee by written
agreement. The Committee concentrated on water-resource problems in
the North Carolina-Virginia Tidewater area, of which the Currituck
Sound drainage basin is a significant portion. Two primary objectives
of the bi-state committee were development of institutional arrangements
for cooperation on water resource matters of mutual interest and
formation of joint positions on major issues in the broad arenas of
water resources management and water quality control (North Carolina-
Virginia Water Resources Management Committee et al., 1982). Meeting
on an "ad hoc" basis, the Committee was a valuable forum for
discussion; however, it proved unsuccessful in resolving interstate
water conflicts. Currently, the Committee is inoperative because the
present administrations have failed to renew the agreement.
Regardless, this attempt at interstate cooperation shed light on the
advantagés and disadvantages of the administrative agreement as a
mechanism for dealing with water resources issues in the Currituck
Sound-Back Bay drainage basin.

The North C#rolina—Virginia Water Resources Management Committee
conducted a self-examination in 1982 that identified the following
benefits of administrative agreements over altérnative interstate
institutions:

1. This less formal mechanism can avoid the "delays

and political repercussions . . . involved with
legislative ratification.”

2. Committees formed by administrative agreement

generally operate within pre-existing agencies,

thereby, they place a low financial burden on
“ the participating states.
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In addition, the creation of the bi-state Committee demonstrated the
desire of North Carolina and Virginia to work together on water
resource issues of mutual concern.

This voluntary arrangement, however, suffered from severe
organizational and structural problems including lack of planning,
regulatory, and enforcement powers; inability to influence water
resources decisions made by local and regional governing bodies; lack
of accountability; inadequate financial resources; and poor continuity
(North Carolina-Virgina Water Resources Management Committee et al.,
1982). Neither state was willing to giie the Committee sufficient
authority to act effectively in resolving water resources issues. In
this case, the formation of an interstate committee by administrative
agreement was a "quick" solution that failed in the long-run. This is
not to imply that an administrative agreement could not satisfactorily
address the currently perceived issues in the study area. A new
agreement between the State of North Carolina and Commonwealth of
Virginia, however, would need to avoid the pitfalls of the former
agreement in order to be successful. At the very minimum, a future
bi-state committee would need planning authority if it is to be
anything more than a figurehead. Regulatory and enforcement poweré
would greatly increase the responsibility of such an agency. Finally,
legislative approval and appropriations would provide a clearer
mandate and a means for dealing with water resources issues (North
Carolina-Virginia Water Resources Management Committee et al., 1982).
Legislative approval, moreover, would be mandatory if the new agency
is to have regulatory power. Legitimizing an administrative
agreement with legislative approval, however, would be equivalent to

forming a statutory interstate compact commission.
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A final disadvantage of the administrafive agreement is ifs
somewhat uncertaih legal status. Article I, Section 10 of the
Constitution of the United States prohibits agreements and compacts
among states without the consent of Congress. A literal
interpretation of this directive would construe the term "agreement"
to include every agreement, written or verbal, formal or informal.
However, states have entered numerous agreements without Congressional
approval. For instance, as early as 1785, Virginia and Maryland
worked out an interstate arrangement for protection of fish in
boundary waters (Thursby, 1953). A little more than a century later,
in 1893, the Supreme Court made the following ruling on the subject:

"Constitutional prohibition as to compacts or agreements

among the States without the consent of Congress was

directed to the formation of any combination tending to

increase the political power in the States, which may

encroach upon or interfere with the just supremacy of

the United States" (148 U.S. 503, 519 (1893)).

Thus, any agreement or compact between the states should not upset the
balance of powers inherent in our federalistic system. Clearly, an
administrative agreement between Néfth Carolina and Virginia designed
to deal with water resources issues in the Currituck Sound drainage
basin would not interfere with the power relati&nship_between the two
states and the nation. Inclusion of a federal representative on any
new interstate committee would further reduce this threat.

Over the years, "agreement" and "compact" have come to possess
different meanings. "Compact" implies a more formal, contractual
understanding between two or more parties., An administrative
agreement can be contrasted with an interstate compact in several

respects:

1. The administrative agreement does not require
legislative approval in the party states.
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2. There is no judicial precedent from which it

can be concluded that the courts will enforce
all types of administrative agreement.

3. The agreement is not embodied in state statutes.

"4, Administrative agreements are inferior to state
legislative action (Zimmerman and Wendell, 1953).

The validity of the North Carolina-Virginia Water Resources
Management Committee was never questioned or challenged in court.
Based on this fact and the preceding discussion of interstate
agreements, one might conclude that an administrative agreement
between North Carolina and Virginia would be a reasonable avenue for

cooperation in the study area. Still, a slight uncertainty about the

legality of this approach remains.

Interstate Planning Agency

A flexible coordinative mechanism, the interstate planning agency
functions to develop and encourage planning processes between the
states (Advisory Commission on Intergovernmental Relations, 1972).
Normally, interstate planning commissions have the power to:

"collect, analyze, and distribute data; conduct studies

and prepare reports on existing or potential problems;

serve as an advisory board; and identify and recommend

actions to local, state, or Federal jurisdictions for

more coordinated management" (North Carolina-Virginia

Water Resources Management Committee et al., 1982).
In the case of the Currituck Sound drainage basin, an interstate
planning agency would prepare plans to direct management of the Sound
complex and its many resources (Figure 6). These plans, however,
should be consistent with the two basin states’ existing coastal area
management programs. The North Carolina Coastal Area Management Act
directs all state agencies to keep informed of federal and interstate

agency plans, activities, and procedures within their areas of

expertise that affect the coastal area:
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Figure 6. Conceptual Organization Chart: Interstate Planning Agency
(Modeled after the Chesapeake Bay Program (Chesapeake
Executive Council, 1989b))
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"Where federal or interstate agency plans, activities,

or procedures conflict with State policies, all reasonable

steps shall be taken by the State to preserve the integrity

of its policies" (G.S. 113A-127).

North Carolina and Virginia would be free to voluntarily implement the
recommendations of such an interstate planning agency. The remainder
of this section will discuss the procedures for forming an interstate
planning agency, present a case study of the Chesapeake Bay
Commission, and consider the advantages and disadvantages of this
cooperative institution.

An interstate planning agency may be formed by informal
agreement between governors or legislation passed by the respective
states’ legislatures. Congressional consent is not necessary: the
reasoning behind this idea is identical to that discussed in the
section on administrative agreements. The organization of an
/interstate planning commission "can be adapted to the desires and
needs of the member states" (North Carolina-Virginia Water Resources
Management Committee et al., 1982). Participating states appoint
representatives to the agency and appropriate supporting funds. The
federal government can also make grants "to assist any group of two or
more coastal States to create and maintain a temporary planning and
coordinating entity" (16 U.S.C. 1456(d)). Such a federal action,
however, must be consistent with the involved states’ coastal zone
management programs (86 Stat. 1286).

Created in 1980 by the legislatures of Maryland and Virginia,
the Chesapeake Bay Commission stands as an excellent example of an
interstate planning agency. Initially, this bi-state commission
coordinafed interstate planning and programs for the Maryland and

Virginia portions of the Chesapeake Bay watershed. The basic goal of
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the Commission was to formulate plans with special attention to the
legislative perspective. Today, however, the Commission is much more
than a planning agency. During the 1980's, the Chesapeake Bay
Commission evolved into a powerful agency with widespread public and
political appeal.

In 1983, Virginia, Maryland, Pennsylvania, the District of
Columbia, the United States Environmental Protection Agency, and the
Chesapeake Bay Commission made a formal commitment to "save the Bay"
with their signing of a brief declaration of purpose. This agreement
created the Chesapeake Bay Program which was headed by the Chesapeake
Executive Council. Carrying the Chesapeake Bay restoration effort to
a high level of governmental cooperation and scientific understanding,
the joint commitment was termed a success (Chesapeake Executive
Council, 1989a). The 1983 agreement lead to a cooperative spirit
among the many agencies responsible for management of continental
America’s largest estuary. The program, however, failed to solve the
many complex problems of Chesapeake Bay and its 64,000-square-mile
watershed. Therefore, in 1987, the parties to the 1983 declaration of
purpose signed a new, in-depth agreement to "fufther commit to
specific actions” to restore and protect Chesapeake Bay (Chesapeake
Executive Council, 1989a). The new agreement contained specific goals
and priority commitments for living resources, water quality,
population growth and development, public information, education and
participation, public access, and governance. For each of these seven
categories of concern, the agreement outlined objectives and methods
for achieving these desired goals. For example, in the water quality

arena, the goal was stated as follows:
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"Reduce and control point and nonpoint sources of

pollution to attain the water quality condition

necessary to support the living resources of the

Bay. The improvement and maintenance of water

quality are the single most critical elements

in the overall restoration and protection of the

_ Chesapeake Bay. Water is the medium in which all
~living resources of the Bay live, and their ability
to survive and flourish is directly dependent on it.
. To ensure the productivity of the living resources
of the Bay, we must clearly establish the water
quality conditions they require and must then
~ attain those conditions . .. . To be most effective,
we will develop basin-wide implementation plans for
the control and reduction of pollutants which are -
~based on our best understanding . . . of the Bay and

its tributaries as an integrated system" (Chesapeake

Executive Council, 1989a).

The methods to meet this goal included, among others, a 40 percent
reduction of nitrogen and phosphorus entering the main stem of the
Chesapeake Bay by the year 2000. Most commitments in the Agreement
were assigned deadlines for realization. The 1987 Chesapeake Bay
Agreement, in its entirety, is included in Appendix D.

The Chesapeake Bay Program has not resolved every issue
surrounding Chesapeake Bay. It has, however, produced at least
measured improvement in all seven categories of concern. Progress in
the arena of living resources, for example, has included adoption of
fishery management plans for blue crabs, herring, oysters, shad, and
striped bass. The plans describe actions that will be taken by Bay
jurisdictions to protect and enhance these fisheries (Chesapeake
Executive Council, 1989b). Successes in the water quality category
include a 29 percent decrease in phosphorus discharges into the Bay,
increased use of Best Management Practices by farmers in the
watershed, and implementation of a toxics reduction strategy. To curb
the negative effects of population growth and development, member

states have instituted comprehensive management programs or

commissions to study such programs. One of the most encouraging
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developments is the widespread public interest and involvement in the
Chesapeake Bay restoration effort (Chesapeake Executive Council,
1989b). These are just a few of the many actions taken by the
Chesapeake Bay Program and its members to revitalize the Bay.

The Chesapeake Bay Commission sparked a larger cooperative
effort. Currently, the informal structure of the Chesapeake Bay
Program has not been embodied in legislation at the state or federal
level. Section 117 of the 1987 amendments to the Water Quality Act
(101 Stat. 7) did establish a Chesapeake Bay liaison office
within the Environmental Protection Agency, but this cooperative
arrangement between the federal government and Bay states lacks
the formality of a Federal-interstate compact commission. At this
time, cooperation of the signatories is voluntary. The informal
approach to management of the Chesapeéke Bay watershed seems to be
working. In the Foreword to the Second Progress Report under the 1987
Chesapeake Bay Agreement, former Virginia Governor Gerald Baliles
(acting Chairman of the Chesapeake Executive Council) stated:

"Now, as in the past, the key factors in our struggle

to save the Bay are widespread awareness and support.

We have attracted significant support from the public

and State and Federal leaders. We must continue to

‘pursue greater partnerships between State governments

and the private sector in this great endeavor"

(Chesapeake Executive Council, 1989b).

Currently, there is some thought of establishing a more formal
agreement among the members of the Chesapeake Bay program, but the
future of this possibility is uncertain (Carol Ann Barth, personal
communication).

From the Chesapeake Bay Commission case study, one can deduce a

great advantage of the interstate planning agency as a coordinative

institution: it can serve as a steppingstone to more formal
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cooperative efforts. 8Simply and expediently established, an
interstate planning commission can be in operation much more quickly
than a more formal coordinative mechanism such as an interstate
compact commission (Chesapeake Bay Legi#lative Advisory Commission,
1979). Thus, an interstate planning agency could easily be designed
as a precursor to a formal cooperative management program. Serving as
a foundation for cooperation, the agencyfs first priority would be
exchange of information and identification of basinwide problems. The
interstate planning agency "can serve as a visible regional focus for
water problems and can help develop a regional perspective toward
watef resources management" (North Carolina-Virginia Water Resources
Management Committee et al., 1982).

As with any option, the interstate planning agency mechanism does
have drawbacks. First, this form of agency lacks the regulatory and
enforcement powers needed to implement its plans. Member states
participate on a voluntary basis and are not obliged by law to put
the interstate agency’s plans into effect. Thus, the interstate
planning agency is reduced to an advocacy role (Advisory Commission on
Intergovernmental Relations, 1972). In addition, this type of agency
usually must rely on federal, state, and local agencies for information,
aid in preparing plans, and execution of plans. The Currituck Sound
drainage basin is split into many different jurisdictions. This
fragmentation would slow the work of an interstate planning agency just
as it currently prevents effective management of the Currituck Sound-Back
Bay system. These disadvantages have hindered many interstate planning
commissions to the point that they had only "marginal impact on
improving basinwide water resources management" (North Carolina-

Virginia Water Resources Management Committee et al., 1982).
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ALTERNATIVES REQUIRING NEW, STATUTORY INSTITUTIONS

Interstate Compact Commission
Since the inception of Anefica, states have entered legally

binding compacts in order to address bi- or multi-state issues in a
cooperative fashion (Figure 7). These compacts are contractual in
nature and take precedence over other state statutes. An early
Supreme Court decision ruled that an interstate agreement or compact
is a contract within the meaning of the Contract Impairment Clause of
the United States Constitution (21 U.S. 1, 91-92 (1823)). 1If
necessary, an interstate compact can be enforced by suit in the
Supreme Court.

Article I, Section 10 of the Constitution of the United States
provides for interstate compacts: "No state shall, without the
Consent of Congress . . . enter into any Agreement or compact with

" Thus, creation of a

another state; or with a foreign power . . . .
compact between the State of North Carolina and Commonwealth of
Virginia would require that the states’ respective legislatures

pass identical laws authorizing the compact. Then, Congress would
have to give consent through resolution or ratifying legislation.
Congressional approval, however, is not a large obstacle as Congress
generally grants consent to compacts drawn and agreed to by the party
states (Leach and Sugg, 1959). Moreover, the Federal Coastal Zone
Management Act (90 Stat. 1019) granted consent of Congress to any two
or more coastal states to negotiate and enter into agreements or
compacts which do not conflict with any law or treaty of the United

States, for

1. "developing and administering coordinated coastal zone
planning, policies, and programs . . . and
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Figure 7. Conceptual Organization Chart: Interstate Compact
Commission
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2. establishing executive instrumentalities or agencies

which such States deem desirable for the implementation
of such agreements or compacts" (16 U.S.C. 1456b(b)).

Similar in content, wording, and form to an international treaty
(Zimmerman and Wendell, 1951), interstate compacts are, essentially,
treaties between two or more states. "It is generally accepted that
the compact device affords the most appropriate legal base for
administration of a single facility that stretches across state lihes"
(Barton, 1967). This reasoning may also be applied to natural systems
such as the Currituck Sound-Back Bay complex which straddles the North
Carolina-Virginia border. The interstate compact is a tool to insure
intergovernmental cooperation on activities affeéting interjurisdictional
resources. This form of agreement has been successfully utilized to
abate and control pollution in shared watersheds as well as to facilitate
development of water and related land resources.

As of 1979, North Carolina was a member of 20 compacts, including
boundary settlements with the states of Georgia, South Carolina, and
Tennessee (Council of Stgte Governments, 1979). This number grew
during the 1980’s as the state joined other compacts such as the
Southeast Compact which deals with disposal of hazardous wastes.

Most notably, North Carolina entered the Interstate Environmental
Compact in 1971. Although this compact was never grantéd-Congressional
consent, it is embodied in North Carolina law as an enabling instrument
for the formation of interstate compacts in the environmental arena.
The Environmental Compact Act (G.S. 113A-21 to 113A-23) was "directed
at improving environmental protection by acting in concert and
cooperation with other states and the federal government" (Finch and
Brower, 1986).

North Carolina also has a Council on Interstate Cooperation which
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is responsible "to advance cooperation between the State and other
units of government whenever it seems advisable to do so by
formulating proposals and by facilitating . . . " the adoption of
compacts (G.S. 143B-379). The Council on Interstate Cooperation is
composed of the Governor, President of the Senate, Speaker of the
House, three senators, three representatives, and three administrative
officials chosen by the Governor.

Participating states choose the form, membership, and level of
authority for interstate compact commissions. Typically, these
commissions are organized in one of three ways:

~forun-type compact commission,

-planning-type compact commission, or

-regulatory-type compact commission.

Possessing little planning capability and no regulatory power, the
forum-type compact commission is simply a device to promote discussion
and information dissemination. Thus, it is similar in practice to the
former North Carolina-Virginia Water Resources Management Committee
which was discussed in the section on administrative agreements. A
forum-type commission would have no power to resolve the perceived
problems in the Currituck Sound drainage basin. It could do no more
than is already being done by the A/P Study to bring North Carolina
and Virginia together to work on mutual problems. A planning-type
compact commission would have the authority to develop and adopt a
regional plan to guide conservation and development in the study area
(Advisory Commission on Intergovernmental Relations, 1972). Such a
commission, however, would have only limited power to effect its
plans. Like the interstate planning agency mechanism discussed
earlier, the planning-type compact commission device results in a role

of advocacy rather than action. Both the forum and planning-type
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forms are used by signatory compact states to weaken interstate
compact agencies.

A regulatory~type compact commission is the most powerful form of
compact agency and may be given very broad authority. "Such a compact
commission can serve as the principal planning, regulatory, and
coordinating body for water resources management in the region . . ."
served by the compact (North Carolina-Virginia Water Resources
Management Committee et al., 1982). States usually enter regulatory-
type compacts only when it is impossible to solve a problem by other
means. Due to the increased responsibilities, this type of commission
requires a larger staff and greater monetary supéort than either of
the other interstate compact commission forms.

Interstate compacts have some advantages over other coordinative
mechanisms in addressing interstate problems. First, the compact is a
formal, legally-binding agreement indicative of the participating
states’ commitment to resolving the issue at hand. After the
agreement is finalized, execution of compact terms is mandatory rather
than voluntary. As stated earlier, states which fail to comply with
the rulings of the compact are subject to suit in the Supreme Court of
the United States. Thus, this mechanism is much more powerful than
the administrative agreement or interstate planning agency. 1In
addition, the interstate compact commission is a more permanent and
stable agency than those formed by informal means, Generally, compact
representatives meet on a regular basis, thereby maintaining a
continuous interactive relationship among the member states.

The 1982 study completed by the North Carolina-Virginia Water
Resources Management Committee noted that "interstate compacts may be

used for focusing on regional problems, and particularly on natural
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resourées problems that are contained within a certain region like a
river basin". The Currituck Sound drainage basin could benefit
immensely from the comprehensive planning and management approach of
an interstate compact agency. An interstate compact would assure
cooperation among the many different government agencies that have
Jjurisdiction in the study area by providing them with a common
framework within which to operate (Advisory Commission on
Intergovernmental Relations, 1972). An interstate compact commission,
with aid from existing management institutions, could manage the
Currituck Sound-Back Bay complex from an ecosystem perspective. The
other cooperative mechanisms discussed thus far ére too weak to
achieve this ultimate goal.

Although this alternative has great potential, it has been
utilized, primarily, when all else failed. States are reluctant to
enter an interstate compact until they are convinced that independent
federal, state, and local efforts cannot resolve the problenm.

Public and political acceptability of the compact mechanism is
generally low because this formal coordinative device is often viewed
as an infringement on traditional state and local jurisdictions.
Acceptability of the compact mechanism as a coordinative tool for
management of the Currituck Sound drainage basin may be further
hampered by North Carolina’s recent controversial involvement in the
Low Level Radioactive Waste Compact and the Southeastern Compact.
Both compacts deal with disposal of hazardous materials. As a result
of the compact affiliations, North Carolina has been selected as the
site for a low level radiocactive waste repository and a hazardous
waste incinerator. Exhibiting the Not In My Backyard (NIMBY)

Syndrome, many North Caroclinians have revolted against the respective
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compacts’ waste disposal decisions. The State of North Carolina,
however, is legally obligated to fulfill compact duties.

The amount of time required to negotiate and ratify an interstate
compact is also a major negative aspect of this alternative. The
average time needed for compact formation is greater than 8 years
(Muys, 1971). During the negotiation and ratification periods, the
party states usually engage in few or limited cooperative efforts. As
a result, immediate problems receive little attention and may worsen.
There is no reliable way to estimate how long it would take North
Carolina and Virginia to agree on terms for a compact. Perhaps, the
two states could never reach a mutually satisfacfory agreement. It is
reasonable to assume that the current controversy and litigation
surrounding the City of Virginia Beach’s plans to withdraw water from
Lake Gaston would slow the compact-building process. Ironically, this
very controversy illustrates the need for a speedy commitment to
resolve water resources issues in the entire A/P study area as well as
the Currituck Sound drainage basin. An interstate compact commission
might be extended to cover a much larger geographic area than the
Currituck Sound-Back Bay complex. Logically, an interstate compact
commission would be more suitable for the entire Albemarle Sound
watershed.

Other predominant drawbacks of the interstate compact mechanism
stem from member states’ jealousy and distrust of compact commissions
(Leach and Sugg, 1959). Often, state and local government officials
fear that a compact commission will become a "regional supergovernment"
that will ride roughshod over their interests (North Carolina-Virginia
Water Resources Management Committee et al., 1982). This distrust and

fear prompts states to limit the powers of compaét commissions to the
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point that they become ineffective in resolving issues. Then, the
compact commission may be perceived as an "additional layer of
needless government or bureaucracy" (North Carolina-Virginia Water
Resources Management Committee et al., 1982). Another result of
distrust on part of the member states is that the compact cﬁnmission
is purposefully alienated from the respective states’ administrations
and legislatures: the commission stands alone as & regional agency
(Leach and Sugg, 1959). Lack of integration into the administrative
fabric, in turn, leads to inadequate liaison and coordination
(Chesapeake Bay Legislative Advisory Commission, 1979). An interstate
compact commission simply cannot function withouf the faith and
cooperation of member states.

To circumvent the problems caused by distrust of a compact
commission, signatory'states have several options at their disposal.
For example, they can require the commission to win legislative
approval on a year-to-year basis. Gubernatorial supervision and
Judicial control can also be included in the compact provisions.
These measures of control over the compact commission provide the
participating states with an assurance that their interests will be
served. Maintaining open channels of communication between the member
states and the compact commission is essential in alleviating the
"regional supergovernment" fear. Frequent meetings and progress
reports promote interaction and_cooperation.

Finally, the interstate compact commission must be accepted into
the administrative and legislative fabrics of the participating
states. Including the compact agency within the existing executive
structure would prevent alienation from state administration. For

instance, North Carolina could place participation in a Currituck
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Sound-Back Bay commission under supervision.of the Department of
Health, Environment, and Natural Resources. The Virginia Council on
the Environment could serve as the lead agency representing Virginia
on such a compact commission. Appointing state administrators to
membership on the compact commission would further solidify the
liaison between the state and the newly created regional agency.
These state administrators should not be ex-officio members, however.
Commission members must be able to commit sufficient time to their
duty (Leach and Sugg, 1959). Appointed commissioners should aiso
represent varied interests. Finally, in_order to formulate policy
with the legislative point of view in mind, the éompact commission
should include legislators from the respective states (Leach and Sugg,
1959).

An interstate compact commission could effectively manage the
Currituck Sound drainage basin if granted sufficient acceptance and
power. The State of North Carolina and Commonwealth of Virginia
should not consider this alternative, however, unless they are
convinced that the identified problems need a regional solution. 1In
order to succeed, this option would require enormous commitment,

cooperation, and effort.

Federal-Interstate Compact Commission

A compact in which the federal government is a full and formal
participant, the federal-interstate compact acts as a "mechanism to
unite the constitutional powers of state and federal govérnment while
creating a regulatory agency of all party jurisdictions" (Council of
State Governments, 1979). Enactment of a federal-interstate compact
requires ratification by the signatory states’ legislatures and, also,

Congressional approval. Congress must give consent to the compact
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itself and to federal participation on the resulting compact agency.
Typically, federal-interstate compact commissions are composed of the
governors of the respective member states and one representative
appointed by the President of the United States (quth Carolina-
Virginia Water Resources Management Committee et al., 1982).

The federal-interstate compact mechanism is very similar fo the
regulatory~-type interstate compact commission discussed in the
previous section (Figure 8). The federal government serves as a full
member of a federal-interstate compact commission. In contrast,
ordinary interstate compact commissions exclude the federal government
from membership.

The federal-interstate compact agency claims broad authority in
the planning and regulatory arenas. To gain a better perspective on
the breadth of this coordinative mechanism, one might consider the
nation’s most famous federal-interstate compact commission: the
Delaware River Basin Commission (DRBC).

Created in 1961, DRBC is the major planning, regplatory, and
coordinative body for water resources management in the Delaware River
Basin. The parties in this cooperative venture include the states of
Delaware, New Jersey, New York, aﬁd Pennsylvania as well as the United
States of America. The Delaware River Basin Commission has primary
jurisdiction over flood protection, hydroelectric power, pollution
control, recreation, regulation of water withdrawals and diversions,
water management, and water supply for the Delaware River Basin
(Chesapeake Bay Legislative Advisory Commission, 1979). All actions
of this agency, however, must be based on a comprehensive plan

(Advisory Commission on Intergovernmental Relations, 1972).
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Figure 8. Conceptual 0rgan1zat10n Chart: Federal-Interstate

Compact Commission
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A majority of the funding for the Delaware River Basin Commission
comes from the member states and the federal government. DRBC
possesses power to raise additional funds through sale of revenue
bonds. In addition, this interstate agency may negotiate loans and
grants, charge fees and user rates for services, exercise the power of
eminent domain, and acquire or dispense real property (North Carolina-
Virginia Water Resources Management Committee et al., 1982).

Prior to establishment of the Delaware River Basin Commission,
the basin states and New York City struggled against one another for
control of the Delaware River and its water supply. Litigation failed
to solve the problem. Finally, the states negotiated an interstate
compact with the federal government as a full and formal participant.
Serving as a locus for basinwide water resources management, this
federal-interstate compact commission has been successful in
coordinating federal, state, and local plans for water and land
resources in the Delaware Basin (Advisory Commission on
Intergovernmental Relations, 1972).

Federal-interstate compact agencies such as the Delaware River
Commission have one distinct advantage over other mechanisms for
interstate cooperation: they require cooperation between the states
and the federal government. In the Currituck Sound drainage basin,
the United States Fish and Wildlife Service alone is responsible for
management of more than 125,000 acres of land. In addition, the
Environmental Protection Agency, Army Corps of Engineers, and Soil
Conservation Service play a significant role in land and water
resources management. Thus, the states of North Carolina and Virginia
could not ignore the federal government presence and, simultaneously,

achieve total watershed management. The federal-~interstate compact
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mechanism provides the opportunity for the highest attainable level of
cooperation between the multiple agencies responsible for management
of the study area. Additionally, a federal-interstate compact would
have sufficient power and authority to address the water supply and
land space issues in the Currituck Sound drainage basin. Neither
existing institutions nor other discussed alternatives for management
of the study area can deal with these critical problems.

There are, of course, distinct disadvantages to this cooperative
mechanism. First, a federal-interstate compact commission would
suffer all the drawbacks common to the interstate compact commission:
lengthy negotiation and approval period; jealousy and distrust on the
part of the member states; and alienation from the signatory states’
administrative and legislative bodies. Furthermore, formation of a
federal-interstate compact commission to deal with the perceived
issues in the Currituck Sound drainage basin would present a
significant departure from the water laws and institutions of North
Carolina and Virginia. One can imagine that it would be very
difficult to build the broad public and political support necessary to
create such an agency (North Carolina-Virginia Water Resources

Management Committee et al., 1982).
COMPARISON OF THE ALTERNATIVE MANAGEMENT STRATEGIES

Discussion in the preceding section focused on three classes of
alternative management strategies for the Currituck Sound drainage
basin:

-Alternatives requiring no new institutions,

-Alternatives requiring new, non-statutory institutions, and
~Alternatives requiring new, statutory institutions.
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Each prospective coordinative mechanism possesses distinct advantages
and disadvantages. Ultimately, selection and implementation of a
management alternative will depend upon the priorities of the many
managing agencies in the study area and of the citigzens in the two
states. Comparing the prospective management alternatives in terms of
critical attributes and capabilities will provide the information
necessary for final decision making (Tables 5 and 6).

After studying Tables 5 and 6, one can see that no single
alternative possesses all the desirable characteristics and
capabilities of the ideal natural resource management agency. For
example, maintenance of the status quo ranks high for public and
political acceptability; however, this alternative does not vest
complete geographic jurisdiction in a single managing agency. In
contrast, a federal-interstate compact commission would have
jurisdiction over the entire study area, but would probably fail to
gain widespread political and public support. The compact mechanism
would represent a significant departure from current management
strategies.

The prospective management alternatives fall along continuums
for flexibility and power. Flexibility allpws a natural resource
management agency to take more innovative approaches to solving
problems. A flexible agency is not restrained by controls and
standard operating procedures. Ranking the Task IIl management
alternatives in order from most to least flexible produces the
following list:

1. Maintenance of the status quo

2. Increased local government action

3. Adoption of an administrative agreement

4. Creation of an interstate planning agency

5. Formation of an interstate compact commission
6. Formation of a federal-interstate compact commission.
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Table 5. Comparison of the Prospective Management Alternatives.

Attributes of a Successful

Natural Resource Management Agency 1
Complete geographic jurisdiction No
Continuity in time No
Flexibility Yes
Political/Public acceptability Yes

Power to enforce plans
at ecosystem level No

Wide special interest appeal
(Represent varied interests) Yes

¥ No new institutions
1=Maintenance of status quo
2=Increased local government action

New, Non-statuteory Institutions

2

No
No
Yes

Yes

No

Yes

3=Agency formed by administrative agreement

4=Interstate planning agency

New, Statutory Institutions
S5=zInterstate compact commission
6=Federal-interstate compact commission

3

No
No
Yes

Yes

No

Yes

4

Yes
Yes
Yes

Yes

No

Yes

Management Alternatives®

]

Yes
Yes
No

No

Yes

Yes

6

Yes
Yes
No

No

Yes

‘Yes
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Table 6. Comparison of the Prospective Management Alternatives (b).

Management Agency
(after Matthews, 1976)

Planning
Public education

Regulatory/enforcement
functions

Receiving and administering
funds

Research

Fostering intergovernmental
relations

* No new institutions

1=Maintenance of status quo
2=Increased local government action

New, Non-statutory Institutions

Yes

Yes

Yes

Yes

Yes

No

Management Alternatives*

2

Yes

Yes

Yes

Yes

No

No

3=Agency formed by administrative agreement

4=Interstate planning agency

New, Statutory Institutions
5=Interstate compact commission

6=Federal-interstate compact commission

3

No

Yes

No

No

No

Yes

4

Yes

Yes

No

Yes

Yes

Yes

5

Yes -

Yes

Yes

Yes

Yes

Yes

6

Yes

Yes

Yes

Yes

Yes

Yes
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Compact commissions are inflexible because their duties are explicitly
stated in their ratifying legislation. The formality and contractual
nature of compacts limit flexibility (Leach aﬁd Sugg, 1959).
Ironically, the exact attributes of the compact mechanism which curb
flexibility serve to empower compact agencies. Typically, compact
commissions have planning, regulatory, and enforcement powers (North
Carolina-Virginia Water Resources Management Conmittee et al., 1982) as
well as complete geographic jurisdiction. Flexibility and power are
inversely related. Thus, arranging the prospective management
alternatives from most to least powerful results in a list that is the
inverse of the one above:

1. Form§ti9n of a federal-interstate compact

commission

2. Formation of an interstate compact commission

3. Creation of an interstate planning agency

4. Adoption of an administrative agreement

5. Increased local government action

6. Maintenance of the status quo.

It is interesting to note that an interstate planning agency or
an agency formed by administrative agreement would occupy the middle
ground in terms of flexibility and power. In addition, these two
coordinative mechanisms more closely approximate existing conditions
than the formal compact commissions. As stated earlier, an interstate
planning agency can serve as a steppingstone to a more binding
agreement. The interstate planning agency represents only a slight
departure from the status quo; therefore, it is more politically
acceptable than a compact commission. One additional prospective
alternative for management of the Currituck Sound drainage basin would
be initial creation of an interstate planning agency followed by

formation of a federal-interstate compact commission. This two-phased

alternative would take early advantage of the flexibility and
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political acceptability of the interstate planning agency. Then, as
the cooperative relationship matured, the member states could move
toward a more powerful, long-term mechanisnm.

The interstate planning agency could be the initial step in the
two-phased alternative because such an agency would claim complete
geographic jurisdiction. An agency formed by administrative
agreement could also play this role. A federal-interstate compact
commission could be the final step in the two-phased alternative.

This mechanism claims all the advantages of the ordihary interstate
compact commission. In addition, federal-interstate compact
commissions mandate cooperation with federal agencies such as EPA,
COE, SCS, and USFWS.

"Environmental management can be considered as a process of
discovering, analyzing, and making decisions about issues and problems
concerning man’s impact upon the world and its resources" (Matthews,
1976). Decisionmakers must soon select an alternative that will allow
for comprehensive environmental management of not only the Currituck
Sound drainage basin but also the entire Albemarle~Pamlico watershed.
The discussion and analysis of prospective management alternatives
presented in this report can serve as a starting point in the

selection process.
OTHER COORDINATIVE MECHANISMS

Regardless of which management alternative is eventually chosen
and implemented in the Currituck Sound drainage, there are other

coordinative mechanisms that would help provide an ideal management

atmosphere.



Final Report 89

Public Education

The 1987 Chesapeake Bay Agreement declared that "the understanding
and support of the general public and interest groups are essential to
sustaining the long-term commitment to the restoration and protection
of the Chesapeake Bay system" (Chesapeake Bay Commission, 1989b).
Similar reasoning may be applied in the case of the Currituck Sound-
Back Bay watershed. Citizens need to understand natural systems
and how each person can play an important role in maintenance of these
systems. According to Bill Hegge, manager of Mackay Island National
Wildlife Refuge, education should be ranked as the first priority in
any coordinated management effort for the Currituck Sound watershed.
(Bill Hegge, personal communication).

The Albemarle-Pamlico Estuarine Study has focused on education
and public involvement as necessary components of a comprehensive
management strategy for North Carolina’s estuaries. For example, the
A/P study has worked with WRAL-TV in developing public service
announcenments which describe the values of the coastal region. In
addition, the agency sponsors a quarterly informational newsletter
called the Albemarle-Pamlico Advocate. Other public education efforts
include production of an environmental education calendar for 1990 and
workshops on such topics as water quality.

In March 1990, the North Carolina Agricultural Extension Service
conducted four sessions of a workshop on important water quality
policy issues and decisions. Funded by the A/P study, the workshop
offered an opportunity for concerned citizens to play a larger role in
the decisions leading to the Comprehensive Conservation and Management
Plan for the Albemarle-Pamlico region. At the workshop session

conducted in Nashville, North Carolina, participants identified early
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education as crucial to the successful future management of the A/P
study area. Children must learn stewardship and respect for the
environment at an early age. Member states in the Chesapeake Bay
Commission concur with this notion. During the 1988-89 academic year,
Virginia’s Bay Team teachers traveled over 27,000 miles and provided
instruction to more than 15,000 students. Sponsored by the Virginia
Council on the Environment, the team teachers covered a wide variety
of topics related to the restoration of Chesapeake Bay (Chesapeake
Executive Council, 1989b). In Maryland, the State Board of Education
adopted a bylaw "requiring comprehensive environmental education for
all school age children" (Chesapeake Executive Council, 1989b). A
statewide environmental education program in North Carolina could
place special emphasis on coastal zone management and the efforts of
the A/P study. In addition, any new education program could stress
the importance of governmental cooperation in management of natural
resources.

Another approach taken in the Chesapeake Bay initiative has been
special targeting of farmers to encourage their participation in the
cleanup program. The Maryland State Soil Conservation Committee aimed
to make farmers and the general public aware of agriculture’s role in
pollution of the Chesapeake Bay. However, the committee also wanted
to stress that "farmers have traditionally been stewards of soil and
water resources, & majority of farmers are good managers and do not
knowingly pollute the environment, and farmland is not the only
contributor of pollutants to the Bay" (Magette et al., 1985). The
Maryland program had several components including theme selection and
logo development, a special campaign kickoff, promotional items such

as lapel pins and caps, newspaper articles, radio and television
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relegses, fact sheets, slide programs, a state fair exhibit, and an
information kit. "Maryland Farmers: Partners with the Bay" was
chosen as the slogan for the educational campaign. Federal, state,
and local agencies as well as private organizations united to conduct
this successful progran.

A similar approach might be taken in the Currituck Sound-Back Bay
watershed. Agriculture is perceived to be a significant contributor
of nonpoint source pollution to this freshwater estuary. In addition
to targeting farmers, educational prograné in the study area should
also focus on urbanites. Urban runoff from the City of Virginia Beach
stands as a probable prime source of pollution to the Sound systen.
The outcome of such a targeted_program would be increased awareness of
the results of one’s actions. In turn, this new awareness should lead
the potential polluter to curb his/her negative impacts on the
Currituck Sound ecosystem.

Careful planning must precede any successful educational
cappaign. First, the resource professional must identify the
educational problem and goal. For example, the objective may be to
increase farmers’ awareness of their contribution to the pollution
problem in Currituck Sound. Next, one must gain an understanding of
the target audience. The third step is to define and develop specific
messages "aimed at changing attitudes, improving knowledge, or
influencing the behavior of the target audience" (Hoban, undated).
These messages should motivate the target audience to action.

Finally, the resource prqfessional must select a variety of
educational media and implement the education campaign (Hoban,
undated).

Leading to a better understanding of the study area’s problems
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and needs, education can play a key role in-total ecosystem

management. Resource managers must recognize the value of an educated
public. Everyone -- farmers, urbanites, developers, environmentalists,
school children, and all other residents of North Carolina and
Virginia -- needs to realige that the coastal area is an irreplaceable
resource. Competing uses and intensive development, if not managed,
could "destroy the very features that make our coast so attractive"

(Rhodes, 1985).

Applying the Ecoregion Concept

Jurisdictional boundaries often do not coincide with boundaries
of natural systems. The North Carolina-Virginia state border divides
the Currituck Sound drainage basin into two separate portions. Then,
within the respective states, the watershed is further subdivided into
cities, counties, public trust lands, and federal holdings. As a
result, the Currituck Sound-Back Bay complex is not treated as a
singie system. Rather, responsibility for management of this
ecosystem is split among a multitude of governmental agencies (Table
4, Page 24), with no single agency having complete geographic
jurisdiction.

The North Carolina~Virginia state line serves as a regional
boundary for EPA and USFWS. Thus, the North Carolina and Virginia
portions of the Currituck Sound watershed belong to different EPA and
USFWS regions. The regional boundaries were set administratively,
within the respective agencies. When the boundaries were established,
there was no attempt to group areas based on their natural attributes.
Instead, administrators concentrated on creating convenient regions in
terms of size and location (Raﬁdy Bowman, personal communication).

Such agency boundaries along state borders ignore natural delineations.
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In addition, these artificial boundaries hinder ecosystem-level
management. Fragmented management and unnecessary duplication of
effort result. Redrawing EPA and USFWS regional boundaries to
correspond to natural system boundaries stands as a logical recourse.
Similar ecosystems could be grouped and managed together as a distinct
ecoregion:

"Geographic patterns of similarity among ecosystems

can be grouped into ecoregions. Naturally occurring

biotic assemblages, as components of the ecosystem

would be expected to differ among ecoregions but be

relatively similar within a given ecoregion. The

ecoregion concept thus provides a geographic

framework for more efficient management of aquatic

écosystems and their components" (Plafkin et al., 1989).

Based on regional patterns in land-surface form, soil, potential
natural vegetation, and land use, Omernik (1987) developed an
ecoregional framework for the contiguous United States. According to
this geographical model, the middle Atlantic coastal plain forms a
distinct ecoregion. This ecoregion includes the entire Albemarle-
Pamlico study area; the Chesapeake Bay; Delaware; Maryland; coastal
South Carolina; and portions of Georgia and New Jersey (Figure 9).

One might reasonably argue that the Georgia coast should belong in the
southern coastal plain ecoregion or coastal New Jersey should be
included in the northeastern coastal zone ecoregion. Omernik's
ecoregional framework for the conterminous United States is only one
example of how the country could be divided into ecologically-based
sectors for management purposes.

Reorganizing EPA and USFWS regional boundaries to correspond with

natural systems would greatly facilitate interstate cooperation and

federal-interstate cooperation on management of natural resources.
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Figure 9. The Middle Atlantic Coastal Plain Ecoregion
(after Omernik, 1987)

Middle Atlantic
CcCoastal Plain Ecoregion

Institution of ecoregion management would also result in identical
regional boundaries for these agencies. Omernik identified 76
distinct ecoregions in the conterminous United States. 1In many cases,
& single ecoregion extends across several states. Classifying each of
the 76 ecoregions as an independent EPA/USFWS region would not be
administratively feasible. Larger regions, however, could be composed
of several states with similar ecoregiohs.

Inevitably, portions of a single state would have to be placed in

differing EPA/USFWS regions. This is the major negative aspect of
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applying the ecoregion concept. The states are distinct political and
territorial units. Splitting a state among two or more federal
regions would complicate governance at the state level. For example,
suppose that the mountains of North Carolina were placed in a separate
EPA region from the remainder of the state. As a result, state
agencies such as the Division of Environmental Management would have
to deal with two regional EPA offices. This is a problem because no
two regions would be identical due to variations in management style,
concerns, and protocol. Although it would be an inconvenience,
dealing with more than one regional EPA office would not be an
insurmountable difficulty. State agencies already deal with multiple
Corps of Engineers district offices. COE, the nation’s primary water
resources development agency, draws district boundaries along
watershed divides. As a result, North Carolina is split among five
Corps districts.

A second disadvantage of reorganizing EPA and USFWS regional
boundaries stems from agency inertia or resistance to change. These
agencies have been operating under the current system for many years.
Furthermore, the regions were not initially intended to serve as loci
for complete ecosystem management. One would not expect the idea of
ecoregion management to be readily embraced until these agencies
examine all the pros and cons of such a departure from the status quo.
The agencies would need time to study the economic and poiitical
feasibility of such massive reorganization. This is not a change,
therefore, that will happen immediately. Perhaps, reorganization will
never occur at this scale.

The Assessment and Watershed Protection Division of EPA recently

published rapid bioassessment protocols for use in streams and rivers.
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This manual referenced two major applications of the ecoregion
approach:

-use of a relatively small number of minimally

impactéd regional reference sites to assess
feasible but protective biological goals for
an entire region, and
-use of regions as a statistical framework
for sampling of lakes in a national survey
of the effects of acid deposition (Plafkin
et al., 1989).
Scientists can establish baseline conditions and assess water quality
for an entire region based on data from a relatively small number of
sites within an ecoregion.

The ecoregion concept can be applied on a large or relatively
small scale. For example, this idea could be put to use at the
national, state, or local level. An Ohio EPA report concluded that
similar water quality standards, criteria, and monitoring strategies
would be valid in the ecoregions of the United States as defined by
Omernik (Ohio EPA, 1987). The North Carolina Division of
Environmental Management is currently defining ecoregions within the
state. Clearly, the Environmental Protection Agency and other
resource management agencies have already given thought to possible
applications for the ecoregion concept. Why not extend the idea
further?

Application of the ecoregion concept to management of America’s
natural resources would result in a more comprehensive approach. This
change could be made administratively within each respective managing
agency or through the legislative process. Regardless of the route to
implementation, however, the ecoregion approach would benefit all

levels of government in this country by serving as an unprecedented

coordinative mechanism for management of natural systems.
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CONCLUSIONS

Task II revealed two broad issue categories surrounding
management of the Currituck Sound drainage basin. First, Currituck
Sound is perceived to be a declining resource with respect to water
quality, the fishery, and waterfowl wintering grounds. Insufficient
data exist to confirm the opinion that Currituck Sound is a declining
resource, however. No comprehensive study has been conducted for the
Currituck Sound-Back Bay complex since the early 1960’s when the
Bureau of Sport Fisheries and Wildlife, North Carolina Wildlife
Resources Commission, and Virginia Commission of Game and Inland
Fisheries carried out a cooperative study popularly referred to as the
"Sincock Study".

Second, no single resource management agency has complete
geographic jurisdiction over the watershed. Since the time of the
"Sincock Study", the Currituck Sound watershed has experienced rapid
population growth and development. Much change has occurred in the
study area. Throughout this period of growth and_change, North
Carolina and Virginia have failed to cooperate in the management of
their shared ecosystem. Responsibility for management of the
Currituck Sound-Back Bay system was, and still is, split among
multiple federal, state, and local jurisdictions.

The objective of Task III was to analyze an array of prospective
management alternatives and coordinative mechanism for the Currituck
Sound-Back Bay complex. This report focused on six possible
management options:

-maintenance of current management strategies,

-increased local government action,

-adoption of an administrative agreement,
-creation of an interstate planning agency,
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-adoption of an interstate compact, and

-formation of a federal-interstate compact.

Each alternative has distinct advantages and disadvantages. With the
exception of maiqtenance of the status quo and increased local
government action, any of the prospective alternatives would result
in a higher level of intergovernmental cooperation in management of
the drainage basin and its many resources. An interstate planning
agency, interstate compact commission, or federal-interstate compact
commission would exert complete geographic jurisdiction over the
watershed, a necessary ingredient in total ecosystem management. 1In
addition, the compact mechanism provides regulatory and enforcement
power. Without power to enforce its plans, an interstate agency would
be nothing more than an advocacy group. The more formal cooperative
mechanisms, however, lack the flexibility that is inherent in other
options such as increased local government action. Before selecting
and implementing any management option, resource managers must decide
which characteristics and functions are essential in an agency
designed to manage the Currituck Sound drainage basin.

Education can help build a solid constituency for cooperative
management of the Currituck Sound drainage basin. Educational efforts
should target specific audiences such as school children, farmers,
urbanites, and developers. People who understand the dynamics of a
system are best equipped to make critical decisions pertaining to
management and, also, to comprehend the implications of those
decisions. Resource managers should make an additional effort to
bring the citizens of North Carolina and Virginia to one accord on
management of the study area because public support is essential for

- the success of any future bi-state agency or program.
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Finally, redrawing EPA and USFWS regiohal boundaries to coincide
with ecoregions would greatly facilitate interstate coneration in
management of ecosystems such as the Currituck Sound watershed.

Under this new management strategy, the Currituck Sound-Back Bay
complex would be managed as part of a designated ecoregion. As a
result, the smaller watershed could be protected within two contexts--
as an individual water body and as a piece of the larger ecoregion.
This is not to imply that such reorganization is a prerequisite for
successful coordinated management of the study area.

Many resource managers perceive a crisis situation for Currituck
Sound. Now is the time to act. Resource managers must reach a
consensus on the best course of action. Selection of a management
strategy stands as the first step toward resolving the issues of the
Currituck Sound drainage basin as well as the entire Albemarle-Pamlico

Estuarine study area.
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Appendix A: Papyrus Operating Instructions
This section is not intended to provide complete Papyrus
operating directions. For further help, consult the Papyrus User’s

Manual (Goldman, 1989).

In order to search the Currituck Sound bibliography, one must
meet certain system requirements:

1. Possess right to utilize Papyrus Version 6.0.

2. Use an IBM-compatible computer with at least 512K
memory.

3. Boot the computer with Dos Version 2.1 or hlgher
operating system.

4. Use any display adaptor/monitor combination except
IBM colorgraphics adaptor and monochrome monitor.

5. Have access to a printer.

Entering Papyrus

(A) If Papyrus is installed on hard disk, put data disk into Drive A.
Type a: ; <Return> ; PAP ; <Return>.

(B) If Papyrus is on a set of floppy disks, put the disk entitled

PAP1.0VR into Drive A and the data disk into Drive B. Type
b: ; <Return> ; a:PAP ; <Return>.

Searching for References

When searching the bibliography for references of interest, the
user must create an output group. This requires several steps:

1. Select GROUP option by typing G ; <Return>.
2. Insert disk containing PAP2.0VR into Drive A.
- 3. Strike any key.

4, Create an output group. (See Example 1)
a. Name the group.
b. Answer Y to the question, "Is this a new group?".
c. Describe the group.
d. Hit the <Return> key to put the references in

standard Papyrus format.

5. Select a method for sorting the references. The
user can choose to sort references according to
author, citation order, reference number, title,

- type of reference, or year of publication.

6. Select SEARCH option by typing S ; <Return>

7. Type ?

Papyrus will respond with a list of search choices.
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~ The user can search by author, editor, comments, keywords,

title, journal, type of reference, reference number, year, or
term. (Term search will allow the user to search through
titles, keywords, and comments/abstracts for a given word or
phrase)
EXAMPLE: author="Adams, DA" EXAMPLE: year="1988"

8. When asked, "Shall I proceed with the Search?", Type Y ;
<Return>.

9. After viewing Papyrus’ list of prospective references, hit

" ESCAPE key to return to the main menu.

Viewing/Printing References
Papyrus allows the user to view/print the GROUP references via
the LIST option. To view/print references, one must do the followihg:

Select the LIST option.

Insert the disk containing PAP1.0VR into Drive A.

Strike any key.

Select the GROUP option.

Give the Group name from user-created output group.

Choose SCREEN to view references or PRINTER to print the
group. DO NOT choose FILE: This may damage the database.
7. When finished, delete user-created output group from

the data disk by choosing the GROUP option and, then,
DELETE.

DOV LN =
L] L]

**% After viewing or printing, press ESCAPE key until program ends with
a friendly message such as "Well, would you rather be working at
Burger King?".

*¥* ALWAYS go from Papyrus to DOS environment before removing the data
disk. Failure to do so may cause damage to the database.

Example 1: Creating an output group

Group name: BackBay

Is this a new group? Y

Group description: All references for which Back Bay is used
as a keyword

Format: Standard

Reference sorting method: Reference number

SEARCH

Keyword="Back Bay"

RESULT: Papyrus searches and finds 17 references described by the
keyword Back Bay. It lists these references on the screen by
reference number. Each reference can be viewed in greater
detail by placing the highlighted bar over the desired
reference and hitting the <Return> key.
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Appendix C: Task II Survey

CURRITUCK SOUND WATERSHED ADVISORY COMMITTEE
TASK II SURVEY

Name:

Agency:

Date:

1. Please rank the following management concerns and issues in terms
of their detrimental effects on the Currituck Sound drainage
basin ( 1= issue of greatest concern; Please put an "X" if you
feel the problem does not apply to Currituck Sound).

Lack of cooperation among agencies within

North Carolina

Lack of cooperation between the managing

governments {(state & local) in North Carolina

and Virginia

Lack of cooperation within/among federal

agencies

e.g. Lack of cooperation/rapport between
regional offices of the same agency

Water quality problems

Define:

Rapid development

Over-development

Conflicts between sports fishermen and
commercial fishermen

Under-utilization of the resource

Other:

Comments:
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2. Should there be a contingency plan for the management of Currituck
Sound in the event of natural inlet opening? If so, what should
this include?

3. What steps must North Carolina and Virginia take to solve the
_problems facing the Currituck Sound watershed? Is there a need
for new laws/regulations, education programs, research, etc.?

4, Please list name, agency, telephone number, and other applicable
information for anyone I should contact about management issues
in Currituck Sound.
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5. Describe the philosophy of the agency you represent and how
the agency is involved in the management of the Currituck
Sound drainage basin.



1987 CRESAPEAKE BAY AGREEMENT

p> HE CHESAPEAKE BAY IS A NATIONAL TREASURE
and a resource of woridwide significance. Its ecological, economic, and aulrural imporeance ace feit far beyond its waters and
the communities that line ics shores. Man's use and abuse of its bounty, however, together with the contimued growth and
development of population in its watershed, have taken 2 toll on the Bay system. In recent decades, the Bay has suffered
secious declines in quality and productivity. © REPRESENTING the Federal government and the Staces which surround
the Chesapeake Bay, we acknowledge our stake in the resources of the Bay and accepe our share of responsibility for its
current condition. We are determined chat this decline will be reversed. In response, il of our jurisdicrions have embarked
on arnbirious programs to pmmou:shamdmzndmmte it t0 2 more productive state. ¢ [N 1980, the legislarures
of Virginia and Maryland established the Chesapeake Bay Commission to coordinate interseate planning and programs
from a legisiative perspective. In 1985, Pennsyivania joined the Commission. And, in 1983, Virginia, Maryland, Pennsyl-
vania, the Districr of Columbia, the US. Environmental Prorection Agency and the Chesapeake Bay Commission formally
agreed to 3 cooperative approach o this underraking and eseablished specific mechanisms for its coordination. Since 1983,
3¢ joine commirment has cacried us to new levels of governmental cooperarion and scientific understanding. It has formed
a firm base for the future success of this long-term program. The extenc and complexiry of our rask now all for an
expandsd and refined agreement to guide our efforts toward the twenty-first century. ¢ RECOGNIZING thar the
- Chesapeake Bay's importance transcends regional boundaries, we commit o managing the Chesapeake Bay as an integrated
ecosystem and pledge our bese efforts to achieve the goals in this Agreement We propose 2 series of objectives that will
establish a policy and institutional framework for continued cooperative efforrs to restore and protect Chesapeake Bay. We
further commit to spedific actions to achieve those objectives. The implementation of these commitments will be reviewed
annually and additional commitments developed as needed.

GOALS AND PRIORITY COMMITMENTS

HIS NEW AGREEMENT CONTAINS Goals and Pricrity  representing the Federal government, the Disericr of Columbia, the

Comumitments for Living Resources: Wacer Qualicy; Popula.  Scace of Mz.ryhnd and the Commonwealths of Pennsylvania snd Vir-

tion Growth and Developmene; Public Informadion, Educa-  ginia (hereinafrer the "Scaces™) and the Chesapeake Bay Commissivn.
tion and Particdpacion; Public Access; and Governance © Thcpnmes This Agreement may be amended and acrachmencs added in the furure
to chis 1987 Agreement are the US. Enviconmenal Protection Agency by unanimous acxion of the Chesapeake Execurtive Council



LIVING RESOURCES

N OAL: PROVIDE FOR THE RESTORATION AND PRO-
» TECTION OF THE LVING REOURCES. THEIR HABITATS
AND ECOLOGICAL RELATIONSHIPS. The productiviy,
:myadabundmzdhvmgmmdnba:uhmﬂem—
:ddtdupuh&ysmnmhvmgmmd\e
nfoasd:hemmdpmadiur.&mspmd
' llfnhand‘ﬁn&hmdmmandmaﬂm
gan. Others are valuable because they are part of the vase array of
1t and animai life that make up the Chesapeake Bay ecosyseern on
dxaﬂspenndcpmd.Wemgnmdmdnenmnzmﬂsym
nhehal:hyudpxuhmve.WevdldemnmdzmmIeh-
o of habitat and environmental qualicy necessary to suppore living
surces and will see chat these conditions are arained and mainained.
 will also mansge the harvest of and monisor populacions of com.
rcially, recreasionally and ecologically valuable species @ ensure sus-
wed, visble scocks. We recognize that to be successful, these actions
st be carried out in an integraced and coordinaced manner across the
ole Bay syscem.
BJECTIVES:
Reswore, enhance, proeec and manage submerged aquaric vegertion.
Procect, enhance and restore weriznds, woasal sand dunes, forese
buffers and octher shoreline and rtiveriine syscems important o
Conserve soil resources and reduce erosion and sedimentation o
procecy Bay habiaae.
Maingin freshwarer flow regimes necessary © susmin estuarine
habirars, including, where appropriate, esablishing minimum in.
stream flows.
Develop compatible Bay-wide stock 2ssessment programs.

© Develop Bay-wide fisheries management straregies and deveiop
mplemmaq:meymgmmdphmmpmmmwmmc
 finfish and shelifish stocks of the Bay, especially the freshwater and
estuaring spawners.

o Provide for the testoration of shellfish stocks in the Bay, especiaily

 theabundance of commerciaily imporeant species.
© Restore, enhance and procecy waterfowl and wildlife

COMMITMENT:
TO ACHIEVE THIS GOAL WE AGREE:

O by Jansary 1988, to develop and adope guidelines for the procection

of water quality and habitat conditions necessary o support the live
ing resources found in the Chesapeake Bay system. and to use these
guidelines in che impbnem::ién of water quality and habigr pro-
fecTion programs.

© by /uly 1988. to develop, adope and begin to implement 2 Bay-wide
plan for the assessment of commerciaily, recreationally and selected
exbogially valuable species.

O by July 1988. to adope a schedule for the development of Bay.wide
fesource management straegies for commercially, recreationzily
ard selected ecniogically valuable species.

O by July 1989. to develop, adope and begin to implement Buy.wnle

" management plans for vysters, blue crabs and Amerxan Shad. Pluns
for ocher major cormmerciaily, recreationally and exwlogically valwbie
species should be initiaced by 1990.

Q by December 1988, o develop a Bay-wide pulicy for the prutevtiun

of tdal and non-tidal wetlands.

.9 Provide for fish passage at dams, and remove stream blckages

wherever necessaty to restore natural passage fur migratwry fish.



WATER QUALITY

N OAL: REDUCE AND CONTROL POINT AND NON.-
Gpomrs‘auxcs OF POLLUTION TO ATTAIN THE WATER
uALITY CONDITION NECESSARY T0 SUPPORT THE
" UVING RESOURCES OF THE BAY. The improvement and maince-
mdm@qm&mﬁmmmmdnm
aﬂmmmnaﬂpmmnfdnd’uapathWmndu
mdmmmvh:haﬂhvmgmddnhyhve.mdm:b:hqm
 susvive and flourish is directiy dependent onit. O To ensure the pro-
&mmddthvmgmofd\e&y,wemmdnﬂyauuuh&n
those conditions. Foremosz, we must improve or mainain dissolved
oxygen concentrations in the Bay and its tributaries through a coa-
tinued and expanded commirment o the reducrion of mutrients from
boch poine and nonpoint sources. We must do the same for toxics and
caventional polluan To be effective, we will develop basin-wide
implemenasion plans for the cazrol and reduction of pollutanss which
are based on our best undersanding (including that derived from
maodeling) of the Bay and its aributaries 2s an integraced syscem.
OBJECTIVES:
o Pwvdenmdyaammmnmdmammofyubl:uﬂpmm
mgefanhn:mmcnuddpoﬂum:dﬂzrga
O Reduce the discharge of untreaced or inadequarely treaced sewage
inm Bay waters from such sources 2s combined sewer overflows,
leaking sewsge syseems., and failing sepric systems.
¢ Evahuce and instituce, where appropriate, alermative :e:hmlogu
foe point source pollution conmrol, such as biclogical nutrient re-
moval and land application of effluent to reduce pollution loads in 2
cost-effecrive mannes
O Esablish and enfores pollurane limirtions ro ensure compiiance
with warer qualicy hws.
O Reduce the levels of nonpoine sources of pollution.
¢ Redice sedimennrtion by strengthening enforcement of exiscing
coago! regulatoans,
¢ Eliminace poiluans discharges from recrearional boacs.

O Idenrify and conerol toxic discharges to the Bay system, including

meals and toxic 0rganics, tO Prowect water qualiry, aquacic resources
and hurnan heaith through impiemeneation and enforcement of the

saares National Pollumane Discharge Eliminacion Systemn permit
programs and ocher programs.

_ ° Reduce chiorine discharges in critical finfish and shellfish areas.

Mmmp&mmdmnuﬂpmdeadqmzmpom
o polluzanc spiils.

O Manage sewage siudge, dredged spoil and hazardous wasees w pro-
tece the Bay syscem.

0 Manage groundwater to procect the water qualicy of the Bay.
'O Quantify the impacts and idenrify the sources of atmospheric inputs

on the Bay system.

COMMITMENT:
TO ACHIEVE THIS GOAL WE AGREE:
O by July 1988 w develop, adope and begin implemenation of 3
basin-wide strategy to equitably achieve by the year 2000 ac leasc a
* 40 percent reduction of nitrogen and phosphorus entering the main

, aﬁnof_thé Chesapeake Bay. The strategy should be based on agreed

"upoa 1983 poins source ioads and on noapoint loads in an average
ninfall yeac

o by December 1991, o re-evaluace the 40 percent reduction racger
besed on the resulss of modeling, research, moniruring and ocher
informarion available a¢ that time.

0 by Decernber 1988, w develop, adopt and begin implementativn uf
a basin-wide scrategy to achieve 2 reduction of toxics cunsistent with
the Water Qualicy Act of 1987 which will ensure prutevtion of
human heaith and living resources. The strategy will cuver buth
point and nonpoint sources, monitoring protocols., enfurcement uf
pretrearment regulations and methods for dealing wich in-place
toxic sediments where necessary.

"0 by /uly 1988, & develop and adop, as required by the Water Quality

Acz of 1987, a basin-wide implementation strategy for the munuge-
ment and conaol of conventional pollucanss enrering the Chesapeake
Bay syscem from point and nonpoint sources.

'O by Jaly 1988, the Environmentai Procection Agency. acting fur the

federal government, will develop, adope and begin implementation
of 2 strategy for the control and reduction of point and aunpoine
sources of nutriene, toxic and conventional pollution frum all
federal facilicies.



POPULATION GROWTH AND DEVELOPMENT

OAL: PLAN FOR AND MANAGE THE ADVERSE EN.
G,’momumm:. EFFECTS OF HUMAN POPULATION
GROVTH AND LAND DEVELOPMENT IN THE CHESA.
’MKEWVAIERSHE.MB:@MW
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pently invoive difficult decisions and restricrions and will require

mniuﬂen!nnmdmmupmpedenbpnmsm

fards The staces and the federal government will assert the full mes-
mure of their authoricy t mirigace the pocentiai adverse effects of con-
dnued growti © Lcal,umd:nomhavebeeadehg:ndau:bmy

_ mmydammgmuxddnebpmvhdxhzve

" Soch direct and indirecy effects on the Chesapeske Bay system and ics

hvmgmm:ohofbalgovemmmthcmwmmmd

' pmoaeffcnmubzgwenpmpamgmmnuﬂsuppondtmgh

seate and federal resources. O Staces will engage in an active partner-

ship with local governmenss w esablish policy guidelines t manage
growth and development.

OBJECTIVES:

0 Designare a state-level office responsible for ensuring consiscency
“with this Agreement among the agencies responsible for compre-
hentive oversight of development activiry, inchuding infrastrucrure
planning, apirl budgess, land presesvation andwm:mamge-
ment acivities.

" O Provide local governmenes with financial and technical assistance
continue and expand their management efforn,

° wv:mwpmmm&zm
«of Chesapeake Bay resmeation and procecrion plans and programs.
O ldentify and give ‘public recognirioa t innovative and ocherwise
mrd’qu:mphoibnlgovmummmuﬂpm

tion-related programs.

o Amu’edmgavemmdnebpmempmmmdlemm
mental requirements,

~ private sectog, the e of innovative techiques o avoid and, where
necessary, mirigare the adverse impacs of growh,

COMMITMENT:

. TOACHIEVE THIS GOAL WE AGREE:

O o commission s pnddmnmbybcamb«l%&on
:mnpq:d populacion growth and land development parterns in
the Bay region through the year 2020, the infrastrucrure require-
Mens necessary t sesve growrh and development, environmenzal
programs needed t improve Bay resources while acommodating
growth, altermative means of managing and direcring growth and

" aleernative mechanisms for financing governmenal services and
enviroamentl controls. The panei of experss will consisz of tweive
members: three each from Virginia, Maryland and Pennsyivania,
and one exch from the Diserict of Columbia, Eavironmental Protec-

- tion Agency and the Chesapeake Bay Commission.

O by Jenmary 1989, to adopt development policies and guidelines de-
signed to reduce adverse impacs on the water quality and living
resources of the Bay, inchuding minimmum best managernent practices
for development and t cooperatively assisc local governments in

* evaluating land-use and development decisions wichin their pur-
view, consiscent with che policies and guidelines.

O to evaiuare state and federal development projects in lighe uf their
pocential impacts on the wacer quality and living resources uf the
Chesapeake Bay, and design and arty out each state and federal
development project 30 as to serve as 3 maodel for the private sectur
in terms of land-use practices.

O by December 1988, w0 develop a stracegy ro provide incentives,
technical assisrance and guidance ro local governments o actively
encourage them to incorporate procecrion of tidal and non-udal wet-
lands and [ragile natural areas in their land-use planning, wuter and
sewer planning, coastruction and other growth-relaced manage-
ment processes.



GOVERNANCE

N OAL: SUPPORTAND ENHANCE THE PRESENT COM-
REHENSIVE COOPERATIVE AND COORDINATED AP-

PROACH TOWARD MANAGEMENT OF THE CHESAPEAKE

Y SYSTEML
f_ MNOAL: PROVIDE POR CONTINUITY OF MANAGE.
EFFQR‘D' AND PER.PEI'UJTDN OF coMMIT.
MENTS NE@(RYTU ENSURE LONG-TERM RESULTS.
_ xmmcmaeﬁuﬂew&y
 smeacion and procecion effore requires a formal working arrange-
nmdrn;mmdhﬁhlmﬁum
mlmnmm:lb'btdmwhmqw

tions corditazed within 2 well-defined contexy of the individual

mﬂmdmddmwhwm
ent. [t o alwo ensure that actions which require & concereed,
fpewide approach be addrexsed in common and withous duplication.
"md&pnmpllﬁmddzmgmuu
webpmphmadmdmmphnmmhadm
_ &umgﬂnm&m&md&mm
mups O hddmnmdm;mgbdymmh@pm
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oa Agerxy md&xecmmznofdacmpah&y&mmm
he chaicmanship of the Council shall roeaze anmuaily as determined by
se Council. The term of the Chairinan shall be one yeae The Adminis-

2t of the Environmennl Procection Agency shall represent che fed.

" ral government and the Chairman of the Chesapeake Bsy Commission
il cepresent its members,
)BJECTIVES:

) Contizue © dernoosrace strong, regionai leadership by convening
20 anmal public meering of the Chesapesice Exeaurive Council

) &nmmmpmhcmphﬁmnwmdpmﬂe_

for tecinical and public policy advice by mainaining sqrong advisory
commirtees,
) Coordinace Bay management acivities and develop and mainnin
effecxive mechanisrn for acounabiicg
_ ¥ The Chesspeaice Bay Lizisoa Office shall provide saff support
u: N E . : lh . .I- I’IIM&B
Mapgement, and by generaring repors relaced o the overall pro-

the CBLO Direczor in all masress relaring m support for the Counil
incinding the developmenr of ail pisns and other documenss asso-

¢ Exxmine che fessibility of joins funding support of the Chesapetice

O Tiack and evabmre acrivides which may affecs esnrine water
phydmadmahsmﬂy.

) Deubpldmtmdmﬂd@mpah&ydanm
agement syscem.

¢ Coqrinue © impiement 3 coordinzred Bay-wide monitoring system
and t develop & Bay-wide living resourees monitoring syseem.

0 Devrelop and implement 3 coordiraced Bay-wide research program.

COMMITMENT:

TO ACHIEVE THESE GOALS WE AGREE:

O t develop an anmual Chesspesie Bay work plan endocsed by the
Chesspeake Exeamive Coundl

O ™ coctinue © suppoct Bay-wide eavironmenal moniroeing and

_ resesrch © provide the technical and scientific informasion neces.
SALY tO SUPPOCT mansgement decisions.

O to strengthen the Chesspeake Bay Liaison Office by assigning, as
appeopriate, saff persons from each jurisdicrion and from paruci-
peting federal agencies w assisz with the cechnical support functions
of thas office.

- © by /uly 1988, to develop and adope 2 comprehensive research plaa

 to be evahuaced and updated annuaily t address the techaical needs
of the Chesspeake Bay Program.
0 by Jaly 1988 deveiop 3 Bsy-wide monitoring plan for selecred
commercially, recestionslly and ecologically vahuable speces.
O by Merch 1988, o esablish 2 local government advisory commicree
© the Chesspeaiae Execurive Coundl and charge that commiceee @
' &vdop:ngyforbqlgommputﬁp:bninrhc&y
peogran.
¢ o corsider and review the fessibilicy of esmblishing an independent
& by aly 1988, the Eavironmennl Proceczion Agency, acting for the
federal govemment, will develop, & cordinaced, federal agency
workplan which identifies specific federal programs © be integrared
inm & coordinaced federal effore  suppore the reswracion of the
Chesspeske Bay
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FOR THE COMMONWEALTH OF VIRGINIA SM L TS 4 é (\

FOR THE STATE OF MARYLAND | av; o ,/DM _&MJCC__/( ‘74/
. Ca-w
FOR THE COMMONWEALTH OF PENNSYLVANIA {__42‘“{%“/ 7

FOR THE UNITED STATES OF AMERICA

FOR THE DISTRICT QF COLUMBIA

- —
FOR THE CHESAPEAKE BAY COMMISSION < Mﬁééé_ﬁ:‘gk




