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FORWARD

The revisions to the Narrow River Special Area Management Plan (SAMP) reflect the concept of partnership and
community participation which began with the development and use of special area management planning in
Rhode Island during the early 1980s. The Rhode Island Coastal Resources Management Council (CRMC) s
fortunate to have the scientific and management expertise available at Rhode Island Sea Grant, the University of
Rhode Island’s (URI) Coastal Resources Center, Department of Geology, Department of Natural Resources
Science, Environmental Data Center, Graduate School of Oceanography, and Cooperative Extension, the Rhode
Island Department of Environmental Management’s (RIDEM) Division of Fish and Wildlife and Water Resources,
the Rhode Island Historical Preservation Commission, and the federal resources agencies: Fish and Wildlife
Service, National Marine Fisheries Service, Environmental Protection Agency, Geological Survey and the Natural
Resources Conservation Service.

CRMC partners throughout the revision process included the three municipalities of North Kingstown, South
Kingstown and Narragansett, the Narrow River Preservation Association, URI Watershed Watch, the URI
Cooperative Extension, the URI On-Site Wastewater Training Program, the RIDEM Septic System Maintenance
Policy Forum, the Rhode Island Mmarine Trades Associationindustry, the Rhode Island Builder’s Association,
The Nature Conservancy and many others. The input of these partners was valuable and has enabled CRMC to
present more complete and pertinent data, and better management measures and policies.

The revisions to the SAMP are the result of the Rhode Island Coastal Resources Management Council’s Strategy
for enhancing the Rhode Island Coastal Resources Management Program in accordance with the requirements of
Section 309 of the 1972 Coastal Zone Management Act (16 U.S.C. §1451 et seq.) as amended by the 1990
Coastal Zone Act Reauthorization Amendments.

The purpose of the revisions to the Narrow River SAMP are to reassess issues addressed in the original
document.s As aresult, policies, standards and recommendations to municipalities and federal and state agencies
have been revised and updated. CRMC also modified the SAMP boundary to reflect the surface watershed
boundary ofthe Narrow River.

The focus of these revisions is primarily on density controls and other regulatory requirements thato better manage
nonpoint source pollution and cumulative and secondary impacts which can result in habitat loss, erosion and
sediment control problems, stormwater impacts and groundwater contamination from septic systems. Therevi-
sions also address other important issues such as wetlands protection, breachway modifications, dredging, recre-
ational boating, storm hazards, and public access.

The revisions to the SAMP are the result of implementing the CRMC’s Strategy for enhancing the Rhode Island
Coastal Resources Management Program in accordance with the requirements of Section 309 of the 1972
Coastal Zone Management Act (16 U.S.C. §1451 et seq.) as amended by the 1990 Coastal Zone Act Reautho-
rization Amendments.
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Chapter1
Objectives of the Special Area Management Plan

Section 100. Narrow River Special Area Management Plan Development

A. The SAMP is part of the Rhode Island Coastal Resources Management Council’s (CRMC),
ongoing responsibility under the Coastal Zone Management Act (CZMA). The CRMC s
empowered by Rhode Island state statute 46-23-15 to administer land and water use
regulations as necessary to fulfill their responsibilities under the Federal CZMA (16 U.S.C.
§1451). The Narrow River Special Area Management plan describes the present status of the
river, characterizes its watershed, identifies sources of pollution, and recommends specific
actions torestore, protect and preserve this highly regarded natural resource. When the Narrow
River SAMP was first developed, Special Area Management Planning represented anew phase
in environmental planning. The underlying theme of the SAMP was that disturbance of or
alteration of just one component of the ecosystem can have far-reaching effects, often
unexpected and occasionally irreversible. The strategy behind the development of the Special
Area Management Plan (SAMP) is to recognize how water quality, land-use, habitat, storm
hazards and geology all interact on an ecosystem level to impact the health of the Narrow River.

B. The development of the SAMP for the Narrow River watershed, located in the towns of
North Kingstown, South Kingstown, and Narragansett (Figure 1-1), resulted from the merger
oftwo initiatives. The firstinitiative was the adoption ofa SAMP for the Salt Pond Region of
southern Rhode Island, a precedent setting management strategy for the state, which tailored
the legislative and regulatory powers of the CRMC to the specific problems of the salt ponds.
The second initiative was the urgent need to develop strong management policies within the
Narrow River watershed, which encompasses several unique water bodies (Figure 1-2). Past
building practices and current building pressures within the watershed had led to water quality
degradation, human encroachment on critical habitat areas, limited public access, and a
decrease in the aesthetic value of the watershed.

C. In September, 1985, the Narrow River SAMP effort began, with the aim of detailing specific
management strategies for the CRMC through a plan tailored to the watershed which
considered all components of the ecosystem. A comprehensive characterization of the existing
status of the watershed was documented through collation and summarization of available
research reports provided by consulting firms, scientists from the University of Rhode Island,
state agencies, student theses and dissertations, and town and community records. From this
documentation, past and present problems were evaluated and management strategies and
initiatives were developed concerning use and protection of the ecosystem. Specific aspects
addressed in the study included water quality, land use, critical habitats, storm hazards, and
impacts from future uses.

D. The characterization and evaluation of the river and the subsequent management strategies

Original Edition Page 1 of 9 Chapter 1
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were combined to create the SAMP. The focus of the SAMP included several problems that
had beenunsuccessfully addressed in the past:

1. Degradation in water quality;
2. Highrate and density of ISDS failures;

3. Development pressures in the watershed forcing encroachment into
unsuitable areas, i.e., wetlands, slopes greater than 10%, soils with very high or
very low drainage capacity, and along the shoreline;

4. Potential loss of several rare and uncommon wildlife species and habitat
critical for their survival;

5. Loss of aesthetic value.

E. The SAMP was adopted by CRMC in 1986 and provided for nine years of coordination
between property owners, the towns and CRMC. There was an increased understanding of
the steps needed to protect the watershed, and a more unified approach by regulators with
regard to their decisions within the watershed.

F. Since adoption of the 1986 SAMP, interest in the Narrow River watershed has grown
tremendously by the towns, URI, the Rhode Island Department of Environmental Management,
the Narrow River Preservation Association, the Narrow River Land Trust, the US Fish and
Wildlife Service and many others through permit review of proposed development, land
acquisition for preservation, water quality monitoring, etc. A cooperative effort between the
Towns of Narragansett, South Kingstown, North Kingstown, RIDEM, CRMC and the
Narrow River Preservation Association resulted in a plan to address the recommendations of
Section 320.2 of the 1986 SAMP which provided guidelines for the preparation of a
cooperative (tri-town) comprehensive stormwater management plan. The Tri-town Plan
provided for three phases: phase I - problem assessment and design feasibility; phase II - design
specifications and permitting; and phase I1I - construction. Phase I ofthe stormwater study was
conducted by SAIC Engineering in association with Applied Science Associates, RI Watershed
Watch, and URI in August, 1994.

The University of Rhode Island Watershed Watch program has over 200 water quality monitors
who sample on a weekly or biweekly basis at seventy-nine sites on sixty-eight distinct water
bodies, with monthly monitoring on an additional seventeen river sites in Rhode Island (Herron
and Green 1998). The Watershed Watch program has been sampling in the Narrow River since
1992. Volunteers collect data for water temperature, dissolved oxygen content, salinity,
chlorophyll and, in deep areas, Secchi depth transparency measurements. In 1996, water
samples were collected on five Saturdays for analysis of bacterial indicators and for nutrients
(total and dissolved phosphorus, nitrate, and total nitrogen) (Herron and Green 1998).
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In the May 1991 issue of Maritimes (35,2) the URI Graduate School of Oceanography’s
published quarterly, the University devoted a whole issue to the Narrow River addressing such
issues as geology and metal pollution. In 1994, the URI Coastal Resources Center in
cooperation with CRMC began a Secondary and Cumulative Impact Study of Development
which became the basis for anew chapter in the future revision of the SAMP.

G. In 1994, as part of the CRMC Strategy for Enhancing the Rhode Island Coastal Resources
Management Program and in accordance with requirements of Section 309 of the 1972 federal
Coastal Zone Management Act, CRMC began revisions to the Salt Pond Region and Narrow
River SAMPs. The proposed program changes were focused on density controls and other
regulatory requirements to manage nonpoint source pollution and cumulative and secondary
impacts which result in habitat loss, surface water quality pollution, and groundwater
contamination from septic systems. Other issues addressed included wetlands protection,
breachway modifications, dredging, recreational boating, storm hazards and public access.
CRMC began a cooperative effort to address these issues with the help of staffat CRMC, the
URI Geology Department, RIDEM Division of Fish and Wildlife and the URI Coastal
Resources Center.

110. Objectives of the Narrow River Special Area Management Plan
A. An Ecosystem-Based Management Strategy

1. The SAMP is designed to address a diversity of issues on a watershed scale and is rooted
inthe CRMC’s legislative mandate that states:

“..the coastal resources of Rhode Island, a rich variety of natural,
commercial,industrial, recreational, and aesthetic assets, are of immediate and potential
value to the present and future development of this state; that unplanned or poorly
planned development of this basic natural environment has already damaged or
destroyed, or has the potential of damaging or destroying, the states coastal resources,
and has restricted the most efficient and beneficial utilization of these resources; that it
shall be the policy of this state to preserve, protect, develop, and, where possible restore
the coastal resources of the state for this and succeeding generations through
comprehensive and coordinated long range planning and management designed to
produce the maximum benefit for society from these coastal resources; and that
preservation and restoration of ecological systems shall be the primary guiding principle
upon which environmental alteration of coastal resources will be measured, judged, and
regulated (G.L.R.I1.46-23-1).”

Central to the SAMP’s management strategy is recognition that there is a complex
interrelationship among the many elements of the ecosystem and often far-reaching and
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unexpected consequences resulting from a change to one element of the ecosystem.
B. Objectives of the 1986 SAMP

1. The objectives for the 1986 Plan were derived from several advisory committee planning
sessions and served as a guide for establishing the recommendations included in the final 1986
version. These goals included the following:

(a) Toprovide for abalance of compatible uses, consistent with the CRMC responsibility
for preserving, protecting, and restoring coastal resources; specifically, to guide the actions
ofprivate citizens, municipalities and state agencies in the restoration and maintenance of
environmental quality in the Narrow River;

(b) Toprovide aregional plan for the Narrow River that recognizes that the watershed
functions as an ecosystem,; specifically to protect, restore, and maintain the chemical,
physical and biological integrity of the Narrow River; to encourage the protection of natural
systems and the use of them in ways which do not impair their beneficial functioning; to
minimize the transport of pollutants to the waters of the estuary; to maintain and protect
groundwater resources; to protect and maintain natural salinity levels in estuarine areas; to
minimize erosion and sedimentation; to prevent damage to wetlands; and, to protect,
restore, and maintain the habitat of fish and wildlife;

(c) To create a decision-making process appropriate to the management of the watershed
as an ecosystem, specifically insuring consideration of long term cumulative impacts.

C. Objectives of the 1998 revisions of the Narrow River SAMP

1. The objectives for the 1998 revisions ofthe SAMP were established by the CRMC Planning
and Policy Subcommittee and are consistent with the original goals. Additional goals ofthe 1998
SAMP include the following:

(a) update the SAMP to reflect new research, data and management strategies for water
quality, land use, habitat, fish and wildlife, and storm hazards;

(b) recommend changes for the CRMC Land Use Classification System based on findings
from the Cumulative and Secondary Impacts of Development Study;

(c) identify ways nitrogen sources can be reduced in the watershed through new
technologies;

(d) revise and update existing policies and standards as well as recommendations to
municipalities and federal and state agencies;

(e) update all maps using the Rhode Island Geographic Information System, and modify
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boundaries of the SAMPs as needed to manage for erosion and water quality pollution;

(f) consolidate all regulations into one chapter for easier reference, and revise the format
of'the SAMPs to distinguish between policies, standards and prohibitions and clarify
responsibility for implementing recommendations;

(g) incorporate the review mechanisms mandated by the Land Development and
Subdivision Review Enabling Act of 1992 (G.L.R.1. 45-23);

(h) incorporate the requirements of Section 6217 of the federal Coastal Zone Act
Reauthorization Amendments of 1990 for managing coastal nonpoint sources of pollution;

(1) identify and prioritize future research agendas for the region.

120. Resource Values of the Narrow River Watershed

1. The Narrow River provides many uses and values that are beneficial to the surrounding
communities and to a diverse wildlife population. The river is a vast recreational resource
providing a place to swim, fish, shellfish, canoe, motorboat, windsurf, and water ski. Many
residents and visitors hike, camp, picnic, and birdwatch along the shores. Theriver valley is
recognized as one of the most scenic areas in Rhode Island, and possesses a variety of unique
water and land forms along its entire length.

2. Many species of wildlife utilize the estuary and adjacent wetlands as a primary food source,
arest stop along migratory pathways, and as breeding, nesting, and spawning grounds. Several
rare and unusual species have been documented, including several species of marsh grass,
osprey, least tern, sea cucumber, moonfish, luminescent moss, and a small stand of very diverse
ferns.

3. Scientists from the nearby University of Rhode Island use the estuary and bounding
habitats frequently for scientific in vestigations. Topics of the resulting studies range from the
geologic evolution of the basin and river valley (Gaines 1975) to the habitats of the marsh
dwelling hermit crabs (Rebach 1970). Local schools also utilize the watershed as an
educational resource, exploring the ecological importance of the marshes and adjacent estuarine
and upland habitats.

130. Summary
The following chapters characterize the physical, chemical, biological and recreational condition

of the Narrow River and its watershed. The following chapter (Chapter 2) explains the
management framework for the SAMP, identifying the regulatory bodies and processes which
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apply to development within the Narrow River and its watershed. The next five chapters cover
Water Quality, Geologic Processes, Living Resources and Critical Habitats, Storm Hazards,
and Cultural and Historical Resources. The information and issues presented in these chapters
provide the foundation for the regulations and policy initiatives contained in Chapter 9.

Two new chapters were created in the 1998 revision of the SAMP. Cumulative and Secondary
Impacthas been added to the SAMP to setup a framework for addressing those activities which
together have an impact on the water quality and habitat of the river. Chapter 10 Land
Preservation and Acquisition presents information on land protection which has become a
critical means of protecting the landscape and environmental integrity of the watershed.

In conclusion, Chapter 9 contains all the policies and regulations pertaining to the SAMP. It
is divided into sections for Definitions, Policies, Regulations and Recommendations. The
CRMC Land Use Classification Maps are found in Chapter 9, and the metadata for the RIGIS
maps which explains the coverages used to create the maps are in Appendix A. The Rhode
Island Coastal Resources Management Program (RICRMP) (the Red Book) should be
referred to for additional specific regulatory requirements on buffers, setbacks, subdivisions,
recreational docks, barrier beach development, beach replenishment and any other activities
which occur within the watershed of the Narrow River.
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Chapter 2
Framework of Management

210. Findings of Fact
210.1 The Need for Growth Management in the Region
A. Introduction

1. The Narrow River watershed is located in one of the fastest growing areas of the state,
and has experienced steady growth over the past forty years. Development pressures
place powerful economic incentives on the conversion of open space to residential use.
The preservation of the environmental quality of the watershed and the prevention of
public health hazards require that growth within the watershed be managed in a
coordinated manner, cognizant of the natural constraints within the watershed.

2. Nearly 65% of the Narrow River watershed is presently undeveloped. The manner in
which continued residential development is regulated and managed in the Narrow River
watershed is the critical factor in preventing degradation of the coastal system due to
impacts from improper or insensitive development practices (See chapter 3). The major
factors that determine how and when further development will proceed are: municipal
zoning and subdivision regulations; state regulatory programs; and the acquisition,
conservation, and local tax management of undeveloped lands.

220. Management Efforts in the Watershed
A. Tri-town Narrow River Planning Committee

1. The Narrow River Preservation Association (NRPA), a local environmental group
founded in 1970, helped to organize and partially fund the Tri-town Narrow River
Planning Committee, which attempted the first comprehensive planning study of the
river. A consulting firm was hired and completed a report entitled: A Plan for the Narrow
River Watershed (River Landscapes, 1976). The focus of this plan was to evaluate
development trends and potential impacts within the watershed, and recommend
techniques to control the location and rate of growth. Two more groups evolved as a
result of the recommendations from this plan, the Narrow River Watershed Advisory
Council and the Narrow River Land Trust.

B. Narrow River Watershed Advisory Council

1. The Narrow River Watershed Advisory Council (Advisory Council) was formed in
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1981 and was comprised of representatives from each of the three towns whose political
boundaries encompassed a portion of the watershed. The mandate of the Advisory
Council was to “promote and provide for the perpetuation of the watershed’s value to all.”
The Advisory Council, in turn, appointed a Narrow River Watershed Advisory
Commission (Watershed Commission), also composed of representatives of the three
towns (Howard-Strobel 1986). The Watershed Commission was directed to “develop
and administer a watershed program, to make recommendations on town and regional
policies, to formulate a comprehensive plan for the watershed area, and to collect and
analyze data on watershed resources.” The compilation, publication and adoption of the
1986 SAMP was the result of the Watershed Commission’s work (Howard -Strobel
1986).

C. Narrow River Land Trust

1. The Narrow River Land Trust, established in 1982, is a private non-profit group able
to acquire property and certain property rights in order to preserve lands within the
watershed. The Land Trust and NRPA continue to work toward their goal of preserving
and protecting the watershed.

230 Management Authorities
230.1 Rhode Island Coastal Resources Management Council
A. State and Federal Mandate for Special Area Management Planning

1. The CRMC has direct authority over the Narrow River, its shoreline, the oceanfront
shoreline, and associated coastal resources. The SAMP is part of CRMC’s ongoing
responsibility under the CZMA (16 U.S.C. §1451). CRMC is also responsible for
developing and implementing the Rhode Island Coastal Nonpoint Pollution Control
Program under Section 6217 of the Coastal Zone Act Reauthorization Amendments
(CZARA) of 1990. The CRMC has been empowered by Rhode Island state statute 46-
23-15 to administer land and water use regulations as necessary to fulfill their
responsibilities under the Federal CZMA, as amended. The state legislative mandate for
ecosystem-based planning describes the resource management process as follows:

. Identify all of the state’s coastal resources: water, submerged lands, air
space, finfish, shellfish, minerals, habitat, physiographic features, and so
forth.

. Evaluate these resources in terms of their quantity, quality, capability for
use, and other key characteristics.

. Describe the current and potential use or problem of each resource.

. Formulate plans and programs for the management of each resource,
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identify permitted uses, locations, protection measures, and so forth.

. Carry out these resource management programs through implementing
authority and coordination of state, federal, local, and private activities.
. Formulate standards where they do not exist, and reevaluate existing

standards (G.L.R.I. 46-23-6(A)).

2. The CRMC authority to develop SAMPs is based on Section 309 of the Coastal Zone
Management Act of 1972 as amended (CZMA). This section sets up the process for
awarding the Coastal Zone Enhancement grants to states as part of the state’s
development and implementation of their program objectives. The CZMA defines a
SAMP as a “comprehensive plan providing for natural resource protection and
reasonable coastal-dependent economic growth containing a detailed and comprehensive
statement of policies; standards and criteria to guide public and private uses of lands and
water; and mechanisms for timely implementation in specific geographic areas within
the coastal zone” (16 U.S.C. 1451 et seq.).

3. The CRMC has direct and comprehensive authority over the Narrow River, its
shoreline, and associated coastal resources. It also has comprehensive authority over the
entire watershed through the federal consistency process as mandated in section 307 of
the Coastal Zone Management Act of 1972 (CZMA). The CZMA, as amended, requires
that activities proposed or funded by the federal government, that are reasonably likely
to affect any coastal use or resource, must be consistent, to the maximum extent
practicable, with the enforceable policies of a state’s federally approved coastal zone
management program (16 U.S.C. 1451 et seq.).

230.2 Other Regulatory Bodies in the Watershed
A. Introduction

1. Through the SAMP, the CRMC coordinates with the other inland regulatory
authorities, including state and municipal authorities, to take a comprehensive approach
to management of the watershed. Other regulatory bodies with authority within the
Narrow River watershed include but are not limited to: The Rhode Island Department of
Environmental Management (RIDEM); the Marine Fisheries Council; the municipal
governments of the towns of Narragansett, North Kingstown and South Kingstown; the
Natural Resources Conservation Service, the Army Corps of Engineers, the
Environmental Protection Agency, the Fish and Wildlife Service, and the National
Marine Fisheries Service.

B. Rhode Island Department of Environmental Management

1. RIDEM enforces its water quality standards for the state’s surface waters which are

Original Edition Page 3 of 9 Chapter 2



Narrow River Special Area Management Plan

intended to restore, preserve and enhance the physical, chemical and biological integrity
of the waters of the State, to maintain existing water uses and to serve the purposes of the
Clean Water Act and Rhode Island general Laws Chapter 46-12. RIDEM standards
provide for the protection of the surface waters from pollutants so that the waters shall,
where attainable, be fishable and swimmable, be available for all designated uses, taking
into consideration their use and value for public water supplies, propagation of fish and
wildlife, recreational purposes, and also taking into consideration their use and value for
navigation, and thus assure protection of the public health, safety, welfare, a healthy
economy and the environment. RIDEM implements its program through water quality
monitoring and watershed management initiatives like the Partners in Resource
Protection project which is a collaborative effort between local, state and federal
authorities to identify the state’s most important natural resource areas. As part of this
project, the state has been divided into nine resource protection areas with the Salt Pond
Region and Narrow River watershed making up the South Coastal Pond Resource
Protection Area. RIDEM is also responsible for implementing and enforcing the Rhode
Island Freshwater Wetlands regulations, the placement of underground storage tanks,
discharges to groundwater and surface water, and septic system siting and design.

B. The Marine Fisheries Council

1. The Marine Fisheries Council has authority over the fish, lobsters, shellfish and other
biological resources of marine waters of the state according to Rhode Island General
Laws

20-1-2. The Marine Fisheries Council is authorized, after holding a public hearing to
promulgate and adopt rules and regulations governing the manner of taking fish, lobsters,
and shellfish, to regulate the following: the legal size limits of fish, lobsters, and shellfish
to be taken or possessed; the seasons and hours during which fish, lobsters, and shellfish
may be taken or possessed; the numbers or quantities of fish, lobsters, and shellfish
which may be taken or possessed; and the opening and closing of areas within the coastal
waters to the taking of any and all types of fish, lobsters, and shellfish.

C. Municipalities

1. The Towns of North Kingstown, South Kingstown, and Narragansett all have land use
and zoning ordinances which require wetland setbacks, groundwater aquifer protection
areas, individual sewage disposal system technologies, etc. CRMC and RIDEM are
trying to coordinate with the towns on land use activities like individual sewage disposal
systems which impact the surface and groundwater of the Narrow River.

D. Natural Resources Conservation Service

1. The Natural Resources Conservation Service (NRCS) lends technical services to local
farmers and communities under programs set up under the Farm Bill. The Federal
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Agricultural Improvement and Reform Act of 1996 contains the most recent amendments
to the Farm Bill and there are three programs which can benefit farm operations within the
Narrow River watershed. The Wildlife Incentives Program (WHIP), the Wetlands
Reserve Program(WRP), and the Environmental Quality Incentives Program (EQIP)
provide incentives among other things for buffer strip establishment. In addition to these
programs, the NRCS through the Southern Rhode Island Conservation District has been
working with the town of Narragansett to develop a stormwater runoff treatment system at
Wampum and Conanicus Roads to capture suspended sediments and achieve reductions in
nutrient levels.

E. Environmental Protection Agency

1. The Environmental Protection Agency (EPA) has legislative authority under the
Clean Water Act (33 U.S.C. 1251 et seq.) to regulate and manage water quality. EPA can
establish discharge permits, oil and hazardous substance spill programs, toxic pollutant
and pretreatment programs, regulate vessel sewage discharge, etc. EPA is also the
partnering agency with the National and Oceanic Atmospheric Agency for the Coastal
Nonpoint Pollution Control Program established under the Coastal Zone Act Re-
authorization Amendments of 1990 (16 U.S.C. 1455b). Other EPA responsibilities
include control of non-indigenous aquatic species, environmental impacts of proposed
federal activities under the National Environmental Policy Act (42 U.S.C. §4321 1994)
and regulation of coastal litter and pollution.

F. Army Corps of Engineers

1. The Army Corps of Engineers (ACOE) has legislative authority under the Clean
Water Act (33 U.S.C. 1251 et seq.) to regulate dredge and fill activities in waters of the
United States, including wetlands. The ACOE also is involved in environmental
restoration, wetlands conservation, fish and wildlife mitigation, and environmental
protection under the Water Resources Development Act of 1990 (42 U.S.C. 1962d-5f).

G. Fish and Wildlife Service

1. The Fish and Wildlife Service manages the Pettaquamscutt Cove National Wildlife
Refuge (Refuge). The Refuge was established in 1988 for the purposes of protecting
black ducks and other migratory species and to provide for the conservation and
management of native fish, wildlife, and plant species. The 174 acre refuge has key
habitats including coastal saltmarsh, mudflats, shrublands, and grasslands (USFWS
1998).

H. National Marine Fisheries Service

1. The National Marine Fisheries Service (NMFS) conserves and manages fish stocks
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throughout a200-mile U.S. Fishery Conservation Zone by developing fishery management
plans and designating essential fish habitat under the Magnuson-Stevens Fishery
Conservation and Management Act (16 U.S.C. 1801 et seq.)

240. Management Changes since the 1986 Special Area Management Plan
A. Introduction

1. Since the adoption of the Narrow River SAMP in 1986, there have been federal, state,
and local regulation and management changes which have had some impact on the way
land is developed, the process for permit approvals, and protection of the natural
resources of the Narrow River. Two major initiatives are the Rhode Island Coastal
Nonpoint Pollution Program (RICNPCP 1995), required by the 1990 amendments of the
federal Coastal Zone Reauthorization Act and the state Land Development and
Subdivision Review Enabling Act of 1992 (G.L.R.I. 45-23). The framework of
management for the SAMP has changed to reflect the mechanism provided in the State
of RI Land Development and Subdivision Review Enabling Act for permit review and
the management measures required by the state Coastal Nonpoint Pollution Control
Program (RIDEM, CRMC and the Department of Administration 1995).

B. Rhode Island Coastal Nonpoint Pollution Control Program

1. The 1990 federal Coastal Zone Act Re-authorization Amendments (CZARA),
Section 6217 entitled “Protecting Coastal Waters,” required each coastal state to develop
a Coastal Nonpoint Pollution Control Program (CNPCP). The intent of Congress in
mandating the CNPCP was to address the growing nonpoint pollution problems
affecting the nation’s coastal waters (RICNPCP 1995). The legislation required that
each state CNPCP be approved by the National Oceanic and Atmospheric
Administration (NOAA) and the Environmental Protection Agency (EPA) by July 1995.
The central purpose of Section 6217 was to strengthen the coordination between federal
and state coastal and water quality management programs.

2. The programmatic requirements for developing state CNPCPs are contained in the
Guidance Specifying Management Measures for Nonpoint Sources of Pollution in
Coastal Waters (EPA 1993) and the Coastal Nonpoint Pollution Control Program
Development and Approval Guidance (NOAA and EPA 1993). Section 6217 required
states to develop management measures using a technology based approach and are
defined as:

“...economically achievable measures for the control of the addition

of pollutants from existing and new categories and classes of nonpoint
sources of pollution, which reflect the greatest degree of pollutant reduction
achievable through the application of the best available nonpoint pollution
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control practices, technologies, processes, siting criteria, operating methods,
or other alternatives.”

Management measures apply to agriculture, forestry, urban (new development, septic
systems, roads, bridges, highways, etc.), marinas, and hydromodifications. There are
also management measures to protect wetlands and riparian areas, and to promote the use
of vegetative treatment systems (EPA 1993a).

3. The Rhode Island CNPCP was submitted in 1995 and conditionally approved in 1997.
Implementation of the management measures occurs through existing state regulatory
programs, namely the CRMC and RIDEM.

B. Rhode Island Land Development and Subdivision Review Enabling Act

1. The State of Rhode Island Land Development and Subdivision Review Enabling Act
of 1992 (GLRI 45-23), otherwise known as the Development Review Act went into
effect December 1995. The Development Review Act requires the towns to administer
three levels of review (for any subdivision of land, regardless of the number of units);
level one - the master plan, level two - the preliminary plan, and level three - the final
plan. The Development Review Act requires the towns to designate an Administrative
Officer to administer the Act and to coordinate all joint reviews.

2. The CRMC currently has a preliminary determination process which is independent
of the town’s review process, but meets the requirements of the level one master plan
review under the Development Review Act. CRMC’s preliminary determination gives
applicants up-front information pertaining to a specific site and activity. The preliminary
determination review process enables applicants or municipalities to request a
preliminary application meeting with all applicable boards, commissions, and where
appropriate, state agencies for information on CRMC standards, regulatory process, etc.
Likewise, at the Town’s master plan level, the town can bring local, state, and federal
agency comments together, and provide a public forum prior to any planning board
action. The CRMC preliminary determination process allows the CRMC to:

(a) Reduce possible conflicts with regulatory program requirements by making
the applicant aware of what is expected prior to entering into the regulatory
process.

(b) Evaluate development proposals on the basis of shared expertise from
permitting agencies and municipalities alike.

(c) Identify and evaluate major impacts on the ecosystem at the beginning of the
ermitting process, thereby identifying the issues needing to be addressed by the
applicant.
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(d) Reduce time and expense incurred by the applicant during the permitting
process.

3. At the towns’ second or preliminary plan level, all state approvals required prior to
construction must be in place (including CRMC, RIDEM Wetlands, ISDS, etc.), and a
formal public hearing must be held. The town will then move on to the final plan approval,
where local regulatory requirements and any mitigation through public improvements are
made final.

250. Management Initiatives of the SAMP
A. Local and State Government Coordination

1. The primary management initiative of the SAMP is to coordinate the regulatory and
management activities of the CRMC with those of the RIDEM and the municipalities in
order to:

(a) Improve coordination of the regulatory permitting process, particularly for
nitrogen removal technologies;

(b) Identify resource areas of particular concern within the watershed;

(c) Identify pollutant sources which are causing shellfish closures and questionable
swimming conditions; and

(d) Identify research needs and find sources of funding.

2. Recognizing the need to combine the expertise and resources of all the groups active in
the Narrow River and its watershed, CRMC also proposes to form an interagency working
group of non-profit, state, federal and municipal representatives. This group will be
modeled after the Watershed Advisory Council of 1981 which made recommendations on
town and regional policies, formulated a comprehensive plan for the watershed and
collected and analyzed data on watershed resources. Important initiatives for the group
include: developing recommendations for best management practices to address runoff
from storm drain outfalls, and habitat restoration possibilities; identification of fish
habitats, and identification of bacteria and nitrogen sources which are not being addressed
by existing regulations.
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Chapter 3
Water Quality

310. Water Quality of the Narrow River
A. Introduction

1. A primary goal of the SAMP is to protect and restore Narrow River water quality.
Water quality of both groundwater and surface water continues to be degraded as a
result of residential and commercial development within the region. The SAMP
establishes regulatory standards to protect and improve the Narrow River water quality.
Because the watershed is the major source of freshwater to the Narrow River,
management of the watershed will enable the Narrow River ecosystem to sustain fish,
shellfish and other wildlife, as well as provide recreational and commercial
opportunities for the benefit of residents and visitors to the Narrow River region.

2. Increasing use of the Narrow River is causing pollutant loadings that threaten water
quality, the quality of life of local residents, and ultimately the economy of the region.
The uses are residential and commercial development, and the resultant increase in
impervious surfaces and recreational boating. According to the 1986 SAMP and 1992
aerial photographs, development through 1992 has increased approximately 30% since
1985 (ASA 1995) and there is the potential for another 36% increase at full
development of the watershed.

3. State regulatory agencies have been focusing on two primary water quality pollutants
in the Narrow River for over twenty years: coliform bacteria and nitrogen. These
pollutants are associated with nonpoint sources, specifically septic systems, lawn
fertilizers, domestic pets and atmospheric deposition. Since 1959, the Narrow River has
failed to meet state standards for total coliform bacteria levels, and in 1979, parts of the
Narrow River were closed to shellfishing. Beginning in 1994, the entire expanse of the
Narrow River was closed to shellfishing and remains closed today due to high coliform
bacteria levels. Although there are state standards for bacterial pollution in the Narrow
River, there are none for nitrogen. Levels of nitrogen are monitored only through
volunteer water quality monitoring under the direction of the URI Watershed Watch
program.

B. Sources and Pathways of Contamination of Narrow River Water Quality

1. Sewage disposed through septic systems is a major documented source of nitrogen
and bacteria loading for many coastal environments. This is the case in the Narrow
River (Howard-Strobel et al. 1987 and ASA 1995) as well as Cape Cod (Eichner and
Cambareri 1992, Eichner 1993, Valiela and Costa 1988, Persky 1986, Costa et al. 1992),
the Chesapeake Bay (Chesapeake Bay Program 1995, Kemp 1983), the Delaware Inland
Bays (State of Delaware 1995), Long Island Bays (Koppleman 1976, Wolfe et al. 1991),
and Tampa Bay (Johansson and Lewis 1992).
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In densely developed areas where septic systems are the primary form of sewage
disposal, nitrogen and bacteria contaminate groundwater, the source of private and
public drinking water supplies. Septic system contamination comes from failed systems
where untreated sewage may move overland to the Narrow River, from poorly designed
and sited septic systems, and from systems that are located in areas which are sensitive
to nitrogen and fecal coliform pollution. The cumulative effect of many septic systems
discharging to groundwater can degrade coastal water quality, impacting aquatic
vegetation, fish and shellfish habitat, and the marine food chain.

2. Stormwater runoff carries sediment, nutrients, oxygen-demanding substances, road
salts, heavy metals, petroleum hydrocarbons and pathogenic bacteria and viruses to
coastal waters (EPA 1995). As paved or impervious surfaces increase over a watershed,
runoff increases, groundwater recharge is reduced, and more pollutants are carried into
coastal waters and tributaries (Turner et al. 1977, Ikuse et al. 1975, Okuda 1975,
Yoshino 1975, Hollis 1975, Gregory and Walling 1973, Lindh 1972, Holland 1969,
Leopold 1968).

3. Commercial and residential fertilizer applications are also sources of water quality
contamination (EPA 1992, EPA 1995). Higher rates of microbial processes in lawns
and the perennial nature of home lawns contribute to lower leaching of nitrogen to
groundwater than reported for many agricultural crops (Gold et al. 1990). However,
over-watering and excess fertilizer application coupled with the steep slopes create the
potential for fertilizer to run off into the Narrow River, a problem which has not yet
been documented.

4. Petroleum hydrocarbons may enter the Narrow River from recreational boating and
road runoff through storm drains. Field studies indicate that, in shallow-water
environments, petroleum disappears rapidly from the water column but the portion that
reaches the sediments may be expected to persist for many years (Butler and Levy 1978,
Mann and Clark 1978, Sanders et al. 1980). Petroleum hydrocarbons may also enter the
Narrow River occasional oil spills.

5. Many commercial and residential structures in the Narrow River watershed may have
underground fuel tanks storing heating oil. Nationally, of the 1.2 million federally
regulated USTs, 139,000 have leaked and impacted groundwater quality (EPA 1995).
In Rhode Island, of 255 active USTs, 75% involve motor fuel leaks at gasoline service
stations (EPA 1995).

6. Boats may introduce petroleum hydrocarbons, solvents, antifreeze, antifouling paints,
heavy metals, acids/alkalis, surfactants present in most detergents and other cleaning
agents, nutrients, bacteria, floatables/plastics, and creosote from pilings (Olsen and Lee
1985, Milliken and Lee 1990).

C. Natural Features Affecting Water Quality
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1. Topography

a. The Narrow River is not truly a river. It is more accurately described as an
estuary or lagoon. This combination gives the Narrow River its unique quality and
character, but also hinders the natural capabilities the river system has for
assimilation of increased pollutant loadings.

b. The path the Narrow River follows was carved into the bedrock many millions of
years ago. During the most recent glacial transgression, 18,000 years ago, glaciers
deepened the river valley, steepening the flanking walls. As they retreated, a thin
veneer of till was deposited, blanketing the valley walls with stratified sand and
gravel deposited over the till in the bottom of the valley (Figure 3-1). The steep
walls of the watershed pose one of the more severe constraints to watershed
development. The western slopes range in steepness from 20-40% (Howard-Strobel
et al. 1986). There are several hills in the northwest region with greater than 15%
slopes that drain directly into the upper reaches of the estuary.

c. In the southern watershed, the topography slopes steeply to the flood plain along
the river which is low relief and is near sea level. The veneer of sand and gravel
thins, and bedrock outcrops in various locations (i.e., Gooseberry Island, southwest
shore of Pettaquamscutt Cove). Because the bedrock is close to the surface and the
soil layer is thin, the depth to the water table is usually less than three feet.

Original Edition Page 3 of 68 Chapter 3



Narrow River Special Area Management Plan

CARR
(PAUSACACO)
POND
NARRAGANSETT
T AV
LAKE LOWER POND
WATERSHED UPPER POND
DIVIDE
BOSTON
WESTERN RIDGE —f. LSS
v 7, A N
* ¥
TILL FLOODPLAIN
STRATIFIED SAND & GRAVEL
BEDROCK

Figure 3-1. A perspective

view of the topography and surficial geology of the

Narrow River watershed (River Landscapes 1976).
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2. Water Circulation

(a) The river is shallow (averaging 3-5 feet) except in the Upper and Lower Ponds
which have maximum depths of 44.3 feet and 64 feet respectively (ASA etal. 1995).
The constricted inlet channel, along with the bars and deltas in the lower portion of
the Narrow River causes the nature of the tides in the estuary to change significantly
along its length (ASA et al. 1995). Tides at the mouth of the Narrow River are
principally semi-diurnal, with a 12.4 hour period. The range of the tidal wave at the
mouth is 107cm. At the Sprague Bridge the tidal range is only 42cm. At the Lacey
Bridge, the tidal wave range is reduced to 13cm, and at the head of Upper Pond, the
range is less than 11cm (Gaines 1975). The time required for the tidal wave to
spread along the length of the Narrow River is between 4 and 6 hours (ASA et al.
1995).

(b) Flushing time calculations were determined by ASA et al. (1995) for the
Narrow River Stormwater Study. Flushing times were determined using an
estuarine box model developed for Narragansett Bay at ASA, called Bay Model
(Swanson and Jayko 1988). The model takes salinity values, freshwater inflows,
and loads for any given pollutant, along with decay parameters and a small set of
model execution parameters as input, and produces values for flushing time and
concentration of pollutant (ASA et al. 1995). Under average conditions, an
estimated 77 days would be required to move a contaminant introduced into Upper
Pond down the estuary to the mouth off Narragansett Beach. Under drought
conditions, it may take as long as a year and a half to flush the entire estuarine
system. Freshwater input to the Narrow River therefore plays a significant role in
pollutant behavior and potential impacts in this watershed ecosystem. Dye tests of
flushing during the study indicate that flushing was slower than the model predicted,
due to the complexities of the natural ecosystem and the complex interactions
between different sections of the river.
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Table 3-1. Flushing times as modeled by ASA et al. (1995) for various sections of the
Narrow River during “average” conditions (e.g., normal rainfall). Flushing time is the
time required, in days, to move from one river section to the next downstream section.
Integrated flushing time is the time, in days, to move from the given river section out
and into Rhode Island Sound. See Figure 3-2 for river section locations.

Flushing Time Integrated Flushing
Time
Location (days) (days)
Upper Pond 27.46 77.47
Lower Pond 47.73 50.01
Upper River 1.52 2.28
Lower River 0.65 0.76
Pettaquamscutt Cove 6.62 6.72
The Narrows 0.4 0.11

(adapted from ASA et al. (1995) Tables 4-15 and 4-16)
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Figure 3.2. Water bodies of the Narrow River System.
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3. Freshwater Inflow

(a) There are ten perennial streams that enter the Narrow River. The principal
streams are Gilbert Stuart Stream, which discharges into Upper Pond in the north,
and Crooked Brook and Mumford Brook, which discharge into Pettaquamscutt
Cove in the south (Urish 1991). The other regions receive the majority of their
freshwater inflow as groundwater seeping out along the coastal margin (Urish
1991). Gilbert Stuart Stream contributes about 34 percent of the total freshwater
flow to the watershed, and Crooked Brook, and Mumford Brook represent about 19
percent of the total freshwater flow (Urish 1991).

(b) Studies in the Narrow River watershed (Urish 1991; ASA et al. 1995) have
found that groundwater plays a significant role in watershed hydrology.
Overall, 65% of the total freshwater (streamflow, groundwater, overland runoff
and precipitation) flowing into the Narrow River ecosystem originates as
groundwater. The influence is even greater in the central portion of the
watershed where 73% of the freshwater entering the Narrow River goes through
highly permeable sands and gravels (Urish 1991). This freshwater flow not
only influences the flushing of the ecosystem, but is a major conduit for
pollutants to the estuary, particularly nutrients leached into the groundwater
from residential septic systems.

4. Anoxic Basins

(a) The two northern basins, Upper Pond and Lower Pond, were formed at the end
of the latest glacial period by melting ice blocks. The basins are an interesting
feature in that they are so unlike the rest of the Narrow River. The basins are
approximately fifteen times deeper than the lower reaches or the headwaters region,
and because of this great depth, have a separate and distinct character.

(b) The basins are characterized by strong water column stratification induced by
the sinking of heavier waters on flood tide below the more buoyant fresh upper
layers in a process termed density stratification (see Figure 3-3; Gaines 1975)