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Executive Summary 
 

Project Overview 

 

Introduction  

The Narrow River Watershed (also referred to as the Pettaquamscutt River) has long been 

recognized as a special place.  The scenic beauty of the Narrow River, the ecological resources 

of the estuary and wetlands, the historic and cultural resources along the rivers, and the 

opportunities for water-based recreation, including fishing, shellfishing, and swimming in the 

watershed are important values to the local communities and to the State of Rhode Island.  In 

some areas of the watershed, these water resources (both groundwater and surface water) are of 

excellent quality.  However, in other areas, waterbodies are not meeting their designated water 

quality goals.   

 

View of Narrow River from Bridgetown Bridge looking south.  (Google Maps) 

 

Purpose of Plan 

This plan is for the purpose of guiding actions to protect and restore the quality of the water 

resources and aquatic habitats in the Narrow River watershed.  A description of the water 

resource conditions, and the pollutants and other stressors and threats to water resources are 

discussed, along with a history of key actions that have been taken to protect and improve the 

water resources in the watershed.   

 

Watershed planning recognizes the geographical watershed as the appropriate unit for 

understanding and managing the water resources within it, and takes a comprehensive look at the 
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land uses, water uses, and human activities within the watershed that influence the quality of its 

water resources.  Watershed plan development incorporates water quality monitoring 

information and input from stakeholders across all levels of government and non-government 

organizations involved within the watershed in order to identify priority goals and action items to 

more effectively manage the water resources in the watershed.   

 

Informing the Plan 

 

Information for this plan was obtained from existing water quality reports, aquatic habitat 

reports, and pertinent plans and studies.  Information was also obtained through discussions and 

input from staff from the local municipalities and state government, the Narrow River 

Preservation Association, and the other organizations involved in protecting and restoring the 

water resources in the watershed.   

 

Goals for the plan were prioritized based on interest in particular water resource concerns and 

needs in the watershed and stakeholder input at the workshops.  Implementation action items 

were prioritized based on the goal priorities, professional judgement of the direct applicability of 

the action to address the concern, relative ease of implementing the measure, and stakeholder 

input during meetings and workshop exercises. 

 

Watershed Description 

 

The Narrow River watershed is located on the southwest 

side of Narragansett Bay and encompasses a portion of the 

towns of North Kingstown, South Kingstown, and 

Narragansett.  The watershed drains an area of 

approximately 8,650 acres into the Narrow River, which is 

an estuary approximately 6 miles long, with three major 

freshwater tributaries.  The Narrow River is mostly very 

shallow, with the exception of two very deep basins at its 

north end.  There are three major freshwater lakes and a 

number of small and intermittent streams and freshwater 

wetlands in the uplands of the watershed, two salt ponds, 

and coastal wetlands along the estuary.  The watershed 

supports a public drinking water groundwater supply; 

popular fishing, swimming, and boating areas; shellfish 

growing areas; and fish and wildlife habitats.   

 

 

Narrow River Watershed Locus 
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In general, the watershed has a rural to suburban development 

pattern, with just under 12% impervious surface coverage.  Over 

60% of the watershed is forested or wetlands and 33% of the 

watershed area is protected conservation land.  The most densely 

developed area in the watershed is along the Narrow River within 

the Town of Narragansett, which is residential development that 

has been sewered over the past 20 years.  The least developed 

area is within the Town of North Kingstown where there is no 

public water or sewer available.  The watershed area contains 

only 4% commercial development land uses and about 4% 

agricultural development land uses, while the predominate 

developed land use in the watershed is residential, at 24%.   

 

 

Key Issues in the Watershed  

 

One of the most prominent issues facing the watershed 

is the permanent closure, since 1985, of the Narrow 

River to shellfishing due to historically high bacteria 

concentrations impairing this waterbody.  Despite the 

amount of investment in both wastewater and stormwater improvements in the watershed over 

the past 20 years, this problem of high bacteria is not yet resolved.  The shape and geology of the 

watershed influences the susceptibility of this river to pollutant accumulation, while the capacity 

of the natural system is overburdened by the impact of the development and associated activities 

in the watershed.  As depicted in the Narrow River Special Area Management Plan, 

approximately 22% of the watershed is considered ñLand 

Developed Beyond Carrying Capacity.  A more concerted and 

continued effort is needed to reverse this negative impact of 

development.   

 

Other concerns include protecting the high-quality groundwater 

drinking water source; addressing high nitrogen levels in the 

estuary which threatens aquatic habitat; addressing phosphorus 

nutrient pollution and aquatic invasive species in the freshwater 

lakes; and protecting and restoring freshwater and coastal wetlands and their buffers to promote 

resiliency to climate change and retain the valuable benefits and functions they provide to clean 

water, stormwater flood and erosion control, and wildlife habitat.   

 

The predominant sources of water pollution in the watershed come from stormwater runoff, 

improperly treated wastewater, and pet and wildlife/waterfowl waste.  The watershed is also 

confronting the adverse impacts of sea level rise. 
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Watershed Plan Goals 

 

Goals for the Narrow River Watershed Plan are to:  

¶ Open shellfishing areas 

¶ Protect drinking water supplies 

¶ Protect and restore fish and wildlife habitats 

¶ Protect and restore wetlands and their buffers 

¶ Protect and restore recreational opportunities 

 

 

Priority Action Items 

 

The high priority action items necessary to adequately and effectively address the impairments 

and concerns in the watershed are listed below.  These actions are in addition to many existing, 

on-going actions that are taking place in the watershed to monitor, protect, and improve 

conditions.  The full list of recommended action items is included in Section VIII.  

 

Stormwater Management Actions 

¶ Eliminate illicit sanitary and gray-water connections to storm sewers.   

¶ Install stormwater BMPôs per the Narrow River TMDL as resources allow. 

¶ Continue to install stormwater BMPs per South Kingstown stormwater implementation 

strategy to implement the Narrow River TMDL. 

¶ Conduct feasibility and prioritization study for mitigation actions/ BMPs identified in the 

Crooked Brook TMDL. (Narragansett) 

¶ Implement stormwater mitigation to treat runoff from outfalls identified in the Crooked 

Brook TMDL as prioritized by feasibility study.  (Narragansett) 

¶ Consider adopting local stormwater requirements, including soil erosion control, for 

development projects smaller than one acre (smaller than the state minimum requirement) 

for new and redevelopment applications. 

¶ Review existing planning and development ordinances to evaluate what Low Impact 

Development (LID) techniques are included, decide what LID techniques would be 

appropriate for the community to incorporate, and adopt the use of the selected LID 

techniques into local development regulations for use in proposed development and 

redevelopment projects. 

¶ Ensure ordinances pertaining to Post Construction Stormwater Runoff Control are 

applied to all zoning districts; and also address the legal enforcement of operation and 

maintenance requirements, particularly for stormwater BMPôs on private property. 

¶ Ensure adequate resources to properly maintain BMPs. 

¶ Provide public education on ógood housekeepingô efforts that residents (and business 

owners) in the Narrow River Watershed can do to reduce pollutants in stormwater runoff.  

¶ Increase and improve performance of street sweeping of entire watershed.  Per the 

Crooked Brook TMDL, perform more frequent street sweeping of South Pier Road (to 

prevent sediment load observed in Sprague Brook at CB-14). 
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Wastewater Management Actions 

¶ Continue to implement and enforce local OWTS wastewater management plans, 

ordinances, and programs.  

¶ Strengthen each townôs role in identifying and addressing failed OWTSs. 

¶ Identify locations of failed septic systems and cesspools, and enforce repairs, upgrades 

(nitrogen removal), or connections to sewer.  Priority areas include near Mumford Road, 

Mettatuxet Brook, and Middlebridge. 

¶ Require homes or businesses in the sewered areas that are not connected to the sewer to 

connect. (Enforce existing connection requirements.) 

 

Pet Waste Management Actions 

¶ Towns enforce local ordinances and improve strategies requiring owners to pick up after 

their pets on all property.   

¶ Implement Crooked Brook TMDL recommendations to enforce existing town pet 

ordinances at:  stream channel running through Sprague Park, and Kingstown Road 

outfall to Sprague Pond. 

¶ Control pet waste at Dog Island and around the Narrows. 

 

Wildlife/Waterfowl Management Actions 

¶ Provide public education on the negative impacts of feeding waterfowl. 

¶ Identify a local group to devise a sustainable strategy to address waterfowl/wildlife 

management in the watershed.  Perform a study of wildlife locations and concentrations 

in the watershed and their impact to water quality of the freshwater stream input to the 

Narrow River (bacteria and nitrogen).   

¶ Encourage residents to allow tall, coarse vegetation to grow along the banks of the river 

segments frequented by waterfowl or install commercially available fencing to restrict 

waterfowl access to the water. (Consider a demonstration project to educate and spur 

interest.) 

 

Lawn and Turf 

¶ Educate residents why and how to limit application of fertilizers and pesticides to gardens 

and lawns to recommended doses and avoid application prior to rain events.  Consider 

offering ófreeô assessments and/or demonstrations. 

 

Wetland Protection and Restoration Actions 

¶ Target wetlands and ample buffers for open space protection strategies, including 

purchases, easements, and through alternative zoning techniques that require open space.  

Focus on assemblage of large areas of protected land in order to provide better protection 

for wetlands. 

¶ Protect marsh migration areas on the Narrow River through land acquisition and 

conservation easements, and where possible, remove barriers to migration (such as 

parking lots, hardened shorelines, etc.).   
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¶ Incorporate Low Impact Development techniques in local regulations to the maximum 

extent practicable. 

¶ Develop or update local conservation development ordinances to shift new construction 

and development projects away from SLAMM projected potential salt marsh areas. 

¶ Expand the óNo Wake Zoneô in the Narrow River to protect salt marsh and eelgrass bed 

habitats from increased erosion caused by motor boat wake energy.   

 

Buffer Protection and Restoration 

¶ Develop a watershed wide Buffer Protection and Restoration Plan 

¶ Work with landowners to promote buffer protection and restoration where possible. 

¶ Address horse farm property per Crooked Brook TMDL. (Lack of buffer on this property, 

also potential agriculture use.) 

 

Invasive Species Management Actions 

¶ As opportunities arise, take actions to control and manage invasive species in the 

watershed. 

 

Climate Change Resiliency Actions 

¶ Municipal Boards and commissions educate themselves on the impacts of flooding and 

sea level rise.  Recommended for all Board members to complete the PREP-RI on-line 

module series. 

 

Open Space/ Conservation Management Actions 

¶ Continue to pursue open space conservation, with a priority on areas that contribute to the 

protection and restoration of water quality and aquatic habitats, including wetlands and 

buffers, coastal marshes and migration areas, groundwater reservoirs and recharge areas, 

and Conservation Opportunity Areas.  Also focus on the connectivity of these areas. 

¶ Continue to restrict development in Areas of Critical Concern identified in CRMCôs 

Narrow River SAMP to low density residential use or acquire land as open space. 

Consider economic incentives for owners not to develop in these areas. 

 

Groundwater/Drinking Water Protection 

¶ Continue to acquire land and development rights, and to encourage land conservation in 

groundwater protection areas. 

 

Monitoring and Evaluation Actions 

¶ Continue monitoring to identify potential areas that can be opened for shellfishing. 

¶ Monitor bacteria in the Crooked Brook subwatershed in accordance with the Crooked 

Brook Bacteria TMDL.   

¶ Monitor bacteria in Pettaquamscutt Cove in accordance with the Narrow River TMDL.   

 

Public Education and Outreach Actions 

¶ Promote actions that can be taken by homeowners or individuals to keep water clean.  

¶ Promote support of watershed organizations. 
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Gaps in Information 

¶ Re-evaluate bacteria loading concentrations to the Narrow River to determine the amount 

of progress made towards the TMDL required load reductions.   

 

Plan Implementation 

¶ Initiate regular meetings of all 3 community representatives and NRPA to discuss 

successes, coordinate plan implementation, and identify plan revisions. 

 

 

Implementation 

 

The Narrow River Preservation Association (NRPA) is a key partner to promote implementation 

of this watershed plan.  NRPA has taken the lead on monitoring water quality conditions in the 

watershed; and actively works, together with its partners, to preserve, protect, and restore the 

natural environment.  Implementation of this plan will involve many stakeholders, each with 

identified action items.  Coordination and communication across the municipalities, the State, the 

NRPA, and other entities involved in protecting and restoring the water quality and aquatic 

habitats in the Narrow River Watershed is critical in order to achieve the goals of this plan.   
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I. Introduction 

 

A) Purpose of Plan 

 

The Narrow River Watershed (also referred to as the Pettaquamscutt River) has long been 

recognized as a special place.  The scenic beauty of the Narrow River, the ecological resources 

of the estuary and wetlands, the historic and cultural resources along the rivers, and the 

opportunities for water-based recreation, including fishing, shellfishing, and swimming in the 

watershed are important values to the local communities and to the State of Rhode Island. This 

watershed also supports a drinking water supply, a coastal National Wildlife Refuge, and is home 

to many residents and some local businesses.   

 

Protecting these water resources is important for the quality of life for the surrounding 

communities and to the well-being of the State of Rhode Island.  In some areas of the watershed, 

these water resources (both groundwater and surface water) are of excellent quality.  However, in 

other areas, waterbodies are not meeting their designated water quality goals.  For example, the 

Narrow River has a shellfishing ban due to high levels of bacteria.   

 

 

 

 
Kayaking on the Narrow River  
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The purpose of this watershed plan is to identify strategies and actions to protect, and where 

necessary, to restore the water resources and aquatic habitats in the Narrow River Watershed.  A 

watershed plan takes a comprehensive approach by considering all aspects of the hydrologic 

system (See Figure 1).  Known and potential sources of pollution and stressors to aquatic 

environments are identified and existing and needed efforts to address these problems in each 

community are evaluated.  The key element of the plan is the determination and prioritization of 

protection and restoration actions while making the most efficient use of financial, 

administrative, and organizational resources. 

 

Figure 1.  Watershed and Hydrologic Cycle Diagram 

 
Source: modified from 

https://www.dep.pa.gov/Citizens/JustForKids/Water/Watershed/Pages/WhatIs.aspx 

 

Watershed ï is the total area of land where all the water that is under it or drains off it goes 

to the same waterbody. Topography is the key element to establishing watershed 

boundaries. See Map 1 for Narrow River Watershed boundary. 

 

Watershed-Based Plan ï is a strategy and a work plan for achieving water resource goals 

in a watershed. It includes a description of the existing water quality conditions, identifies 

and prioritizes problems, and outlines what needs to be done to restore and protect the 

water resources and aquatic habitats of the watershed. 

https://www.dep.pa.gov/Citizens/JustForKids/Water/Watershed/Pages/WhatIs.aspx
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The Narrow River Watershed is fortunate to have been the focus of considerable study and 

funding to improve water quality and aquatic habitats.  Previously developed regional 

management plans have involved extensive research and stakeholder participation.  Large areas 

of the watershed have been sewered, and over $2,111,531 in state and federal grant funds have 

been invested for planning and installing stormwater best management practices (BMPs).  This 

speaks to the magnitude of the problem, the sensitivity of the watershed, and the dedication 

towards improving the conditions.  However, the work is not complete, and a more concerted 

effort is needed to counteract the negative impacts development has had on the water quality and 

aquatic habitats of the watershed.   

 

This watershed is also fortunate to have a number of very dedicated local groups committed to 

protecting and celebrating the land and water resources in the Narrow River Watershed.  The 

Comprehensive Plans for the three communities in the Narrow River Watershed recognize the 

value of water resources and include goals and policies to protect and restore water quality.  

These existing efforts should take the recommendations from this watershed plan and implement 

them in order to accelerate success in restoring and protecting the Narrow River Watershed for 

current and future generations. 
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Map 1 
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B) Water Quality and Aquatic Habitat Goals for the Watershed 

 

 

1) Open Shellfishing Areas 

 

The entire Narrow River is closed to shellfishing because 

it exceeds the water quality standard for shellfish 

consumption for bacteria (fecal coliform).  Improving the 

water quality in these waters could result in a re-opening 

of these shellfish beds, providing a sustainable economic 

and recreational resource to the residents of Rhode Island.  

The Rhode Island Shellfish Initiative states, ñShellfish are 

central to our history and culture in Rhode Island. They 

support our environment, health, family traditions, and 

economy; and they are an important part of our future.ò   

 

 

2) Protect Drinking Water Supplies 

 

The Pettaquamscutt Aquifer in North Kingstown supplies 

high quality drinking water to portions of the Towns of North Kingstown and Narragansett.  The 

Pettaquamscutt Aquifer has been designated by the US EPA as a Sole Source Aquifer, as part of 

the Hunt-Annaquatucket-Pettaquamscutt Aquifer.  This means that it is the only viable source of 

drinking water for the area it serves.  Drinking water is vital to the health of our citizens and in 

providing economic prosperity.  Protecting the source of supply is far cheaper than treating the 

water to remove contaminants.  As such, it is necessary that it continue to be well protected.   

 

 

3) Protect and Restore Fish and Wildlife Habitat 

 

The freshwater aquatic habitats, the brackish estuary, and the adjacent coastal wetlands are used 

by many species of wildlife as a primary food source, a rest stop along migratory routes, and as 

breeding, nesting, and spawning grounds.  Aquatic habitat can be threatened or degraded by 

excess nutrients, invasive species, fragmentation, and disturbance.  These threats are addressed 

by the following goals: 

 

(a) Reduce Excess Nitrogen.  

 

Excess nitrogen in coastal (salt) waters fuels algae growth.  Nitrogen levels in the Narrow River 

estuary are high.  Algae blooms are observed to be increasing in the Narrow River.  Increased 

algae blooms can result in conditions that can harm fish and other aquatic life.   
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(b) Reduce Excess Phosphorus.  

 

Excess phosphorus in freshwater bodies can cause algae blooms which can lead to low oxygen 

conditions, posing a threat to fish and other aquatic life.  Additionally, some types of blue-green 

algae produce a toxin, which is harmful to humans and pets, which is of growing concern.  Silver 

Spring Lake in North Kingstown and Silver Lake in South Kingstown are not meeting their 

water quality standards for fish and wildlife habitat due to excess phosphorus.   

 

(c) Reduce Aquatic Invasive Species (AIS) 

 

Aquatic invasive species (AIS), also called ónon-native aquatic 

species,ô out-compete native plants, disrupt the ecosystem, and 

create a nuisance for recreation.  Once established, AIS are 

difficult and expensive to control.  Management of AIS is 

needed to improve habitat and prevent the further spread of 

invasive plants.  Prevention of AIS from spreading is an 

equally important goal.  It is much easier to intervene and 

contain a small population than attempt to abate and control a 

widespread, well-established population of aquatic invasive 

species.  Silver Spring Lake in North Kingstown and Carr 

Pond in North Kingstown both are impaired by invasive 

fanwort and variable milfoil and are not meeting their water 

quality standards for fish and wildlife habitat. 

 

(d) Restore Connectivity of Aquatic Habitat for Fish and Wildlife 

 

Human made structures, including dams and road crossings (bridges and culverts), can obstruct 

the full functioning of river, stream, and wetland ecosystems.  Barriers to stream connectivity 

prevent the free movement of aquatic life up and down a river system, resulting in a fragmented 

aquatic habitat, particularly for migratory River herring and American eel.  These barriers can 

also increase the potential for flooding. 

 

 

4) Protect and Restore Wetlands and Their Buffers  

 

Freshwater wetlands and coastal salt marshes, along with the adjacent upland buffers, provide 

significant and economically valuable contributions to clean water, flood and storm surge 

protection, recreation, scenic beauty, and wildlife habitat.  They provide critical habitat for many 

of Rhode Islandôs rare and threatened wildlife species; and are among the most productive 

natural systems regionally and worldwide. In the coastal zone, high productivity supports the 

food chains that subsequently support the fish and shellfish industries.  Further, the protection 

wetlands provide through flood and storm surge mitigation and carbon sequestration is an 

important component in a climate change resiliency strategy.  
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5) Protect and Restore Recreational Opportunities 

 

There are many popular recreational activities that occur in the Narrow River Watershed.  The 

condition of the water quality or the aquatic habitat can negatively affect the recreational 

experience or the number of opportunities that are safely available for the public to enjoy.  

Aquatic invasive plants can smother native habitats and overtake a pond, negatively affecting 

fishing, boating, and swimming enjoyment, and aesthetic values.   

 

(a) Swimming 

 

There is one public beach in the Narrow River Watershedðat Camp Grosvenorðand it was 

closed to swimming 5 days during the 2018 swim season due to high levels of bacteria.  

Additionally, there are some private beaches (such as Mettatuxet Beach) and homes on the river 

where swimming does occur, which are not tested by the State.  Water quality data from the 

Watershed Watch program, a volunteer water quality monitoring network organized and 

supported by URI, shows that while average bacteria levels in the Narrow River are below the 

safe swimming standard, the bacteria levels sometimes exceed the safe swimming standard 

following major rain events.   

 

(b) Fishing 

 

Popular recreational fishing areas in the Narrow River watershed include the Narrow River, 

Silver Spring Lake in North Kingstown, and the salt ponds in Narragansett.  Striped Bass fishing 

is enjoyed in the Narrow River in the Spring when the Bass chase the herring during their annual 

spawning run upstream to Carr Pond, and in the Fall when the baitfish return to the sea.  Many of 

the strategies in this plan for protecting and restoring water quality and habitat will benefit 

fishing opportunities. 

 

 

 
Fishing at Sedge 

Island by the 

Narrows and 

Pettaquamscutt Cove 
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C) Approach for Developing the Plan/ How this Plan was Developed 

 

As stated before, the Narrow River has been the focus of considerable study, monitoring, and 

reports.  Development of this watershed plan relied heavily on such existing information.  No 

new research or water quality monitoring has been conducted to inform this plan.   

 

This plan compiles relevant existing information in one place to provide a comprehensive 

overview of the conditions in the watershed, actions taken, and the issues facing the watershed.   

 

State and local plans were reviewed for current and planned activities pertaining to the protection 

and restoration of water quality and aquatic habitats in the watershed.  Key action items from 

local Comprehensive Plans, Stormwater Management Plans and programs, On-site Wastewater 

Management Plans, and other relevant plans have been incorporated into this watershed plan.   

 

Noteworthy watershed-wide plans containing a wealth of relevant background information on 

the geology, hydrology, and history of development in the watershed, along with sources of 

pollution and thoughtful recommendations for land use policy and actions to improve water 

quality and prevent further degradation are the 1979 ñA Plan for the Narrow River Watershed: 

Tri-Town Narrow River Plan,ò prepared by River Landscapes for the Tri-Town Narrow River 

Planning Committee, and the 1999 ñNarrow River Special Area Management Plan,ò by the RI 

CRMC.  These plans may be slightly out of date, however they exemplify the history of concern 

and dedication to this watershed, and many of the key concepts are just as relevant today.  A 

complete list of existing documents referenced for this watershed plan are included in the 

Bibliography.  Sources of water quality data used in this plan are included with the relevant 

section.   

 

Stakeholders were also involved in the development of this plan, providing input on current 

concerns, activities, and data; reviewing goals; and the identification and prioritization of 

implementation activities (See Appendix 1.).   

 

Goals for the plan were prioritized based 

on interest in particular water resource 

concerns and needs in the watershed and 

stakeholder input at the workshops.  

Implementation action items were 

prioritized based on the goal priorities, 

professional judgement of the direct 

applicability of the action to address the 

concern, relative ease of implementing the 

measure, and stakeholder input during 

meetings and workshop exercises. 

 

 
 Narrow River Watershed Plan stakeholder meeting 
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II.   Watershed Description 
 

 

 

 

 

 

 

 

 

 

 

 

 

A) Hydrology Overview 

 

1) Surface Water 

 

The watershed of the Narrow River is approximately 8,650 acres (or about 14 square miles) 

draining from portions of the Towns of North Kingstown, South Kingstown, and Narragansett 

out into the western side of the mouth of the Narragansett Bay (see Map 2).  The watershed has 

freshwater streams that flow into a tidally influenced salt water estuary.  The Narrow River is the 

estuarine portion of the watershed. 

 

The Narrow River is approximately 5.9 miles long and starts at the north end of Upper Pond in 

the Town of North Kingstown, where it flows south and then forms the boundary between the 

Towns of South Kingstown and Narragansett.  Three perennial and seven intermittent streams 

discharge into Narrow River.  The principal tributaries are Gilbert Stuart Stream, which 

discharges into Upper Pond at the northern extremity of the river, and Mumford and Crooked 

brooks that discharge to Pettaquamscutt Cove, near the southern extremity.  Gilbert Stuart 

Stream contributes about 34% of the total freshwater flow to the watershed.  Crooked Brook and 

Mumford Brook represent about 19% of the total freshwater flow.  Upstream of the Gilbert 

Stuart Stream, and all within the Town of North Kingstown, are: Carr Pond, Mattatuxet River, 

Shady Lea Pond, and Silver Spring Lake.  There are also unnamed streams and tributaries 

flowing to these waterbodies, and an unnamed pond off Pendar Road.   

 

 

 

 

 

 

 

 

Quick Facts about the Narrow River Watershed:  

¶ Watershed Area: 8,650 acres 

Towns:  

o North Kingstown:  4,188 acres (48.4%)   

o Narragansett:   2,841 acres (32.8%) 

o South Kingstown:  1,621 acres (18.7%) 

¶ Major Waterbodies: Narrow River Estuary, Mattatuxet River, Crooked 

Brook, Mumford Brook, Silver Spring Lake, Carr Pond, Silver Lake 

 



DRAFT 

Page 17 

Section II. Watershed Description 

 

 

 

 

 

 

 
 
Gilbert Stuart Stream at Gilbert Stuart Museum 
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Map 2  
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In the southern portion, the watershed encompasses Silver Lake, Sprague Pond, and the saltwater 

ponds of Lake Canonchet/Little Neck Pond.  Silver Lake has no surface water inlet or outlet, 

though it is hydrologically connected with the Narrow River watershed via groundwater.  It is 

sometimes included in the Saugatucket watershed. 

 

The Lower and Upper Ponds are kettle hole ponds in the body of the river, at 60 and 40 feet 

deep, and approximately 1,500 feet and 1,800 feet at their widest, respectively.  They are both 

stratified in temperature and salinity with permanently anoxic bottom layers, and separated from 

each other and the downstream river by shallow sills less than one meter deep.  Occasionally 

they overturn, bringing nutrients and hydrogen sulfide gas to the surface.  The last time this was 

documented was in 2007, and partial overturns have occurred in 2010 and 2012 (any others since 

then?). 

 

The period of lowest flow of surface waters typically occurs in late summer to early fall, which 

coincides with the period of lowest groundwater table.  Flows gradually increase through the fall 

and winter months to peak during the early spring wet season.  Many of the smaller tributaries, 

such as Mettatuxet, Walmsley, and Crew brooks and Girl Scout and Seven Farms streams stop 

flowing or run completely dry during the warmest summer months.  (These small tributaries are 

not labeled on Map 2, but are discussed in the Narrow River Bacteria TMDL.) 

 

The watershed is narrow and oriented in a north and south direction.  It is underlain by a steep 

walled bedrock valley, which is overlain by a shallow layer of glacial unstratified deposits.  The 

steep shape of the valley is prominent today.  The flatter areas and river bottom have more 

stratified deposits.  Tidal deltas form the sediment deposits within and around the óNarrowsô 

inlet.   

 

The shape and geology of the watershed influences the susceptibility of this river to pollutant 

accumulation.  The amount of pollution entering the system has been too much for the natural 

flushing of the system given the tidal inflow and the amount of freshwater inflow from the 

tributaries and groundwater.   The capacity of the natural system is overburdened by the impact 

of the development and associated activities in the watershed.   

 

 

2) Groundwater 

 

Groundwater and surface water in the watershed are closely interconnected.  Groundwater is 

recharged by precipitation that filters down through the soils and then moves underground to 

lower places in the landscape.  At some point the groundwater will discharge to a river, stream, 

pond, or wetland.  Any pollutants in the groundwater are thus delivered to the surface water.  

During periods of drought, it is the groundwater that makes up the flow in the streams.  Overall, 

65% of the total freshwater flowing into the Narrow River ecosystem is from groundwater.  

 

Most of the groundwater in the Narrow River watershed is classified as GA, and the portion of 

the watershed which contains the Pettaquamscutt aquifer and its associated recharge area in the 
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Map 3  
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Town of North Kingstown is classified as GAA (see Map 3).  According to the DEM 

Groundwater Class Summary, groundwater classified GA or GAA are groundwater resources 

that are known or presumed to be suitable for drinking water use without treatment.  The 

difference between the GA classification and the GAA classification is that GAA is used for  

aquifers (and their recharge areas) that are potentially capable of serving as a significant source 

for public water, or are the wellhead protection areas for a public community well. 

 

 

B) Land Use 

 

The type of land use in a watershed has a direct effect on water quality.  In an undeveloped 

watershed natural processes occur, such as soil infiltration and plant uptake of water and 

nutrients, providing reduced runoff and groundwater recharge.  As watersheds become more 

developed with commercial, residential, and industrial land uses, the amount of stormwater 

runoff increases due to increasing areas of impervious surfaces, such as rooftops, roads and 

parking lots.  This stormwater carries pollutants such as bacteria, nutrients, metals, oils, sediment 

and chemicals that negatively affect nearby waterbodies.  Agricultural land use activities, such as 

fertilizer and pesticide application and manure from livestock, can also increase pollutants in 

nearby waterbodies.  The denser the development, or the more intensive the land use, the more 

opportunity for pollution to be generated and to enter our waterbodies and wetlands, unless these 

pollutant sources are properly managed.  

 

The Narrow River watershed is approximately 8,650 acres, composed mostly (66%) of forest, 

wetlands, and open water bodies.  (see Map 4, Land Use and Land Cover) The developed 

portions (34 %) within the watershed are predominantly residential (24.1%), with some 

agricultural (4.5%), commercial and industrial (3.7 % non-residential developed), and open 

developed land uses (1.8% open, such as ball fields and parks).  (See Pie Chart, Figure 2. and 

Table 1 for acreage.)   

 

 
Figure 2.
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Map 4  
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Developed areas are often characterized by relatively high levels of impervious coverðareas 

such as roofs, roads, and parking lots that prevent water from infiltrating into the soil.  In the 

Narrow River watershed, impervious surfaces cover 11.8% (1,018 acres) of the total land area 

(see Map 5, Impervious Surface, which includes a Table of impervious surface by town.).  

Impervious cover percentage is a useful indicator for assessing overall watershed quality.  As the 

amount of hard surfaces in a watershed increases, water pollution increases.  Studies indicate that 

watersheds with an impervious cover under 10% generally have streams that experience little to 

no significant impact from development, whereas watersheds with impervious cover over 10% 

start to have greater and greater negative impacts to streams. 

 

Table 1. Land Use and Cover Acreage and Percent 

Land Use / Land Cover 
Area 

(acres) 

Percent of 

Watershed 

Residential Developed 2,086 24.1% 

Non-residential Developed 322 3.7% 

Agriculture 393 4.5% 

Open Developed  

(i.e., recreation) 

152 1.8% 

Water 198.7 2.3% 

Forest & Wetlands 5,498 63.6% 

Total Watershed 8,649.7 100% 

Impervious Cover 1,018 11.8% 

 

 

However, impacts from impervious cover can be very local, depending on where the impervious 

surfaces are.  Narrow River watershed is not uniformly built up, therefore the impacts from 

impervious cover will differ depending on where it is in the watershed.  For example, the upper 

parts of the watershed in North Kingstown have a much lower impervious cover percent than the 

area around Mettatuxet Brook in Narragansett, and the resulting water quality reflects this.  

Table 2 (on Map 5) shows the amounts of impervious surface in the watershed by town. 
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Map 5  

Table 2.  
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Most of the high density, residential development in the watershed is located along the central 

section of the Narrow River within the towns of Narragansett and South Kingstown (see Map 4).  

In this area, residential lots varying from 1/8 to 1/2-acre directly abut the river, and there is little 

to no buffer protecting the river where these neighborhoods exist.  Most of the forested portion 

of the watershed lies to its north in the Town of North Kingstown, though there are also some 

large portions of undeveloped land within the towns of South Kingstown and Narragansett, and 

some protected areas abutting the river.  The commercial and industrial lands are located in areas 

of good access to major roads, mostly on the outer edge of the watershed.  The agricultural lands 

are located mostly along Route 1 in South Kingstown and North Kingstown, along the western 

side of the watershed.   

 

Map 4, Land Use/ Land Cover, shows the location of developed areas and agricultural lands in 

the watershed.  Note the relation of developed land types and agricultural land to the proximity 

of waterbodies in the watershed. 

 

Additionally, the Coastal Resources Management Council has classified the land use in the 

watershed in terms that describe the environmental impact associated with the existing 

development patterns.  These classifications, as described in the Narrow River Special Area 

Management Plan, are currently used for management purposes and local land use regulations.  

These areas are mapped (Figure 3) for each town and described as follows:  

 
ñLands Developed Beyond Carrying Capacity are developed at densities of one residential or 

commercial unit on parcels of less than 80,000 square feet, and frequently at higher densities of 

10,000 square feet or 20,000 square feet. Intense development associated with Lands Developed 

Beyond Carrying Capacity is the result of poor land use planning and predates the formation of the 

Council. High nutrient loadings and contaminated runoff waters from dense development have 

resulted in a high incidence of polluted wells and increased evidence of eutrophic conditions and 

bacterial contamination in the Narrow River. Most of the OWTS in these areas predate RIDEM 

regulations pertaining to design and siting standards, and have exceeded their expected life span. 

 

ñLands of Critical Concern are presently undeveloped or developed at densities of one 

residential unit per 120,000 square feet. These lands may be adjacent to or include one or more of 

the following: sensitive areas of the Narrow River that are particularly susceptible to eutrophication 

and bacterial contamination; overlie wellhead protection zones or aquifer recharge areas for existing 

or potential water supply wells; areas designated as historical/archaeological sites; open space; areas 

where there is high erosion and runoff potential; habitat for flora and fauna as identified through the 

Natural Heritage Program, large emergent wetland complexes, and U.S. Fish & Wildlife lands; and 

fisheries habitat. 

 

ñSelf-Sustaining Lands are undeveloped or developed at a density of not more than one 

residential unit per 80,000 square feet. Within these areas, the nutrients discharged to groundwater 

by septic systems, fertilizers and other sources associated with residential activities may be 

sufficiently diluted to maintain on-site potable groundwater. However, the one residential unit per 

two acre standard is not considered sufficient to reduce groundwater nitrogen concentrations to 

levels which will prevent eutrophication, or mitigate for dense development in other portions of the 

watershed.ò 

 



DRAFT 

Page 26 

Section II. Watershed Description 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. CRMC Land Use Classification Maps for 

North Kingstown, South Kingstown, and 

Narragansett 
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According to these maps, approximately 22% of the watershed has been ñDeveloped Beyond 

Carrying Capacity.ò  In order to reverse the impact that this development has caused, more 

concerted efforts to prioritize stormwater treatment retrofitting, buffer restoration, more intensive 

wastewater management, and public education to target source reduction is needed.  Not only is 

there a need to reverse the impact on water quality that this overdevelopment has caused, but 

there is also a need to prevent further degradation with new development to this sensitive system.  

The ñLands of Critical Concernò make up approximately 40% of the watershed.  Here, the 

priorities are on meeting the SAMP regulations, ensuring greater protection from stormwater and 

erosion than the State minimums, ensuring minimal impact from wastewater, providing public 

education on residential source reduction strategies (ie, fertilizer use, pet waste, impervious 

surfaces, etc.) as discussed later in this plan, and taking advantage of open space conservation 

opportunities.   

 

 

Future development has the potential to further impact water quality and aquatic habitat by 

generating more impervious cover and pollutants from added land uses.  To calculate a rough 

estimate of the remaining developable land in the watershed, we must factor the land that is 

already developed, land that has further development potential (forest and agriculture), land that 

has physical constraints to development (wetlands, open water), and land that is protected from 

future development (legally protected conservation land).  There are roughly over 1,000 acres of 

potentially developable land remaining in the watershed, and most of this land is zoned for 

residential land uses.  See Table 3 for factors used in this estimate calculation. 

 

 Table 3:  Remaining Developable Land Estimate 

Land Use 
Area 

(acres) 

Percent of 

Watershed 

Total Watershed 8,650 100% 

Residential Developed 2,086 24% 

Non-residential Developed 322 4% 

Open Developed  

(i.e., recreation parks) 

152 2% 

Total Developed 2,560 30% 

Water 199 2% 

Wetlands 1,877 22% 

Protected Conservation 2,887 33% 

Total Constraints 4,963 57% 

Remaining Developable 

Land 

1,127 13% 

 

 

 

C) Drinking Water 

 

Residents and businesses in the watershed are supplied with high quality drinking water from 

groundwater sources both within and outside of the watershed.  The majority of the public water 
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supplied in the watershed comes from wells outside the watershed.  Likewise, groundwater from 

within the watershed serves areas outside of the watershed.  The area supplied by a public water 

system in the Narrow River watershed is shown on Map 6.   

 

Public Water Supplies within Narrow River Watershed 

 

There are 6 public drinking water well sources in the watershed, all within the Town of North 

Kingstown.  ñPublicò water suppliers are those systems that are monitored by the RI Department 

of Health to ensure they provide safe drinking water, and which have at least 15 service 

connections or regularly serve an average of at least 25 individuals daily at least sixty days out of 

a year.  Protecting these sources of supply is far cheaper than treating the water to remove 

contaminants. 

 

A portion of the Narrow River Watershedðthe Pettaquamscutt Aquiferðsupplies public 

drinking water to portions of the Towns of North Kingstown (Saunderstown area) and 

Narragansett that are both within and outside the Narrow River watershed.  The Pettaquamscutt 

Aquifer is located in the Town of North Kingstown and has been designated by the US EPA as 

part of the Hunt-Annaquatucket-Pettaquamscutt Sole Source Aquifer.  This means that it is the 

only viable source of drinking water for the area.  This supply is owned and managed by the 

North Kingstown Water Department. 

 

The Town of North Kingstownôs water system has 3 public wells in the watershed on the 

northeast shore of Carr Pond.  These are termed ñcommunityò public wells because they provide 

water to year-round residents.   

 

[It is in the Town of Narragansettôs interest to support water supply protection efforts in the 

Town of North Kingstown; however, water supply to the residents and businesses in the 

watershed is also provided from sources outside the watershed, which are not discussed in this 

plan.  Coordination on drinking water supply protection and planning transcends the watershed.  

The task of coordinating planning is covered as a required element of the local comprehensive 

plans, which is likewise acknowledged in the required Water Supply System Management Plans 

for the individual suppliers.]      

 

There are also 3 privately owned businesses in North Kingstown with wells that provide water to 

the public.  These are referred to as ñnon-communityò public wells.  The distinction between a 

community and non-community well determines the types and frequency of well testing required 

by the Department of Health.   

 

The wellhead protection areas for these 6 public wells are shown on Map 6.  These well-head 

protection areas are defined by RIDEM as areas that contribute groundwater to these wells. 
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Map 6  
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Private Wells  

Homeowners that are not connected to a public water system depend on an on-site drinking water 

well for their own water supply, which is primarily the North Kingstown portion of the watershed 

and the northeast corner of South Kingstown.  Homeowners are responsible for testing their own 

water supply and taking actions to protect it on their property from septic systems, lawn care, and 

other homeowner activities that may involve potential pollutants. 

 

 

D) Wastewater 

 

Public sewer services portions of Narragansett and South Kingstown within the watershed.  It is 

provided through the Town of South Kingstown Wastewater Divisionôs regional wastewater 

treatment facility located on Westmoreland Street in Narragansett.  The sewer system is not a 

combined system with stormwater.  The discharge from this system is outside of the watershed, 

to a point east of South Pier Road in the Narragansett Bay.  See Map 7 for areas in the watershed 

that have public sewer. 

 

Most of the developed properties in the watershed within the Town of Narragansett are now 

sewered, although there may be some properties within the sewered area that have not connected 

to the public system.  Some densely developed neighborhoods immediately adjacent to the 

Narrow River within the Town of South Kingstown are also sewered, though not all of the 

properties in the Middlebridge area between Lafayette (west) Ave and Riverside Drive (verify) 

are connected to the public system.  Some areas south of Pettaquamscutt Cove in South 

Kingstown and Narragansett are also sewered.    

 

The rest of the watershed, including the entire portion within the Town of North Kingstown, and 

the less densely developed areas of South Kingstown, relies exclusively on private individual on-

site wastewater treatment systems (OWTS).   

 

29% (2,467 acres) of the total watershed area is served by a municipal public sewer system: 

¶ 73% of the watershed area in Narragansett (2068 acres) 

¶  0 % of the watershed area in North Kingstown 

¶ 23% of the watershed area in South Kingstown (371 acres) 
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Map 7  
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E) Wetlands 

 

In the Narrow River watershed, there are both freshwater and salt water wetlands.  Wetlands 

provide key links in the water cycle between surface water and groundwater.  Freshwater 

wetlands exist in areas where the groundwater table is close to the surface and often in proximity 

with other surface waters, while coastal wetlands interact with estuarine and marine waters in the 

intertidal zone.  Vegetated wetlands support both aquatic and terrestrial species many of which 

have specially adapted to the conditions present in wetlands.  See Map 2 for the location and 

extent of wetlands in the watershed. 

 

Wetlands perform specific functions and processes, which can be broken up by broader 

categories of óhydrologic,ô ówater quality,ô and ówildlife habitatô functions.  We also put values 

on the services, goods, and qualities that wetlands provide us through those functions. We now 

recognize that these óecoservicesô provide significant value to society, however in the past, when 

the role of wetlands was not understood, wetlands were considered a nuisance and so were filled 

in, ditched and drained, or otherwise destroyed.  Wetlands are also being recognized for the role 

they play in mitigating climate change by sequestering carbon out of the atmosphere where it 

contributes to global warming. 

 

 

Water quality functions and values: 

¶ Wetland plants and soils can store, filter, and naturally treat nutrients and other 

stormwater pollutants that may otherwise reach rivers, streams, and lakes. 

¶ Coastal wetlands filter and trap pollutants, nutrients, and sediments from 

freshwater overland flows.   

 

Wildlife habitat functions and values:  

¶ Wetlands are important habitats for aquatic, terrestrial, and avian species, and 

particularly important for endangered, threatened, and migratory species. 

¶ Wetlands are a critical habitat for many of Rhode Islandôs rare and threatened 

wildlife species.   

¶ Freshwater wetlands and salt marshes are among the most productive natural 

systems regionally and worldwide, producing more plant and animal biomass than 

upland forests and grasslands. 

 

Hydrologic functions and values: 

¶ Wetlands store water during rainy periods and slowly release it, thereby helping 

to control flooding and also keeping streams flowing when they might otherwise 

be dry.   

¶ Coastal and freshwater wetlands stabilize shores to provide erosion protection 

from the forces of overland flow, wave action, tidal action, and storm surge.   
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Other wetland values:  

Wetlands provide us with: 

¶ protection from climate change through carbon sequestration. 

¶ educational, scenic, and historic resources. 

¶ recreational resources such as hunting, fishing, and bird watching. 

 

 

Wetlands in the Narrow River Watershed 

 

Because of its wetland resources, the Narrow River has been designated by the RIDEM (in the 

Stateôs Water Quality Regulations) as a óSpecial Resource Protection Watersô due to its óunique 

fresh water wetlands,ô óecological habitat,ô óconservation areas,ô and ócritical habitat for rare and 

endangered species.ô 

 

There are approximately 1,910 acres of wetlands (freshwater and coastal, not including 

freshwater ponds) in the Narrow River watershed.  This represents 22% of the land area in the 

watershed.   

 

The freshwater wetlands in the Narrow River watershed consist predominantly of deciduous 

forested wetland, which is also the most common wetland type in Rhode Island.  The watershed 

also contains approximately 148 acres of rare and sensitive types of freshwater wetlands, 

including emergent marsh or wet meadow, emergent fen or bog, scrub-shrub fen or bog, and 

cedar swamps (coniferous forested wetland).  Freshwater wetlands and ponds make up about 

20% of the watershedôs land area.  To compare, wetlands and ponds comprise about 13% of the 

Stateôs land area.   

 

Estuary systems, including the Narrow River, contain a number of different types of salt water 

wetlands, including tidal creeks, tidal flats, low salt marshes, high salt marshes, salt panne, salt 

scrub, and brackish marshes.  There are approximately 262 acres of coastal wetlands in the 

Narrow River watershed.  Rare coastal wetlands present in the watershed include sea level fens 

and brackish marshes. 

 

The Narrow River SAMP and the Rhode Island Wildlife Action Plan point out the Narrow River 

estuarine wetlands as important habitat for a number of species.  Of note is the Pettaquamscutt 

Cove and its salt marshes, which are internationally important for the conservation of waterfowl, 

particularly the American Black Duck; and for the conservation of salt marsh birds, such as the 

Salt Marsh Sparrow, which is considered by Partners in Flight to be a species of highest 

conservation priority in the Northeast (due to habitat loss from sea level rise and human 

development of coastal habitats).  According to the State Wildlife Action Plan, ñSalt marshes are 

universally considered to be among the most important wildlife habitats in North America, and 

Rhode Islandôs contribution to the regional distribution and conservation of this habitat is 

significant.ò   
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Most of the salt marshes in the Narrow River watershed are located in the southern portion of the 

estuary in the Pettaquamscutt Cove.  Pettaquamscutt Cove is almost completely surrounded by 

broad expanses of salt marsh with several marsh islands present in the shallow waters.  Smaller 

salt marsh patches extend up the river, on both sides, as far north as Middlebridge.  Vegetation 

type within the estuary changes with salinity and tidal inundation.  Salt pannes (depressions in 

the high marsh) present in the lower estuary are hyper-saline and partially submerged. 

 

 
Salt marsh in the Narrow River. 

 

Brackish marshes occur in the upper reaches of tidal rivers and the upland edges of salt marshes 

where salinity levels are reduced, allowing for a higher diversity of plants than in a salt marsh.   

Brackish marshes are primarily transitional habitats that occupy limited areas for a combined 

total of less than 300 acres statewide.  Brackish marshes dominated by cattails are present within 

the Narrow River system (Enser and Lundgren 2007, citation from RI Wildlife Action Plan, 

2015).  Also of note, is the presence of a very unique and rare coastal wetland, the Sea Level Fen 

at Narrow River, which is one of only two known locations in the State.  Sea level fens are an 

emergent wetland community that occupies the interface at the upper end of tidal marshes where 

there is an upland freshwater source, typically groundwater seepage. 
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Freshwater wetlands contiguous to the salt marshes which surround the estuary account for 

almost half of the freshwater systems within the watershed.  The remaining freshwater wetlands 

can be found along the Mattatuxet River and Gilbert Stuart Stream in the headwaters region, and 

in an extensive trellis network of small streams and wetlands which effectively reach every 

corner of the watershed.   

 

It is important to note that while wetlands perform certain functions, their deterioration or 

destruction has the opposite effect.  Likewise, restoring a wetland has the ability to bring those 

functions back.  Not all wetlands perform all functions.  Performance depends on the 

characteristics of the wetland, including its position in the landscape, and the condition of the 

wetland.  Wetlands can be classified according to their location in the landscape, and this 

classification system can be used to identify wetlands with a probability of performance for 

certain functions, which can be used to prioritize wetlands for protection and restoration efforts 

on a watershed basis, depending on the goals of the watershed plan.   

 

In 2014, a project that enhanced Rhode Island wetland mapping data from the National Wetlands 

Inventory (NWI) was developed to be able to predict wetland functions at the landscape level.  

Hydrogeomorphic-type descriptors were added to the standard NWI data to create what is now 

called an ñNWI+ database,ò which was used to construct an on-line mapping tool.  According to 

this database and mapping, the Narrow River watershed contains wetlands that can be 

characterized by their functions as follows: [would be nice to be able to provide a map or this 

information, or the Restoration types 1 and 2 in the One Stop] 

Å xx acres or percent ï ósurface water detentionô  

Å xx acres or percent ï óbank and shoreline stabilizationô 

Å etc. 

 

 

[what specific dominant role do wetlands provide in the Narrow River watershed? I donôt know.  

Differentiate freshwater role and coastal role.] 
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III.  Water Quality 
 

The primary water quality concerns within the Narrow River Watershed are bacteria levels, 

which have resulted in a permanent closure to shellfishing in the estuary, and excess nutrients 

which negatively affect the aquatic habitats in the watershed.  This section provides a summary 

of the water quality of the waterbodies (that have an assigned RIDEM Waterbody ID number) 

and groundwater aquifer in the Narrow River watershed, including identification of which 

waterbodies are not meeting water quality standards.  (For a discussion of conditions by each 

surface waterbody in the watershed, see Appendix 8, Assessment of Waterbodies).  

 

 

A) Surface Waters 

 

1) Impaired Water Quality Segments 

 

The State of Rhode Island Water Quality Rules specify the criteria each waterbody in the State 

shall meet.  The Narrow River has a designated salt water use classification of SA, which means 

that óthese waters are designated for shellfish harvesting for direct human consumption, primary 

and secondary contact recreational activities, and fish and wildlife habitat, among other uses, and 

that the river shall have good aesthetic value.ô  All of its freshwater tributaries, and the lakes and 

ponds within the Narrow River Watershed have a fresh water classification of either A or B, 

which means that these waters are designated for primary and secondary contact recreational 

activities and for fish and wildlife habitat, and that they shall have either excellent (óAô) or good 

(óBô) aesthetic value.  However, the Narrow River itself, and six of the freshwater bodies (that 

have been assessed) in the watershed do not meet the water quality criteria to actually support 

one or more of these designated uses.  When a waterbody does not meet a designated use, it is 

considered ñimpairedò for that use, and the cause of the impairment is identified.  (More detailed 

descriptions of the State waterbody water quality classification system and the designated uses 

are provided in Appendix 2.) 

 

A list of each waterbody segment, as defined by RIDEM, in the Narrow River Watershed, along 

with its Classification and status of supporting its designated uses, is presented in Table 4., 

below.  The determination on impairments to date in the Narrow River watershed is based on the 

data from the Watershed Watch water quality monitoring program, which is reviewed and 

compared to the stateôs Water Quality Standards by RIDEM Office of Water Resources Water 

Quality Assessment Program.  This is for waterbodies that are identified and tracked by the state 

to report under its Clean Water Act obligations.  Not all waterbodies in the watershed are used 

for this reporting, which explains why some waterbodies in the watershed do not have a 

waterbody segment ID, or are not listed in the table. 

 

A discussion of the pollutants and stressors causing impairments follows.  See also Map 8, 

Impaired Waters. 
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Map 8  
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When a waterbody is determined to be impaired by RIDEM and listed on the State of RIôs 

óImpaired Waterbody List,ô a Water Quality Restoration Plan, also called a Total Maximum 

Daily Load (TMDL) analysis, is scheduled to be developed for that waterbody for its specific 

pollutant and impairment.  However, for impairments not caused by a pollutant, such as non-

native invasive species, a TMDL is not required.  Key elements of a TMDL include identifying 

the pollutant sources and the degree of pollutant reduction necessary to attain the applicable 

water quality standards.  Additionally, TMDLôs include important recommended mitigation 

actions to achieve the necessary water quality improvements. 
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Table 4.   Narrow River Watershed Water Quality Use Assessment Status (From 2016 Integrated Report) (from North to South) 

Name of Water 

Body  

(Segment ID) 

Town Cause of 

Impairment (s) 

Use Not Supported 

due to impairment 

Status of 

TMDL  

Notes Classification  

       

Silver Spring 

Lake 
(RI0010044L-02) 

North 

Kingstown 

Phosphorus,  

Non-Native 

Aquatic Plants 

(Fanwort and Variable 

Milfoil ), and 

Mercury in Fish 

Tissue 

Fish and Wildlife 

Habitat  

 

 

 

Fish Consumption 

Scheduled 

for 2023 

 

 

Scheduled 

for 2020 

Fully supporting 

Primary and Secondary 

Contact Recreation 

 

Trophic Status:  

Mesotrophic 

B 

Mattatuxet River 

and Tributaries  
(RI0010044R-02) 

North 

Kingstown 

   Fully supporting 

Primary and Secondary 

Contact Recreation and 

Fish and Wildlife 

Habitat.  

Not assessed for fish 

consumption. 

B 

Unnamed 

Tributary to Carr 

Pond 
(RI0010044R-04) 

North 

Kingstown 

   Not Assessed B 

Carr Pond 
(RI0010044L-03) 

North 

Kingstown 

Non-Native 

Aquatic Plants 

(Fanwort and Variable 

Milfoil ) 

Fish and Wildlife 

Habitat 

N/A Fish Consumption not 

assessed; Fully 

supporting primary and 

secondary contact 

recreation.   

Trophic Status:  

Mesotrophic 

B 

Gilbert Stuart 

Stream 
(RI0010044R-01) 

North 

Kingstown 

   Fully Supporting Fish 

habitat and Primary and 

Secondary Contact 

Recreation.  Fish 

consumption not 

assessed. 

A 
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Name of Water 

Body  

(Segment ID) 

Town Cause of 

Impairment (s) 

Use Not Supported 

due to impairment 

Status of 

TMDL  

Notes Classification  

Unnamed 

Tributaries #1 

through #5 to 

Pettaquamscutt 

River 
(RI0010044R-05, -

06, -07, -08, -09) 

North 

Kingstown, 

South 

Kingstown, 

and 

Narragansett 

   Not Assessed A 

Mettatuxet 

Brook  
(tributary to 

Pettaquamscutt 

River)  (no ID) 

Narragansett (Fecal Coliform) (Primary and 

Secondary Contact 

Recreation* not 

officially listed) 

(included in 

Narrow 

River 

Bacteria  

TMDL, 

2001) 

*This waterbody has 

not been assigned an 

ID, therefore, it is not 

included in the stateôs 

303d list, however, it is 

known to have high 

bacteria, as documented 

in the TMDL.   

N/A 

Pettaquamscutt 

River 
(RI0010044E-01A) 

North 

Kingstown, 

South 

Kingstown, 

and 

Narragansett 

Fecal Coliform Shellfish 

Consumption 

Approved 
4/29/2002 

Fully supporting 

primary and secondary 

contact recreation. Not 

assessed for Fish 

habitat and 

consumption. 

SA 

Pettaquamscutt 

River 
(RI0010044E-01B) 

Narragansett Fecal Coliform Shellfish 

Consumption 

Approved 
4/29/2002 

Fully supporting 

primary and secondary 

contact recreation. Not 

assessed for Fish 

habitat and 

consumption. 

SA{b}  

Crooked Brook 
(RI0010044R-03 

Narragansett Fecal Coliform Primary and 

Secondary Contact 

Recreation 

Approved 
2/19/2003 

Fish Habitat and Fish 

Consumption not 

assessed. 

A 



DRAFT 

Page 41 

Section III. Water Quality 

Name of Water 

Body  

(Segment ID) 

Town Cause of 

Impairment (s) 

Use Not Supported 

due to impairment 

Status of 

TMDL  

Notes Classification  

Mumford Brook 
(RI0010044R-10) 

South 

Kingstown, 

Narragansett 

Fecal Coliform Primary and 

Secondary Contact 

Recreation 

Approved 
4/29/2002 

Fully supporting Fish 

and Wildlife Habitat; 

Fish Consumption not 

assessed 

A 

Lake Conochet / 

Little Neck Pond 
(RI0010042E-03) 

Narragansett    Not Assessed SA 

Sprague Pond 
(RI0010044L-04) 

Narragansett    Not Assessed A 

Sprague Brook 
(RI0010044R-11) 

Narragansett    Not Assessed A 

Silver Lake 
(RI0010045L-05 

South 

Kingstown  

Phosphorus,  

Dissolved Oxygen 

Fish and Wildlife 

Habitat 

Scheduled 

for 2023 

Fish Consumption not 

assessed; fully 

supporting primary and 

secondary contact 

recreation; 

Surveyed for AIS in 

2017- no AIS observed. 

Trophic Status:  

Mesotrophic 

B 
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2) Pollutants and Stressors in the Narrow River Watershed 

 

The major water quality pollutants and stressors in the Narrow River Watershed are: 

¶ Bacteria (Fecal Coliform) 

¶ Phosphorous 

¶ Nitrogen   

¶ Non-native Aquatic Plants/Species (stressor) 

¶ Mercury 

¶ Low Dissolved Oxygen (stressor) 

 

Each of these pollutants and stressors are discussed below. 

 

(a) Bacteria (fecal coliform) 

 

As indicated above, major water quality impairments in the Narrow River watershed are the 

result of fecal coliform.  Fecal coliform is often utilized as an indicator bacterium to measure a 

waterbodyôs potential for disease transmission.  Elevated fecal coliform levels in surface waters 

increase the likelihood that associated pathogens are also present.  Pathogens can adversely 

affect human health through skin contact, such as swimming, or through ingestion of water, 

contaminated fish, or shellfish.  The fecal coliform levels that have been found in the Narrow 

River have led to the River being permanently closed to shellfishing since 1986. 

 

Water quality data indicates that the concentrations of fecal coliform peak in the warmest 

summer months (usually August or September) and are highest immediately following a 

significant rainfall event. 

 

Primary sources of fecal coliform to waters in the Narrow River watershed are: 

¶ Stormwater runoff  

Stormwater transports bacteria to the receiving waters from domestic animals (pet 

waste), wildlife, and failed septic systems that has accumulated on streets, lawns, 

parking lots, storm drain systems, docks, and along the shoreline.   

¶ Inadequately treated wastewater from septic systems in close proximity to the water. 

¶ Leaking sewer lines and/or illicit connections. 

¶ Direct loadings from waterfowl 

¶ Animal waste from farm operations (a horse farm on Crooked Brook was suspected in 

2001) 

 

The RI DEM has developed two TMDLôs for Fecal Coliform bacteria in this watershed- one 

approved in 2001 for the Pettaquamscutt (Narrow) River including the Narrow River Estuary, 

Gilbert Stuart Stream, and the Mumford Brook; and the other approved in 2002 for the Crooked 

Brook.  The TMDLôs contain calculated reductions in the amount of bacteria needed to meet the 

water quality goal for shellfishing, along with important recommended mitigation measures to 

achieve the necessary water quality improvements.   
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The required pollutant load reductions as originally listed from the 2001 and 2002 TMDLôs for 

bacteria are in Table 5. 

 

  Table 5.  Pollutant Load Reductions Needed 

Waterbody Section Reduction 

Needed 

Narrow River:  

all sections (salt water) 

 

90% 

Freshwater Tributaries: 

Gilbert Stuart Stream: 98.9%1 

Mumford Brook:  99.9% 

Crooked Brook: 

(mouth at discharge to cove) 

99% 

Crooked Brook:  

(freshwater) 

99+% 

 

The percent reductions are a measure of the severity of the pollution and the amount of pollution 

abatement actions needed to meet water quality standards. 

 

In general, both bacteria TMDLôs recommend structural and non-structural stormwater best 

management practices (BMPôs), homeowner education on stormwater pollution, illicit discharge 

detection / correction of failing septic systems, and waterfowl management.  (Since stormwater 

is a significant source of the bacteria, the TMDLôs must also be addressed in the applicable MS4 

Stormwater Management Programs.  See Section IV. A.)  

 

Progress on the implementation of the Narrow River TMDL has involved addressing the 

stormwater outfalls in the Towns of Narragansett and South Kingstown with the development of 

two stormwater design strategies:   

¶ Narrow River Stormwater Abatement Study Final Report, November 2006 by 

Fuss & OôNeill, prepared for RIDEM, for outfalls in the Town of Narragansett 

¶ Stormwater Attenuation and Source Reduction Strategy for the Pettaquamscutt 

River: Revised Final Plan, December 2016 by Fuss & OôNeill, for the Town of 

South Kingstown 

 

These studies include conceptual design plans and provide the basis for subsequent structural 

BMP construction projects, discussed below.  Construction of these recommended BMPôs is on-

going in Narragansett and is nearing construction start in South Kingstown.  One outfall has 

recently been discovered in North Kingstown, which should also be addressed.   

 

Over the past seventeen years since the Narrow River TMDL plan was developed, significant 

progress has been made towards its implementation, resulting in improved water quality 

conditions.  However, these improvements have not been enough to reduce the bacteria to levels 

safe for shellfishing, and the entire area remains closed.  Five of the twelve stormwater outfall 

                                                 
1 In 2008 Gilbert Stuart Stream was removed from the list of impaired waterbodies.  See Appendix 8 under Gilbert 

Stuart Stream for Section 319 Nonpoint Source Program Success Story. 
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locations identified in the Narrow River Bacteria TMDL for needing stormwater BMPs still need 

to be addressed.  Additionally, no analysis has been performed to update the current bacteria 

inputs to the river at the outfall locations.  Such an assessment would be useful to determine the 

effectiveness of the BMPs that have been installed, if the BMPs are properly functioning as 

intended, whether interim milestone improvements in water quality have been made, or if other 

changes in water quality conditions have occurred.  This information is necessary in order to 

evaluate if adjustments are needed to the water quality improvement strategy.  This is a gap in 

the monitoring and evaluation part of the process that needs to be addressed.  Adaptive 

management is an integral part of watershed planning. 

 

No progress has yet been made on implementation of the Crooked Brook Bacteria TMDL.   

 

 

Remaining mitigation action items from the bacteria TMDLs are incorporated in the 

Implementation Action Item Table in Section VIII. of this watershed plan.  Since many of the 

original mitigation measures have been implemented over the years, and water quality 

improvements have been observed through the NRPA Watershed Watch monitoring program, it 

is recommended that the bacteria loading concentrations to the Narrow River be re-evaluated to 

determine the amount of progress made towards the required reductions, and that RIDEM 

continue to conduct shellfish monitoring to determine whether certain areas of the river may be 

opened to shellfishing.   

 

A table tracking implementation of the TMDLs, which includes the bacteria pollutant loads by 

area and sources of bacteria, is provided in Appendix 3.   

 

 

(b) Excess Nutrients 

 

In surface waters, excess nutrients feed algal blooms that upset the ecological balance and can 

lead to water quality degradation in a process known as eutrophication.  Severe algal blooms can 

result in the depletion of oxygen in the water that aquatic life needs for survival.  Algal blooms 

also reduce water clarity preventing desirable plant growth, such as seagrasses, reduce the ability 

of aquatic life to find food, and clog fish gills.  Certain types of algal blooms (cyanobacteria) 

may result in the release of natural toxins that can be harmful to humans, pets, marine mammals, 

fish and shellfish.  
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Freshwaters are primarily affected by 

excess phosphorus, while in coastal waters 

nitrogen is the nutrient of highest concern.  

In some cases, both nutrients may interact 

and contribute to the water pollution 

problem.  As discussed in the Narrow 

River SAMP, signs of nutrient enrichment 

have been observed in the Narrow River as 

early as 1972.  Sources of excess nutrients 

in the watershed are discussed below.  For 

additional information on nutrient pollutant 

sources and cumulative effects in the 

Narrow River watershed, see the Narrow 

River SAMP. 

[Image of algae from RIDEMôs webpage: 

http://www.dem.ri.gov/programs/water/quality/surface-water/lake-nutrients.php] 

 

 

Nitrogen 

 

Nitrogen in the watershed is from wastewater discharges (including septic systems, cesspools, 

and illicit discharges), stormwater runoff, fertilizer used on lawns and crops, pet and farm animal 

waste, waterfowl and wildlife waste, and atmospheric deposition (from combustion of fossil 

fuels and vaporized agricultural sources (fertilizer/manure).  There is no surface water quality 

standard for nitrogen, and therefore this pollutant is not directly used to list a waterbody as 

impaired.  The adverse effects of excess nitrogen identified above are used to determine and 

measure impairment. 

 

Unlike bacteria, which enters surface waters via direct deposition and stormwater flow, nitrogen 

also enters the surface waters by means of groundwater discharging to the surface waters.  As 

noted earlier in the óHydrology Overviewô section, groundwater flow provides a significant 

contribution to the fresh water flow into the Narrow River.  A large proportion of the Narrow 

River watershed is now sewered, however the legacy of the previous septic systems may still be 

contributing nitrogen to the estuary through groundwater flow.  Onsite wastewater treatment 

systems (OWTSs) and fertilizers are the primary sources of nitrogen in the groundwater, while 

fertilizers, atmospheric deposition and animal waste are the primary sources of nitrogen in 

stormwater flow.  

 

Ammonia, nitrate and nitrite nitrogen levels have decreased for all monitoring locations in the 

Narrow River, however, average Total Nitrogen (organic nitrogen specifically, by deduction), 

has gone up slightly in all areas except Upper Pond.  Additionally, eel grass habitat is expanding 

in the river in the area north of Middlebridge Bridge, which may be related to the declining 

levels of ammonia and nitrate.  Nitrogen is a continuing concern to the health of the ecosystem 

that needs to be monitored.   
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It is important to note that nitrate-nitrogen levels in the North Kingstown groundwater source are 

routinely monitored and the wells within the Narrow River Watershed (Wells #3, #7, and #8) 

have been consistently low. 

 

Since there is no numeric water quality standard for Nitrogen, a pollutant load reduction cannot 

be calculated for the Narrow River.  However, nitrogen is present in sufficient amount to cause a 

concern in this sensitive estuarine watershed, such that policies and regulations for OWTS and 

other sources of nitrogen have been instituted to keep the nitrogen levels from increasing, and to 

help reduce overall nitrogen loads.   

 

In order to effectively target reductions in nitrogen loading, the sources of nitrogen to the estuary 

and their magnitude should be analyzed.  Therefore, it is recommended that the sources of 

nitrogen to the river (and its freshwater tributaries) be estimated through modelling, and 

prioritized.  (One model suggestion is SWAT land use modelling).  Sources of nitrogen should 

include a groundwater assessment.   

 

Based on one study, excess nitrogen is suspected of weakening salt marsh soil structure, thereby 

causing loss and degradation of salt marshes.  Stakeholders may be interested in further studying 

the impacts of high nitrogen level on salt marsh edge stability in order to evaluate the potential 

need for water quality standards.   

 

 

Phosphorus 

 

Excess phosphorus can lead to eutrophic conditions in freshwater lakes and ponds.  It can also 

promote algae growth, including toxic algae blooms.  Unlike nitrogen, the State of RI has a 

numeric water quality standard for phosphorus in fresh waterbodies.  Silver Spring Lake in North 

Kingstown and Silver Lake in South Kingstown exceed the water quality standard for 

phosphorus.  

 

Phosphorus in the freshwater lakes and ponds can be from both external sources and an internal 

source from nutrient recycling from the bottom sediments.  Specific phosphorus sources and 

loading rates to the two impaired lakes, however, have not yet been determined.  The most 

significant external source for most ponds is stormwater runoff.  Wastewater and waste-derived 

nutrients from pets, waterfowl, and other wildlife are also a significant external source for most 

ponds.  Other external sources of phosphorus may include sedimentation from erosion (P binds 

to soil particles), and to a lesser extent, atmospheric deposition.   

 

As indicated in the above table, the RIDEM is scheduled to complete TMDLôs for phosphorus by 

the year 2023 for the Silver Spring Lake in North Kingstown and the Silver Lake in South 

Kingstown.  These TMDLôs will include the necessary pollutant load reductions needed to 

restore these waterbodies to conditions that meet their water quality standards, along with 

important recommended mitigation measures to achieve the necessary water quality 

improvements.   
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Until the phosphorus TMDLôs are complete, measures to reduce phosphorus include: 

¶ Implementation and enforcement of OWTS maintenance and local Wastewater 

Management Plans for areas around the impaired ponds. 

¶ Enforce local soil erosion and sediment control (SESC) requirements. 

¶ Education targeted to residents around the ponds on topics including: proper lawn 

maintenance to protect water quality (no phosphorus fertilizers, etc.), pet waste, 

waterfowl, etc. 

¶ Ensure adequate vegetated buffers around ponds. 

¶ Develop Lake Management Plans  

 

 

(c) Non-native Aquatic Plants (Aquatic Invasive Species) 

 

Non-native aquatic plants, also known as invasive species, are plants that come from other 

countries, regions, or continents.  They are adaptable to new habitats, grow aggressively, and 

have a high reproductive capacity.  They often have no environmental checks and balances such 

as the seasonal weather, diseases, or insect pests that kept them under control in their native 

range.  This allows them to out-compete the native species.  Adverse impacts from non-native 

aquatic plants include excessive growth that smothers and degrades native habitat and interferes 

with recreational enjoyment.  Aquatic invasive plants enter a waterbody from boat trailers, 

propellers, or in bait wells.  They are often mislabeled plants by water gardeners, aquarium 

keepers, and landscapers.  They can also arrive here either as whole plants or fragments in ballast 

water from foreign ships in our ports.   

 

 

(d) Mercury in Fish Tissue 

 

Mercury is a naturally occurring metal that is toxic to living organisms.  Mercury in the Narrow 

River watershed primarily comes from atmospheric deposition of emission sources from coal-

fired power plants.  It is typically also found in thermometers, barometers, and fluorescent light 

bulbs.  Mercury bioaccumulates up the food chain and is found in fish tissue in its most toxic 

formðmethylmercury.  Concentrations of mercury in fish tissue can be over one million times 

higher than in the water.  Fish consumption advisories are in place for freshwaters across the 

state due to elevated levels of mercury. 

 

3) Other Contaminants of Concern in the Watershed 

 

Contaminants of emerging concern are compounds, such as pharmaceuticals and personal care 

products (PPCPs), that are not commonly monitored, therefore significant gaps in available water 

quality data exist.  Additionally, their health and environmental impacts have not been 

completely determined due to their ñemergingò nature.  Currently there are no US EPA/state 

ambient water quality criteria, water quality standards, or drinking water standards for most of 

PPCPs or other emerging contaminants of concern.  PPCPs and other emerging contaminants 

enter RIôs waters primarily by means of wastewater treatment facility effluent, combined sewer 

overflows, and onsite wastewater treatment systems.  
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B) Groundwater 

 

No groundwater monitoring network has been established in RI.  The best source of available 

information on ambient groundwater quality in the Watershed is the Department of Healthôs data 

on public drinking water wells that are regularly tested to ensure compliance with drinking water 

standards.  (See previous discussion in Section II . C) Drinking Water.)  

 

The quality of the public drinking water from all six public wells in the watershed is currently 

good, such that it needs no treatment.  The North Kingstown Water Department reports water 

quality testing to the RIDOH.  This groundwater source is fairly well protected today through 

targeted open space conservation, town regulatory measures (further discussed below), and an 

educational program.   

 

It was noted earlier that nitrogen may be remaining in the groundwater since the areas in 

Narragansett and South Kingstown were sewered, and may be a source of nitrogen to the estuary 

today.   

 

Threats to groundwater can include contamination from the following sources: 

¶ Failing and sub-standard septic tanks and/or leaking sewer pipes 

¶ Storage Tanks- above and below ground 

¶ Fertilizers and pesticides 

¶ Non-sanitary discharges to groundwater (process water, floor drains) 

¶ Old landfills and waste disposal sites 

¶ Stormwater infiltration (untreated) 

¶ Road salt storage and application 

 

The groundwater source can also be threatened by future development, which poses risks by 

adding more of these sources.  See Section IV. for the presence and management of these 

individual threats in the Narrow River Watershed. 
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IV.  Threats to Water Quality 
 

This section provides an overview of the sources of the pollutants impairing water quality and 

how they are being managed in the Narrow River watershed.  Recommendations are included to 

fill gaps in management.  A tremendous amount of concerted effort has been on-going to 

improve conditions in the Narrow River watershed for the past 50 years.   

 

A) Stormwater 

 

Stormwater is a major conveyor of pollutants into the Narrow River and its tributaries.  

Stormwater runoff is rain and melted snow that washes over the land surface into nearby rivers, 

streams, lakes, ponds, coastal waters, and freshwater and coastal wetlands.  Stormwater runoff is 

most often carried to waterways by publicly owned drainage networks.  Historically, these storm 

drain networks were designed to carry stormwater away from developed land as quickly as 

possible to prevent on-site flooding with little to no treatment of pollutants.  The pollutants 

typically washed off the ground and carried by stormwater come from all around us ï fertilizers 

(nutrients) and pesticides from residential and commercial lawns and agricultural land; nutrients 

and bacteria from pet waste left on the ground; petroleum products from automobiles and gas 

stations; metals from automobile brake dust; salt and sand from winter road safety maintenance; 

nutrients and bacteria from failing septic systems and cesspools; nutrients and bacteria from farm 

animal and wild animal waste (in particular, resident Canadian geese are a problem in RI); soil 

and sediment from construction sites, plowed farm land, and eroding areas; heat absorbed from 

pavement; and trash. 

 

Combustion of fossil fuels also contributes nitrogen, phosphorus, mercury, and other 

contaminants that are deposited from the atmosphere directly into waterbodies or on the ground 

where it is transported in stormwater.   

 

 

Stormwater is identified in both the óFecal Coliform TMDL for the Pettaquamscutt (Narrow) 

River Watershedô and the óFecal Coliform TMDL for Crooked Brookô as the major wet weather 

source of bacteria to the Narrow River estuary and tributaries.  Stormwater may also be the most 

significant wet weather source of nitrogen to the estuary, and of phosphorus to Silver Spring 

Lake and Silver Lake.  See Map 9 for location of stormwater outfalls in the watershed. 
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Map 9  
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1) Impervious Surfaces 

 

In developed areas, large areas of natural landscape cover have been replaced with non-porous, 

or impervious, surfaces (e.g. buildings, streets, and parking areas, and even highly compacted 

soils from over use or poor landscaping).  Impervious surfaces significantly change both the 

quality and quantity of runoff.  As water is unable to infiltrate into the soil, the volume of 

stormwater runoff increases (often causing downstream flooding) and that water picks up 

pollutants and transports them to nearby waterbodies.  Impervious surfaces can also raise the 

temperature of that water.  Any pollutant that is on an impervious surface will likely end up in 

stormwater runoff and if untreated, will end up in the water. 

 

This greater volume of water also moves much faster, increasing soil erosion from the land 

surface (especially where natural vegetation is no longer present), and increasing erosion of 

stream banks and bottoms, which destabilizes the stream channel and transports sediment 

downstream where it further affects aquatic habitat.  Vegetated buffers and stormwater treatment 

best management practices (BMPôs) are very important for protecting water bodies from these 

pollutants and erosive forces. 

 

The barrier that impervious surfaces create also reduces 

the amount of natural infiltration of stormwater into the 

ground where it would replenish the groundwater.  This 

negatively affects available drinking water quantity, soil 

moisture for plants, and stream base flows for aquatic 

organisms. 

 

Further, rain events are becoming ñflashierò due to 

climate changeðthey are often shorter in duration but 

produce much more rain than in the past.  This causes 

the negative impacts of impervious surfaces to be even greater.    

 

As noted earlier, impervious surfaces cover approximately 11.8% of the Narrow River watershed 

(see Map 5).  Data suggests that water quality impacts can occur when impervious surfaces are 

as low as 10% of a watershed.    

 

2) Sediment 

 

Sediment is another threat to water quality and aquatic habitat, including wetlands, that is 

transported via stormwater.  Accelerated erosion occurs when the surface of the land lacks 

stabilizing vegetation, and the exposed soil is subject to erosive forces.  As with nutrients, 

naturally occurring sediment is an important input into an ecosystem, such as sediment 

transported down rivers into estuaries to build up salt marshes.  However, excess sediment, such 

as may be caused from human activity, negatively affects a system and becomes a pollutant. 

 

For additional information see the 

RIDEM publication entitled, ñThe 

Need to Reduce Impervious Cover to 

Prevent Flooding and Protect Water 

Quality,ò May, 2010 available here:  

http://www.dem.ri.gov/programs/bpol

adm/suswshed/pdfs/imperv.pdf 

 

http://www.dem.ri.gov/programs/bpoladm/suswshed/pdfs/imperv.pdf
http://www.dem.ri.gov/programs/bpoladm/suswshed/pdfs/imperv.pdf
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Excess sediment can come from construction activities, 

winter road sand application, erosion of plowed or 

overgrazed agricultural land, or from other areas with 

exposed soil, such as dirt driveways or eroding road 

shoulders.  Sediment acts in physical, chemical, and 

biological ways to impair ecosystems and waterbodies.  

Sediment can carry with it other pollutants (such as 

phosphorus, pesticides, and heavy metals) that are 

attached to soil particles and released into the water 

body.  Small particles can remain suspended in the water column directly affecting organisms 

by:  

¶ reducing water clarity (called óturbidityô), which impedes sunlight from reaching 

submerged aquatic vegetation;  

¶ irritating and clogging fish eyes and gills;  

¶ confusing diurnal cycles of prey species who may mistake the conditions for night, 

thereby exposing themselves to increased risk of predation; and   

¶ raising water temperatures by absorbing heat from the sun (which otherwise would not 

occur in clear water). 

 

Excess sediment in streams physically alters the freshwater ecosystem by smothering the river 

bottom, thereby altering the characteristic textured habitat that organisms depend on to lay their 

eggs, seek refuge, and support their life.  Waterbodies that get loaded with sediment become 

more shallow, which affects water temperature, and also diminishes capacity to store and 

transport floodwaters. 

 

There are still about 1,000 acres of land available for future development within the Narrow 

River watershed, which means that construction will continue to disturb the land, more 

impervious surfaces will be created, the amount of naturally vegetated areas will decrease, and 

the more pollution sources will be created.   

 

Stormwater is a widespread ósourceô of water quality degradation in RI, and in the Narrow River 

Watershed.  Addressing this threat to water quality is complex and involves:   

¶ addressing the sources that contribute pollutants to the stormwater;  

¶ designing projects with low impact techniques and requiring the design and installation of 

stormwater treatment systems as property is developed or redeveloped;  

¶ retrofitting existing developed areas by improving or installing effective stormwater 

systems;  

¶ properly maintaining stormwater infrastructure;  

¶ managing construction activity for erosion; and 

¶ managing agricultural activities with conservation practices for water quality. 

 

 

 

https://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiK8vrQwZnbAhXJwVkKHU9dC2gQjRx6BAgBEAU&url=https://www.co.carver.mn.us/departments/public-services/soil-water-conservation-district-swcd/programs-services/construction-site-erosion-control-practices&psig=AOvVaw3AprldDhzPMh1ejUIHROwr&ust=1527085150578305
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3) Stormwater Management Activities in the Watershed 

 

(a) State Site Permitting 

 

 

Individual Stormwater Permits 

New development and re-development projects subject to State water quality permitting under 

DEM and CRMC programs must comply with the RI Stormwater Management, Design, and 

Installation Rules (State Stormwater Rules), which includes specific provisions to ensure 

stormwater is treated to protect water quality and is managed to meet certain standards, 

including, but not limited to: 

¶ Maintain pre-development groundwater recharge and infiltration on site to the maximum 

extent practicable 

¶ Demonstrate that post-construction stormwater runoff is controlled, and that post-

development peak discharge rates do not exceed pre-development peak discharge rates 

¶ Use low impact development (LID) site planning and design techniques as the primary 

method of stormwater management to the maximum extent practicable (this provision 

relies on the enactment of local LID requirements) 

¶ Control of soil erosion from construction activity in accordance with the Soil Erosion and 

Sediment Control Handbook (SESC Handbook) 

 

Additionally, all RI municipalities have the authority to adopt ordinances requiring any new 

developments and redevelopments to be in compliance with the design standards of the State 

Stormwater Rules and the SESC Handbook, including projects that disturb areas smaller than the 

minimum threshold that triggers a State permit.  It is important to note that projects that are too 

small to require a State permit (i.e. under one acre) still have an impact and cumulatively 

contribute to water quality and quantity problems in the local communities. 

 

 

Industrial Activity Stormwater General Permit 

In 2006, DEM issued the Rhode Island Multi-Sector General Permit (MSGP) to cover 

stormwater discharges associated with industrial activity, excluding discharges from construction 

sites (which is a different permit).  This general permit establishes standards for certain listed 

industrial activities to minimize impacts from stormwater, by addressing potential sources such 

as material handling and storage, equipment maintenance and cleaning, industrial processing or 

other operations that occur at industrial facilities that are often exposed to stormwater.  At this 

time, there are no facilities in the watershed covered under this permit. 

 

 

(b) MS4 Municipal Separate Storm Sewer System (MS4) Program (RIPDES 

Phase II) 

 

In order to address stormwater from municipal systems, the US EPA finalized its Stormwater 

Phase II rule in 1999, which required the operators of small ómunicipal separate storm sewer 

systemsô (MS4ôs) to obtain permits and to implement a stormwater pollution control 

management program.  In Rhode Island, the Phase II MS4 stormwater program is administered 
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through the RIDEM Rhode Island Pollutant Discharge Elimination System (RIPDES) Program 

using a General Permit that was established in 2003.  Most Rhode Island municipalities 

(including Narragansett, North Kingstown, and South Kingstown), the Rhode Island Department 

of Transportation (RIDOT), and federal, state, and quasi-state agencies serving more than 1,000 

people per day (e.g. University of Rhode Island) are regulated under the Phase II MS4 

Stormwater program. 

 

This permit requires the development and implementation of a Storm Water Management 

Program Plan (SWMPP), which involves measurable goals and schedules, and methods for 

addressing the following six óminimum measures:ô 

1. A public education and outreach program- to inform the public about the impacts of 

stormwater on surface waterbodies and what the public can do to reduce pollutants in 

stormwater runoff. 

2. A public involvement/participation program- which includes a strategy to actively 

involve the community in the development and implementation of the program. 

3. An illicit discharge detection and elimination program- which is a program to detect and 

eliminate illicit  discharges or flows other than stormwater into the stormwater drainage 

system, including illegal connections and illegal dumping; and must also address pet 

waste, litter, yard waste, and other waste, such as household hazardous waste. 

4. A construction site stormwater runoff control program- for sites disturbing 1 or more 

acres to address sediment and other construction site pollutants. 

5. A post construction stormwater runoff control program- for new development and 

redevelopment sites disturbing 1 or more acres, to address long term control of 

stormwater and pollutants generated by the developed site. 

6. A municipal pollution prevention/good housekeeping program- to address pollution 

prevention for all municipal facilities, maintenance activities, and operations that have 

the potential to introduce pollutants to stormwater runoff.  This includes but is not limited 

to a regular catch basin inspection and cleaning program, a regular stormwater BMP 

inspection and maintenance program, and a regular street sweeping program.   

 

 

Additionally, if a TMDL has been approved for any water body into which storm water 

discharges from the MS4 contribute directly or indirectly the pollutant(s) of concern, the MS4 

operator's SWMPP must address the TMDL provisions or other provisions for storm water 

discharges from the MS4.  Due to this provision of the RIPDES MS4 General Permit, the towns 

of Narragansett and South Kingstown must both address the bacteria TMDLs in their MS4 

programs. 

 

This General Permit prompts a very detailed and comprehensive program to address stormwater 

pollution.  For further information, refer to the Stateôs RIPDES Stormwater MS4 website:  

http://www.dem.ri.gov/programs/water/permits/ripdes/stormwater/ms4s-program.php. 

 

Each municipality in the watershed has an ongoing RIPDES Phase II MS4 Program, and submits 

reports annually to RIDEM to document progress. 

 

 

(c) Municipal Stormwater Implementation Projects 

 

http://www.dem.ri.gov/programs/water/permits/ripdes/stormwater/ms4s-program.php
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There has been a concerted effort in the Narrow River watershed to implement stormwater 

retrofit projects.  These projects and associated feasibility and design studies have been 

implemented to address the Narrow River Bacteria TMDL discussed in Section III. A) 2) (a), 

(and the MS4 stormwater program discussed above).  To date, over $2.1 million in state and 

federal grant funding (not including local matches or other funds) has been invested in 

stormwater improvements to the watershed.  A listing with details of the significant projects is 

included in Appendix 4 (see also, Appendix 3).  Most recent activity includes:  

¶ The Town of Narragansett has been actively installing structural stormwater water quality 

BMPôs to address the Narrow River Bacteria TMDL.   

¶ The Town of South Kingstown has received a state grant in the amount of $658,130 and 

will also be installing stormwater water quality treatment swales in the Narrow River 

neighborhoods in the near future.   

 

 

  
Mettatuxet Beach Stormwater BMP 

 

 

4) What Needs to be Done to Improve Stormwater Management in the Watershed?  

 

Over time, with continued development, the amount of impervious cover will  increase.  

However, this does not mean that water quality has to decrease accordingly.  If stormwater from 

this increased impervious cover is properly treated and managed, negative impacts can be 

prevented.  In watersheds with degraded water quality due to existing large areas of impervious 

cover, some of this impervious cover will have to be retrofitted with stormwater treatment best 

management practices (BMPôs) in order to improve water quality.  It is equally important to 

retrofit existing developments as it is to ensure that new development is doing its part to be 

protective of water quality and aquatic habitats.  In addition to the Stormwater Management 
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efforts discussed above, the following actions will improve stormwater management in the 

watershed: 

 

(a) Low Impact Development Regulations 

 

The Smart Development for a Cleaner Bay Act of 2007 articulated in State Law that in order to 

prevent the future degradation of the state's waters, the State stormwater design and installation 

standards manual should implement comprehensive stormwater standards for development that 

will maintain natural hydrological systems and reduce pollution to the maximum extent possible 

by requiring the use of modern non-structural low impact design practices and techniques.  This 

is not possible without LID requirements being integrated into the local development regulations. 

 

LID provides a comprehensive approach to project design which involves both a process that 

considers stormwater management during the conceptual stages of a project; and a strategy that 

utilizes and maintains the natural hydrology, minimizes site disturbance and impervious cover, 

and plans for groundwater infiltration. 

 

The site planning and design aspects of a LID project involve site layout that works with the 

natural drainage, use of landscaped areas, and site construction techniques to minimize 

disturbance and protect areas of natural infiltration from compaction.  Areas of impervious 

surfaces are minimized through both thoughtful site planning and local dimensional requirements 

pertaining to road widths, parking lot design, setbacks, and other zoning and land development 

design standards.  This approach is different from conventional stormwater management that was 

only designed to quickly move water off of a site.   

 

Implementation of LID begins at the community planning level.  The Rhode Island ñLow Impact 

Development Site Planning and Design Guidance Manualò (March 2011) (ñLID Manualò) 

provides examples for local officials of how to amend their townôs ordinances and development 

regulations to incorporate LID requirements.  The LID Manual contains over 45 specific 

techniques that can be required by communities to avoid and reduce the stormwater impacts of 

development on water quality.  These techniques can also preserve community character, reduce 

flooding, and save money.   

 

The first step in integrating LID techniques into local development regulations involves 

municipal boards learning what the full range of LID techniques are.  The next step is to perform 

an evaluation of local ordinances and development regulations (Land Development and 

Subdivision Regulations, Zoning Ordinance, etc.) to identify which techniques the town has 

already incorporated, and which techniques would be appropriate for the town to consider 

adopting or modifying.  The next step is to amend the local regulations to integrate the LID site 

planning and dimensional design techniques so that they may be implemented in the 

development application and planning process. 
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The LID design leaves undisturbed buffers of native vegetation, incorporates landscaped islands that treat 
stormwater, and disperses the parking into smaller areas. (Georgia Stormwater Manual, 2001) (taken from RI LID 
Manual, 2011) 

 

Recommended Actions:  

The Towns of Narragansett, North Kingstown, and South Kingstown review its existing planning 

and development ordinances to evaluate what LID techniques are included, decide what LID 

techniques would be appropriate for the community to incorporate, and adopt the use of the 

selected LID techniques into local development regulations for use in proposed development and 

redevelopment projects. 

 

 

(b) Stormwater Retrofits and Green Infrastructure 

 

Providing stormwater management for existing impervious cover will improve water quality in 

the watershed.  The Town of Narragansett and, more recently, South Kingstown have been 

actively pursuing prioritized stormwater retrofit opportunities within the Narrow River watershed 

through implementation of the 2001 Narrow River Bacteria TMDL.  The TMDL calls for all 

direct discharge outfalls that contribute to the impairment of the Narrow River to be addressed.  

(A listing of significant projects completed is in Appendix 4.)  A reassessment is recommended 

to determine priorities for the remaining outfalls.  It should be noted that the two highest bacteria 

concentration source outfalls as identified in the 2001 TMDL have not yet been outfitted with 
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stormwater BMPs.  These are the outfall at Mettatuxet Road (Sumac Trail), which was not 

included in the 2006 Narrow River Stormwater Abatement Study, and the outfall at Shadbush 

Trail (Pettaquamscutt Lake Shore).  There may be an opportunity for the Town of Narragansett 

to work with the Pettaquamscutt Cove National Wildlife Refuge to do a water quality project to 

address the outfall at Mettatuxet Road and Sumac Trail on land owned by the Refuge here.  

 

Installing retrofit stormwater BMPs throughout the watershed should be pursued to address the 

water quality issues identified in Section III. as warranted and as technically and financially 

feasible.  Green infrastructure techniques can be integrated as municipal stormwater 

infrastructure is improved throughout the watershed.     

 

In addition to retrofits on municipal owned land, the Towns should consider programs to 

encourage the use of small scale on-site (e.g., rain gardens, dry wells, etc.) BMPôs throughout the 

watershed at existing individual residential and commercial properties and/or the replacement of 

lawn or pavement with natural vegetation to retain water on-site, reduce runoff, and promote 

infiltration. 

 

There are also opportunities for the municipalities to work with RIDOT to treat or reduce 

stormwater runoff from state roads, particularly where outfalls direct water towards impaired 

waterbodies.  (One area to take a closer look at is the interchange and rotary at Route 1 and 

Kingstown Road in Narragansett.) 

 

RIDOT is required by a Consent Decree with EPA to comply with conditions of the RIPDES 

Phase II MS4 General Permit and address its discharges to impaired waters statewide.  RIDOT 

will prepare a Stormwater Control Plan (SCP) that specifies structural and non-structural controls 

to address the causes of a specific impairment in a watershed.  RIDOT is pledging more than 

$100 million over a 10-year period to ensure compliance with the Clean Water Act and a number 

of remedial measures under this consent decree.  This initiative will reduce pollution from 

stormwater flowing into Narragansett Bay and hundreds of lakes, ponds and rivers throughout 

Rhode Island.  The impaired waterbody ID segments applicable to RIDOT in the Narrow River 

watershed will be addressed together in a Stormwater Control Plan, which is projected by 

RIDOT to begin development in late 2021.     

 

 

Recommended Actions:  

¶ Reassess remaining outfalls identified in the Narrow River TMDL to determine priorities 

for stormwater BMP installation, and install as resources allow. (Narragansett)  [Note:  of 

the remaining outfalls in Narragansett that must be addressed, the two outfalls with the 

highest bacteria concentration sources which should be prioritized are at the Mettatuxet 

Road outfall (at Sumac Trail) and at Shadbush Trail (Pettaquamscutt Lake Shore).  See 

Appendix 3 for status of implementation of TMDLs.]   

¶ Install stormwater BMPôs, including, but not limited to those in the TMDL, to intercept 

and treat stormwater before it flows into the Narrow River or its tributaries. 
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¶ Conduct feasibility and prioritization study for mitigation actions/ BMPs identified in the 

Crooked Brook TMDL, and implement as resources allow. (Narragansett) 

¶ Continue to install stormwater BMPs per South Kingstown stormwater implementation 

strategy to implement the Narrow River TMDL. 

¶ Ensure adequate resources to properly maintain BMPs. 

¶ Promote installation of rain gardens and dry wells or cisterns on neighborhood properties.   

¶ Consider requiring a smaller minimum threshold (than the State minimum) for project 

size to trigger stormwater management and LID requirements (and soil erosion control 

requirements) for new and redevelopment applications before the town.  

¶ RIDOT to develop Stormwater Control Plan for discharges to impaired waterbodies in 

the watershed, as applicable under the Consent Decree with EPA.  

 

(c) Stormwater Utility/ Feasibility 

 

Many municipalities have expressed concerns with lack of funding, staff, equipment, and 

capacity to run their MS4 programs, particularly for operation and maintenance of the 

infrastructure; conducting inspections for soil erosion and proper construction of BMPôs; for 

retrofitting stormwater treatment facilities on public property; and for finding ways to accelerate 

the retrofitting of BMPôs on privately owned developments.  Applying for competitive grants for 

equipment needs or projects to improve water quality is not a reliable source of funding.  Grants 

also require a local match, and often involve timing of projects to be ready when the Request for 

Proposals (RFP) is announced, which can be disruptive to the work schedules of the departments 

running the MS4 program.     

 

There is State enabling legislation (RIGL 45-61) for a municipality to create a stormwater utility 

district in order to finance the development and management of the stormwater infrastructure and 

water quality program, in much the same way as a sewer, potable water, or electric utility service 

operates.  Each contributor of runoff to the system would pay based on the amount of runoff 

contributed.  The first step is to do a study that provides the community with enough information 

to decide if implementing the utility is sensible. The feasibility study will typically address 

preliminary revenue requirements (usually from current stormwater budgets) and develop 

options for billing within the service area.  To date, no municipality in the Narrow River 

watershed has explored the feasibility of creating a Stormwater Utility to finance stormwater 

management, although it is considered in some of their Comprehensive Plans, or otherwise 

included as a recommendation in a local stormwater strategy.  

 

For more information, resources are listed in Implementation Tools Section IX. B) 8). 

 

Recommended Actions:  

¶ Townôs to seek support to conduct a stormwater utility feasibility study.  Such an effort 

should include extensive public outreach from the very beginning to express the problem 

and the need, to hear peopleôs concerns about a utility and stories pertaining to local 

water problems and values, and to envision the types of improvements and benefits such 

a program would generate.  Municipalities may wish to conduct such study or utility 

jointly, or individually. 
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(d) Soil Erosion and Sediment Control 

 

Soil erosion and sediment control plans are required for most projects that will disturb one acre 

or more of land, however, many sites that are smaller than one acre of disturbance cumulatively 

contribute to sediment pollution problems and should be considered for inclusion in local 

permitting programs. 

 

Additionally, sediment from existing eroding areas should be addressed (such as through 

stabilization projects), as well as prompt removal of winter sand. 

 

Recommended Actions:  

¶ Consider requiring a smaller minimum threshold (than the State minimum) for project 

size to trigger soil erosion and sediment control requirements for new and redevelopment 

applications before the town.  

¶ Continue to enforce the construction site stormwater runoff control requirements of the 

MS4 program for plan review and site inspections. 

¶ Require erosion and sediment control training for contractors to work in Town.  (Such 

training is available through RIDOT/URI NEMO and other entities.) 

 

 

(e) MS4 Programs 

 

Recommended Actions: 

¶ Each municipality should evaluate the following areas for improvement under the MS4 

Phase II program requirements to ensure: 

o Ordinances pertaining to Post Construction Stormwater Runoff Control are 

applied to all zoning districts; and also address the legal enforcement of operation 

and maintenance requirements, particularly for stormwater BMPôs on private 

property; 

o Low Impact Development site planning and design requirements are fully 

incorporated and implemented at the local level by tailoring and adopting specific 

techniques in the local regulations in accordance with the communityôs needs; 

o Construction Site Runoff Control ordinances address the requirements of the MS4 

permit for other sources of pollutants associated with construction sites, such as 

concrete washouts, fueling stations, litter, etc. 

o Implementation of non-structural BMPôs throughout the watershed. 

¶ RIDOT to comply with MS4 requirements and improve maintenance of BMPôs and road 
sweeping, catch basin cleaning, and other good housekeeping measures in the watershed. 

¶ Increase and improve performance of street sweeping of entire watershed.  Per the 

Crooked Brook TMDL, perform more frequent street sweeping of South Pier Road (to 

prevent sediment load observed in Sprague Brook at CB-14). 
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(f) Local Stormwater Control Requirements 

 

Recommended Actions: 

¶ Consider adopting local stormwater requirements for development projects smaller than 

one acre (smaller than the state minimum requirement). 

 

 

B) Wastewater 

 

Wastewater is the spent or used water from homes, communities, farms and businesses, 

including both domestic sewage and industrial waste from manufacturing sources.  Pollutants 

such as excess nutrients (nitrogen and phosphorus), pathogens (bacteria and viruses), 

pharmaceuticals, personal care products, chemical pollutants (including household hazardous 

materials), metals, and other contaminants of emerging concern may all be found in wastewater.  

When wastewater goes down the drain, it either goes into the sewer lines to a local wastewater 

treatment plant or into an Onsite Wastewater Treatment System (OWTS, also referred to as a 

óseptic systemô) on the property.  Wastewater that is not properly treated can have a significant 

impact on our surface water and groundwater resources. 

 

1) Sewers 

 

The high density and use of failed septic systems and cesspools within the Narrow River 

Watershed had been an identified problem causing high fecal coliform bacteria levels for many 

years.  Addressing this source of pollution through extending sewer lines was one of the first 

actions taken to improve water quality of the river.  Today, the majority of the densely developed 

areas near the river have been sewered (see Map 7).  The sewer lines transport this wastewater to 

the Town of South Kingstown regional wastewater treatment facility, which is located in the 

watershed, and discharges treated wastewater to a point outside of the watershed (off shore at 

end of South Pier Road in Narragansett).  

 

Efforts to sewer the most densely developed areas along the river were initiated over 25 years 

ago.  Today, 28.5% of the watershed area is sewered.  Major investments by the Towns of 

Narragansett and South Kingstown were supported by State bond funds in the early 1990ôs that 

made available low-interest revolving loan funds and grants to implement the sewering projects 

of the North End Sewer Project in Narragansett and the Middlebridge Project in South 

Kingstown.  Based on the map, some low-lying neighborhoods directly on the river do not 

appear to be sewered.  However, there are also lots within the sewered area which have not been 

connected to the system, though connection was mandatory per ordinance in both Narragansett 

and South Kingstown. 

 

Another potential concern in the watershed is that sewer lines have the potential to leak 

wastewater (from cracked or leaking pipes) into the groundwater, where it can either enter 

through cracks into the storm drainage system and be transported directly to a waterbody, or be 

transported with the groundwater flow into a surface waterbody.   
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Another concern expressed in the past, is that constructing sewers brings the potential for further 

development to an area, which may bring with it new sources of added pollution, such as from 

lawns, pets, vehicles, and erosion from construction sites.  There are currently no plans for the 

Town of Narragansett to further extend sewer service due to their capacity limits with the 

treatment plant.  The Town of South Kingstown has excess capacity and has delineated a limited 

sewer extension boundary around the Middlebridge area of the watershed.   

 

2) Onsite Wastewater Treatment Systems (OWTSs) 

 

Wastewater from any structure not served by a sewer system is disposed of onsite using an 

Onsite Wastewater Treatment System (OWTS).  As noted previously, developed areas, 

including residential neighborhoods, cover approximately 34% of the watershed, and 

approximately 28.5% of the watershed is sewered. Although most of these developed areas 

are serviced by a municipal sanitary sewer system, many residents in the watershed rely on 

OWTS.   

 

A properly sited, designed, installed and maintained OWTS will provide decades of use and 

provide treatment of wastewater such that the system does not adversely impact public health or 

the environment.  Wastewater from an OWTS moves downward through the soil into 

groundwater, and can carry with it the pollutants noted above, and other contaminants that may 

be improperly disposed of into the system.  The level of treatment provided depends on many 

factors, including system design and installation, system use and maintenance, and the local soil 

characteristics.   

 

OWTS can fail if they are improperly sited, designed, installed and/or maintained, causing health 

and water quality concerns as wastewater backs up onto the land surface and flows directly into 

surface waters, stormwater collection systems, or moves untreated into groundwater.  Lack of 

maintenance is considered to be the primary cause of system failure.  Operation and maintenance 

of existing systems is the responsibility of the property owner.  Towns can play a major role in 

ensuring OWTS maintenance.   

 

In the Narrow River Watershed, an additional concern with wastewater is the contribution of 

nitrogen to the marine environment.  As discussed in Section III., nitrogen is the limiting nutrient 

in marine and estuarine water and can cause algal blooms.  Nitrogen in the nitrate form travels 

easily in groundwater, however that groundwater may take years to reach the river, and therefore 

it can take years to see improvements in water quality after sewering an area.  Therefore, it is 

possible that the legacy of the septic systems (among other sources) is contributing nitrogen to 

the river.   

 

Climate change also poses a concern for the use of OWTS.  The impacts of projected climate 

change through sea level rise and warmer soil temperatures may decrease the effectiveness of 

OWTS in treating wastewater by means of: 

¶ sea level rise will increase the vulnerability of systems in the coastal zone to storm 

damages, 
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¶ rising water tables (due to sea level rise) in the coastal zone will decrease the 

available aerated soil to treat wastewater beneath the system.  Wet and saturated 

conditions beneath the system favor pathogen survival and transport; and 

¶ warmer soil temperatures will potentially reduce available oxygen for wastewater 

treatment in the soil. 

 

All OWTS are regulated and permitted by DEM through implementation of the DEM ñRules 

Establishing Minimum Standards Relating to Location, Design, Construction and Maintenance 

of Onsite Wastewater Treatment Systems.ò  These rules set prescriptive standards for the OWTS 

components, size of systems based on intended use and soil conditions on each site, and the 

location of systems based on maintaining minimum separation distances from drinking water 

wells, wetlands and waterbodies, property lines, and other structures.  These systems must be 

inspected and maintained in order to protect public health and the quality of our environment.  

However, RIDEM does not inspect systems after they are installed.  Owners of OWTSôs are 

responsible for maintaining their systems, and each municipality has the opportunity to establish 

a management program to support property owners in these efforts. 

 

Denitrification OWTS systems - Due to impacts of nitrogen on the coastal environment, all new, 

altered, and repaired OWTSs in the Narrow River watershed must be systems to reduce nitrogen 

in the wastewater (denitrification systems).  These are more complex systems that require a 

greater level of oversight to ensure that they operate as designed in order to achieve the desired 

level of treatment.  This policy derives from the Narrow River Special Area Management Plan 

and is enforced by regulation through the RIDEM OWTS rulesðthe entire watershed is 

considered an óOWTS Critical Resource Areaô by RIDEM for septic system design purposes.  

However, it is unknown how many previously existing conventional septic systems remaining in 

the watershed have been upgraded to the nitrogen removal technology.   

 

 

Rhode Island has established the programs below to limit the impact of pollutants from OWTS to 

nearby waterbodies and assist municipalities with the repair and replacement of malfunctioning 

OWTS.   

 

Onsite Wastewater Management Plan (OWMP) - RIDEM approval of a town OWMP enables a 

municipality to qualify for the Stateôs Community Septic System Loan Program (CSSLP).  

The CSSLP is part of the State Clean Water Revolving Loan Fund program that provides low-

interest loans to municipalities so that they may issue low interest loans to homeowners to repair 

or replace failed, failing, or substandard OWTSs.  All 3 towns in the watershed have a DEM 

approved Onsite Wastewater Management Plan, and a program for maintaining properly 

functioning OWTS.  There are minimum required elements of a municipal OWMP that are 

necessary in order for the plan to be approved by RIDEM.  It should be noted that none of the 

elements are required by state or federal rule or law.  Municipalities choose to develop OWTS 

programs to improve proper operation and maintenance of OWTS facilities in their jurisdictions 

and to access state-provided funding assistance for their citizens for system repairs and 

replacement.   
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Each municipalityôs efforts to manage OWTSs has been evaluated based on criteria established 

by RIDEM, which represents the preferred local management scenario.  See Table 6., below.   

 

Table 6.  Elements of Local OWTS Programs  

OWTS Program Element Narragansett 

North 

Kingstown 

South 

Kingstown 

Does the town have an approved Onsite 

Wastewater Management Plan? Yes Yes Yes 

Does the town participate in the Community 

Septic System Loan Program? Yes Yes Yes 

Has the town adopted an ordinance to 

address OWTS management? Yes Yes Yes 

Does the OWTS management ordinance 

have mandatory inspections? No Yes Yes 

If inspections are required, has the town 

taken enforcement actions in cases of non-

compliance? NA No ? 

Does the town have a web-based tracking 

system? Yes Yes Yes 

Does the town have a website for 

information and education on OWTS 

issues? No Yes Yes 

Does the town have a staff person whose 

primary responsibility is management of the 

municipal onsite wastewater management 

program? No No No 

Does the town have a cesspool phase-out 

program? No No Yes 

Has the town adopted an ordinance for more 

stringent OWTS standards than the DEM 

rules? Yes No Yes 

 

Narragansett:  Narragansett has an approved OWMP and participates in the CSSLP. 

The town does not have an onsite wastewater management ordinance based on a model 

OWTS management ordinance, rather, the townôs utilities ordinance requires septic 

system pumping at least every 4 years, with records submitted to the town.  The zoning 

ordinance sets more stringent standards than the state regulations for septic system siting. 

CSSLP funding to Narragansett to date:  $250,000 

 

North Kingstown:   The Town of North Kingstown has an approved OWMP and has a 

municipal onsite wastewater management program in place.  The town onsite wastewater 

management ordinance requires septic system inspection and maintenance at regular 

intervals.  The town also participates in the CSSLP with loan funds administered by the 

Water Department.  Additionally, all new commercial and industrial development in the 

townôs designated Groundwater Protection Zone, which includes portions of the Narrow 

River watershed, must show they can meet 5 ppm of nitrate at the property line. 

CSSLP funding to North Kingstown to date:  $3,800,000 
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South Kingstown:  South Kingstown has an approved OWMP and has an onsite 

wastewater management program in place.  The town wastewater management ordinance 

requires inspection of onsite systems.  South Kingstown also has a town-wide cesspool 

phase-out, which is nearly complete with all required deadlines having passed.  Cesspools 

discovered via the inspection program had to be upgraded within 5 years of discovery. 

Cesspools were also required to be upgraded within 12 months of the sale of a property.  

South Kingstown uses a web-based inventory and tracking program and participates in 

the CSSLP. 

CSSLP funding to South Kingstown to date:  $2,200,000 

 

 

3) Cesspools 

 

Cesspools are a substandard means of onsite wastewater treatment and disposal that should be 

eliminated in the watershed.  They are essentially just a hole in the ground which does not 

provide an acceptable level of treatment and is more likely to fail.  In addition, the use of large 

capacity cesspools (those serving any non-residential facility that has the capacity to serve 

greater than 20 people per day or serves any multi-family residence or apartment building) is 

prohibited by state and federal rules.  Towns can play a role in identifying these systems as part 

of their inspection programs.   

 

Cesspool Replacement- Failed cesspools anywhere in RI are required to be replaced under the 

Stateôs OWTS rules.  The OWTS rules also require the replacement of cesspools that serve 

commercial facilities or multifamily dwellings.  The Rhode Island Cesspool Act of 2007 requires 

the replacement of cesspools located within 200 feet of the inland edge of a coastal shoreline 

feature bordering a tidal area, within 200 feet of all public drinking water wells, and within 200 

feet of a waterbody with an intake for a drinking water supply.  In the Narrow River watershed, 

DEM identified 3 cesspools subject to the act, one of which has been removed and replaced with 

an OWTS.  Amendments to the Cesspool Act in 2015 requires any property sold or transferred 

that uses a cesspool to have that cesspool replaced within one year of the sale or transfer.   

 

The Town of South Kingstown has an ordinance to remove all cesspools within 5 years of a 

required maintenance inspection, and now there are only a handful of cesspools remaining in 

town.  Narragansett and North Kingstown do not have a cesspool removal provision.   

 

 

4) Illicit connections or direct discharges of wastewater to waterbodies 

 

Pollutants can also be transported directly into waterbodies through illicit connections of 

wastewater to the storm drain pipes or to a stream, rather than to the sewer pipes.  This can be 

through direct connections, or indirect connections, such as through cracked and leaking sewer 

pipes.  Illicit discharge detection is a required component of the MS4 stormwater program.   
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A few monitoring studies have been conducted to detect the presence of human waste in the 

watershed, however, they were inconclusive at detecting any potential sources.  A canine field 

investigation was conducted in June 2018 to seek out and further pinpoint these potential human 

sources of bacteria to the Narrow River.  The canines are scent trained to detect the presence or 

absence of sewage in water samples and in the field.  Three locations were chosen for field 

investigation based on a history of high bacteria counts and canine water sample screening for 

sewage detections.  These areas were around the bridge at Middlebridge Road on the 

Narragansett side, the Mettatuxet neighborhood around Mettatuxet Road and Mettatuxet Brook 

in Narragansett, and the storm sewer lines along Mumford Road and the adjacent neighborhoods 

in both South Kingstown and Narragansett.  In these three areas, two canines working together 

with their handlers found many strong detections of sewage.  A report has been prepared on this 

investigation.  By April 2019, Narragansett and South Kingstown were to submit plans for 

further investigation of the Mettatuxet Brook and Mumford Brook areas to RIDEM.  There are 

no plans to further investigate the Middlebridge area.   Subsequently, South Kingstown has 

videotaped their storm drain line down Mumford Road and found no sources.  Narragansett is 

also in the process of videotaping their storm drain lines for the Mumford area and the 

Mettatuxet area.  Results of this investigation are forthcoming. 

 

An additional concern expressed at the stakeholder meetings is the lack of sanitary facilities at 

heavily used outdoor recreation areas on the river.   

 

 

5) Wastewater Management:  What Needs to be Done? 

 

Recommended Actions:  

¶ Continue to implement local OWTS wastewater management plans, ordinances, and 

programs. 

¶ Strengthen the townôs role in identifying and addressing failed systems.  Municipalities 

may need to amend local ordinances and/or increase local technical or administrative 

capacity to do so. 

¶ Identify locations of failed septic systems and cesspools, and enforce repairs, upgrades 

(nitrogen removal), or connections to sewer.  Priority areas include near Mumford Road, 

Mettatuxet Brook, and Middlebridge. 

¶ Phase out conventional OWTS and replace with nitrogen removal and/or connect to 

sewer. 

¶ Require homes or businesses in the sewered areas that are not connected to the sewer to 

connect. (Enforce existing connection requirements.)  The municipalities should research 

and track this information and follow-up.  An amendment to the tri-party wastewater 

agreement may need to be considered to increase capacity for Narragansett in order to 

connect such properties.  Connection is mandatory per ordinance. 

¶ Evaluate the need for sanitary facilities at recreation areas. 

 

See Implementation Table in Section VIII. for more action items pertaining to improving 

wastewater management in the watershed. 
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C) Residential Land Use  

 

The predominate developed land use in the Narrow River watershed is residential development.  

Threats to water quality from residential land use include several of the topics that are further 

discussed elsewhere in this section (i.e., onsite wastewater treatment systems, lawn management, 

and pet waste).  Other potential sources of groundwater and surface water contamination from 

residential uses include: 

¶ Household cleaning chemicals, automotive fluids (oil and gasoline), paints and 

solvents disposed of down the drain or onto the land surface (aka, Household 

Hazardous Waste); 

¶ Heating oil storage (above and below ground tanks, further discussed below), and 

spills; and 

¶ Abandoned wells (can illegally be used as direct conduits for pollution into 

groundwater). 

 

If taken on an individual basis, the threat from a single residence is normally less than the threat 

from other land uses, but when factoring them all together, they form a significant source of 

contamination.  Most citizens are unaware of the effects of numerous potential contaminants 

stored, used, and disposed of around the home. 

 

Education and outreach to the public is important in reducing this source of water pollution.  See 

Appendix 5 for ways individuals can reduce pollution from residential activities.   

 

Although most heating oil tanks sized less than 1,100 gallons that are located at residences and on 

farms are likely above ground (outside or in a basement), an unknown, but suspected significant 

number of heating oil tanks are buried and will eventually leak.  RI General Laws 46-12.1 

enables municipalities to adopt ordinances providing for the regulation and control of 

underground tanks and establishing procedures for the registration, testing, and removal of such 

tanks.  DEM has encouraged municipalities to use this authority to prohibit USTs in sensitive 

areas and focus their efforts on encouraging removal of home heating oil tanks. 

 

In order to prevent impacts to the water resources in the watershed from above ground and 

underground storage tanks leaks and spills, DEM recommends the following actions: 

 

Recommended Actions: 

¶ Educate homeowners on the threat to water quality from above-ground and underground 

home heating oil tanks and the potential financial consequences.   

¶ Municipalities may also adopt ordinances prohibiting new heating oil USTs, particularly 

in areas dependent on private wells and in wellhead protection areas, and for phasing out 

and replacing existing underground home heating oil USTs. 
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D) Pet Waste 

 

The Fecal Coliform TMDLôs for the Narrow River and Crooked Brook identified pet waste as a 

source of bacteria to the river and its tributaries.  Pet waste can be a significant contributor of 

bacteria, other pathogens, and nutrients (nitrogen and phosphorus) to surface waters.  The 

primary issue is dog waste, although other backyard pets (horses, goats, etc.) can cause localized 

problems.  Pet waste in urban and suburban areas that is left on the sidewalk or on grass near the 

street can then be washed into stormwater drainage systems.  It has been estimated that for a 

small bay watershed (up to 20 square miles), 2 to 3 days of droppings from a population of 100 

dogs contribute enough bacteria to temporarily close a bay to swimming and shellfishing (EPA, 

1993).  Dog waste can harbor a host of different bacteria, parasites, and viruses that can cause 

human illness and disease.  One gram of dog waste contains 23 million fecal coliform bacteria, 

almost twice as much as human waste (Pacific Shellfish Institute). 

 

Example of potential impact from pet waste that has been identified in the Watershed: 

óDog Island,ô in the narrows inlet of the Narrow River, is a popular recreation location 

where people bring their dogs for extended periods of time, however there are no 

amenities available here to help people pick up and properly dispose of their petôs waste.  

Further, this island is flooded twice daily during high tide, washing any waste that 

accumulates directly into the water, most likely pushing it upstream with the incoming 

tide.The activity at this location is not mentioned in the bacteria TMDL and this potential 

source has not been studied to determine how significant, if any, an impact it has on 

water quality in the inlet, cove, or lower river.  However, there is a low cost  opportunity 

for public education here, and to prompt dog owners to be responsible with their pet 

waste.   

 

Pet Waste Management in the Watershed 

 

Current activities to address pet waste as available from townôs website or as reported by each 

town in their 2017 Annual MS4 Report are as follows: 

 

North Kingstown 

The Town of North Kingstown provides educational material via its stormwater webpage, which 

includes a brochure titled, ñWhat is Stormwater?ò which notes ópick up after your petô as one of 

ten things that you can do to help prevent pollution.  The townôs 2017 MS4 Annual Report 

indicates that pet waste management was one of the topics that were included in the public 

education and outreach program during this reporting period. 

 

South Kingstown 

The Town of South Kingstown reports in its 2017 MS4 Annual Report that it has completed the 

following: 

¶ Distribution of pet waste brochures to all licensed dog owners, and local veterinarians, 

groomers, and animal shelters and rescues.  Pet waste brochures will continue to be 

distributed with dog license applications in future years. 
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¶ Installed 5 pet waste signs (3 include waterfowl) in the Narrow River watershed 

¶ Responds to complaints regarding improper disposal of dog waste 

¶ South Kingstown also has a stormwater management webpage with educational 

information and a link for ópet waste and livestock manure.ô 

https://southkingstownri.com/566/Pet-Waste-and-Livestock-Manure 

 

 

 

 

 

Narragansett 

The Town of Narragansett operates a Mutt 

Mitt Program in response to the Narrow 

River Bacteria TMDL.  This program 

includes a notification sign educating the 

public of the town ordinance.  The townôs 

Animal Waste ordinance requires removal 

and disposal of the waste from any public 

area.  The Town installs and maintains the 

mutt mitts year-round. 

 

 

What Needs to be Done? 

Management of pet waste is clearly the pet 

ownerôs responsibility, but only about 60% 

of dog owners pick up after their pets 

(NRDC 3-4-14).   Pet owners must act 

responsibly to control pet waste.  Pet waste 

can be flushed, buried, or sealed in bags 

and put in the trash.  A good time to 

directly target dog owners for pet waste 

education is during the annual municipal 

dog license renewal.   

 

Recommended Actions: 

¶ Towns enforce local ordinances and improve strategies requiring owners to pick up after 

their pets on all property.   

¶ Educate the public about the impact of pet waste on water quality.  Strategies include: 

o Municipalities could hand out or mail a pet waste or water quality brochure along 

with the license/tags.    

o Provide veterinarians and other pet services with water quality information (for 

dissemination to clients). 

o Install watershed-wide pet disposal bags and system of collection. 

¶ Adopt strategies for controlling pet waste at town public facilities. 

https://southkingstownri.com/566/Pet-Waste-and-Livestock-Manure









































































































































































































































































































































































