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Executive Summary
Project Owerview

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 calltiesources alondp¢ rivers, and the

opportunities for watebased 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 watersh#tese water resowes (both groundwater and surface water) are of
excellent quality. However, in other areas, waterbodies are not meeting their designated water
quality goals.

o

¢:

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

Purpose of Plan

This plan is for the purpose gtiiding actions tgrotect and resterthe quality of the water
resources and aquatic habitats in the Narrow River watershed. A description of the water
resource conditiongnd thepollutants and otherrgssors and threats water resources are
discussed, along with a history sy actions that have been takienprotect and improve the
water resourceis the watershed.

Watershed planing recognizes the geographical watershed as the appropriaterunit
understanding and managing the water resources within itakesl a comprehensive lookthaé

1
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land uses, water uses, and human activities within the watershed that intheqaality of its
water resourcesWatershed plan development incorporat@ser quality monitoring
information and input from stakeholders across all levels of government argbwermment
organizations involved within the watershed in order to identify prioritysgaad action items to
more effectively manage the water res@s in the watershed.

Informing the Plan

Information for this plan was obtained from existing water quadiports,aquatic habitat
reports,and pertinent plans and studies. Informati@salso obtained through discussions and
input from staff fronthe local municipalities and state governméms, Narrow River
Preservation Associatioand the other organizations involved in protecting and restoring the
water resources in the watershed.

Goals for the plan were prioritized based on interestiticp#ar 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 jnege of the direct applicability of
the action to address tkencern, relative ease of implementing the measure, and stakeholder
input during meetings and workshop exercises.

Watershed Description

Narrow River Watershed Locu;

The Narrow River watershed is located on the southwes
side of Narragansett Bay and encompasses a portion of
towns of North Kingstown, South Kingstown, and
Narragansett. The watershaicins an area of
approximately 8,650 acres intiee Narrow Riverwhich is
an estuargpproximately 6 miles longyith three major
freshwater tributaries. The Narrow River is mostyy
shallow, with the exception of two very deep basins at it
north end There are three major freshwater lakes and a
number of small and intermittent streams and freshwate
wetlands in the uplands of the watershed, two salt pond:
and coastal wetlanddong the estuaryThe watershed
supports a public drinking watgroundvatersupply,
popular fishing, swimming, and boating areas; shellfish
growing areas; and fish and wildlife habitats.

Executive Summary



DRAFT

In general, the watershed has a rural to suburban develbpmen
pattern, with justinder12% impervious surface coverag@ver
60% of he watershed is forested or wetlaadsl 33% of the
watershed area is protected conservation. |diet most densely
developed area in the watershed is along the Narrow River within
the Town of Narragansett, which is residential development that
has beeneswvered 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. Tivatershed area contains

only 4%commercial development land uses and about 4%
agricultural developmentta uses, while the predominate
developed land uga the watershed residentiglat 24%

Key Issues in the Watershed

One of the most prominent issues facing the waters
is the permanent closure, since 1985, of the Narrow'
River to shellfishing de to historically high bacteria £
concentrations impairing this waterbodyespite the AR
amount of investmenih both wastewater and stormwater |mprovements in the watetnsdeed
the mst 20 yearghis problem of high bacteria is not yet resolvé@the shape and geology of the
watershed influences the susceptibility of this river to pollutant accumulatiole the capacity
of the natural system is overburdened by the impact of edaj@nent andssociated activities
in the watershedAs depicted in the Narrow River Special Area ManagerRéan,
approximately22% of t he watershed is_considered
Developed Beyond Carrying Capacit& more concerteand s s :
continuedeffort is neededo reverse tis negative impact of
development.

AiLand

Other concerns include protecting the haghality groundwater
drinking water source; addressing high nitrogen levels in the
estuary which threatens aquatic habigaltiressing phosphorus |
nutrient polluton and aquatic invasive species in the freshwate= Iy =
lakes;andprotecting and restoringeshwater and coastaktlands and their buffete promote
resiliency to climate change angetain thevaluablebenefits ad functions they provide clean
water, stomwater flood and erosion contraindwildlife habitat.

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

improperly treatedvastewaterand pet anavildlife/waterfowl waste. The watershed is also
confronting theadverse impacts of sea level rise.

Executive Summary
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Watershed Plan Goals

Goals for the Narrow River Watershed Plantare

1 Open shellfising areas

Protect drinking water supplies

Protect andestore fish and wildlife habitats
Protect and restore wetlands and theffdrs
Protect and restore recreational opportunities

E e

Priority Action Items

Thehigh priority action items necessary to adequately and effectively address the impairments
and comwerns in the watershedte listed below These actions are in addition t@ny existing,
ontgoing actions that are taking place in the watershed to monitor, protect, and improve
conditions. The full list of recommended action itensgncluded in SectioVIIl.

Stormwater Management Actions

1
1
1

=

Eliminate illicit sanitary and grayater connections to storm sewers.

Il nstall stormwater BMPOs per the Narrow Ri
Continue to install stormwater BMPs per South Kingstown stormwater implementation
strategy to implement the Narrow River TMDL.

Conduct feasibility ath prioritization study for mitigation actions/ BMPs rd#ied 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 @l stormwater requiremeniscluding soil erosion contraipr

development projects smaller than one acre (smaller than the state minimum requirement)
for new and redevelopment applications

Review existing planning and developmendinances to evaluatehatLow Impact
Developmentl(ID) techniques armcluded, decide what LID techniques would be

appropriate for the community to incorporate, and adopt the use of the selected LID
techniquesnto local development regulations for usg@roposed developméeand
redevelopmenprojects

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, particlydor stormwaterBMB s on pri.vate prop
Ensure adequate resources to properly maintain BMPs.

Provide public education on 6good housekee
owners) in the Narrow River Watershed can do to reduce pollutants nmgter runoff

Increase and improve performancestsEet sweeping of entiveatershed. Per the

Crooked BrookTMDL, performmore frequent street sweeping of South Pier Road (to

prevent sediment load observed in Sprague Brook at4)B

Executive Summary
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Wastewater ManageentActions

1 Continue to implement and enforce local OWTS wastewater management plans,
ordinances, and programs.

1 Strengthereachtownds role in identifying and addressing fail@dVTSs

1 Identify locations of failed septic systems and cesspools, anccendpairs, upgrades
(nitrogen removal), or connections to sewer. Priority areas include near Mumford Road,
Mettatuxet Brook, and Middlebridge.

1 Requirehomes or businesses in the sewered areas that are not connected to ttee sewer
connect(Enforce exighg connection requirements.)

Pet Waste Management Actions

1 Towns enforce local ordinances and improve strategies requiring owners to pick up after
their pets on all property.

1 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.

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

Wildlife/Waterfowl Management Actions

1 Provide public education on the negative impacts edifegwaterfowl.

1 Identify a local group talevise a sustainable stratetgyaddressvaterfowl/wildlife
managemernin the watershed. Perform tudy of wildlife locations and concentrations
in the watershed and their impact to water quality of the freshwatemsinpat to the
Narrow River (bacteria and nitrogen).

1 Encourage residents to allow tall, coarse vegetation to grow along the banks of the river
segments frequented by waterfowl ostadl commercially available fencing to restrict
waterfowl access to theater.(Consider a demonstration project to educate and spur
interest.)

Lawn and Turf
1 Educate residents why and how to limit application of fertilizers and pesticides to gardens
andlawns to recommended doses and avoid application prior to rain emsider
of fering 6freed assessments and/ or demonst

Wetland Protection and Restoratiéations

1 Target wetlands and ample buffers for open space protesttetegies, including
purchases, easements, and through alternative zoning techniquesuiratopen space.
Focus on assemblage of large areas of protected land in order to provide better protection
for wetlands.

1 Protect marsh migration areas on themda Riverthrough land acquisition and
conservation easemeng)d where possible, remekarriers to migration (such as
parking lots, hardened shorelines, etc.).

Executive Summary
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1 Incorporate Low Impact Development techniques in local regulations to the maximum
extent pacticable.

1 Develop or update local conservation development ordinances to shift new comstru
and development projects away from SLAMM projected potential salt marsh areas.

T Expand the ONo Wake Zoned in the Bledrow Ri
habitats from increased erosion caused by motor boat wake energy.

Buffer Protectiorand Restoration
1 Develop a watershed wide Buffer Protection and Restoration Plan
1 Work with landowners to promote buffer protection and restoration where possible.
1 Address brse farmproperty peiCrooked BrooKTMDL. (Lack of buffer on this property,
also paential agriculture use.)

Invasive Species Management Actions
1 As opportunities arise, take actions to conamodl managevasive species in the
watershed.

Climate Change Resiliency Actions
1 Municipal Boards and commissions educate themselves on thetsmdlooding and
sea level rise. Recommended for all Board members to complete theFIREfNne
module series

Open Space/ Conservation Magement Actions

1 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 argasjndwatereservoirs and recharge areas,
and Conservation Opportunity Area&lso focus on the connectivity of theseas.

T Continue to restrict development in Areas
Narrow River SAMP to low density residential use or acglaing as open space.
Consider economic incentives for owners not to develop in these areas.

Groundwater/Drirking Water Protection
1 Continue to acquire land and development rights, and to encourage land conservation in
groundwater protection areas.

Monitoring and Evaluation Actions
1 Continue monitoring to identify potential areas that can be opened for shefjfishin
1 Monitor bacteria in the Crooked Brook subwatershed in accordance with the Crooked
Brook Bacteria TMDL.
1 Monitor bacteria in PettaquamgtCove in accordance with the Narrow River TMDL.

Public Education and Outreach Actions
1 Promote actionthat carbe taken by homeowners or individuadkeep water clean.
1 Promote support of watershed organizations.

Executive Summary
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Gaps in Information
1 Reevaluate bacteria loadirmpncentrationso the Narrow River to determine the amount
of progress made towards the TMDL reeggdiload reductions.

Plan Implementation
1 [Initiate regular meetings of all 3 community representataresd NRPAto discuss
successescoordinateplan implementation, and identify plan revisions

I mplementation

The Narrow River Preservation AssociatiNRPA)is a key partner to promote implematidn

of this watershed planNRPA has taken the lead on monitoring water quality conditions in the
watershed; and activelyorks, together with its partner) preserve, protect, and restore the

natural envionment. Implementation of this plan will involve many stakeholders, ewitin

identified action items. Coordination and communication across the municipalities, the State, the
NRPA, and other entities involved in protecting and restoring the waternygaaditaquatic

habitats in the Narrow River Watershed is critical in otdexchieve the goals of this plan.

Executive Summary
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I. Introduction

A) Purposeof Plan

The Narrow River Watershddlso referred to as the Pettaquamscutt Rivas)long been
recognized as a specidhpe. The scenic beauty of the Narrow River, the ecological resources
of the estuarand wetlandsthe historic and cultural resourcal®ng the riversand the
opportunities fowaterbasedecreationjncluding fishing,shellfishing, and swimminm the
watershd are important valudas the locacommunities and to the State of Rhode Island. This
watershed also supports a drinking water supptpastaNational Wildlife Refuge and is home
to many residents and some local businesses.

Protecting theswaterresources is important for tiggality of life for the surrounding
communitesand to thavell-being of theState of Rhode Islandn some areasf the watershed
these vater resourcefoth groundwater and surface wat@m@of excellent quality.However,in
other areas, waterbodies @@ 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

Page8
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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 takescamprehensive approach by considerihgspects of the hydrologic

system eeFigure 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
comnunity are evaluated. The key elemehth® plan is the determination and prioritization of
protection and restoration actions while making the most efficient use of financial,

administrative, and organizational resources.

Watershedi is the total area of land where all the water that is under it or drains off it
to the same waterbody. Topography is the key element to establishing watershed
boundariesSeeMap 1 for Narrow River Watershed boundary.

WatershedBased Plani is a $rategy and a work plan for achieving water resource go
in a watershed. It includes a description of the existing water quality conditions, ident
and prioritizes problemsnd outlines what needs to be done to restore and protect the
water resourceand aquatic habitats of the watershed

Figure 1. Wateshed andHydrologic Cycle Diagram

A Watershed . > =
.\T\“A’ -

““ Rt -

watershed divlde h A A A ‘ :

m\ ‘ trlbutarles
P i o 8O “ N

f percolation

o groundwater
» .+ (aquifer).
» o - »*

>

Sourcemodified fom
https://www.dep.pa.gov/Citizens/JustForKids/Water/Watershed/Pages/Whatls.aspx
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The Narrow River Vidtersheds fortunate to have been the focus of considersioidyand
fundingto improvewater quality and aquatic habgatPreviouly develogdregional

management plans have atved extensive research and stakeholder participatiarge areas

of the watershed haween sewered, and o;111,531in stateand federal grant fundsave

been investetbr planning and installing stormwateest management practic&MWPs). This
speaks to the magnitude of the problem, the sensitivity of the watershed, and théodedicat
towards improving the conditionsdoweve, the work is notompleteand a more concerted
effort is needed to counteract the negative irtgpdevelopment has had on the water quality and
aguatic habitats of the watershed.

This watershed is also fortunate to have a number of very dedicatedrimgas committed to
protecting and celebrating the land and water resourdbe Narrow River Watershed he
Comprehensive Plans for the three communities in the Narrow Rivershiaderecognize the
value of water resources and include goals andipslio protect and restore water quality.
These existing efforts should take the recommendations from this watershadglamplement
them in order to accelerate success in regaird protectinghe Narrow River Watershed for
current and future geraions.
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B) WaterQuality and Aquatic HabitatGoals for the Watershed

1) OpenShellfishingAreas

The entire Narrow River islosed to shellfishing because
it exceeds the water quality standard for shellfish
consumption for bacteria (fecal coliformlmproving the
water quality in these waters could result in @pening
of these shellfish beds, providing a sustainable econo
and recreationaksource to the residents of Rhode Islan
The Rhode I sl and Shel l fi s
cental to our histoy and culture in Rhode Island. They
support our environment, health, family traditions, and
economy; and they are an

states,

2) Protect Drinking Water Supplies

The Pettaquamscutt Aquifer in North Kingstown supplies

high qualitydrinking water to portions of the Towns of North Kingstown and Narragansett. The
Pettaguamscutt Aquifer has been designated by the USaERASole Source Aquifer, as part of
the HuntAnnaquatuckePettaguamscutt Aquifer. This means th& the only vidle source of
drinking water for the areiaserves 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 contaminantés such, it$ necessary that it continue to be well protected.

3) Protect and ResterFish and Wildlife Habitat

Thefreshwater aquatic habitatee brackiskestuaryandthe adjacentoastawetlandsare used

by many species ofildlife as a primaryood source, a rest stop along migratory routes, and as
breeding, nestingand spawning groundsAquatic habitat can be threatened or degrdned

excess nutrients, invasive species, fragmentation, and disturbance. These threats are addressed
by the folbwing goals:

(a) Reduce Excegditrogen

Excessiitrogen 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 bloomgan resulin corditions thatcan harm fish and other aquatic life.

Pagel?2
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(b) Reduceexcess Phosphorus

Excesgphosphorusn freshwatebodiescan cause algae blooms which can lead to low oxygen
conditions, posing a threat to fish and other aquatic life. Additionalyeggpes of bluegreen
algae produce a toxin, which is harmful to humans and pets, which is of growing caBibeen.
Spring Lakein North Kingstownand Silver Laken South Kingstowrare not meeting their
water quality standards for fish and wildlifebiiat due to excess phosphorus.

(c) ReduceAquatic Invasive Species (AlS)

Aquatic invasive species (AlS) al s o -maive laquatic
S p e coautcaempdie native plants, disrupt the ecosystem, i
create a nuisance for recreation. Once establigtiSdcare
difficult and expensive to control. Management of AIS is
needed to improve habitat and prevent the further spread o
invasiveplants. Prevention of AIS from spreading is an !
equally important goal. It is much easier to intervene and
contain a sniapopulation than attempt to abate and control §
widespread, welestablished populatn of aquatic invasive
species.Silver Spring Lake in North Kingstown and Carr
Pond in North Kingstown bothre impaired bynvasive
fanwort and variable milfoil and amot meetig their water
quality standards for fish and wildlife habitat.

(d) RestoreConnectivity ofAquatic Habitat for Fish andWildlife

Human made structures, including dams eaticrossings (bridges and culvertsan obstruct

the full functioning ofriver, stream, and wetlaretosysters Barriers to stream connectivity
prevent the free movement of aquatic life up and down a river system, resulting in a fragmented
aguatic habitatparticularly for migratory Riveherring and American eel. These lens can

also increase the potential for flooding.

4) Protect andRestoreWetlands andrheir Buffers

Freshwater wetlands and coastal salt marshes, alongheitidjacent uplanouffers, provide
significant and econorally valuable contributions to cleavater, flood and storm surge

protection, recreation, scenic beauty, and wildlife habitat. They provide critical habitat for many
of Rhode Islandés rare and threatened wil dlI
natural systems regionally and wawlide. In the coastal zone, high productivity supports the

food chains that subsequently support the fish and shellfish industtether, he protection
wetlands provide through flood and storm surge mitigationcanoon sequestration is an
importantcomponent in a climate change resiliency strategy.
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5) Protect and Restore Recreational Opportunities

There are many popular recreatioadlivitiesthatoccurin the Narrow River Watershed.he
condition of the water quality or the aquatic habitat canthezjp affect the recreational
experience othe number obpportunities that are safely available for the public to enjoy.
Aquatic invasive plants can srhetr native habitats and overtake a parefjativelyaffecting
fishing, boating, and swimmingnjoyment and aesthetic values.

(a) Swimming

There is one public beach in the Narrow River WatedhetdCamp Grosvendrand itwas
closedto swimming 5 days during tt2018swim season due to high levels of bacteria.
Additionally, there are some private beacfggh asVettatuxetBeach) and homesdhe 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 thahile averagdéacteria levelsn the Narow River are below the
safe swimming standard, the bactéeielssometimegxceedhe safe swimmingtandard
following majorrain evens.

(b) Fishing

Popular recreational fishing areas in the Narrow River wateliskkaie he Narrow River

Silver Sprirg Lake in North Kingstown, anithe salt ponds in Narraganse&triped Bass fishing

is enjoyed in the Narrow River in the Spring when the Bass chase the herring during their annual
spawiing run upstream to Carr Popahdin the Fall when the baitfish retuto the seaMany 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/ Howhis Plan was Developed

As stated before, the Narrow River has been the focus of considerablenstunitpring, and
reports. Development of this watershed plan relied heavilgwochexisting information No
newresearch or water quality monitoring has been conduotadorm this plan

This plan compes relevanexisting information in one place to provide a comprehensive
overview of theconditions in the watershedctions takerand thassuedacing thewatershed

State and local plans were reviewed for current and planned activities pertaining to the protection
and restoration of water quality and aquatic habitatee watershed. Key action items from

local Comprehensive Plans, Stormwater Manageémkms and programs, Gite Wastewater
ManagemenPlans, and other relevant plans have been incorporated into this watershed plan.

Noteworthy watershewide plans ontaining a wealth of relevant background information on

the geology, hydrology, anddtory of development in the watershed, along with sources of

pollution and thoughtful recommendations for land use policy and actions to improve water
qualityandpreven f urt her degradation are the 1979 AA
Tri-TowmnNar ow Ri ver Pl an, 0 pr epar eTowbNarroRRiveer L and s
Pl anning Committee, and the 1999 ANarrow Rive
CRMC. These plans may be slightly out of date, however they exemplify the history ofrtoncer

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 plamcarded in the

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

section.

Stakeholders weralsoinvolved in thedevelopment of this plan, providimgput on current
concernsactivities,and datareviewing goalsandtheidentification andprioritization of
implementation activitietSeeAppendix 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 itemsese
prioritized based on the goal priorities,

. professional judgemenf the direct

| applicabilityof the action to address the

concernyelative ease of implementing the

measureand stakeholddnputduring

meetings and workshop exercises.

Narrow River Watershed Plan stakeholder meeting
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ll. Watershed Description

Quick Facts about the Narrow River Watershed:
1 Watershed Area: 8,650 acres

Towns:
o North Kingstown: 4,188 acre$48.4%)
o Narragasett: 2,841 acres (32.8%)

o South Kingstown: 1,621 acres (18.7%)
1 Major Waterbodies: Narrow River Estuary, Mattatuxet River, Crooked
Brook, Mumford Brook, Silver Spring Lake, Carr Pond, Silver Lake

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 he western side of the mouth of the Narragansstt(8seMap 2). The watershed has
freshwater streams thiidw into a tidally influenced salt water estuarihe Narrow River is the
estuarine portion of the watershed.

TheNarrow Riveris approximatelyb.9 miles long andtartsat the north end of Upp&ondin

the Town of North Kingstowwhere it flows south and then forms the boundary between the
Towns of South Kingstown and Narragansett. Three perennial and seven intermittent streams
discharge intdNarrow River. The principal tributaries are Gilb8tuart 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 extf(eibigéyt 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 flopstream of the Gilbert

Stuart Stream, and all within the Town of North Kingstoane: Carr Pamh, Mattatuxet River,

Shady Lea PondndSilver Spring Lake There are also unnamed streams and tributaries
flowing to these waterbodies, aath unnamed pond off Pendar Road
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Gilbert Stuart Stream at Gilbert Studfiuseum
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In thesouthern 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,
thoughit is hydrologically connected with the Narrd®wer waterskd viagroundwater 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,andapproximately 1,500 feeind1,800feet at their widestespectively Theyare bah

stratified in temperature and salinity witarpmanently anoxic bottom layesnd separated from

each other and tr@ownstreamiver by shallow sills less than one meter de®gcasionally

they overturn, bringing nutrients and hydrogen sulfidetgehe surface. The last time this was
documented was 2007, and partial overturns have occurred in 2010 and 2012 (any others since
then?)

The period of lowest flovef surface watersypically occurs in late summer to early fall, which
coincides wih theperiod of lowest groundwater tabl€lows gradually increase through the fall
and winter months to peak during the early spring wet seddany of the smaller tributaries
such as Mettatuxet, Walmsley, and Crew brooks and Girl Scout and Sevendia@ms stop
flowing or run completely dry during the warmest summer monfRkese small tributaries are
not labeled oMap 2, but are discussed in the Narrow River Bact€NiDL .)

The watershed is narroand orientedn a north and south directiorit is underlain by a steep

walled bedrock valley, which is overlain by a shallow layeglatialunstratified depositsThe

steep shape of the valley is prominent todge flatter areas and river bottom have more

stradified deposits. Tidal deltas formtsee di ment deposits within and
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 overburdenedntyyaitt

of the development and associated activities in the watershed.

2) Groundwaer

Groundwateand surfacevaterin the watershed are closely interconnectédoundwater is
recharged by precipitation that filters down through the soils and thersraoderground to
lower places in the landscape. At some point the groundwaterisalatge 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 groundwatteat makes up the flow in the strean@®verall,
65% of the total freshwater flongninto the Narrow River ecosystamfrom groundwater.

Most of the groundwater in the Narrow River watershed is classified as GA, and the portion of
the watershed whictontains the Pettaquamscutt aquifer and its associated recharge area in the
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Town of North Kingstown is classified as GAA (selap 3). According to the DEM
Groundwater Class Summarypgndwater classified GAr GAA are groundwater resources
thatare known or presumed to be suitable for drinking water use without treatiirteant
difference between the GA classification and the GAA iflaason is that GAA is used for
aquifers (and their recharge areas) thapatentiallycapable of serving as a significant source
for public water, or are the wellhead protection areas for agadthmunity well

B) Land Use

The type of land use in a watershed has a direct effect on water qlraktyundeveloped
watershed natural processEsur, such as solil infiltration and plant uptake of water and
nutrients providing reduced runoff and gundwater rechargeAs watertieds become more
developed witlcommercial, residential, and industrial land uses, the amount of stormwater
runoff increases due tocreasing areas of impervious surfaces, such as rooftops, roads and
parking lots. This stornwater carriepollutants suckas bacteria, nutrients, metals, oils, sediment
and chemicals that negatively affect neantagerbodies.Agricultural land use activities, such as
fertilizer and pesticide application and manure flomastock, can also increa pollutants in

nearby waterbdies. 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 argqperly managed.

The Narrow River watershed approximately 8,650 acrespmposed mostl{66%) of forest,
wetlands, and open water bodi¢seeMap 4, Land Use and Land CoveFhe developed
portions (34 %) within the watershed are predominantly residential (24.1% saomité
agricultural (4.5%), commercial and industrial (3.7 %-nesidentialdevelopedl andopen
developed landses(1.8% opensuch as ball fields and pajykgSee Pie CharEigure 2. and
Table 1for acreags.

Narrow River Watershed

Land Cover
B Residential Developed

4% 2% 2%

B Non-residential
Developed
M Forest & Wetlands
4%
M Agriculture

B Water

B Open (recreation)

Figure 2.
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Developed areas are oftelmacacterized by relatively high levelsiofpervious coved areas

such as roofs, roads, and parking lots that prevent water from infiltrating into the soil. In the
Narrow River watershed, impervious surfacever 11.89%1,018 acresdf the total landarea

(seeMap 5, ImperviousSurface which includes a Table of impervious surface by town.
Impervious cover percentage is a useful indicator for assessing overall watgraligd As the
amount of hard staces in a watershed increases, water pollutioreases. 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 impervicersax@r 10%

start to have greater and greater higgampacts to streams.

Table 1.Land Use and Cover Acreage and Percent

Area Percent of
Land Use / Land Cover (acres) | Watershed
Residential Developed 2,086 24.1%
Non-residential Developed 322 3.7%
Agriculture 393 4.5%
Open Developed 152 1.8%
(i.e., recreatin)
Water 198.7 2.3%
Forest & Wetlands 5,498 63.6%
Total Watershed 8,649.7 100%
Impervious Covel 1,018 11.8%

However, impacts from impervious cov&n be very localdepending omvhere the impervious
surfaces areNarrow River watershed it uniformly built up, therefore the impacts from
impervious covewill differ depending on wherg is in the watershedkor examplethe upper
parts of the watershed in North Kingstown hawauch loweimpervious cover percettianthe
area around/ettatuxet Brook in Narraganse#nd the resulting water quality reflects this.
Table 2(onMap 5) shows the amounts of impervious surface in the watershed by town.
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Most of the high density, residential development in the watershed is locaiectiad central
section of the Narrow River within the towns of Narragansett and South King&teaiap 4).

In this area, residential lots varying from 1/8 to-at2e directly abuthe river and there is little

to no bufferprotectingthe river wherghese neighborhoods exigflost of the forested portion

of the watershed lies to its north in the Town of Ndtingstown though there are also some
large portions of undeveloped land wiitlthe towns of South Kingstown and Narragansetd

some prote@d areas abutting the rivefhe commercial and industrial lands are located in areas
of good access to majovads mostly on the outer edge of the watersh&de agricultural lands

are locatednostlyalong Route In South Kingstowrand North Kingstowpalong thewestern

side of thewatershed.

Map 4, Land Use/ Land Cover, shows the locationl@feloped aressand agricultural lands
the watershed. Note thelation of developedand types and agricultural lamalthe proximity
of waterbodiesn 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 describedNiattoev RiverSpecial Area
Management Plan, are currently used for management purposesatand use regulations.
These areas are mapp&dgure 3) for each town and described as follows:

fiLands Developed Beyond Carrying Capaecitg developed atedisities of oa 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 thesult of poolland 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 contmination 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.

fiLands of Critical Concerare presently undeveloped or developedensities 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; ovierlvellhead potection 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 faunantifiedethroudh the
Natural Heritage Program, large emergent wetland complexes, and U.S. Fish & Wildlife lands; and
fisheries habitat.

fiSelfSustaining Landare undeveloped or developed at a density of not more than one
residential unit per 80,000 squdest. Withinthese areas, the nutrients discharged to groundwater
by septic systems, fertilizers and other sources associated with residential activities may be
sufficiently diluted to maintain osite potable groundwater. However, the one residentiapeni
two acrestandard 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
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According to these mapapproximately2% of t he watershed has been

Carrying Capacity @n order to reverse the impact that thesselopment has caed more
concerted efforts to prioritiz&tormwater treatment retrofitting, buffer restoratiomre intensive
wastewater management, and public education to target source reduction is hNdedy is
there a need to reverse thepewt on water qualf that this overdevelopment has caused,
there is also a need to prevent furtiegradatiorwith new developmertb this sensitive system
The fALands of Cr i approxanateCi8rofahe watedsshech aHerle u p
priorities are on meetmthe SAMP regulationgnsuring greater protection from stormwater and
erosion than the State minimspensuring minimal impact from wastewaaqviding public
educatioronresidentialsource reduction strategies (ie, fertilizer ysstwaste, impervias
surfaces, etc.) as discussed later in this,@ad 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 polltggfrom added land uses. To calculate a rough
estimate of the remaining developable land in the watershed, we ntostfecland that is

already developed, land that has further development potential (forest and agriculture), land that
hasphysicalcongraints to development (wetlands, open water), and land that is protected from
future development (legally protectedhservation land).There argoughlyover 1000 acres of
potentially developable land remaining in the watershadmost of this lands zoned for

residential land usesSeeTable 3for factors used in thigstimatecalculation.

Table 3: RemainingDevelopable Land Estimate

Land Use Area Percent of
(acres) | Watershed
Total Watershed 8,650 100%
Residential Developed 2,086 24%
Nonresdential Developed, 322 1%
Open Developed 152 2%
(i.e., recreation parks)
Total Developed| 2,560 30%
Water 199 2%
Wetlands 1,877 22%
Protected Conservation 2,887 33%
Total Constraints | 4,963 57%
Remaining Developabl{ 1,127 13%
Land

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 watersFteelmajority of the public water
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supplied in the watershed comes from wells outside the waterkhevise, groundwater from
within the watershed serves areas outside of the water3inedarea supplied by a public water
system in the Narrow River watershed is showiiap 6.

Public Water Supplies wthin Narrow River Watershed

There are 6 publicrthking water well sources in the watershed, all within the Town of North
Kingstown.A Publ i c0 water suppliers are those syste
of Health to ensure they provide safe drinkimater,and which have at least 15 sesvic

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 Watershdthe Pettaquamscutt Aquiférsupplies 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 Nortkingstown and has been designated by the US EPA as
part of the HuntAnnaquatuckePettaguamscutt Sole Source Aquifer. This means that it is the
only viable source of drinking water for the area. This supply is ownethandged by the

North Kingstown Wagr Department.

The Town of North Kingstownds water system ha
northeast shore of Carr Pond. These are term
water to yearound residets.

[Itisinthe TownofNamgansettds interest to support wate
Town of North Kingstownhowever, vater supply to theesidents and businesses in the

watershed is also provided from sources outside the watersheth, avhinot discussed in this

plan. Coordination on drinking water supgbyotectionand plannindgranscends the watershed.

The task of coordinating planning is covered as a required element of thedogaehensive

plans, which isikewise acknowledgedn the requiredVaterSupply Sys¢tmManagemenPlans

for theindividual supplierg.

There are also 3 privately owned businesses in North Kingstown with wells that provide water to
the public. Thescommwenirteyf e rpweldl it vaesl Ifisn.on The
community and norcommunity well determines the types and frequyenf well testing required

by the Department of Health.

The wellhead protection areas for these 6 public wells are showfapr6. These wethead
protection areas are defined by RIDEM as atkascontribute groundwater to these wells.

Page?28
Section Il. Watershed Description



DRAFT

S i — [
Narrow River Watershed Planning Area
Public Water Service

Legend

,( £ narow River watersned

Water Distribution Line

Major Road
——— Local Road
! #™\.» River, Stream
i} Lake, Pond
1 Cf) Non-community Wellhead Protection Area
C:S Community Wellhead Protection Area
2" Town Boundary
Water District
Narragansett Water — North End System

Narragansett Water — South End System
North Kingstown Water District

South Kingstown Water (Middlebridge )
Suez

L TUIAL

% 1P
g mefr_}mmm
AL

0 05 1 2 Miles
| 1 | 1 |

Page29
Section Il. Watershed Description



DRAFT

Private Wells

Homeowners that are not connected to a public water system depend esit@ndoimking water

well for their own water supplyyhich is primarily the North Kingstown portion of tixatershed

and the northeast corner of South Kingstowtomeowners are rpensible 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 potmgollutants.

D) Wastavater

Public seweservices portions of Narraganisahd South Kingstowwithin the watershedlt is

providedt hr ough the Town of South Kingstown Wast e\
treatmenfacility located on Westmorelar&treet in Narragansetfhe sewer system iwta

combined system witlstormwater Thedischarge from this system is outside of the watershed,

to a point east of South Pier Road in the Narragansett BagMap 7 for areas in the watershed

that have pulic sewer.

Most of the developed properties in the watershed withiff tiven 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 neighborimatsdiately adjacent to the

Narrow River within the Town of South Kingsvn 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. Somasaseuth of Pettaquamscutt Cove in South

Kingstown and Narragansett aiso 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 exglusivetivate individual on
site wastewater treatment systems (OWTS).

2% (2,467 acresdf the total watershed area is served by a municipal public sewer system:
1 73% of the watershedreain Narraganseit2068 acres)
1 0% of the watershedreain North Kingstown
1 23% of the watershedreain South Kingstowr{371 acres)
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E) Wetlands

In the Narrow River watershed, there are both freshwater and salt water weWagittsds

provide key links in the water cycle between surface water and groumdWaéshwater

wetlands exist in areas where the groundwater table is close to the surface and often in proximity
with other surface watersvhile mastal wetlands interactitiv estuarine and marine waters in the
intertidal zone.Vegetated wetlands suppdoth aquatic and terrestrial species many of which

have specially adapted to the conditions present in wetléeMap 2 for the location and

extent of wetlands in theatershed.

Wetlands perform specific functions and processes, which can be hnpkgrboader

categori es 6ofowahydr qqluadiia y, 6 and owildlife ha
on the services, goods, and qualities that wetlands prositteaugh those functiong/e now

recogni ze that t he s Bcanbwloedosseciety, haweverin thp pastwhethe s i
the role of wetlands was not understood, wetlands were considered a nuisance and so were filled

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

they play h mitigating climate change tsequestering carbon out of the atmosphere where it
contributes to global warming.

Waterquality functionsand values
1 Wetland plants and soils can store, filter, and naturally treat nutrients and other
stormwater pollutanthat may otherwise reach rivers, streams, and lakes.
1 Coastal wetlands filter and trap pollutants, nutrients, and sediments from
freshwateoverland flows.

Wildlife habitatfunctionsand values

1 Wetlands arémportanthabitatsfor aquatic, terrestriahnd avian specieand
particularly mportant for endangered, threatened, and migratory species.

1T Wetl ands are a critical habitat for man
wildlife species.

1 Freshwater wetlands and salt marshes are among the madsttre natural
systems regionally and worldwideroducingmore plant and animal biomass than
upland forests and grasslands

Hydrologic functions and values
1 Wetlands store water during rainy periods and slowly release it, thereby helping
to control floaling and also keeping streams flowing when they might otherwise
be dry.
1 Coastal and freshwateretlands stabilize shores to provide erosion protection
from the forces of overland flowyave action, tidal action, and storm surge.
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Other wetlandvalues
Wetlands providels with
1 protection from climate chandgbrough carbon sequestration.
1 educationg scenic,andhistoricresources
1 recreatioml resources such asinting,fishing, and bird watching.

Wetlands in the Narrow River Watershed

Because of & wetland resources, the Narrow River has been designated by the RIDEM (in the
St at e 6@u aNaittey Regul ations) as a O0Speci al Res ol

fresh water wetlands, 6 6éecol ogi babifatfonrareand at , 0
endangered species. 0

There are approximately,910acres of wetlanddreshwater and coastalot including
freshwater pondsn the Narrow River watershed. This repres@2%of the land area in the
watershed.

The freshwater wiinds in the Narrow River watershed consist predominantigatiuous

forested vetland, whit is also the most common wetland type in Rhode Island.waétershed

also containgpproximately 148 acres mdre and sensitive types foéshwatewetlands
includingemergent marsar wet meadowemergent fen or bogcrubshrubfen or bogand
cedarswamps ¢oniferous forested wetlapdFreshwater wetlands and ponds make up about

20%0f the watershedbs | and area. T 1B% ofthenp ar e,
Statebs | and 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 marshelhere are approximately 262ras of coastal wetlands in the

Narrow River watershedRare coastal wetlands present in the watershed include sea level fens
and brackish marshes.

The Narrow River SAMP and the Rhode Island Wildlife Action Plan pointr@ulNarrow River

estuarine wetlasts as important habitat for a number of species. Of note is the Pettaguamscultt

Cove and its salt marshes, which are internationally important for the conservation of waterfowl,
particularly the American Black Duck; and fine conservation of salt marsinds, such as the

Salt Marsh Sparrow, which is considered by Partners in Flight aspecies of highest

conservation priorityn the Northeasfdue to habitat loss from sea level rise and human

development of coastal bigats) According to the State Wdlife Action Plan,i Sal t mar s hes
universally considered to be among the most important wildlife habitats in North America, and
Rhode I sl andds contribution to the 1isegi onal d
significant. o
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Most of thesalt marshes the Narrow River watershete located in the southern portiontioé
estuary in théettaguamscutt Covélettaquamscu@ove is almost completely surroundsyl
broad expanses of salt marsh with seveaish islands present in the shallow wat&maller
salt marsh patchestend up the river, on both sides, as far north as Middlebridggetation
type within the estuary changes with salinity and tidahdation. Saltpannegdepressiogs in
the highmarsh)present in the lower estuary are hypaline angartially submerged.

Salt marsh in the Narrow River.

Brackish marshegccur in the upper reaches of tidal rivers and ffland edges of salt marshes
where salinity levis are reducedallowing for ahigher diversity of plantthan in a salt marsh

Brackish marshes are primarily transitional habitats that occupy limited areas for a combined
total of less than 300 acres staide. Brackish marshes dominated by cattails present within
theNarrow River systenfEnser and Lundgren 200@Gitation fromRI Wildlife Action Plan,

2015. Also of note is the presence of a very unique and rare coastal wetland, the Sea Level Fen
atNarrow River, which is one of only two knowodations in the StateSea level fens are an
emergent wetland community that occupies the interface at the upper end of tidal marshes where
there is an upland freshwater soutgpjcally groundwater seepage.

Page 34
Section Il. Watershed Description



DRAFT

Freshwater wetlands contiguous to the saltshes wich surround the estuaagccountor

almost half of the freshwater systems within the watershéeé.remaining freshwatevetlands
can be found along the dtatuxet River and Gilbert Stuart Streamtheheadwaters region, and
in an extensive éllis network of small streams and wetlamdsch effectively reach every
corner of the watershed.

It is important to note that while wetlands perfacertainfunctions, their deterioration or
destruction bs the opposite effect. Likewise, restoringetland has the ability to bring those
functions back. Not all wetlands perform all functioerformance depends on the
characteristics of thwetland, including its position in the landscape, and theitonaf the
wetland. Wetlands can be classifiaccording 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 wesdod protection and restoration efforts
on a watershed basis, depending on the goals of the watershed plan.

In 2014, a projedthatenhanced Rhode Island wetland mapping data from the National Wetlands

Inventory (NWI)was developetb be able to prediavetland functions at the landscape level.

Hydrogeomorphigype descriptors were added to the standard NWI data to create what is now

call ed an ANWI+ dat abas e, alinemmappinctoolw Acsordingte d

this database and mappirige Narrow River watershed contains wetlardd tan be
characterized by their functions as follojsould be nice to be able to provide a map or this
information, or the Restoration types 1 and 2 in the One Stop]

A xx acresorperceiito sur f acee wait emd de

A xx acresorperceiit6 bank drndcheshdaraebi | i zati ono

A etc.

[what specific dominant role do wetlands provide in the Narrow River watershed® o n 0 t
Differentiate freshwater role and coastal rple
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lll.  WaterQuality

The primary water quality concerns within the Narrow River \igaied ardacteria levels,
which have resulted in a permanent closure to shellfishing in the estuary, andnexcesss
which negatively affect thaquatichabitat in the watershedThis section provides a summary
of the water quality of the waterbadi(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 quatgndards.(For a discussion of conditions by each
surface waterbody ithe watershed, see Appen@xAssessment of Waterbodies).

A) Surface Waters

1) Impaired Water Quality Segments

The State of Rhode Island Water Quality Rules spéké criteria eackwvaterbody in the State

shall meet. The Narrow River has a designatédisder use classification of SA, which means

t h ahéese wWaters are designated for shellfish harvesting for dinetdn consumption, primary

and secondary contact recreational atitis, andfish and wildlife habitatamong other uses, and
thattherner s hal | have good aesthetic value. 6 Al |l
ponds within the Narrow River Watershed have a fresh wéssificationof either A or B,

which means thahese waters are designated for primary and secondatgot@creational

activities and for fish and wildlife habitat and t hat they shall have ei
(6B06) ae s Hdwever|the Narraw River itself, astk of the freshwater bodidthat

have been assesséathe watershedalnot meet the water quality criteria to actually support

one or more ofhese designated used/hen a waterbody does not meet a designated use, it is
considered ni sepaadtheealse offthe impairnheatis identifid¢diore detailed
desciptions of the State waterbody water quality classification systedthe designaed uses

areprovided inAppendix 2.)

A list of each waterbodgegmentas defined byRIDEM, in the Narrow River Watershedlong

with its Classification and status of supjing its designated usds presented iffable 4.,

below. The determinatiolon impairments to date in the Narrow River watershed is based on the
data from the Waterglhl Watch water quality monitoring program, which is reviewed and
compar ed ¢ Watet 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 watershesgdre

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 plutants and stressocsausing impairment®llows. See alsdvap 8,
ImpairedWatess.
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When a waterbody is determined to be i mpaired
0l mpaired Waterbody List, 6 a Water Quality Re
Daily Load (TMDL) analysis, is scheduled to be developed for that watgrorits specific

pollutant and impairmentHowever,for impairmentsnot caused by a pollutarduch as non

native invasive species, a TMDL is meguired Key elements of a TMDL includéentifying

the pollutant sources and the degree of polluteshictionnecessary to attain the applicable

water quality standards. Additionally, TMDLSO
actionsto achieve the necessary water quality improvements.
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Table 4. Narrow River Watershé@/aterQuality UseAssessmiet Status (From 2@.Integratel Report) (from North to South)

(RI0010044R01)

Secondary Contact
Recreation. Fish
consumption not
assessed.

Name of Water | Town Cause of Use Not Supported | Status of | Notes Classification
Body Impairment (s) due to impairment | TMDL
(Segment ID)
Silver Spring North Phosphorus, Fish and Wildlife Scheduled| Fully supporting B
Lake Kingstown | Non-Native Habitat for 2023 | Primary and Secondary
(RI00100441-02) Aquatic Plants Contact Recreation
(Fanwort and Variable Trophic Status:
Milfoil ), and Scheduled| Mesotrophic
Mercury in Fish Fish Consumption | for 2020
Tissue
Mattatuxet River| North Fully supporting B
and Tributaries | Kingstown cngr:tzg 221 Zzggggg“
(RI0010044R02) Fish and Wildlife
Habitat.
Not assessed for fish
consumption
Unnamed North Not Assessed B
Tributary to Carr| Kingstown
Pond
(RI0010014R-04)
Carr Pond North Non-Native Fish and Wildlife N/A Fish Consumption not | B
(RI00100441-03) | Kingstown | Aquatic Plants Habitat assessed; Fully
. supporting primary and
(Fanwort andvariable
Milfoil ) secon_dary contact
recredon.
Trophic Status:
Mesotrophic
Gilbert Stuart North Fully Supporting Fish | A
Stream Kingstown habitat and Primary an

Section Ill. Water Quality
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Name of Water | Town Cause of Use Not Supported | Status of | Notes Classification
Body Impairment (s) due to impairment | TMDL
(Segment ID)
Unnamed North Not Assessed A
Tributaries #1 Kingstown,
through #5 to South
Pettaguamsdt | Kingstown,
River and
(RIO010044R05,- | Narragansett
06,-07,-08,-09)
Mettatuxet Narragansett| (Fecal Coliform) | (Primary and (included in | *This waterbody has | N/A
Brook Secondary Contact Narrow not been assigned an
(tributary to Recreation* not River . !D, therefore, it is no.t
Pettaquamscutt Al . Bacteria i ncluded i1
- officially listed) TMDL, 303d list, however, it is
River) (no ID) X
2001) known to have high
bacteria, as documenteg
in the TMDL.
Pettaquantutt | North Fecal Coliform Shellfish Approved | Fully supporting SA
River Kingstown, Consumption 4/29/2002 primary and sepondary
(R|0010044E01A) SOUth contact recre.atlorNot
. assessefbr Fish
Kingstown, habitat and
and consumption.
Narragansett
Pettaquamsadt | Narragansett| Fecal Colibrm Shellfish Approved | Fully supporting SA{b}
River Consumption 4/29/2002 primary and secondary
(R|0010044EOlB) contact recreatiorNot
assessefbr Fish
habitat and
consumption.
Narragansett| FecalColiform Primary and Approved | Fish Habitaand Fish | A
Crooked Brook Secondary Contact | 2/19/2003 Consumption not
(R10010044R03 Recreation assessed

Section Ill. Water Quality
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supporting primary and
secondary contact
recreation

Surveyed for AIS in
2017- no AlS observed.
Trophic Status:

Mesotrophic

Name of Water | Town Cause of Use Not Supported | Status of | Notes Classification

Body Impairment (s) due to impairment | TMDL

(Segment ID)

Mumford Brook | South Fecal Coliform Primary and Approved | Fully supporting Fish | A

(RIO010044R10) Kingstown, Secondary Contact | 4/29/2002 2?sdh\/\c/,jlc?rl1i;i ;stti)gst;] o
Narragansett Recreation assesced

Lake Conochet /| Narragansett Not Assessed SA

Little Neck Pond

(RI001004E-03)

Sprague Pond | Narragansett Not Assessed A

(R100100441-04)

Sprague Brook | Narragnsett Not Assessed A

(R10010044R11)

Silver Lake South Phosphorus, Fish and Wildlife Scheduled| Fish Consumption not | B

(RI00100451:05 | Kingstown | Dissolved Oxygen| Habitat for 2023 | assessed; fully

Section Ill. Water Quality
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2) Pollutantsand Stressors in the Narrow River Watershed

Themajorwater qualitypollutantsandstressorsn the Narrow River Watershed are:
1 Bacteria(Fecal Coliform)

Phosphorous

Nitrogen

Non-nativeAquatic Planté&Speciegstressor)

Mercury

Low Dissolved Oxygelfstressor)

= =4 -4 A -

Each of theseollutantsand stressorare discussed below.

(a) Bacteria(fecal coliform)

As indicated abovemajorwater quality impairments in the Narrow River watershed are the

reault of fecal coliform. Fecal coliform is often utilized as an indicator bacterium to measure a
waterbodyds pot ent i &levatedofecal cbliif@nelavslsin surfacetes mi s si o
increase the likelihood that associated pathogens are atsmprieathogens caadversely
affecthumanhealththrough skin contacsuch as swimmingpr throughingestion ofwater,

contaminatedish, or shellfish The fecal coliform levels that kia been found in the Narrow

River have led to the River being pemaatly 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)artighest immediately following a
significant rainfall event.

Primary surcesof fecal coliform to waters in the Narrow River watershed are:
1 Stormwater runoff

Stormwater transports bacteria to the receiving waters from domestic animals (pet
waste), wildlife,andfailed septic systems that has accumulated on streets, lawns,
parking lots,storm drain systemslocks and along the shoreline.

Inadequately treataedastewater from septic systems in close proximity to the water.

Leaking sewer lines and/or illicit connections.

Direct loadings from waterfowl

Animal waste from farm meratiors (a horse farm on Crooked Broekas suspected in
200))

= =4 -8 -9

The RI DEMhasdevelomd twoTMDLG s Fécal IColiform bacteriain thiswatershedone

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

Gilbert Stuar Stream, and the Mumford Brook; and the other approved in 2002 for the Crooked
Brook. The TMDL6&6s contain calculated reduct.i
water quality goal for shellfishing, along with important recommended mitigateasunes to

achieve the necessary water quality improvements.
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The required pollutant load reductions as originally listed ffome 2001 and 2002 TN
bacteria arén Table 5.

Table 5. Pollutant Load Reductions Needed

Waterbody Section Reduction
Needed
Narrow River: 90%
all sectiongsalt water)

Freshwater Tributaries
Gilbert Stuart Stream: 98.9%"
Mumford Brook: 99.9%
Crooked Brook: 99%
(mouth at discharge cove)
Crooked Brook: 99+%
(freshwatey

The percent reductions are a measirthe severity of the pollution and the amount of pollution
abatement actions needed to meet water qushtydards.

I n general, both bacteria FBthEwadormwaterbesimend st
management practi ces ionBiVdodmsvater polutiom,ellicivdisahargee d u ¢ a
detection / correction of failing septic systems, and waténfioanagement(Sincestormwater

is asignificantsource of the bactegia t h e T MBaldoldeaddrasges in thepplicable MS4

Stormwater Managment Rograns. SeeSection V. A))

Progress on the implementation of the Narrow River TMDL has involvecessing the
stormwater outfalls in the Towns of Narragansett and South Kingstown with the development of
two stormwater design strategies:
1 Narrow River Stormwater Abatement Study Final Report, Novemberl8006
Fuss & OO6Neil |l , pr dafisanrthe @owh af NarrdQanBeE M, f or
1 Stormwater Attenuation and Source Reduction Strategy for the Pettaquamscutt
River: Revised Final PlarlDecembel016by Fuss & OONei Il |, for
South Kingstown

These studies include conceptual design plans and provide the basis for subsequent structural
BMP construction projects, discussed bel ow.
going in Narragnsett and is nearing construction start in South Kangst 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
progresas been made towards its implementation, resultimgpnoved water quality

conditions. However these improvements have not been enough to reduce the bacteria to levels
safe for shellfishingand theentirearea remains closedtive of thetwelve staamwateroutfall

11n 2008 Gilbert Stuart Stream was removed from the list of impaired waterbodies. See Appendix 8 under Gilbert
Stuart Streanfor Section 319 Nonpoint Source Program Success Story.
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locations identified in thé&larrow River Bacterid MDL for needing strmwater BMPsstill need
to be addressedAdditionally, no analysis has been performed to uptteeurrent bacteria
inputs to the river at the outfall locations. Sachassesment would be useful to determitine
effectiveness of thBMPsthat have been installeifl the BMPs argroperlyfunctioning as
intendedwhether interim milestone improvements in water quality have been matiether
changes in water quatitonditionshave occurredThis information is necessary in order to
evaluate ifadjustmentsire needed to theater quality improvement strategyhis is a gapn
the monitoring and evaluation part of the prodéss needs to be addressédiaptive
management is an integral part of watershed planning.

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

Remaining ntigation action items from the bacteria TMDLs &reorporatedn the
ImplementatiorAction ItemTablein Section VIII. ofthis 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 recommaded that th bacteria loadingoncentrationso the Narrow River be revaluated to
determine the amount of progress made towards the required reductions, and that RIDEM
continue toconductshellfish monitoringo determine whether certain areas of tlierrmay be

opened to shellfishing.

A table tracking implementation of the TMDLSs, which includes the bacteria pollutant loads by
area and sources of bacteria, is providefippendix 3.

(b) Excess Nutrients

In surface waters, excess nutrief@sdalgal blooms thatipset the ecological balance and can

lead to water quality degradation in a process known as eutrophic&gwere algal blooms can
result in the depletion of oxygen in the water that aquagmieds for survivalAlgal blooms

also reduce water cli&y preventing desirable plant growth, such as seagrasses, reduce the ability
of aquatic life to find food, and clog fish gillertain types of algal bloonfsyanobacteria)

may result in the reéese of natural toxins that can be harmful to humans, petsge mammals,

fish and shellfish.
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Freshwaters are primarily affected by
excess phosphorus, while in coastal wate
nitrogen is the nutrient of highest concern
In some cases, both nutrientayrinteract
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 &
early as 1972 Sources ofexcesswtrients
in the watershed are discussed beldwr
additional information on nutrient pollutan;
sources andumulative effects in the
Narrow River watershed, see the Narrow
River SAMP. O
[Imageofalgaef r om RI DEMO6s webpage:
http://www.dem.ri.gov/programs/water/quality/surfagater/lakenutrients.php

Nitrogen

Nitrogenin the watershed isom wastewater dischges (includingseptic systems, cesspools,

and illicit discharges), stormwater rundiytilizer used on lawns and crops, pet and farm animal
waste waterfowl and wildlife wasteand atmospheric deposition (from combustion of fossil
fuels and vaporized agultural soures (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 tindedadn
measurémpairment.

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 surfaceAwaters.
noted earlier n t he &6 Hwd reoMbo ,ggwimddvateoflow provides a significant
contribution to thdresh water flow into thé&larrowRiver. A large proportion of the Narrow

River watershed is now sewered, however the legacy of the previous septic systems may still be
contributingnitrogento the estuary througroundwateflow. 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 primarges of rtrogen in

stormwater flow.

Ammonia,nitrate anditrite nitrogen leveldhave decreased for all monitoring locations in the
Narrow River, however, average Total Nitrogenganic nitrogerspecifically,by deduction)

has gone up slightly inlehreasexcept Upper Pond. Additionally, eel grass habitat is expanding
in the river in the area north of Middlebridge Bridgéiich may be related to the declining

levels of ammonia and nitrat&litrogen is acontinuingconcern tdhe health of the ecgstem
thatneeds to benonitored
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It is important to note that nitratg@trogen levels in the North Kingstown groundwater source are
routinely monitored anthe wells within the Narrow River Watershed (Wells #3, #7, and #8)
have beeronsistently low.

Since theras no numeric water quality standard for Nitrogamollutant 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 thatgsodind reglations 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 ofemttoghe dsiary
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 nligdg. Souces 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 gdtainilorder to evaluate the potential

need for water quality standards.

Phosphorus

Excess phosphorus can lead to eutrophic conditions in freshwater lakes andlpoaisiso
promote algagrowth, including toxic algae bloom&Jnlike nitrogen, theState of Rl has a
numeric water quality standard for phosphorus in fresh waterba8ie®r Spring Lake in North
Kingstown and Silver Lake in South Kingstown exceed the water quality stadard f
phosphorus.

Phosphorusn the freshwater lakes and porws be fronboth externasourcesandaninternal
sourcefrom nutrient recycling from thbottomsedimers. Specific fnosphorus sources and
loading ratego the two impaired lakes, howevegwe not yet been determinedhe most
significant external saae for most ponds is stormwater runoW/astewater andiastederived
nutrients frompets,waterfowl and other wildlife are also a significant external source for most
ponds. Other external sagrcesof phosphorusnay include sedimentatidrom erosion(P binds

to soil particles)and to a lesser extemtmospheric deposition

As indicatedn theabovetable t he RI DEM i s scheduphesphortsty c o mp |
the year 2023 for the IBer Spring Lake irNorth Kingstown and the Silver Lake in South
Kingstown. These TMDLO6s willl include the nec
restore these waterbodies to conditions that meet their water quality stamadtamgswvith

important ecommended mitigaih measures to achieve the necessary water quality

improvements.
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Until the phosphorus TMDLG6s are complete, mea
1 Implementation and enforcement of OWTS maintenance and local Wastewater
Management Plarfer areasaround the impaired ponds.
1 Enforce locakoil erosion and sediment contr8ESQ requirements.
1 Education targetetb resident@round the ponds dopics includingproper lawn
maintenance to protect water quality (no phosphorus fertijizery pet waste
waterfowl etc.
1 Ensure adequate vegetated buffers around ponds.
1 Develop Lake Management Plans

(c) Nonrnative Aquatic Plant§Aquatic Invasive Species)

Non-native aquatic planiglso known as invasive speciase plants that come from othe

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 keptdeerwontrol in their native

range. This allows them to eabmpete the native specieAdverse impacts from nenative

aguatic plants include excessive growth that smothers and degedidehabitat and interferes

with recreational enjoymentAquaic invasive plant&nter a waterbody from boat trailers,

propellers, or in bait wells. They are oft@mslabeledblants by water gardeners, aquarium

keepers, and landscapers. They can also arrive here either as whole plants or fragméads in bal
water fom foreign ships in our ports.

(d) Mercury in Fish Tissue

Mercury is a naturally occurring metal that is toxic to living organisMercury in the Narrow
River watershegrimarily comesfrom atmosphericeposition of emissiosources from &g

fired power plants It is typically also found in thermometers, barometers, and fluorescent light
bulbs. Mercury maccumulates up the food chaind isfound in fish tissuén its most toxic

formd methylmercury Concentrations of mercury in fish tigscan beover one milliontimes
higher than in the waterfzish 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 emergingpncern are compoundsich as pharmaceuticals and personal care
products (PPCPsbhat are not commonly monitorgttherefore significant gaps in available water
guality data exist. Additionallytheir health and environmental impacts have not been
complaely determined due to¢hi r 7 e me r gQumegtly themeaate na US EPA/state
ambient water quality criteria, water quality standards, or drinking water standards for most of
PPCP=r other emerging contaminarda$é concern PPCPs and other emergiogntaminants

e nt e rwatdrd pnsarily 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
informationon ambient groundwater qualitythe Watershed s t he Depart ment
on public drinking water wells that are regularly tested to ensungla@nce with drinking water
standards (See previous discussion$ectionll. C) Drinking Water)

The quality of thepublic drinking waterfrom all six public wellgn the watershets currently
good, such that it needs no treatmenite North Kingsbwn Water Department reports water
guality testing to the RIDOHThis groundwater source is fairly weltotected today through
targeted open space conservatiomn regulatory measur¢firtherdiscussed belowand an
educational program.

It was noted earlier that nitrogen may be remaining in the groundwatettisgrareas in
Narragansett and Southrigstownweresewered, anthay be a sarce of nitrogen to the estuary
today.

Threats to groundwater carclade contamination from the following sources:
1 Failing and sukstandard septic tanks and/or leaking sewer pipes

Storage Tanksabove and below gumd

Fertilizers and pesticides

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

Old landills and waste disposal sites

Stormwater infiltration (untreated)

Road salt storage and application

= =4 4 -4 A -9

The groundwater source calsobe threateneby future development, which poses risks
adding more of these sourceSee SectiohV. for the presencenal management of these
individual threats in the Narrow River Watershed.
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V. Threats to Water Quality

This sectiorprovidesan overview othesoures ofthe pollutantsimpairing water qualityand

how theyare being managed in the Narrow Riveravahed Recommendations are included to
fill gapsin managementA tremendous amount of concerted effort has beegoamg to

improve conditions in the Neow 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, lakg ponds, coastal waters, and freshwater and coastahdeetl&tormwater runoff is

most often carried to waterways by publicly owned drainage networks. Historically, these storm
drain networks were designed to carry stormwater away from developedlgnitidy as

possible to prevent esite flooding with litle to no treatment of pollutants. The pollutants

typically washed off the ground and carried by stormwater come from all arotirféritizers
(nutrients) and pesticides from residential and m@mntial lawns and agricultural land; nutrients

and bacted 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 bactexrifrom failing septic systems and cesspools; nutrientbacigria 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;soea¢dirom
pavement; and trash.

Combustion of fossil fus 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 identifi ed forthe Pbttaquamsauth(Narrém e ¢ a | C
River Watershedd and the O6Fecal Coliform TMDL
source of bacteria to the Narrow River estuary and tributaries. Storrmenealso be the most

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

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

In developed areas, largeeas of natural landscape cover have been replaced witonous,

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
guality andquantityof runoff. As water is unable to infiltrate into the soil, the volume of
stormwater runoff increases (often causing downstream floodinghahdiater picks up

pollutants and transports them to nearby waterbodies. Imperviousesuctat also raise the
temperature of that watelAny pollutant that is on an impervious surface Vikiély end up in
stormwater runoff and if untreated, will end in the water.

This greater volume of water also moves much faster, increasing sadrefimsn the land

surface (especially where natural vegetation is no longer present), and increasing erosion of
stream banks and bottoms, which destabilizes tharstchannel and transports sediment
downstream where it further affects aquatic habitat. e¥agd buffers and stormwater treatment
best management practices (BMP&s) are very
pollutants and erosive forces.

The barrier thatmpervious surfaces creaso reduces
the amount of natural infiltratioof stormwater into the | For additional information seae

ground where it would replenish the groundwater. TH RI DEM publ i cati o
negatively affects available drinking water quantity|] s{ Need to Reduce Impervious Cover t
moisture for plants, and stream base flows for aquati{ Prevent Flooding and Protect Water

organisms. Quality, o May, 2
http://www.dem.ri.gov/programs/bpd
Further,sinevent s ar e becomi n( am/suswshed/pdfsimperv.pdf t o

climate chang@ theyare often shorter in duration but
produce much more rain than in the pastis causes
the negative impacts of ilpvious surfaces to be even greater.

As noted earlier, impervious surfaces cover approximatelpo of the Narrow Rer watershed
(seeMap 5). Data suggests that water quality impacts can occur when impervious surfaces are
as low as 10% of a waterghe

2) Sediment

Sediment is another threat to water quality and aquatic habitat, including wetlands, that is
transportd via stormwater. Accelerated erosion occurs when the surface of the land lacks
stabilizing vegetation, and the exposed soil is sulbjeetosive forces. As with nutrients,

naturally occurring sediment is an important input into an ecosystem, sualirasrde

transported down rivers into estuaries to build up salt marshes. However, excess sediment, such
as may be caused from human\dtyj negatively affects a system and becomes a pollutant.
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Excess sediment can come from construction activitie
winter road sand application, erosion of plowed or
overgrazed agricultural land, or from other areas with{g
exposed soil, such as dirt driveygeor eroding road
shoulders. Sediment acts in physical, chemical, and
biological ways to impair ecosystems and watdrbs.
Sediment can carry with it other pollutants (such as
phosphorus, pesticides, and heavy metals) that are
attached to soil partickeand released into the water
body. Small particles can remain suspended in the water column directly affectingrasganis
by:
f reducing water clarity (called O6turbidityo
submerged aquatic vegetation;
1 irritating andclogging fish eyes and qills;
1 confusing diurnal cycles of prey species who may mistake the conditions for night,
therely exposing themselves to increased risk of predation; and
1 raising water temperatures by absorbing heat from the sun (which othemvikenet
occur in clear water).

Excess sediment in streams physically alters the freshwater ecosystem by smotheriag the
bottom, thereby altering the characteristic textured habitat that organisms depend on to lay their
eggs, seek refuge, and suppbdir life. Waterbodies that get loaded with sediment become

more shallow, which affects water temperature, and alsmighes capacity to store and

transport floodwaters.

There are still about 1,000 acres of land available for future development thighiNarrow

River watershed, which means that construction will continue to disturb the land, more
impervious surfacewill be created, the amount of naturally vegetated areas will decrease, and
the more pollution sources will be created.

Stormwaterias wi despread O6sourcebd6 of water quality
Watershed. Addressing this threatsater quality is complex and involves:
9 addressing the sources that contribute pollutants to the stormwater;
1 designingprojects with low impact techniquasdrequiring the design and installation of
stormwater treatment systems as property is developestieveloped;
1 retrofitting existing developed areas ibnyproving or installng effective stormwater
systems;
properlymaintaining stormwater infrastructure;
managing construction activity for erosi@md
1 managing agricultural activities with consaten practices for water quality.

= =4
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3) Stormwater Management Activities in the Watershed

(a) StateSitePermitting

Individual StomwaterPermits
New development and4@evelopment projects subject to State water quality permitting under
DEM and CRMC programs musbmply with the Rl Stormwater Management, Design, and
Installation Rules (State Stormwater Rules), whiaudes specific provisions to ensure
stormwater is treated to protect water quality and is managed to meet certain standards,
including, but not linted to:
1 Maintain predevelopment groundwater recharge and infiltration on site to the maximum
extent practable
1 Demonstrate that pesbnstruction stormwater runoff is controlled, and thatpost
development peak discharge rates do not exceedgwedopmat peak discharge rates
1 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)
1 Control of soilerosion from construction activity in accordance with the Soil Erosion and
Sediment Control HandboolESCHandbook

Additionally, all RI municipalities have the authority to adopt ordinances requiring any new
developments and redevelopments to be ingtiamce with the design standards of the State
Stormwater Rules and the SESC Handbook, including projeattslidturb areas smaller than the
minimum threshold that triggers a State perritiis important to note that projects that are too
smallto requre a State perm(i.e. under one acra}ill have an impact and cumulatively
contributeto water quality ad quantity problemsn the local communities

Industrial Activity StormwaterGeneral Permit

In 2006, DEM issued the Rhode Island Mi8ector Genal Permit (MSGP) to cover

stormwater discharges associated with industrial activity, exclutigetparges from construction
sites (which is a different permit). This general peestablishes standards fwertainlisted
industrialactivities to minimiz impacts from stormwatdsy addressing potential sourcasch

as material handling arelorage, equipment maintenance and cleaning, industrial processing or
other operations that occur at industrial facilities that are often exposed to stormitakes.

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

(b) MS4Municipal Separate Storm Sewer System (MS4) Program (RIPDES

Phase II)
In order to address stormwater from municipal systems, the US EPA finalized its Stormwater
Phasellrte in 1999, which required the operators
systemé ( MS46s) to obtain permits and to i mpl eme
management programn Rhode Island, the Phase Il MS4 stormwater program is administered
Pageb3

Section IV. Threats to Water Quality



DRAFT

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 Islpadtient

of Transportation (RIDOT), and federal, state, and gsi@te agencies servimgore than 1,000
people per day (e.g. University of Rhode Island) are regulated under the Phase Il MS4
Stormwater program.

This permit requires the development andlengentation of a Storm Water Management
ProgramPlan (SWMPP)which involves measurablegls and schedules, and methods for
addressing the followingsikmi ni mum measures: 0

1. A public education and outreach programinform the public about the impacts of
stormwater on surface waterbodies and what the public can do to reduce pollutants in
staomwater runoff

2. A public involvement/patrticipation prograrwhich includes a strategy to actively
involve the community in the developmentdamplementation of the pgram.

3. Anillicit discharge detection and elimination progranhich is a program to deteand
eliminateillicit discharges or flows other than stormwater intostoeemwater drainage
system, including illegal connections and illegal dumping; and mustdidress pet
waste, litter, yard waste, and other waste, such as household hazardeus was

4. A construction site stormwater runoff control progrdan sites disturbing 1 or more
acres to address sediment and other construction site pollutants.

5. A post consuction stormwater runoff control prografor new development and
redevelopment sitegsdurbing 1 or more acres, to address long term control of
stormwater and pollutantegerated by the developed site.

6. A municipal pollution prevention/good housekegpprogram to address pollution
prevention for all municipal facilities, maemnanceactiities, and operations that have
the potential to introduce pollutants to stormwater runoff. This includes but is not limited
to a regular catch basin inspection atehning program, a regular stormwater BMP
inspection and maintenance program, and alaegtreet sweeping program.

Additionally, if a TMDL has been approved for any water body into which storm water
discharges from the MS4 contribute directly oriiadtly the pollutant(s) of concern, the MS4
operator's SWMPP must address the TMDL psivis or other provisions for storm water
discharges from the MSue to this provision of thRIPDESMS4 General Permit, the towns
of Narragansett and South Kingsto must botraddress the bacteria TMDLstheir MS4
prograns.

This General Permit prompts a very detailed and comprehensive program to address stormwater
poll uti on. For further informatiwvwebsite refer to
http://www.dem.ri.gov/programs/water/permits/ripdes/stormwater/spsggram.php

Each municipality in the watershed has an ongoing RIPDES Phase Il MS4 Program, atsl submi
reports annually to RIDEM to document progress.
(c) Municipal Stormwater Implementation Projects
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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 aimghddadies have been
implemented to address the NawrRiver Bacteria TMDL discussed in Section 1ll. 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 matche®ther funds) has been invested in
stormwater improgments to the watershed. A listing with details of the significant projects is
included inAppendix 4 (see also, Appendix 3). Most recent activity includes:
1 The Town of Narragansett has been actiwetyalling structural stormwater water quality
B MP éoaddress the Narrow River Bacteria TMDL.
1 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#émow 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 ggllencrease.

However this does not mean that water quality has to deeraecordingly. If stormwater from
this increased impervious cover is properly treated and managed, negative impacts can be
prevented. In watersheds with degraded water quality derdgtinglarge aeas of impervious
cover, some of this impervious caweill have to be retrofitted with stormwater treatment best
management practices (BN&} in order to improve water qualityt is equally important to
retrofit existing developments as it is to enginag new development is doing its part to be
protectve of water quality and aquatic habitats.additionto the Stormwater Management
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efforts discussed above, the following actions will improve stormwater management in the
watershed:

(a) Low Impact Develapent Regulations

The Smart Development for a CleaBzry 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 comprekergiormwater standards for development that

will maintain natural hydrological systems and reduce pollution to the maximum extent possible
by requiring the use of modern nestructural low impact design practices and techniques. This

is not possible withut LID requirements being integrated into the lamlelopment 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; aaegyatistriat
utilizes and maintains the natural hydrolpgynimizes 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 drainageyse of landscaped areas, and site constructionitge®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 reqtsremen
pertaining to road widths, parking lot designpseks, 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.

Implemenation of LID begins at the community planning lev€lh e Rhode | sl and AL
Devel opment Site Planning and Design Guidance
provides examples for | ocal officials nmf how

regulations to incorporate LID requirements. Thie 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 conuharacter, 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 leal ordinances and development regulations (Laedeldpment 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 omodifying. The next step is to amend the loegiulations 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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Bioretention

Undisturbed
Buffer

Bioretention

Micro-pool
Extended
Detention
Pond

The LID design leaves undisturbed hsffef native vegetatiorincorporates 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 Kingstg and South Kingstowreview 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 techniqueasto local developmentegulations 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. ThEown of Narragansett dnmore 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 outfallfiat contribute to the impairment of the Narrow River to be addressed.
(A listing of significant projects completed isAppendix 4.) A reassessment is recommended

to determine priorities for the remaining outfallsshould benoted that the two higlsébacteria
concentration source outfals identified in the 2001 TMDhave not yet been outfitted with
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stormwater BMPs. These are the outfall at Mettatuxet Roadd&Trail), which was not
included in the2006Narrow RiverStomwaterAbatemenstudy andthe outfall at Shadbush
Trail (Pettaquamscutt Lake Shor8)here may be an opportunity for the Town of Mgansett
to work with the Pettaquamscutt Cove National Wildlife Refuge to doterwaality projecto
address the owtfl at Metatuxet Roadrad Sumac Traibn land owned by the Refupere.

Installing retrofit stormwater BMPs throughout the watershed should be pursued to address the
water quality issues identified in Section Ill. as warranted and as technically andidiiy

feasible. Green infrastructure techniques can be integratednaspalistormwater

infrastructure is improved throughout the watershed.

In addition to retrofits on municipal owned land, the Towns should consider programs to
encourage the eofsmallscalecs i t e (e. g., rain gar déaousthe dr y w
watershed at existing individual residential and commercial properties and/or the replacement of

lawn or pavement with natural vegetation to retain watesitan reduce nooff, and promote

infiltration.

There are also opportunities for the muypadities 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 dldsek at is the interchange and rotary at Route 1 and
Kingstown Road in Na@iagansett.)

RIDOT is required by a Consent Decree with EPA to comply with conditions of the RIPDES
Phase Il MS4 General Permit and address its discharges to impaired wateidestafRdiROT

will prepare a Stormwater Control Plan (SCP) that specifiastatial and nosstructural controls

to address the causes of a specific impairment in a waterBHBAT is pledging more than

$100 million over a 1§ear period to ensure compl@nwith the Clean Water Act and a number
of remedial measures undérs consent decreeThis initiative will reduce pollution from
stormwater flowing into Narragansett Bay and hundreds of lakes, ponds and rivers throughout
Rhode Island The impaired watrbody ID segments applicable to RIDOT in the Narrow River
watershed will B addressed together in a Stormwater Control Plan, which is projected by
RIDOT to begin development in late 2021.

Recommended Actions

1 Reassess remaining outfalls identifiadhe Narrow River TMDL to determine priorities
for stormwater BMP instadkion, and install as resources allow. (Narragangbltye: of
theremaining outfalls in Narragansétiat must be addressealbetwo outfallswith the
highest bacteria concenti@ sourcesvhich should be prioritizedre at the Mettatuxet
Roadoutfall (at Sumac Trail) and at Shadbush Trail (Pettaquamscutt Lake)Sisze
Appendix 3 for status of implementation of TMDLSs.

T I'nstall stor mwat er B MPodhoseinitha TMDL, tbiintergept but n
and treat stormwater before it flows iritee Narrow River or its tributaries.
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1 Conduct feasibility and prioritization study for mitigation actions/ BMPs identified in the
Crooked Brook TMDL, and implement as resourcesnalidNarragansett)

91 Continue to install stormwater BMPs per Sokithgstown stormwater implementation
strategy to implement the Narrow River TMDL.

1 Ensure adequate resources to properly maintain BMPs.

1 Promote installation of rain gardens and dry wells oenist on neighborhood properties.

1 Consider requiring a smallerinimum threshold (than the State minimum) for project
size to trigger stormwater management and LID requirements (and soil erosion control
requirements) for new and redevelopment applicatiefsre the town.

1 RIDOT to develop Stormwater Control Plan thscharges tampaired waterbodies in
the watershed, as applicable under the Consent Decree with EPA

(c) Stormwater Utility/ Feasibility

Many municipalities have expressed concerns with l&¢kraling, staff, equipment, and

capacity to run their MS4 progms, particularly for operation and maintenance of the
infrastructure; conducting inspections for so
retrofitting stormwater treatment facilisen public property; and for finding ways to accelerate

theret of i tting of BMPO6s on privately owned devel
equipment needs or projects to improve water quality is not a reliable source of funding. Grants
alsorequire a local match, and often involve timing of projectstodady 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 legislationl@ 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. &ch contributor of runoff to the systemould paybased 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 feasipbgtudy will typically address

preliminary revenue requiremer{tssually 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 dreps Stormwater Utility to finance stormwater
management, altdugh 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 Implemamtatools SectiorX. B) 8).

Recommended Actions
1 T o wn 6eek supportgo 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,tohearpéop 6 s concerns about a utility an
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 sedimecontrol 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 sedimemollution problems and should be considered for inclusioadall

permitting programs.

Additionally, sediment from existing eroding areas should be addressed (such as through
stabilization projects), as well as prompt removal of winter sand.

Recommend# Actions

1 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.

1 Continue to enforce the constructioresstormwaterunoff control requirements of the
MS4 program for plan review and site inspections.

1 Require erosion and sediment control training for contractors to work in T&uch
training is available through RIDOT/URI NEM@&nd other entitiey

(e) MS4Programs

Recommended Actions:
1 Each municipality should evaluate the following areas for improvement under the MS4
Phase Il program requirements to ensure:
o Ordinances pertaining to Post Construction Stormwater Runoff Control are
applied to all zoning distits; and ado address the legal enforcement of operation
and maintenance requirements, particul a
property;
o Low Impact Development site planning and design requirenagatiully
incorporaté and implemented at the lodalel by taloring and adopting specific
techniques in the locaégulatons n accordance with the co
o Construction Site Runoff Control ordinances address the requirements of the MS4
permit for other sources of pollutants associated wittsttaction ges, such as
concrete washouts, fueling stations, litter, etc.
0 Implementationofnos t r uct ur al BMP6s throughout th
T RIDOT to comply with MS4 requirements and
sweeping, catch basin cleaning, artder goochousekeeping measures in the watershed.
1 Increase and improve performancestseet sweeping of entireatershed. Per the
Crooked BrookTMDL, performmore frequent street sweeping of South Pier Road (to
prevent sediment load observed in Spragumk at CB14).
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() Local Stormwater Control Requirements
Recommended Actions:

1 Consider adopting local stormwater requirements for development projects smaller than
one acre (smaller than the state minimum requirement).

B) Wastewater

Wastewater is the speorused water from homes, communities, farms and businesses,
including both domestic sewage and industrial waste from manufacturing sources. Pollutants
such aexcessutrients (nitrogen and phosphorysathogenskacteria and viruses),
pharmaceutical personal care productshemical pollutants (includingousehold hazardous
material3, metals andother contaminants of emerging conceray all be found in wastewater.
When wastewater goes down the drain, it either goes into the $eegetd a locawastewaer
treatment plant or into anrBiteWastewateilreatmentSystem (OWTSalso referred to as a
Geptic systed on the property Wastewater that is not properly treated can have a significant
impact on our surface water and grountewaesources.

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 polluttbrough extending seer lineswas 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 sew&eelMap 7). The sewer lines transport this wastewater to
theTown of Sauith Kingstownregional wastewater treatment faciityhich is located in the
watershedanddischarges treated wastewater to a point outside of the watéo$hsldlore at

end of South Pier Road in Narragansett)

Efforts to sewer the most densely developed areag #henriver were initiated over 25 years

ago. Today, 28.5% of the watershed area is sewekégjor investments by the Towns of

Narragansettah Sout h Ki ngstown were supported by Sta
made available lovinterest revoling loan funds and grants to implement the sewering projects

of theNorth End Sewer Projeat Narragansetind the Middlebridge Project in Sbut

Kingstown. Based on the maposie lowlying neighborhoodslirectly on theriver do not

appear to be seweretlowever, hereare alsdots within the sewered area which havat been

connected to the systemtmough connection was mandatory per ordinand®mth Narragansett

and South Kingstown

Anotherpotentialconcernin the watershet thatsewerlines havethe potential to leak
wastewate(from crackedr leakingpipes)into the groundwatemhere it can either enter

through cracks into the stormaithage system and be transported directly to a waterbody, or be
transported with the groundwater flow into afage waterbody

Page6l
Section IV. Threats to Water Quality



DRAFT

Another concern expressed in the past, is that constructing sewesstheipgtential for further
development to an areahich may bring with ihewsources of added pollution, such as from
lawns, pets, vehicles, and erosion fromstaunction sites.There are currently no plans for the
Town of Narragansett to further extend sewer service due to their capacity limitsavith th
treatment plant. The Town of South Kingstown has excess capacity and has delitigated a
sewer extensiohoundaryaround the Middlebridgareaof the watershed.

2) Onsite Waswater Treatment SystenOWTS$

Wastewater from any structunet served by a sewer system is disposed of onsite using an
Onsite Wastewater Treatment Syst€dWTS). As notedprevioudy, developedareas,
including residentialneighborhoodsgover approximately34 % of the watershedand
approximately 28.5% of the watershed is seweAdthough most of thesedevelopedareas
are servicedby a municipal sanitarysewersystem manyresidens in thewatershedaely on
OWTS.

A properly sited, designed, installed and maintained OWTS will provide decades of use and
provide treatmendf wastewatesuch that the system does not adversely impact public health or
the environmentWastewater fronan OWTS moves downward through tlod s1to
groundwaterand carcary with it the pollutants noted abovand other contaminantisat may
beimproperly disposed of into the system. The level of treatment provided depends on many
factors includingsysten design and installation, systenewsd maintenancand the local soil
characteristics.

OWTS can fall if they are improperly sited, designed, installed and/or maintained, causing health
and water quality concerns as wastewater backs up onto theudade and flows directly into
surface waters, stormwater collection systemnsnoves untreated into groundwater. Lack of
maintenance is considered to be the primary cause of system fé@lpeeation and maintenance

of existing systems is the respdnbiy of the property owner. @wns can play a major role in
ensuring OWTS maintenance.

In the Narrow River Watershed, an additional conegth wastewateis the contribution of
nitrogento the marineenvironment As discussed i8ection lIL, nitrogen is the limiting nutrient

in marine and estuarine water and can cause algal bloditregen in the nitrate form travels

easily in groundwater, however that groundwater may take years to reach thanivérerefore

it can take years to see improvertsein water quality after seweg an area Thereforeit 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 potijeeted
change through sea ldvese and warmer soil temperatures may decrease the effectiveness of
OWTS in treating wastewater by means of:
1 sea level rise will increase the vulnerability of systems endbastal zone to storm
damages,
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1 rising water talds (due to sea level rise) irethoastal 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

1 warmer soil temperatures will poteadty reduce available oxygenrfavastewater
treatment in the soil.

Al'l OWTS are regulated and permitted by DEM t
Establishing Minimum Standards Relating to Location, Design, Construction and Maintenance

of Onsite Wa 't ewat er Tr e ateaserules seSpyesctiptive standards fdr 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 fromgoiviakén

wells, wetlands and wateodies, 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 areans | e d . Owners of OV
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 systemsDue to impacts of nitgen orthe coastaénvironmentall new,

altered, and repaired OWTSs in the Narrow River watershed must be systems to reduce nitrogen

in the wastewater (denitrification system3hese are more complex systems that require a

greater level of oversight to ensuihat they oprate as designed in order to achieve the desired

level of treatment. This policy derives from the Narrow River Special Area ManagPhaant

and is enforced by regulation through the RIDEM OWTS fulg® entire watershed is

consi der e CritimkahRes6oQUWTcSe Ar ead by RIDEM for septic
However, it is unknown how marpreviously existingonventional septic systems remaining in

the watershed have been upgraded to the nitrogen removal technology.

Rhode Island has edilished thgprograms below to limit the impact of pollutants from OWTS to
nearby waterbodies and assist municipalities with the repair and replacement of malfunctioning
OWTS.

OnsiteWastewateManagementPlan (OWMP) - RIDEM approval of a town OWMI@nallesa
municipality to qualify fortheS t a Caméngnity Septic System_oan Program (CSSLP).

The CSSLP ipart ofthe State Clean Water Revolving Loan Fund program that provides low
interest loans to municipalities so that they may issue low interesttiaonsneownss to repair
or replace failed, failing, or substdéard OWTSs.All 3 towns in the watershed have a DEM
approvedOnsite Wastewater Management Rlamd aprogram for maintaining properly
functioning OWTS There are minimumequiredelementof a municipal OWMP that are
necessaryn order for the plan to bapprovedoy 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 amaintenance of OWTS facilities in their jurisdictions
and to access stapeovided funding assistance for their citizens for system repairs and
replacement.
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Eachmunigpal i t yds ef f orshasbeerpevamated daged orCcidri& established
by RIDEM, which represents the preferred local management sceisa@l.able 6., below.

Table6. Elements of.ocal OWTS Program

North South
OWTS Program Element Narragansett | Kingstown | Kingstown
Does the town have an approved Onsite
WastewateManagenent Plan? Yes Yes Yes
Does the town participate in the Commun
Septic System Loan Program? Yes Yes Yes
Has the town adopted an ordinance
addres©OWTS management? Yes Yes Yes
Does the OWS managementordinance
have mandatory inspections? No Yes Yes
If inspections are requiretas the town
taken enforcement actions in cases of-noj
compliance? NA No ?
Does the town have a wddased 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 t|
municipal onsite wastewater managemen

progran?® No No No
Does the town have a cesspool phaise
program? No No Yes

Has the town adopted an ordinance for m
stringentOWT S 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 ordiaaerdeon a model
OWTS management ordinancather, he towrd stilities ordinance requires septic
system pumping at leastexy 4 years, with records submitted to the towhe zoning
ordinance sets more stringent standards than the statatregsilfor septic system siting
CSSLP funding to Narragansett to date: $250,000

North Kingstown: The Town of North Kingstown hasiapproved OWMP and has a

municipal onsite wastewater management program in plHoe.town onsite wastewater
management ordinance requires septic system inspection and maintenance at regular
intervals. The town also participates in the CSSLP with laamds administered by the

Water DepartmentAdditionally, all new commercial and industrial development in the
townds designated Groundwater Protection Z
River watershed, must show they can meet 5 ppm of nitrétte pitoperty 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 platiee town wastewater management ordinance
requires inspection of oitg systems.South Kingstown also has a townde cesspool
phaseout, which is nearly complete with all required deadlines having pag€sestpools
discovered via the inspection program haddapgraded within 5 years of discovery.
Cesspools were alsequired to be upgraded within 12 months of the sale of a property.
South Kingstown uses a wddased inventory and tracking program and participates in
the CSSLP.

CSSLP funding to South Kingstownto date: $2,200,000

3) Cesspools

Cesspools are a substandard meamssitewastewater 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 tneent and is more likely to fail.nladdition, the use of large
capacity cesspools (those serving any-residential facility that has the capacity to serve
greater than 20 people per day or serves anyfauttily residence or apartment building) is
prohbited by state and federal ruleSowns can play a role in identifying these systems as part
of their inspection programs.

Cesspool Replacemertftailed cesspools anywhere in Rl are required to be replaced under the
Stateds OWTS r ul @&serequirefihe eepla0amers of mesols 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 bordring a tidal area, within 200 feet all public drinking water wells, and within 200

feet of a waterbody with an intake for a drinking water suppijthe Narrow River watershed,

DEM identified3 cesspools subject to the amhe of which has been renex 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 ofSouth Kingstown has an ordinancaémove all cesspoolsithin 5 yeas of a
required maintenance inspecti@amd now there are only a handful of cesspomisainingin
town. Narragansett and North Kingstown do not have a cesspool removal provision.

4) lllicit connectionsor direct dischages 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, ardirect connections, such as thrbugacled and leaking sewer

pipes lllicit discharge detection is a required component of the MS4 stormwater program.

Page65
Section IV. Threats to Water Quality



DRAFT

A few monitoring studies have been conducted to detect the presence of human waste in the
watershedhowever, they were inconclusive at detecting any potential soukceaninefield
investigation was conducted Jnne2018 to seek ownd further pinpait these potential human
sources of bacteria to the Narrow Riv@ihe canines are scent trainedi&iect 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 higgicteria counts and canine water sample screening for
sewage detections. These areas were artwnloridge aMiddlebridgeRoadon the

Narragansett sid¢he Mettatuxet neighborhood around Mettatuxet Road and Mettatuxet Brook
in Narragansetiand the stan sewer lines along Mumford Road and the adjacent neighborhoods
in both South Kingstown and Nar@usett In these three aredsyo caninesvorking together

with their handlers found many strong detections of sewage. A report has been prepared on this
investigation.By April 2019, Narragansett and South Kingstomere tosubmit plans for

further investigation of the Mettatuxet Brook and Mumford Brook areas to RIDEM. There are
no plans to further investigate the Middlebridge ar&absequently, &ith Kingstown has
videotaped their stormrain line down Mumford Road and found no sourddarraganse is

also in the process of videotaping their storm drain lines for the Mumford area and the
Mettatuxet areaResults of this investigation are fortiming.

An additionalconcern expressed at the stakeholder meetings is the lack of sanitary fatilities a
heavily used outdoor recreation areas on the river.

5) Wastewater ManagemenW¥What Needs to be Done?

Recommended Actions

1 Continue to implement locWTSwastewater management plans, ordinances, and
programs.

T Strengthen the t@anhaddessingfhiled systemsi Mluminigalitiésy i n
may need to amend local ordinances and/or increase local tearadahinistative
capacity to do so.

1 Identify locations of failed septic systems and cesspools, and enforce repairs, upgrades
(nitrogen remwal), or connections to sewer. Priority areas include near Mumford Road,
Mettatuxet Brook, and Middlebridge.

1 Phase out convewntal OWTS and replace with nitrogen removal and/or connect to
sewer.

1 Requirehomes or businesses in the sewered areas thattazermected to the sewer
connect (Enforce existing connection requirement$he municipalitieshouldresearch
and trackthis information and followup. An amendment to the tgarty wastewater
agreement may need to be considered to increase tyajmadilarragansett in order to
connect such properties. Connection is mandatory per ordinance.

1 Evaluate the need for sanitdgcilities at recreation areas.

See Implementation Tabie Section VlIl.for moreaction items pertaining to improving
wastewger management in the watershed.
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C) Residential Land Use

The predominate developed land use inNberow Riverwatershed is residential development.
Threats to water quality fronesidentialand use include sevéraf the topics that are further
discussedelsewnhere irthis sectior(i.e., onsite wastewater treatment systems, lawn management,
and pet was)e Otherpotentialsources of groundwater and surface water contamingioon
residential usemclude:
1 Householdcleaningchemicals automotive fluils (oil and gasoline), paints and
solvents disposed of down the drain or onto the land sufdee Household
Hazardous Waste)
1 Heating oil storage (above and below grotantks, further discussdxlow), and
spills; and
1 Abandoned wellgécan illegally beused as direct conduits for pollution into
groundwater)

If taken on an individuddasis the threat froma singk residereis normally less thathe threat
from other land usg butwhen factoring them all together, thiesym a significant source of
contamination. Most citizens are unaware of the effects of numerous potential contaminants
stored, used, and dispasef around the home

Education and outreach to the public is important in reducing this source of water poligmn.
Appendix 5 for waysindividuals can reduce pollution from residential activities.

Although most heating oil tanlsszed less than 1,100 gallons that are located at residences and on
farmsare likely above ground (outside or in a basement), an unknown, but suspgoiichnt
numberof heating oil tanks are buried and will eventually leak.Geheral Lawgl6-12.1

enables municipalities to adopt ordinances providing for the regulatiocoatm| of
undergroundanks and establishing procedures for the registration, desina removal of such
tanks. DEM has encouraged municipalities to use this authority to prohibit USTs in sensitive
areas and focus their efforts on encouraging renmame heating oil tanks.

In order to prevent impacts to the water resources iwétershed from above ground and
underground storage tanks leaks and spills, DEM recommends the following actions:

Recommended Actien
1 Educate homeowners on the threatviater quality from abovground and underground
home heating oil tanks and the pdtahfinancial consequences.
1 Municipalities mayalsoadopt ordinances prohibiting new heating oil USTs, particularly
in areas dependent on private wells and in welllpgatéction areas, and for phasing out
and replacing existing undetgnd home heatingil USTs
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D) Pet Waste

The Fecal Coliform TMDLOGs f or entfieelpetNwasterapsayv Ri v e
source of bacteria to thiever and its tributariesPet waste can be a significant contributor of
bacteriaother pathogensand nutriets (nitrogenand phosphorggo surfacevaters. 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
stred¢ can therbe washed into stormwater drainageteyss. 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 bactettetemporarily close a bay to swimmingdashellfishing EPA,

1993. Dog waste can harba host of different bacteria, parasjtasd viruses that can cause

human iliness and diseas@ne gram of dog waste contains 23 million fecal coliform bacteria,
almost twice as neh as human wast@dciic Shellfish Institutg

Example of potential ipact from pet waste that has been identifiethe Watershed
6Dog bsl antdhe narr ows ,ismapopularrecfeatibnHoeatiddar r o w
where people bring their dofisr extended periods oite, however there are no
amenities availableher t o hel p people pick up and prop
Further, his island is floodedwice dailyduring high tide, washing any wagtet
accumulateslirectly into the watermost likely pushng it upstreanwith the incoming
tide.Theactivity at this location is not mentioned in the bacteria TMDL and this potential
source has not been studied to determine $ignificant if any,animpact it has on
water quality in the inlet, cove, or lowaver. However, tlereis alow cost oppotunity
for publiceducation here, and to prompt dog owners to be responsible with their pet
waste.

Pet Waste Management in the Watershed

Current activities to addr es ®orperéportedby ¢aech as av
town in their2017 Annual MS4 Report are as follows:

North Kingstown

The Town of North Kingstown provides educational material via its stormwater webpage, which
includesabrochurei t 1 ed, AWhawhisgshShopeabttei®gneafr pet o
ten thingghat you can do to help prevent pollutioh.he t ownés 2017 MS4 Annu
indicates that pet waste management was one of the topics that were included in the public
education and outreach program during this répgperiod.

South Kingstown
The Townof South Kingstown reports in its 2017 MS4 Annual Report that it has completed the
following:
1 Distribution of pet waste brochures to all licensed dog owners, and local veterinarians,
groomers, and animal shelters aadcues.Pet waste brochures will contie to be
distributed with dog license applications in future years.
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1 Installed5 pet waste sign€& include waterfowl)n the Narrow River watershed

1 Responds to complaintegarding improper disposal of dog waste

1 Souh Kingstown also has a stormwater management webpagedutational
informationanda | i nk f or &épet waste and |l ivestock
https://southkingstownri.com/566/Pétase-ard-LivestockManure

Narragansett

The Town of Narragansetperates a Mutt

Mitt Program in response to the Narrow

River Bacteria TMDL. This program

includes a notification sign educating the

public of thetown ordinanceThe t ownd s
Animal Waste adinance requires removal

and disposal of the waste from any public

area. The Town installs and maintains the

mutt mitts yearound.

What Needs to be Done?

Management of pet waste is clearly the pet
owner 6s responsibility, but only about 60%
of dog ownergpick up after their pets
(NRDC 34-14). Pet owners must act
responsibly to control pet waste. Pet waste
can be flushed, buried, or sealed in bags
and putin the trash.A good time to

directly target dog owners for pet waste
education is during the analumunicipal

dog license renewal.

Recommendedctions:
1 Towns enforce local ordinancasdimprovestrategiesequiring owners to pick up after
their pets on all property.
1 Educate the public about the impact of pet waste on water quatitgtegiesnclude:
o0 Municipalitiescould 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 watershedvide pet dispsal bags and system of collection.
1 Adopt strategies for controlling pet waste at town public facilities.
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