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The WoodPawcatuck Rivers Watershed Plan has beepared by Rl DEM to meet ti']
purposes and provide the benefits of watershed planning outlined hertio satisfythe
planning requirements for eligibility for Rl DEM Nonpoint Source Program Funding
developing the PlarRl DEM limited the scope as follows:

The Plan des not address thdttle Narragansett Bagstuary The Little
Narragansett Bay estuary is the sabjof current planning and analysis separate
from this watershed pl an. See di sc
Pawcatuck River Watershedo in Sectd.i
In keeping with the objective of eligibility for RI DEM Nonpoint Source Progr
Funding, thePlan focuses on the Rhode Island portion of the watershed. 81%
watershed area is within Rhode Island.
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|. Introduction

The WoodPawcatuck watershed is a
national ly recogni zed
waterway whichencompasses approximately
300 square milesni southwestern Rhode
Island and southeastern Connecticut. The
watershed contains seven majatver
drainage areas including the Beav
Chipuxet, Green FalAshaway, Pawcatuck,
QueenUsquepaugh, Shunock, and Wood
Rivers. It is one of the few remaining
relatively pristine natural areas in southern
New England between New York and Boston
with high habitat and species diversigmn
outstinding sports fishery, and tremendous
opportunities for outdoor recreation.The
water resourcesand aquatic habitatare
generally of very high quality.

Watershedi A watersheds anareaof land whereall the
rain or snow that falls on it draimsf or seeps through th¢
ground toa common outlefTopographys thekey element
to establishingvatershedoundaries.
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A. Purpose

The purpose of this watershbdsed plan is to address water qualitg aquatic habitatithin the

Wood Pawcatuck River Watershed in a holistic mannArwatershed plan providesramework

for managing efforts to both restore water quality in degraded areas and to protect water quality in
healthy areas. By fully assessing the potentaises and sources of pollution, then prioritizing
restoration and protection strategies to address these problems, the watershed plan serves to both
make efficient use of financial resources and to coordinate the most effective benefits to water
quality.

The watershed plawng process provides an

opportunity to: Watershed-BasedPlani is astrategy

and a work plan for achievingwater
resourcegoals in a watershed. It
includesa descriptionof the existing
water quality conditions, identifies
andprioritizesproblemsandoutlines
what needsto be done to restore
and/orprotectthewaterresources.

1 Identify partners and stakeholders;

1 Identify and pioritize water quality issueg
within the watershed

1 Collaborate across all levels of the public a
private sectors to determine and implems
actions that areupported by sound science

1 Compile actions or initiatives from other
plans and reports into one unifying and integrated vision and action pl#mefor
protection and restoration of water quality amgiatic habitat in the watershed;
and

1 Identify and discuss loaterm management and financial assistance opportunities
neededo achieve thevater quality goals

This watershed plan brings together the many exis8tate, local government, and Ron
government organization plans and efforts that address water quality, as spread throughout the

This plan depends greatly on th&Vood-Pawcatuck Watershed Flood
Resiliency Management Plan (2017) and the Woedawcatuck Wild

and Scenic Rivers Stewardship Plan (2018), both prepared by t
Wood-Pawcatuck Watershed Association.

VIOOD-PAWCATUCK
WILD - SCENIC
,« STUDY COMMITTEE
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watershed, into oné u p p e r plah &hiseplarpresents an overview of the current conditions,
existing pollution types amgburces, existing efforts, and recommended prioritized actions to more
effectively manage water quality in the watershilbst specific fundable actions will require and

will come out of a more specific planning effort. The Town of Richmond providescheg@mple

of this concept. The Beaver River, a major tributary of the Pawcatuck River, has been included in
the Wild and Scenic River designation as part of the Pawcatuck system. The Town of Richmond
is currently(2020)engaged in a planning projectassess the impacts of existing and future land
uses and prioritize land protection measures and restoration projects. One outcome of the project
will be specific recommendations of actions such as land acquisition, culvert replacement, etc. that
can be tken in the future to further protect water quality and aquatic habifée Wood
Pawcatuckvatershed plan serves alsigherlevelmechanism to integrate the full range of actions
recommended for protecting and restoring water quality and adnadutitat.

B. Vision and goalsfor the Wood-Pawcatuckwatershed

The vision and goals for the Wo&thwcatuck watershed are best articulated by the people living
and working within the watershed. As part of the development of a flood resiliency plan (F&O
2017), municipal officials and other project partners were asked to identify the issues and concerns
in the watershed and in their communities. Water quality, drinking water quality, and stormwater
management were among the six most common areas of intétes protection of groundwater

as a drinking water supply was among the six desired outcomes of the planning process.

In March 2019, the Wooe&awcatuck watershed wadssignated as a National Wild and Scenic
River system. As part of this process, tbenmunities within the watershed chose the following
stewardship goals:

Improve and conserve water quality and water quantity.

Conserve open space, woodlands, wetlamdigeologic features.

Protect native plant and animal species.

Preserve cultural, histical and archaeological sites.

Enhance outdoor recreation opportunities.

Encourage environmental education and watershed awareness.

= =4 =4 -8 -8 -9
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Four ofthe six goals are directly related to maintaining and improving water quality and aquatic
habitat in the watershed.

Wood-Pawcatuck Watershed Associationthe WoodPawcatuck Watershed Association
(WPWA) has fostered a mission to promatel @rotect the integrity of the lands and waters
of the Pawcatuck Watershed for the benefit of our natural and human commuiRESA

is recognized as an outspoken voice working for those who use and enjoy theMiaeysof
WP WAGs act i vadtowaedsedueating and informirg residents, visitors, and pu
of ficials about the wat er s hWRWWAplaypaniorgoing 1
role in public policy formulation and debate within the watersh&sithe stateecognized
watersied council for the Pawcatuékver, WPWA has legal standing to advocate on beh
of the WoodPawcatuck WatershedVPWA works in partnership with local, state, and
federal agencies to encourage the watershed approach to environmental managemen

WPWA has been instrumental in developing the Flood Resiliency Plan, Wild and Sceni
Rivers Stewardship Plan, and other documents on which much of this Watershed Plan
based.

Learn more about the WoodPawcatuck Watershed Association at wpwa.org.

More broadly, he State of Rhode Islanthrough the State Guide Plan Water Quality Elentet,
also articulatedh vision and goals for éhwaters of the statencluding those within the Woed
Pawcatuck Watershed

RI 6s water resources wil/ support healt
meet the needs of current and future generations by protecting

public health, supplying high quality drinking watgroviding

bountiful recreation opportunities and supporting a vibrant

economy.

Goals to achieve this vision include:
fTProtect the existing quality of RI&s wa
prevent furthedegradation.
1 Restore degraded waters and aquatabitats to a condition that
meets their water quality and habitat gaals
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Watershed advocacy groups such as the \WRmsicatuck Watershed Association play a valuable
role in helping to channel energy into actions in pursuit of watershed goals. Such groups can also
carry this Watershed Plan forward and uge lelp guide futurg@rojects.

The Nature Conservancy The Nature Conservancy (TNC) is a global environmenta
nonprofit working to conserve the lands and waters on which all life depends. In the
Pawcatuk watershed, TNC has been a partner in numerous land conservation projec
has been instrumental in dam removal projects on the Pawcatuck River.

Learn more about The Nature Conservancyat www.nature.org

C. Compelling issuesn the Watershed

It is interesting to note the historic context of some of the compelling issues within the
Watershed. In 1977, the Rhode Island Statewide Planning Program and the Rhode Island
Department of Health published a report entitled Baevcatuck River Basin Wat&uality
Management Plaas a component of the State Guide Plahe planning area boundary used for
this document is different from the hydrologic boundaries used today but many of the issues remain
the same. At the time, there were several point sms of water pollution discharging to surface
waters within the watershed. The University of Rhode Island campus in Kingston had a
wastewater treatment plant that discharged to White Horn Brook. This plant has been
decommissioned. Wastewater from thenpus is now exported from the watershed for treatment
at the South Kingstown regional treatment plant in Narragansett and is discharged to the Atlantic
Ocean. Kenyon Mills and the Bradford Dye works were considered a threat to the water quality
of the Pavcatuck River at the time. The uses of these industrial sites have changed over the years,
and the treatment processes updated, but they remain potential water quality thr&8t&7 a
number of the more densely developed areas within the watershedweg h | i ght ed as
sewer service by 1990. owith tHetexceaptoon df the WRl easgus n g t
connection to the South Kingstown Plant and some modest extensions within downtown Westerly,
very little additional sewer constructitias been completed. Wastewater treatment issues remain
in parts of the watershed and are a potential threat to surface and groundwater quality.

N

Over time, some issues have been resolved. A major interstate highway, Route 895, was in
the early planningt ages i n the mid 19706s and was di sc
roughly parallel the existing state route 138 and would have dramatically altered the landscape in
the heart of the watershed. Remnants of this proposed roadway can be seetstvdagre in
the state, for example the western approach to the Jamestown Bridge. The Rt. 895 project was
abandoned in the 19806s in the face of strong
would have been built.

Wood & Pawcatuck Rivers Watershed PRlampril 15, 2022 Page9 of 130



In 1999 the Rhode Island Sea Grant Program publisRaesvcatuck Watershed Water
Resources: A Management Issues Profiléis report, as the title suggests, focused more on the
management issues at playtire watershed, issues like the cumulative effects of development,
stormwater management, and the impacts of conflicting uses on habitat and water quality. In
general, the overall quality of the surface and groundwaters in the watershed wasdhiigithe
most part, remains so today. The potential threats remain as well.

Climate Change:All of the issues and actions presented in this watershed plan need
considered in the context of a changing climate. A more detailed discussion of the pc
impacts of climate change can be found in Section V: Aquatic Habitat Management. C
change islso discussed in Sections I(C)(5), IV(A), and VI.

1) ProtectDrinking Water Supplies

In 1988, the U.S. EPA designated groundwater in the Pawcatuck Basin Aquifer System as a Sole
Source Aquifer. This means thditet Pawcatuck BasiAquifer System is the sole source of
drinking water for the residentand businesses within the WoeBdwcatuck Watershed.
Furthermorethere are no viable alternagigources of sufficient supply aii@dontamination were

to occur it would pose a signifiat public health hazard and a serious financial burden to the area's
residentsWhile the quality of the Basin's ground water is rated as good to excellent, it is highly
vulnerable to contamination due to the Basin's geological characteridiesause b this,
contaminants can be rapidly introduced into the aquifer system from a number of sources with
minimal assimilation. This may include contamination from chemical spills, highway, urban and
rural runoff, septic systems, leaking storage tanks, botkeabod underground, road salting
operations, saltwater intrusion, and landfill leach@®A Sole Source Aquifer Designation,
Federal Register, 5/13/88)

2) Protecting and Restoring Recreational Opportunities

Boating, svimming, and fishing are important to both residenfsand visitors to the Woaod
Pawcatuck Watershed. atérbased and natural resource based recreational activities have been
identified in local Comprehensive Plans as imputrta the local quality of life for @dents of
towns within the Watershed. Visitors contribute economically to these communitegsatic
resources in the watershed are highly prized for recreational activities, particularly paddling,
fishing, and birding. Thirtsfour miles of the PawcatudRiver and twentfour miles of the Wood

River present exceptionally scenic canoeing and kayaKihg.Wood River and its tributaries are
nationally known as outstanding trout fishing streams.

Swimming and fishing both depend on clean wat@pportunities for safe swimming decrease
and tabitat for native fish and wildlife becomes degraded as pollution increases from development

Wood & Pawcatuck Rivers Watershed Rlapril 15, 2022 Pagel0of 130



and agriculture.Improving the water quality to protect this designated use will improve
opportunities for fishing ah wildlife viewing, encourage other outdoor recreation in the
watershed, and ensure there is adequate habitat for wildlife.

Many of the management practices that maintain or improve water quality also have benefits for
forms of r ecr e addrectwaterlcamtact. dGood Water quality mdkes canoeing
and boating more enjoyable. Open space preservation benefits water quality but can also create
opportunities for hiking, photography, and general enjoyment of nature. All of these activities
cortribute to the local economy and improve quality of life for residents.

3) Protecting water supplies fother use$ commercial, industrial, agricultural

Statewide water demand doubles during the low flow period when there is less water available;
increase due in large part to agriculture and lawn waterMéthdrawals of water from certain
streams or adjacent aquifers can severely impact the quantity and quality of stream water available
during low flow periods. Impacts to the aquatic habitat occurtalmss of riverbed area covered

by water, receding wetlands, loss of vernal pools and inadequate baseflowshrmdmm water

depth for a healthy, reproducing natural fish population. Additionally, lower flows increase
pollutant concentrations downstreawh dischargers and where discharge limits are based on
certain flow assumptions, the limits may no longer prove protective.

4) Protecting and restoring healthy fish and wildlife habitat

Fish and wildlife habitat is vulnerable tmt just pollution but also from other types of stressors

that result in physical changes to the aquatic habitat, such as wetland alterations, invasive species,
barriers to stream flow, and water withdravwwhnagement efforts should includetions needed

to protect, enhance and restore habitat conditions in support of aquatic life and healthy, and
sustainable aquatic ecosystenfi®r example, ta WoodPawcatuck watershed hag2 miles of

stream that can be considered cold water habitat, important fotapops of native fish and
invertebrates dependent on cold water temperatiMesnagement should prioritize the prevention

of further degradation of the existing, high quality habitat within the watershed (adapted from State
Guide PlanWater Quality 235).

5) Flooding, climate change

Flood events have caused significant damage in the Wawndtatuck watershed over the years.
Several factors contribute to flooding in the watershed. Historical development in the watershed
has resulted in filling of wetlarsgd floodplains, and floodways, which has reduced natural flood
storage and placed development in flggvdne areas. Many of the streams in the watershed, as is
common in New England, have also been physically modified (i.e., moved, straightened,
hardened)which can increase riverine erosion hazards in certain areas. Development of the
landscape with roads, parking lots, and buildihgspervious surfaces that prevent rainfall from
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infiltrating into the ground naturally has increased the amount of storamoff. Stormwater
drainage infrastructure in developed areas also conveys runoff quickly to rivers and streams.
Undersized bridges and culverts have also contributed to flooding and erosion. Dams within the
watershed create flood hazards by backing ugmadring major floods and by releasing very
large quantities of flow, sediment, and debris in the event of a sudden failure.

The communities in the WoedPawcatuck watershed face an increasing risk of flooding and
stormrelated damages as large stormd #oods become more commdoe to climate change

In addition to climate change, some parts of the watershed are susceptible to future development
pressure that, if not appropriately controlled, could increase floodplain encroachments, reduce the
naturalwaterabsorbing capacity of the land, increase impervious surfaces and stormwater runoff,
and worsen flooding impacté=&0 2017 Flood Resiliency Report)

Il. Watershed Description

The Wood and Pawcatuck Rivesgstem lies inhe
southwestern region of Rhode Island a
southeastern Connecticut. The source of
Pawcatuck River is in the Town of South Kingstg The Little N it B ¢
RI and its terminus is in the Town of Westerly, € Litie Narraganse ay estuary
and Stonington, CT, where it drains to the Lit et gl el

Narragansett Bay (Long Island Sound). Teod- || 1 The Little Narragansett Bay estuar

This Wood-Pawcatuck Watershed
Plan focuses on théresh water rivers,
streams, and lakes within the watersh

Pawcatuckvatashedis approximately 300 squar is the subject of current planning
milesin area 241 of which are in Rhode Islan and analysis separate from this

covering 22 percent of the state. The waters watershed plan.

includes many highquality tributaries within 1 The Estuary is stronglyfluenced
seven major drainage areas including the Qu by upstream activities in the

Wood, Chickasheen, Chipuxeth@ock, Green watershed.
Falls, and Pawcatuck Rivers:or the purposes o
this Planand where appropriagtéhe watershed will be divided into three selions: the Upper
Pawcatuck, Lower Pawcatuck, and Wood Riviearthermoreas discussed et this plan will

focus on the Rhode Island portion of the watersiduich makes ugl percent of the arearlhis
watersheds one of the few remaining relatively pristine natural areas along the northeast corridor
between New York and Bost@md the rivers themselvésvebeen giverfederal designation as

Wild and ScenicThe Pawcatuck River is 38 miles long and the Wood River, its major tributary

is 27 miles long. The Pawcatuck River and its associated tributaries run through a rural wooded
landscape amongst a seriesafns that grew up on the banks of the watercourses, historically as
mill villages. Vestiges of the textile and fabric dyeing industry can still be found on the banks of
the rivers. The watershed is the most rural, least developed in Rhode Island vakirapialy 87

percent of the land undeveloped and approximately 75 percent forested. The estuary of the
Pawcatuck River winds its way through the mdeaselydeveloped communities of Pawcatuck,
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Connecticut and Westerly, Rhode Island. Development presshighi in this region as is typical
in the states along the Atlantic coastl{adapted fronWood & Pawcatuck Wild and Scenic River
Reconnaissance StydivPWA).

Rhode Island Towns within the WoodPawcatuck Watershed:
Areawithin % of Town
Watershed % of Watershed Within
Municipalities (Sq.Mi) Area WatershedArea
Charlestown 24.9 10.4% 65.7%
Coventry 0.9 0.4% 1.4%
East Greenwich 0.1 0.0% 0.6%
Exeter 534 22.2% 91.4%
Hopkinton 441 18.3% 100.0%
North
Kingstown 3.2 1.3% 7.3%
Richmond 408 16.9% 100.0%
South
Kingstown 27.9 11.6% 46.4%
West
Greenwich 262 10.9% 51.1%
Westerly 192 8.0% 63.3%

Surface water resources are shown in the figures on the following pages.
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A. Hydrology Overview: Surface waterand groundwater are connected

iiiBWater Cycle

/ m\ Condensation

Sublimation

o |

Desublimation Evapotranspiration

Evaporation

Oceans

U.S. Dept. of the Interior

U.S. Geological Survey
John Evans, Howard Perlman, USGS Groundwater storage

http://ga.water.usgs.gov/edu/watercycle.html

Figure5

Groundwater and surface water quality and quantity iftbed-Pawcatuckvatershed are closely
interconnected. Annual precipitation in the WoeBawcatuck watershed is, on average,
approximately 52 inches per yeakpproximately 50% of the average annpedcipitation in the
watershed leaves the basin as streamflow near the mouthReleatuck Rer in Westerly. The
remaining 50% of the precipitation leaves the basin by a combination of evaporation, plant
transpirationand water withdrawals/transferataf the basin Groundwateis recharged byhe
precipitation that filters down through the soils and then moves underground to lower places in the
landscape. At some point the groundwater will discharge to a river, stream, pond or wetland.
During perods of drought, it is the groundwater that makes up the flow in the streams. Conversely,
under certain circumstances water can move from the streambed into the groundwater.
Groundwater wells with a high pump rate that are located near streams cansteshroéow by
intercepting the flow of groundwater to the streams and can actually pull water from the streambed
(e.g, Westerly White Rock wells).

The most significant and productive aquifers are located in areas of stratified dheft-sorted
layersof silt, sand and gravel laid down by glacial meltwater streams. These deposits are usually
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located in existing stream valleys and in some cases they fifjlaceal bedrock valleys. The
stratified drift deposits are commonly 75 to 100 feet thick tieaicenter of these valleys. Well
yields vary depending on the thickness and permeability ranging from a few gallons per minute
(gpm) to over 1000 gpm, which is equivalent to over one million gallons per @agse major
stratified drift aquifers and #ir recharge areas are shown in figug€sas groundwater classified

as GAA. Groundwater serves as the sole source of drinking water for more than 60,000 residents
of the watershe@CT and Rl)and supplements water supplies outside of the waterghedoted

earlier in Section I.C.1, it has been federally designated as a Sole Source.Aquéddition to

public water supply, water resources in the basin are also used for irrigation, particularly by the
large number of turf farms in the watershed.Ha YWoodPawcatuck, drinking water is supplied
solely from groundwater sources and irrigation is primarily withdrawn from surface water sources.

Glacial deposits also include areas of till, which consists of unsorted boulders, gravel, sand, silt
and clay. This material is generally 20 feet thick or less, is often very compacted and has a very
low permeability. It is generally found on hillsides and hilltops. Till deposits areomsidered

a suitable water supply source, and they function primarilye¢harge underlying bedrock or
dowrgradient stratified drift aquifers.

Underlying these glacial deposits of stratified drift andigiflhe bedrock. Bedrock outcrops are
often exposed on the ridges in the watershed. The bedrock itself is an aquitewates is stored

and transmitted through fractures in the rock. Although wells in the bedrock are low yielding, they
are adequate fandividualdomesticand commercialvater use The vast majority of private wells

in theWood-Pawcatuckvatershed withdraw their water from the bedrock.

The following maps show groundwater resources within the watershed.
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Groundwater Classification: The Rhode Island Department of Environmenvtj
Management (DEM) "Groundwater Quality Rules" classify all of the state's ground
resources and establish groundwater quality standards for each class. The four classe
follows:

1 GAA Groundwater classified GAA are those groundwater resources that
known or presumed to be suitable fismking water use without treatmeautd are
located in priority areas. GAA includes the major stratified drift aquifers and th
recharge meas and wellhead protection areas for yeand public water supplies.

1T GA Groundwater classified GA are groundwater resources, which like G
known or presumed to lseiitable for drinking water use without treatment. Howe
groundwater classifie@GA does not fall withireitherof the priority areas describ
above under GAA.

1 GB Groundwater classified GB is that groundwater which may not be suita
drinking water use withouteatment due to known or presumed degradation.

1 GC Groundwater clasfied GC is or may be unsuitable for drinking water us
due to certain waste disposal practices.

Wellhead Protection Area Areas surrounding public drinking water wells merit speci
consideration. A fApubl i c wwllunhedavells and Wwellsd
serving the public at schools, busines
critical area surrounding a public well. The water produced by a well is assumed to be d
from groundwater passing through the wellhead protection area. Wellhead protection
can be either a circular area with the well at the center or an irregular sts@oeon models
of how water moves through the aquifer into the well.

B. Land Useand Land Cover:

Land cover refers to what is present on the land surface, which differs from land use, which is
what is permitted, practiced or intended for a given aaatis on the landand the activities

that occur on the landhfluences the quality of our waterdn areas with good vegetation cover

and little disturbance, most rainfall soaks into the soil rather than running off the ground, stream
flows tend to be steady, and water quality is good. In developed areas with hdaod stirfaces

such apavementind buildings however, water runs off quickly, so that little rainfall soaks into
the solil, stream flows have high peaks (floods) during storms and low flows in between, and water
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quality is much poorer. See discussion of impervious cover under Storramdanagement in
Section IV(A)

The type of activity will also influence the threat to water qualifpr example, there is a far
greater likelihood of chemical pollution of groundwater or surface water from spills, leaks in
commercial and industrial @s than from residential areas. Conversely, residential areas will
likely be a greater source of nutrients than commercial ar8as. djscussion apecificpollutants

in Section 111.)

In the Rhode Island portion

of the WoodPawcatuck Wood & Pawcatuck Rivers Watershed
Watershed/7 percenof the Land Cover

land area is covered b

forests and wetlandsThis 2% 2% W Developed- Residential

type of land cover is more
common in the upper
regions of the watershe
than in the more developec
lower region surrounding
Westely, RI, and
Pawcatuck, CT. 1% of the
land is developed and th
remainder is used fo
agriculture or is open
undeveloped land.

® Developed- Non-
residential

Agriculture

M Forest & Wetlands

m Open

'Figure9

Using different data and a different watershed delineation that includes Connecticut and the Little
Narragansett Bay estuampe Wood Pawcatuck Flood Resiliency Project Baseline Report (2016)
found similar land cover results.

Percent of Watershed
Land Cover Watershed Area (Acres)
Water 2.4% 4,690
Urban Open Space 5 4% 10,445
Developed, Low Intensity 4.0% 7,694
Developed, Medium Intensity 2.4% 4,669
Developed, High Intensity 0.3% 587
Barren Land 0.5% 912
Deciduous Forest 47.8% 92,579
Evergreen Forest 6.7% 13,013
Mixed Forest 3.2% 6,214
Shrub/Scrub 0.8% 1,482
Grass/Fields 7.9% 15,323
Cultivated Crops 1.0% 1,981
Wetlands 17.6% 34,122
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C. Drinking Water :

Groundwater serves as the sole source of drinking watehéohomes and businesses in the
watershed and also supplies water to areatside of the watershed.In 1988, the US
Environmental Protection Agency acknowledged this groundwater dependencebyiieg the
WoodPawcatuck watershed as a Sole Source Aquifdue to this designation, any project
involving federal funds is subject to a review by US EPA to determine if there will be impacts to
groundwater.The watershed boundaries were used tamdate the Sole Source Aquifer because

of the strong interconnectedness between the groundwater and surface walsmd(skmy
discussion above)Drinking water within the WoodPawcatuck comes solely from within the
watershed but the resource is sharetiveen towns and even between states. The aquifer itself
spans 14 towns in two states. There are public water systems spanning across municipal and state
boundaries. The issue of protecting drinking water supplies spans political boundaries, making it
well suited to management on a watershed basis.

Homes, businesses, schools, ate either providedrahking water froman onsite drinking wate

well or from aconnection to public water systerwith a well as the water source. In Weod
Pawcatuck River watershed area, only 7.7% of the watershed area is served by a public water
supplier with the remainder dependent orsida wells, either fwate orpublic. Homeowners are
responsible for testing their own water supply and taking actions to protdtiviate wells can

be impacted bygeptic systems, lawn care, and other homeowner activities on their property that
may involve potential polkants. Publicwater suppliers are those systems that are monitored by
the RI Department of Health to ensure they provide safe drinking ,vaaigwhich have at least

15 service connections or regularly serve an average of at least 25 individuals daily at least sixty
days out of a year. Public water systems include major municipal water systems and smaller
systems serving individual private apdblic establishments and institutions (usually with an on

Public Water Supplies The Rhode Island Department of Health has established tH
categories of public water systems:
1 Community water system:
- Serves yearound residents;
- At least 15 service connections or at least 25 individuals;
- For example: municipal wells and wedlsrving nursing homes, condominiun;
and mobile home parks, etc.
1 Nontransient norcommunity system:
- Regularly serves at least 25 of the same persons (not residents) over 6 mg
the year;
- For example: schools and places of employment.
i Transient norcommunity system:
- Doesnotregularly serve the same persons;
- Does serve at least 25 people at least 60 days of the year;
- For example: restaurants and hotels.
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site public well) such as nursing homes and schools, as well as restaurants and hotels.

TheRI DEM has delineated the wellhead protection area (WHPA) for each b8@public wells

in theRI portion of thewatershed. A wellhead protection area is the critical portion of the area
through which water moves underground to a public well. (&®endwater Resources Map,
Figures 6-8).

The WHPA delineation methodology differs depending if the wetlosipleted in bedrock or
stratified drift. The WHPA for bedrock wells
pump rate. The smallest circle used has a radius of 1,750 feet based on a 10 gallon per minute
pump rate, and this is commonly apgli® the transient necommunity wells. The WHPA for

stratified drift wells is irregular in shape and is determined by use of computer models and
interpretations of surrounding topography. Tdoenmunity and nowommunity WHPAs in the

watershed covea totd of 33,855acres 22% of theRlI portion of thewatershed land area).

Public Drinking Water in the Wood-Pawcatuck Watershed

There are 186 public wells in RI within the WeBdwcatuck watershed:
1 52Community wells;
1 39 Nontransientnorn-community wells; and
1 84 Transient norcommunity wells

Figures 1315 show the general areas served by the major public water systems
watershed listed below:

Westerly

Richmond

South Kingstown

SuezWater

Kingston

University of RI

E
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D. Wastewater Treatment

Less than3% d the Rhode Island portion of the Wo&&wcatuck watershed is served by
centralized sewersThe majority of this area is located in and around the downs®gtion of
Westerly. Wastewater within this area is collected and conveyed to the Westerly wastewater
treatment facility (WWTF) located on Margin Street. Treated effluent is discharged to the tidal
portion of the Pawcatuck River. The WWTF is operate8igz Environment under contract with

the Town.

The University of Rhode Island campus is also served by public sewers. Wastewater from this
area is conveyed out of the WeBdwcatuck watershed to the South Kingstown Regional
Wastewater Treatment Faciljtwhich is located in Narragansett. This plant discharges to Rhode
Island Sound.

In Connecticut, the Town of Stonington operates a WWTF serving the village of Pawcatuck, across
the river from downtown Westerly. The service area for this system extepdsdthe Wood
Pawcatuck watershed boundary. This area overlaps the portion of Pawcatuck in which water is
supplied by the Westerly Water Department. The WWTF effluent is discharged to the Pawcatuck
River.

Wastewater from any structure not served bgwes system is disposed of onsite using an onsite
wastewater treatment system (OWTS, also referred to as a septic system). This is a system of
pipes, tanks, and chambers used to treat and disperse sanitary wastewater into the soil (rather than
into a river, bay or the ocean as with a sewage treatment plant). Sanitary wastewater is water from
toilets, sinks, showers and baths. An OWTS most commonly serves an individual building
(residence, business, industry or institution) and is located entirely oigla kit. One system

may also be designed to serve groups of buildings or even a neighborhood.

In many areas of the state, it is not eeective or desirable to extend public sewer service. In
addition, Land Use 2025 (RIDOA 2006) discourages theresipa of sewer service outside of the
stateds designated urban services boundary.
continue to utilize them to treat their wastewater into the foreseeable future. The esdtephn

are the limited areasedtified and targeted for future sewer service in facility plans prepared for
public wastewater treatment systems.

E. Wetlands:
Freshwater wetlands are areas in Rhode Island that are flooded or that have water at or near the
surface of the ground for part of most growing seasons (the parts of the year when rainfall and

temperature enables plants to grow). They are generally fimingen uplands and water bodies;
however, many also stand alone and are surrounded by upland.
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Area Coverage of the Freshwater Wetland Types in
the Wood-Pawcatuck Rivers Watershed
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Wetlands are critical to protect water quality, to provide wildlife habitat, to mitigate flooding, to
recharge groundwater, and to provide other importantaldnctions. Wetlands comprise nearly

14 percentor over25,500acres, of thé&khode Island portion of th&/ood-Pawcatuck watershed.

The watershed is dominated by forested wetlands yet issafgone to a variety of wetland types
from forested swamp® tmarshes, bogs and fens. The watershed has one of the largest deciduous
floodplain forests (forested wetlands) in Rhode Island, located where the Pawcatuck River

originates atthewore theeB0®-ac Pend Gr eat Swampo

i s a

Management Area and a National Natural Landmark. Red maple swamps are the largest category
of wetland types in the watershed, al though
largest stands of Atlantic White Cedar evergreen swamps found in lxatich as the Great

Swamp, Indian Cedar Swamp, and Chapmanos

The information above drawn from a draft Wetland Profile document in preparatioREM
and in partnership with other agencies and organizations. Waht support from the

Swam

Environmental Protection Agency (EPR) DEM developed a plan for systematic monitoring of
freshwater wetlands in Rhode Island. Effective monitoring requires a baseline of information

about the quantity, location, and condition of wetlands for comparisoreifutare as wetland

monitoring efforts arendertaken The baseline assessment is being developed using existing data.
Otherprojects some of which are ongoing, build on the baseline assessment with new data. For
example, vernal pools provide importdrgbitat and yet are vulnerable to damage from human
activities. Research has been completed to map these special wetlands, assess their habitat value,

and prioritize areas for protection. Additional ongoing work wéfine and identifyareas of
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unfragnentedfreshwater wetlands and wetlandshafh ecological valugrhich can be prioritized
for protection Several of theeprojects are listed in Section X. References.

1l . Water Quality Conditions

The WoodPawcatucRVatershedhas some of the highest quality surface water, groundvester,
ecological resources in the State of Rhode Island given the high percentage of undeveloped and
forested land in the watershed. However, surface water quality has been degraded in the more
dewelopedportions of the watershegarticularly thelower part of the Pawcatuck River, in other
developed areas along the main stem of the Pawc&wek and its major tributaries, and near

the headwaters in South Kingstown. Excessive quantities of nstrisediment, and indicator
bacteria from various point and nonpoint pollutant sources, including urban and agricultural
stormwater runoff, are among the causes of water quality problems in the wat@shddnts
originating within the watershed alsoveaan impact on the Little Narragansett Bay estuary into
which the Pawcatuck River discharges.

The EPAOGSs Sout heast New Engl and ,Cloreughtiis | Wa t
watershed implementation grant prograawarded a grant of $484,000 to CT Rament of

Energy and Environmental Protection (CTDEEP) and the RI Department of Environmental
ManagementRIl DEM) to focus on the problem of nutrient loading into the Pawcatuck River
estuary. Excessive nutrients can cause toxic algal blooms which rogpeoxfrom the water and

also contaminate shellfishThis bistate collaborative project aims to develop a watershed model
that will help better identify sources of nutrient loading and ousiiretegies tweduce the input

of nutrients that end up in Liét Narragansett BayThe strategies that are identified as a result of

this project will likely result in the need for a reprioritization of the actions identified in the Wood
Pawcatuck Watershed PlaRIDEM and CTDEEP have collaborated on an ArcGIS Story Map to
highlight work done in both states as part of this projéftective mplemenation ofthe actions
suggested by modeling resultgl require ongoingcoordination with CTDEEP
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Managing Nutrients in the Pawcatuck River Watershed

Significant portions of the Pawcatuck estuary are impacted by nutrient pollution. Exc
nutrients are causing nuisance maalgae that contributes to conditions where eelg
cannot grow. Under thesmnditions, habitat for fish (at all life stages) and other aqu
organisms suffers, as do recreational uses and even waterfront property \&tlatesand
federal regulators are addressing nutriemised impairments, but more information is nee
todevelop a planAn EPA Southeast New England Programded collaboration between R
DEM, CT DEEP, USGS, and other partneviél generate the information on sources
nutrient loading that contribute to the impairments in the Pawcatuck estuary.

Project Objectives

1 Collect water quality data on the Pawcatuck River and tributaries

1 Develop and enhan@ewatershed model based on water quality data

91 Collaborate with invested groups and citizens, including municipaléares
1 Connect potential nutrient loadingugces to Pawcatuck estuary

Once completethe nutrient modelvill be usedto analyze and track water quality proble
now and in the futureModels allow researchers to explore nutrient reduction scenario
find out which strategies would work the sbeto attain water quality improveme
goals. There are two major tasks included in this projéatst, CTDEEP andl DEM will

develop HSPF (Hydrologic Simulation Progr&dif®@RTRAN) model. The HSPF model h
been widely used throughout the country tokrand improve water quality. It is a complé
and dynamic model that can address soil, groundwater and surface water processe
events as well as impacts from point and nonpoint sources of pollution.
Second, increased water quality monitoring wilcbeducted in the estuary and in the uplg
watershed of the Pawcatuck River and its tributaries to supplement currently availabl
RI DEM and CTDEEP will utilize the decades of water quality data collected by WPWA
others. For one year they willlso collect new data at over 30 monitoring sites during a

range of river flows to improve the calibration of the modéie project plans to utilize man
of the stations already established and monitored by WPWA along with a few new on
reflectland use. Sampling began in the spring of 2019 and will continue for one year.

Water quality is a primary indicator of the ecological healthvehtershednd its ability to support
specific usesigeh as drinking water supply, recreation, habitat, and industrial uses. Water quality
is also inherently linked to the activities that take place in a waterdfted.section summarizes

the existing surface water and groundwater quality in the watershed.

A. Rl Surface Waters

Impaired water quality segmeni&here water quality is unacceptable
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Most water pollutants are invisible to the hu
by simply looking at it. Various types of pollutants affect water qualitythe WoodPawcatuck
watershedthe most common are bacteria, marits,norrnative aquatic plantsand metalsSome

pollutants wash into or are released into rivers and streams on a daily basis and some entered our
waterways many years ago and remain present today. Water quality can be difficult to measure,
but being able to undesstd past and present land uses is one component that helps us monitor

and become better at recognizing, taking action, and preventing future pollution problems.

Both the United States government and the state of Rhode Island have adopted water gsality goa
and standards that act as i mportant tools tha
water resources from pollution. Each waterbody has a set of water quality standards applied to it,
based on its intended use. For example, drinking wasarvoirs must be much cleaner than
waterbodies that are used for recreation

Scientists use information from water monitoring to indicate whetltrenot a waterbody is
acceptable for i1its intended use (it Asupports
guality in a waterbody meets its standards (F
support its intended use(s). If, howewde monitoring results indicate that it does not meet its
standards (a finding of Aunacceptabledo or A m
of its intended uses. When this happens, the intended uses (e.g., swimming, fishing, shellfishing,
etc.) are restricted because the water quality is unsafe for those purposes. The Environmental
Protection Agency requires thRIDEM prepare a report every 2 years documenting the waters

that do not meet water quality standards and are therefore listegaased i.e.,have unacceptable

water quality.

The following table summarizes the findings of water quality monitoring efforiBhe table
summarizes the river miles and acres of lakes and ponds that are impaired dse dhg. fish
consumption, re@ation, fish and wildlife habitat/aquatic lifend drinking water). Appendix1

is a more specific listingof the waters in the WoeBawcatuck watershed that do not have
acceptable water qualityNote that all of the recreationake impairments ippendix 1 are
caused by bacterialhe maps on thdollowing pagesshow where in the watershed these waters
are located

Streams

Category Stream Miles % of TotalMiles
4a &5 133 42.3

4c 184 5.8

Not assessed 32 10.1
Lakes
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Category Acres % of TotalArea
4a &5 1821 41.3
4c 84 1.9
Not assessed 346 7.8

Integrated Report Categories and Listing Methodology

Foll owing procedures outlined in the stat ¢
(CALM), each surface water body, or assessment unit, in the state is placed into one of the fo
categories. Some larger waterbodies include multiple assaessmits. For more information, see
http://www.dem.ri.gov/programs/benviron/water/quality/pdf/calm14.pdf

The five categories are as follows:

Category 1: Attaining alldesignated uses and no use is threatened.

Category 2: Attaining some of the designated uses; no use is threatened; and insufficient or n
and information is available to determine if the remaining uses are attained or threatened.

Category 3: Insufficient or no data and information areailable to determine if any designated u
is attained, impaired, or threatened.

Category 4: Impaired or threatened for one or more designated uses but does not require
development of a TMDL. (Three subcategories)

A. TMDL has been completed.

B. Othe pollution control requirements are reasonably expected to result in the attainn
of the water quality standard in the near future.

C. Impairment is not caused by a pollutant, rather by insufficient flow, presence of invd
species, etc.

Category 5 Impaired or threatened for one or more designated uses by a pollutant(s) and req
TMDL.
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Figure 16
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