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Acronyms
BMP

Best Management Practice

CCMP

Comprehensive Conservation and Management Plan

CRMC

Coastal Resources Management Council

DEM

Department of Environmental Management

DPW

Department of Public Works

EPA

Environmental Protection Agency

ESRI

Environmental Systems Research Institute

GIS

Geographic Information System

GPS

Global Positioning System

KRC

Kickemuit River Council

MA4

Municipal Separate Storm Sewer System

NBEP

Narragansett Bay Estuary Program

NOI

Notice of Intent

NPDES

National Pollutant Discharge Elimination System

O&M

Operations and Maintenance

OWMP

Onsite Wastewater Management Plan

QAPP

Quality Assurance Project Plan

RIDEM

Rhode Island Department of Environmental Management

RIGIS

Rhode Island Geographic Information System

RIPDES

Rhode Island Pollutant Discharge Elimination System

RIRRC

Rhode Island Resource Recovery Center

SOP

Standard Operating Procedure

SWMP

Storm Water Management Plan

SWMPP

Storm Water Management Program Plan

SWPPP

Storm Water Pollution Prevention Plan

SRPW

Special Resource Protection Water

SSES

Sewer System Evaluation Survey

TMDL

Total Maximum Daily Load
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Section 1
Overview and Community Profile
1.1

Overview

The Storm Water Phase II Final Rule is the Environmental Protection Agency’s (EPA) effort
to preserve, protect, and improve the Nation’s water resources from polluted storm water
runoff. Common storm water pollutants include pesticides, fertilizers, oils, salt, litter and
other debris, and sediment. Another concern is the possible illicit connections of sanitary
sewers.

Because Bristol is located within an urban boundary, the town is obligated to meet the Phase
II Storm Water requirements. However, the town has previously dealt with many storm
water regulations and issues as part of the Narragansett Bay Initiative to make the bay
swimmable and fishable. Bristol’s Phase II efforts described herein are intended to meet the
requirements of the regulations and supplement previous efforts regarding storm water.

The EPA determined there are six Minimum Control Measures which need to be addressed
for the Phase II National Pollutant Discharge Elimination System (NPDES) program. These
measures will be addressed by implementing Best Management Practices (BMPs)
appropriate for Bristol’s community. The BMPs will commence according to the schedules
provided in this report. The six Minimum Control Measures for storm water monitoring are
as follows:
1 – Public Education and Outreach
2 – Public Participation/Involvement
3 – Illicit Discharge Detection and Elimination
4 – Construction Site Runoff Control
5 – Post-Construction Runoff Control
6 – Pollution Prevention/Good Housekeeping
Public education and outreach coupled with public participation/involvement allows Bristol
residents to have a voice with regard to storm water. In addition, it expands the expertise
BETA Group, Inc.
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and credentials of the town because the citizens offer a wide range of experiences, local
knowledge, and input necessary for implementing a storm water quality improvement
programs.

Illicit discharge detection and removal will lessen the amount of pollutants discharging to
local water bodies. The town is, and has been, vigorously addressing this problem.

Construction site runoff and post-construction site runoff should be reduced and treated
prevent pollutants and sediment from entering local water bodies.

Pollution prevention/good housekeeping is a critical minimum control measure because it
concentrates on the maintenance of other control measures and municipal operations and it
can make an immediate difference with local water body pollutant levels.

1.2

Community Profile

Geography
Bristol is located in eastern Rhode Island, south of Warren, as shown in Figure 1-1. Bristol
is approximately 16 miles southeast of Providence and 65 miles south of Boston. Bristol is
bordered by the town of Warren to the north, Portsmouth, across the Mount Hope Bay, to
the south, Tiverton, across the Mount Hope Bay, to the southeast, Narragansett Bay to the
west and Mount Hope Bay to the south and east. Bristol is 20.63 square miles. Bristol has
10.22 square miles of land area and 10.52 square miles of water area. The total length of
roadway owned by the State of Rhode Island is approximately 13 miles of approximately
130 miles in the town.
Demographics
The 2000 Census yielded a population of 22,469.

This represents an increase of

approximately 3.9% from the 1990 Census value of 21,625. The 1990 U.S. Census defines
an “urban area” as an area with a population density of at least 1,000 people per square mile.

BETA Group, Inc.
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Bristol is considered an urban area, because its population density is 2,222 people per square
mile.

Demographics are an important component of a storm water management program. Since
education programs must focus on all citizens, including disadvantaged and minority
citizens, it is critical to know population statistics.
demographics.

Table 1-1 illustrates Bristol’s

Bristol currently provides bilingual informational literature, specifically

Portuguese, to inform residents about local programs. Bristol will make it a priority to
continue to provide bilingual literature.

Table 1-1
Town of Bristol Demographics
Race
White
Asian
Black or African American
American Indian and Alaska Native
Two or more
Other
Source: U.S. Census Bureau, 2000 Census

Percent
98.1
0.9
0.9
0.4
1.0
0.7

Climate
The following statistics, obtained from the National Climatic Data Center, are Bristol’s
normal weather parameters:
•

Normal January Temperature = 27.9˚ F

•

Normal July Temperature = 72.7˚ F

•

Normal Annual Precipitation = 4.5”

Government
Bristol’s local government consists of an elected Town Administrator and a five member
Town Council. The Council holds monthly meetings on every third Wednesday at 7 pm.
The Bristol Conservation Commission is comprised of seven members in a three-year

BETA Group, Inc.
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staggered term and acts on an advisory basis.

The Planning Board meets the second

Tuesday of every month.

1.3

Bristol’s Storm Water Management Program

The Town acting through the Department of Public Works is currently utilizing a variety of
BMPs, identified by the EPA, to minimize pollutant loads into the local waterways and
water bodies. The Town intends to continue with the current practices, for each Minimum
Control Measure, and supplement additional measures where required to adhere to the
permit requirements.

Other entities that contribute storm water runoff to Bristol’s municipal separate storm sewer
system (MA4), include the Rhode Island Department of Transportation, the Rhode Island
Veteran’s Home and Armory, and Colt State Park.

Many of the BMPs involved in Bristol’s Storm Water Management Plan are enforced by the
DPW and the Planning Department, at the local level. The operation, management and
maintenance of the municipal drainage system are the responsibility of the DPW.
Inspections and monitoring of the municipal storm water collection system are also
conducted by the DPW.

BETA Group, Inc.
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1.4

Contacts

Town Government
Diane C. Mederos

Town Administrator
10 Court Street
Bristol, RI 02885
Phone (401) 253-7000
Fax (401) 253-1570

Town Council
Kenneth A. Marshall

Chairman

Raymond Cordeiro

Vice-Chairperson

Mary A. Parella

Member

David E. Barboza

Member

Halsey Herreshoff

Member
10 Court Street
Bristol, RI 02809
Phone (401) 253-7000
Fax (401) 253-1570

Town of Bristol Contacts
Fred Serbst

DPW Director
Mount Hope Avenue
Bristol, RI 02885
Phone (401) 253-4100
Fax (401) 254-1278

Edward M. Tanner

Town Planner
Bristol Planning Department
10 Court Street
Bristol, RI 02885
Phone (401) 253-7000

BETA Group, Inc.
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Fax (401) 253-2647

Diane M. Williamson

Director of Community Development

Bristol Planning Department
10 Court Street
Bristol, RI 02885
Phone (401) 253-7000
Fax (401) 253-2647

Richard Pimenta

Building Official
Bristol Building Department

10 Court Street
Bristol, RI 02885
Phone (401) 253-7000
Fax (401) 253-2647

BETA Group, Inc.
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Section 2
Resource Protection
2.1

Narragansett Bay Watershed

The majority of Bristol contributes to the Narragansett Bay Watershed (Figure 2-1). The
Narragansett Bay Watershed drains approximately 112 square miles. It is almost perfectly
aligned along a north-south axis. Eight municipalities contribute to the watershed from
Massachusetts and Rhode Island. Greenwich Bay, the Providence River, and Mount Hope
Bay are major appendages of Narragansett Bay. This watershed is a significant example of
interstate cooperation between local, state, and federal environmental agencies and nonprofit organizations.

According to the Massachusetts Executive Office of Environmental Affairs the “Top Five”
watershed priorities for the Narragansett Bay Watershed are as follows:
•

Restore the water quality of the rivers, ponds and estuaries through the identification
and minimization of pollution from point and nonpoint sources.

•

Articulate a clear vision of open space protection with accompanying action plan to
protect significant natural resources and to develop a regional greenbelt.

•

Work to improve fish populations by maintaining the monitoring buoys in Mt. Hope
Bay, and supporting the efforts of the Brayton Point Technical Advisory Committee.

•

Solve long term water supply problems through water conservation and protection,
and the assessment and development of future sources.

•

Restore/improve the fish and shellfish resources within the watershed.

In Rhode Island, the Narragansett Bay Estuary Program (NBEP) protects and preserves
Narragansett Bay through partnerships that conserve and restore natural resources, enhance
water quality and promote community involvement. The NBEP program prepares annual
work plans based on Comprehensive Conservation and Management Plan (CCMP)
priorities. The National Estuary Program created the CCMP. The NBEP’s work plans are

BETA Group, Inc.
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subject to approval by the NBEP Implementation Committee, which is comprised of the
directors of DEM, CRMC, NRCS, Statewide Planning, and representatives from EPA
Region

I,

Save

The

Bay,

URI,

and

RI

League

of

Cities

and

towns.

The CCMP is based on the following goals:
•

Prevent further degradation and incrementally improve water quality in developing
coastal areas with deteriorating water quality.

•

Protect diminishing high quality resource areas throughout the Bay watershed.

•

More effectively manage commercially, recreationally, and ecologically important
estuarine-dependent living resources.

•

Rehabilitate degraded waters in the Bay watershed and restore water qualitydependent uses of Narragansett Bay.

•

Establish necessary interstate and interagency agreements and mechanisms to
coordinate and oversee implementation of the Narragansett Bay Comprehensive
Conservation and Management.

Save The Bay was established to protect Narragansett Bay.
educational opportunities for people to explore the bay.

Save The Bay provides

The bay’s water quality is

improving allowing more people to swim, fish, and enjoy its waters. Some of Save The
Bay’s accomplishments include cleanups, workshops, and a project designed to eliminate
combined sewer overflows from spilling into the bay when there is precipitation. The
organization also brought students and families to the bay to learn about water quality and
pollution. Save The Bay worked with Rhode Island public school teachers to develop
programs. Teacher training workshops provided teachers with valuable information about
the bay. Brochures have been published, radio advertisement campaigns have been aired,
and handbooks were created to educate people about the bay’s ecosystem.

In the State of the Bay 2000 Report, the bay was given a rating of 4.5 out of 10 for its health.
This means there is a lot of work to be done in order to clean the bay.

BETA Group, Inc.
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2.2

Warren River Watershed

The Kickemuit River flows through the towns of Warren and Bristol. In 1990, the River
was temporarily closed to shell fishing by DEM.

The River is currently subject to

conditional closing immediately following periods of heavy rain.

2.3

Impaired Water Bodies

As required by Section 303(d) of the Federal Clean Water Act, the Rhode Island Department
of Environmental Management developed a list of impaired water bodies.

Figure 2-2

displays the impaired water bodies listed in State of Rhode Island 303(d) List of Impaired
Waters (2000).

Impaired water bodies are those that do not meet the Water Quality

Standards with existing technology-based pollution controls alone. These water bodies
require the establishment of total maximum daily loads (TMDLs). The goal of the TMDLs
is to develop and implement plans aimed at restoring impaired water bodies to an acceptable
condition that meets the Water Quality Standards and supports their designated uses.

The following is a list of impaired water bodies for Bristol and includes the pollutant or
stressor causing the impairment.
Bristol Impaired Water Bodies
•

Kickemuit River
Pathogens

•

Mount Hope Bay – Location A
(The SA area that is permanently closed to shellfishing.)
Biodiversity Impacts, Thermal Impacts, Pathogens, Hypoxia, Nutrients

•

Mount Hope Bay – Location B
(The SA area that is conditionally closed to shellfishing.)
Biodiversity Impacts, Thermal Impacts, Pathogens, Hypoxia, Nutrients

•

Mount Hope Bay – Location C
(The SB and SB1 areas of Mount Hope Bay in Rhode Island.)
Biodiversity Impacts, Thermal Impacts, Hypoxia, Nutrients

BETA Group, Inc.

2-3

March 2004

Bristol Phase II Storm Water Management Plan

•

Silver Creek
Biodiversity Impacts

The State of Rhode Island 303(d) List of Impaired Waters (2000) uses the following five
groups to describe the appropriate place in the TMDL process for each water body.
•

Group 1 – These waters are not meeting Rhode Island Water Quality Standards and
TMDL development is currently underway.

•

Group 2 – These waters are not meeting Rhode Island Water Quality Standards and
TMDL development is planned for the future.

•

Group 3 – Monitoring data for these waters show violations of criteria for metals;
however, all data is expressed as total metals. Based on the 1997 Amendments to
Rhode Island’s Water Quality Standards, metals criteria are now expressed as
dissolved. Therefore, it is not known whether these waters have metal violations
based on the revised criteria.

Additional sampling is required to make this

assessment.
•

Group 4 – Assessments were made based on insufficient data and/or data that was
dated. These waters need further monitoring to determine if there are Water Quality
Standards violations.

•

Group 5 – A TMDL, or a control action functionally equivalent to a TMDL, has been
developed for these water bodies. Implementation is underway which will result in
attainment of the standards. However, the standards will not be met within the next
two years.

TMDL priority ranking is given to each water body and is not representative of the severity
of water quality impacts, but rather reflects the priority given for TMDL development with
consideration to shellfishing waters, drinking water supplies and other areas identified by the
BETA Group, Inc.
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public as high priority areas. The priority rankings and target dates for TMDLs are outlined
below in Table 2-1.

Table 2-1
TMDL Rankings and Target Dates
Ranking
T
H
M
L

Description
Targeted (TMDL under Development)
High Priority for TMDL
Medium Priority for TMDL
Low Priority for TMDL

Target for TMDL
2000 - 2002
2003 - 2005
2005 - 2010
2010+

Table 2-2 identifies the priority ranking for development of TMDLs for impaired water
bodies in Groups 1 and 2 in Bristol. There are no impaired water bodies in Groups 3 to 5 in
Bristol.
Table 2-2
Impaired Water Bodies – Groups 1 to 4
Water Body Name
Group 1
Mount Hope Bay - Location A (Biodiversity, Thermal Impacts)
Mount Hope Bay - Location B (Biodiversity, Thermal Impacts)
Mount Hope Bay - Location C (Biodiversity, Thermal Impacts)
Group 2
Kickemuit River
Mount Hope Bay - Location A (Pathogens, Hypoxia, Nutrients)
Mount Hope Bay - Location B (Pathogens, Hypoxia, Nutrients)
Mount Hope Bay - Location C (Hypoxia, Nutrients)
Silver Creek

Priority
T*
T*
T*
M
H*
H*
H*
L

* Pending EPA/MA Action

BETA Group, Inc.
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2.4

Endangered Species and Critical Habitat

Figure 2-3 depicts the estimated habitat and range of rare endangered species. The
delineated areas represent approximate habitats based on records of state-protected rare
species in the Natural Heritage and Endangered Species database.

The information was obtained from the Rhode Island Department of Environmental
Management Natural Heritage Program Database (1997). The goal of the Program is to
protect biological diversity in the State of Rhode Island through biological research and
inventory, data management, environmental impact review, restoration and management of
rare species and their habitat, land acquisition and education.

There is no reason to believe that the storm water discharges, allowable non-storm water
discharges and discharge related activities will jeopardize the continued existence of any
species or result in adverse modification or destruction of critical habitat.

2.5

Special Resource Protection Waters

Special Resource Protection Waters (SRPWs) are identified by RIDEM as high quality
surface waters with significant ecological and recreational uses. SPRW waters may include
but are not limited to:
•

Wildlife refuge or management areas

•

Public drinking water supplies

•

State and Federal parks

•

State and Federal Estuary Areas

•

Waterbodies containing critical habitats

The Rhode Island Water Quality Regulations prohibits degradation of surface waterbodies
identified as SPRWs. New or increased discharge or activity is not allowed unless the
Director determines that sufficient mitigation and BMP’s have been employed and designed
properly.

BETA Group, Inc.
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According to the RIDEM SPRW List dated August 6, 1997, there are no SRPWs located in
The Town of Bristol.

2.6

Historic Property

There are 13 historic properties in the Town of Bristol on the National Register of Historic
Places (1995 Edition) (Figure 2-4). The National Register provides a comprehensive listing
of the buildings, structures, objects, and sites that have received local, state or national
designations based on their historical or archaeological significance. The proposed BMPs
outlined in Section 4 will not adversely affect any of the historic properties listed below.
Bristol Historic Properties
•

Blithewold Gardens and Arboretum

•

Bristol County Court House
High Street

•

Bristol Ferry Lighthouse

•

Bristol Waterfront Historic District

•

Church (Benjamin) House/Benjamin Church Home for the Aged
1014 Hope Street

•

Former Bristol County Jail

•

Juniper Hill Cemetery

•

Longfield/Gibson (Charles Dana) House
1200 Hope Street

•

Mount Hope Bridge

•

Mount Hope Farm

•

Poppasquash Farms Historic District

•

Reynolds (Joseph) House
956 Hope Street

BETA Group, Inc.
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•

YMCA Annex/Bristol Customs House and Post Office
420 and 448 Hope Street

BETA Group, Inc.
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Section 3
Drainage System Description
3.1

General

The Town of Bristol is located within the Narragansett Bay and the Warren River
Watersheds. The Town has been subdivided into six major sub-watersheds. The subwatersheds were identified and named by the Rhode Island Geographic Information System
(RIGIS).

Five of the sub-watersheds ultimately contribute to the Narragansett Bay

Watershed, and one sub-watershed ultimately contributes to the Warren River Watershed.
Bristol’s overall storm water collection system is comprised of pipes, culverts, streams,
wetland areas, detention basins, lakes, ponds, and rivers.

3.2

Sub-Watershed Descriptions

Sub-watershed characteristics and locations are significant to Bristol’s overall drainage
system. The sub-watershed locations are illustrated in Figure 3-1.
Sub-Watershed 1 – Kickemuit River Sub-Watershed
Sub-watershed 1 (Kickemuit River Sub-watershed), part of the Narragansett Bay Watershed,
is located in northeastern Bristol. It is bordered by Warren to the north and the Kickemuit
River to the east. Sub-watershed 1 is situated north of Sub-watershed 2 and east of Subwatershed 3. The sub-watershed area is approximately one square mile. Storm water from
this sub-watershed drains to the Kickemuit River, which flows through Bristol Narrows and
discharges in Narragansett Bay.

Land use is predominately medium-density and high-density residential. There are also
smaller areas of agricultural use and areas of wetlands. Major surface water bodies include
Bristol Narrows and the Kickemuit River.

BETA Group, Inc.
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Sub-Watershed 2 – Mount Hope Bay Sub-Watershed
Sub-watershed 2 (Mount Hope Bay Sub-watershed), part of the Narragansett Bay
Watershed, is located in eastern Bristol. It is bordered by Mount Hope Bay to the east. Subwatershed 2 is situated south of Sub-watershed 1 and east of Sub-watersheds 4A and 4B.
The sub-watershed area is approximately two and one-half square miles. Storm water from
the sub-watershed drains to Mount Hope Bay via unnamed tributaries.

Land use is primarily residential, forestland and brush land. Residential land use ranges from
low-density single family homes to high-density housing. There are small areas of wetlands
and pockets of industrial use. The Bristol Landfill, Brown University and Minturn Farm are
located in Sub-watershed 2. Major surface water bodies include Leahy Pond, Church Cove
and Mount Hope Bay. The major transportation facility in Sub-watershed 2 is Route 136.
Sub-Watershed 3 – Warren River Sub-Watershed
Sub-watershed 3 (Warren River Sub-watershed), part of the Warren River Watershed, is
located in northwestern Bristol. It is bordered by Warren to the north and the Warren River
to the west. Sub-watershed 3 is situated north of Sub-watershed 4A and west of Subwatershed 1. The sub-watershed area is approximately one square mile. Storm water from
the sub-watershed drains to the Warren River.

Land use is predominately medium-density to high-density multi-family housing. There are
two predominant wetland areas within the sub-watershed. The major surface water body in
Sub-watershed 3 is the Warren River. Major transportation facilities include Route 136 and
Route 114.
Sub-Watershed 4A – Narragansett Bay Sub-Watershed
Sub-watershed 4A (Narragansett Bay Sub-watershed), part of the Narragansett Bay
Watershed, is located in central Bristol.

Sub-watershed 4A is situated south of Sub-

watershed 3, west of Sub-watershed 2, east of Sub-watershed 4C and north of Subwatershed 4B. The sub-watershed area is approximately two square miles. Storm water
from the sub-watershed drains to Silver Creek, which discharges into Bristol Harbor.

BETA Group, Inc.
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Land use includes medium-density to high-density residential housing with pockets of
industrial use, developed recreation and wetland areas. The major surface water body in
Sub-watershed 4A is Silver Creek.

Major transportation facilities include Route 114 and

Route 136.
Sub-Watershed 4B – Narragansett Bay Sub-Watershed
Sub-watershed 4B (Narragansett Bay Sub-watershed), part of the Narragansett Bay
Watershed, is located in southern Bristol. It is bordered by Bristol Harbor to the west. Subwatershed 4B is situated south of Sub-watershed 4A and west of Sub-watershed 2. The subwatershed area is approximately one and one-half square miles. Storm water from the subwatershed drains to Bristol Harbor.

Land use is predominately low-density to high-density residential housing with pockets of
industrial use and wetlands. The major surface water body in Sub-watershed 4B is Walker
Cove. Major transportation facilities include Route 114 and Route 136.
Sub-Watershed 4C – Narragansett Bay Sub-Watershed
Sub-watershed 4C (Narragansett Bay Sub-watershed), part of the Narragansett Bay
Watershed, is located in western Bristol. It is bordered by Narragansett Bay to the west and
Bristol Harbor to the east. Sub-watershed 4C is situated south of Sub-watershed 3 and east
of Sub-watershed 4A. The sub-watershed area is approximately two and one-half square
miles. Storm water from the sub-watershed drains to Bristol Harbor and the Narragansett
Bay via Mill Pond and Mill Gut.

Land use is primarily low-density to medium high-density residential with some wetland,
forestland, agricultural and recreational use. Major water bodies include Mill Gut, Mill
Pond and Usher Cove.

BETA Group, Inc.
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Section 4
Minimum Control Measures
Bristol is currently implementing a storm water management program to reduce the
discharge of pollutants to all resource areas including the impaired water bodies listed in
Section 2.

Therefore, the Town, along with local neighborhood groups has already

established many of the BMPs that will be applied to the SWMPP. Additional measures are
being developed in order to achieve compliance with the Phase II regulations. Proposed
BMPs and measurable goals are provided herein to fully adhere to the regulations.

There are costs and time constraints associated with implementing these actions. That is the
reason many of the measurable goals will be in phases and schedules. At this time, funding
is not in place for all of the BMPs, and the measurable goals set will not be accomplished if
additional funding is not secured. The town is committed to aggressively pursuing funding
from local, state, and federal sources and is committed to accomplishing as many of the
measurable goals as possible. The proposed town budget includes many of the actions
outlined herein, but ultimately the town council will decide the annual budget levels. As
time goes by, and more funding becomes available, more aggressive and expensive BMPs
and goals could be implemented. The goal of this plan is to reduce the overall effects of
storm water pollutants to Bristol water bodies to the "maximum extent practicable".

4.1

Public Education and Outreach

The Town Planner is responsible for ensuring the implementation of proposed BMPs and
measurable goals regarding public education and outreach.
Permit Requirements
“The operator must implement an ongoing public education program to distribute education
material to the community over the term of the permit. The public education program must
provide information concerning the impact of storm water discharges on water bodies. It
BETA Group, Inc.
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must address steps and/or activities that the public can take to reduce the pollutants in storm
water runoff. For State and federal operators the community consists of people who use the
facility including employees and visitors.”
Minimum Measure Objective
This plan of action is successful if Bristol residents obtain a sense of responsibility regarding
storm water pollution prevention. They will learn about actions that will directly benefit the
cleanliness of local water bodies. This will create an educated community, which will foster
support for funding initiatives and will benefit local water bodies greatly.
Current Practices
The Town of Bristol is currently implementing several measures to educate the community
about the effects of storm water and the importance of water quality.

The Kickemuit River Council (KRC) provides storm water education for Bristol residents.
As the Warren Times, Bristol Phoenix, Providence Journal, and East Bay Newspapers
Online Edition publish information about the council’s programs.

The articles inform

citizens about volunteer opportunities and important things they can do on a daily basis to
protect the river’s health. The KRC developed the Kickemuit River Project through a grant
from Citizen’s Bank. The Kickemuit River Project directly benefits Bristol by sponsoring
all-day conferences from Save The Bay, as well as outfall testing instruction from DEM.

Save The Bay has Bay Station Kids Days. The objective of these days is to allow children
to learn about the bay. The organization provides games and craft projects to assist with this
objective.

The Storm Drain Marking Program is an environmental community service project
coordinated by Save The Bay and sponsored by the Rhode Island Resource Recovery
Corporation. The program involves students in an educational activity designed to teach
people about the connection between storm drains on the street and Narragansett Bay. Scout
troops and students participate in the project.
BETA Group, Inc.
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Bristol currently educates residents about the ongoing program to collect household
hazardous waste. It will remain the focus of town efforts in reference to hazardous waste
management.

The public will continue to be educated about these programs through

brochures and flyers distributed by the DPW.

The Rhode Island Resource Recovery Corporation distributes multi-lingual flyers to inform
the public of materials that Rhode Island’s Maximum Recovery Program accepts as recycled
material.

The Narragansett Bay Journal, a free publication distributed by Narragansett Bay Estuary
Program and the Bay Bulletin, distributed at the Town Hall, publishes articles meant to
provide the public with news and information regarding the bay and its watershed.
Section 1.01

Best Management Practices and Measurable Goals

The following paragraphs identify measures the Town of Bristol will begin implementing or
continue to implement regarding public education and outreach.
1. Develop Outreach Strategies, Target Audiences, and Partnerships
The Town and various watershed groups have completed many educational and outreach
programs which create a strong sense of awareness about environmental issues for many
residents, businesses, and visitors in Bristol. The Town plans to expand upon its current
practices to bring a higher level of awareness regarding storm water issues as required by the
regulations. Educational outreach materials will focus on the impacts of storm water on
local receiving water bodies and illegal dumping into storm drains. Strategies will be
developed to target specific audiences that could potentially have the greatest impact in
minimizing pollutant loadings and improving water quality. These audiences will include
commercial, industrial, and institutional entities likely to have a significant impact on storm
water. The Planning Department will lead the effort with guidance from the Storm Water
Committee.
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Flyers and brochures will be used to teach the public about topics, such as: environmentallyfriendly lawn and garden maintenance, illegal dumping, pet waste management, wildlife
(waterfowl) feeding, household hazardous waste, and septic system maintenance. The town
will utilize public buildings such as the library and Town Hall as distribution points for the
community.

In addition, the town will distribute these materials to contractors and

developers when issuing building permits to educate these groups on the Phase II process
and implementation measures.

The Town will specifically educate residents about the importance of pet waste management
and inform the community about the existing town ordinance that requires pet owners to
cleanup after their pets. The Town is exploring the option of distributing these fact sheets
with mailings for license renewal notices and/or at Town Hall when picking up dog tags.

As previously discussed, the Town currently provides educational materials about hazardous
waste management at the DPW. These efforts will be expanded to include these materials
along with the other storm water related materials

The Town intends to utilize and distribute existing brochures and fact sheets produced by
the RIDEM, EPA and organizations such as Save The Bay.

Measurable Goals and Measures of Success
1-1 y

Develop outreach strategies and partnership arrangements and take steps towards
implementation within the first year of the program.

1-2 y

Create a storm water section on the Town’s website with storm water related links
to RIDEM and EPA by end of year two.

1-3 y

Develop one flyer related to the Town’s Pet Waste Ordinance with a minimum of
three fact sheets related to storm water and make them available to the public at
the Department of Public Works, Town Hall, and the public library by the end of
year three.
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1-4 y

Provide a minimum of one storm water related article a year to the Bristol
Phoenix by the end of year three.

2. Develop a List of Target Pollutant Sources
The town and local watershed groups have completed many programs that targeted a variety
of pollutants thereby improving water quality. The Town plans to expand upon previous
efforts to develop and implement programs that will target known water quality problem
areas. Additional discussions are necessary to refine the target pollutant sources and to
develop the most effective education program possible. The Town Planner will lead the
effort with guidance from the Storm Water Committee.

Measurable Goals and Measures of Success
1-5 y

The Storm Water Committee will develop a list of target pollutants within the first
year of the program.

Figure 4-1a outlines the time constraints for education and outreach BMPs.
Figure 4-1a
BMP Schedule – Public Education and Outreach
BMP
1

2

Year
3

4

5

Develop Outreach Strategies and Partnerships
1-1

Develop Implementation Strategies

1-2

Create a Storm Water Section on the Town's
Website with Storm Water Related Links

1-3

Develop One Flyer About the Pet Waste
Ordinance and At Least Three Storm Water
Fact Sheets and Supply at the DPW, Town
Hall, and the Public Library

1-4

Provide At Least One Storm Water Related
Article to the Bristol Phoenix

Develop a List of Target Pollutant Sources
1-5
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4.2

Public Involvement/Participation

The Town Planner, working with the DPW Director, is responsible for ensuring the
implementation

of

proposed

BMPs

and

measurable

goals

regarding

public

involvement/participation.
Permit Requirements
“All Public Involvement/Participation activities must comply with State and local public
notice requirements.”
Minimum Measure Objective
The goal is to have a community dedicated to and actively involved with this storm water
program.

This will result in a community with a much bigger stake in water body

cleanliness than an uninvolved community. As time passes, more volunteers and cleaner
water bodies are the goals of this program.
Current Practices
The Storm Water Steering Committee was formed to assist with the submittal of the
SWMPP and NOI. Meetings were held at the town hall to introduce the committee to the
Phase II process, obtain information regarding current practices related to storm water
planning, and solicit input regarding BMPs. The storm water committee members include:
Diane Williamson
Frank Sienkiewicz
Skip Castro
Steven Roth
Stan Dimock

Planning Department
Planning Board
Conservation Commission
Kickemuit River Council
Save The Bay

The committee will continue to assist in the development and the implementation of the
SWMPP throughout the permit period.

The Town currently hosts an annual Earth Day Event in April.

Approximately 450

volunteers from the local community participate in a town wide clean-up event. Clean-up
BETA Group, Inc.
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efforts are performed on local shorefronts, streets, streams, parks, and open space areas.
This event also includes games, refreshments, and giveaways provided by local restaurants
and businesses. This event has been held yearly for over ten years and has proven to be
extremely successful.

In addition, the town is the beneficiary of a strong local commitment by individuals and
local neighborhood associations, which make up groups such as Save the Bay.

They

actively organize and implement stream and shoreline cleanups, storm drain stenciling,
water quality sampling and testing, and outfall inspections.

Below are brief descriptions of Save The Bay activities involving public participation in
2003.

Silver Creek – Site Cleanup
•

4.5 hours of work completed by each of 32 student volunteers from Johnson and
Wales University and Brown University

ASRI Education Center – Earth Day Fair
•

6 hour event with 2 volunteers covering Save The Bay’s informational table which
featured volunteer opportunities, including shoreline cleanups and storm drain
marking projects

Colt State Park- Shoreline Cleanup (not maintained by Bristol DPW)
•

2 hours of work performed by each of 18 student volunteers from St. Pius School in
Providence

Storm Drain Marking - High Street
•

2 hour project involving 47 4th grade student volunteers from Guiterras School

Colt State Park – Shoreline Cleanup (not maintained by Bristol DPW)
•

3 hours of work performed by 68 HOBY youth leaders from around RI
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Storm Drain Marking – Wood Street
•

2 hour project involving 20 4th grade student volunteers from Colt-Andrews School

Roger Williams University – Shoreline Cleanup
•

3.5 hour cleanup of Mt. Hope Bay shoreline with assistance from 4 Save The Bay
volunteers and 25 Phillips Academy alumni, in conjunction with Roger Williams
University’s Eco-Action Weekend

Bristol Harbor Shoreline & Underwater Cleanup
•

4 hours of work performed by 27 volunteers with the assistance of the Bristol Harbor
Patrol

Colt State Park – Shoreline Cleanup (not maintained by Bristol DPW)
•

2.5 hours of work performed by 3 Springfield College alumni

RWU Construction Management Club
•

1 hour meeting with 25 students discussing 2 upcoming winter projects: construction
of a watershed model to be used by Save The Bay educators, and additional field
work to be performed at Silver Creek unrelated to the Save The Bay work previously
mentioned

Weekly cleanups at the back end of Bristol Harbor by one volunteer following Poppasquash
Road from Hope Street to the Bristol Yacht Club entrance
•

2 hour cleanups during the winter months

•

10+ hour cleanups at the height of the summer season

The KRC conducted a Shoreline Survey for the Kickemuit River. Volunteers walked the
Kickemuit shoreline, identified, and documented the locations of pipe outfalls along the
river. The survey includes information about the pipe location, its flow, erosion, and
condition of the surrounding area. It also notes any discoloration, oil, slime, odor, trash, or
BETA Group, Inc.
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hazards.

The survey also involved wet weather and dry weather outfall sampling. DEM

personnel provided instruction on the proper way to sample. Samples were analyzed by the
Bristol Sewer Department and the KRC was then able to identify problem areas.

The KRC developed the Kickemuit River Project to help re-open shellfishing in the
saltwater Kickemuit. The Warren Times and the Bristol Phoenix provided publicity for the
project. The public purchased “Save the Kickemuit” bumper stickers, tote bags, t-shirts,
hats, raffle tickets to raise money for supplies and sampling projects. The project target end
date is scheduled for December 2004. In addition, the KRC developed a confidential survey
for people to fill out when they notice anything that could affect water quality in the
Kickemuit River.
Best Management Practices and Measurable Goals
1. Develop Plans to Involve the Community in the SWMPP Development
The Town will develop a plan that includes identification of target audiences, a description
of the types of public involvement activities, a public notice of the draft annual report,
opportunities for public comment, and a written summary of responses in accordance with
the regulations. The town and local watershed groups have completed many programs
involving volunteers that actively improve water quality. The Town plans to expand upon
its previous efforts by developing and implementing programs that will involve as many
residents, businesses and visitors as possible. It is understood that additional discussions are
required to define the public participation program. The Planning Department will lead the
effort with guidance from the Storm Water Steering Committee.

Measurable Goals and Measures of Success
2-1 y

The Town will further develop public involvement strategies and take steps
towards implementation within the first year of the program.
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2. Storm Water Committee
The Storm Water Steering Committee will continue to meet throughout the SWMPP
development. In addition, the committee will meet throughout the permit period to ensure
the effective implementation of proposed BMPs.

Measurable Goals and Measures of Success
2-2 y

Hold regular meetings throughout the first year of the program to develop the
SWMPP.

2-3 y

Hold quarterly meetings in years two through five.

3. Stencil and/or Mark Storm Drains
As described earlier, the Town is the beneficiary of previous Save The Bay efforts related to
storm drain marking and stenciling. The Town will establish a program to solicit volunteers
from local youth organizations, neighborhood associations such as the KRC, and other
volunteer groups or organizations such as Save The Bay, to work with DPW personnel to
mark and/or stencil storm drain covers within the Town.

The Town will provide all

materials and a brief lesson on the importance of storm drains and water quality.

The group will begin the process by marking and/or stenciling in known water quality
problem areas and in sensitive resource areas. Records will be kept by the DPW and entered
into the Town’s GIS database of every storm drain marked/stenciled during this initiative.

In addition, Save The Bay is recruiting interested community service volunteer groups of
most ages to participate in a storm drain marking program. Volunteers will mark storm
drains and leaflet neighborhoods with informational flyers about RIRRC’s Eco-Depot.

Measurable Goals and Measures of Success
2-4 y

Coordinate with Save The Bay to continue the storm drain program.

2-5 y

Identify streets with marked drains using GIS.

2-6 y

Develop a program to prioritize drain stenciling utilizing GIS.

2-7 y

Stencil a minimum of 25 storm drains per year beginning year three.
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4. Shoreline / Stream Cleanup and Monitoring
As described earlier, the Town is the beneficiary of numerous shoreline cleanups including
the Bristol Harbor underwater cleanup. The majority of the cleanup efforts are the direct
result of Stan Dimock, Save The Bay’s former Volunteer Coordinator (currently a full time
Save The Bay volunteer) and a resident of the Town of Bristol. Stan’s efforts with Save The
Bay has greatly benefited the Town

The KRC has also committed numerous personnel and resources over the years to cleaning
up the Kickemuit River.

The Town will establish a program that will continue to solicit volunteers from local youth
organizations, neighborhood associations, and other volunteer groups or organizations, to
work with DPW personnel to cleanup and regularly monitor activity along the shorelines
and streams within the Town. A document will be created which outlines the procedures of
stream monitoring. A DPW employee will supervise these cleanup efforts.

Save The Bay conducted two underwater and shoreline cleanups in the Kickemuit River in
May of 2003, and has scheduled a similar cleanup for May 1, 2004. The Bristol Harbor
underwater and shoreline cleanup scheduled for last August was cancelled due to the
unavailability of personnel from the Bristol Harbor Patrol.

Save The Bay hopes to

reschedule the Bristol Harbor cleanup for the upcoming summer if support is available.

Measurable Goals and Measures of Success
2-8 y

Utilize the Towns GIS database, and identify all town-owned or maintained
shorelines and steams by end of year two.

2-9 y

Continue coordinating and hosting the annual Earth Day clean-up event.

Figure 4-2 outlines the time constraints for public involvement and participation BMPs.
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Figure 4-2
BMP Schedule – Public Involvement/Participation

BMP
1

2

Year
3

4

5

Develop Plans to Involve the Community in the SWMPP
Development
2-1

Develop Implementation Strategies

Storm Water Committee
2-2

Hold Meetings to Develop SWMPP

2-3

Hold Quarterly Meetings

Stencil Storm Drains
2-4

Coordinate With Save the Bay to
Continue the Storm Drain Program

2-5

Identify Streets with Markd Drains

2-6

Develop Program to Proiritize Stenciling

2-7

Stencil At Least Twenty-Five Storm
Drains Per Year

Shoreline / Stream Cleanup and Monitoring

4.3

2-8

Utilizing the Towns GIS Database,
Identify Town Owned or Maintained
Shorelines and Streams

2-9

Continue Coordinating and Hosting
Earth Day Cleanup Event

Illicit Discharge Detection and Elimination

The DPW Director, the Town Planner, and the Building Official are responsible for ensuring
the implementation of proposed BMPs and measurable goals regarding illicit discharge
detection and elimination.
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Permit Requirements
“At a minimum, the operator must develop, implement and enforce a program to detect and
eliminate illicit discharges or flows into the small MS4 that includes the following:

1.

If not already existing, the operator must develop a storm sewer system map. The
map must show the location of all outfalls and the names of all waters that receive
discharges from those outfalls. At a minimum mapping of additional elements, such
as, location of catch basins, manholes, pipes within the system, must be completed
for those portions of the system that are associated with the investigation and tracing
of illicit discharges detected from the dry weather survey of outfalls, identification of
physical interconnections with other regulated MS4s, municipal construction activity
projects, and catch basin inspections.

2.

To the extent allowable under State law, the operator must effectively prohibit and
enforce, through an ordinance or other regulatory mechanism available to the
operator, non storm water discharges into the system that are not authorized under
Part I.B.3 of this permit or another appropriate RIPDES permit, and must also
address pet waste, litter, yard waste, and other waste (such as household hazardous
wastes). The mechanism must include sanctions for non-compliance. The ordinance
or other regulatory mechanism must provide for appropriate enforcement
procedures and actions. If a regulatory mechanism does not exist by the time an
application is required, development and adoption of such a mechanism must be
included as part of the SWMPP.

3.

The non storm water discharges listed in Part I.B.3. must be addressed if they are
identified as being significant contributors of pollutants.

4.

The operator must develop and implement a plan to detect and address non storm
water discharges, including illegal dumping, into the system.
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5.

The illicit discharge plan must contain procedures to identify and initially target
priority areas, locate illicit discharges, locate the source of the discharge, remove
illicit discharges, document actions, and evaluate impact on sewer system
subsequent to the removal.

6.

The operator must inform public employees, businesses, and the general public of
hazards associated with illegal discharges and improper waste disposal. Operators
of facilities owned or operated by a State or federal agency must inform public
employees, and users of the facility of hazards associated with illegal discharges and
Improper waste disposal.”

Minimum Measure Objective
The number of illicit discharges tested will be tracked, and the number of polluted areas
should decrease as proposed BMPs are implemented. Also, the number of people who
report suspicious activity (such as illegal dumping) should increase due to the public
education BMPs.
Current Practices
The Town has limited documented information related to the storm drainage infrastructure.
The storm drain system depicted in Figure 4-1 is based on available information. The DPW
estimates that there could be as many as three hundred outfalls and approximately three
thousand catch basins currently being maintained. Additional information is provided under
the Pollution Prevention / Good Housekeeping for Municipal Operations control measure.

According to the Wastewater Facilities Plan dated April 2000, the wastewater treatment
system in Bristol experiences high influent flows due to a high groundwater table and the
age and condition of the sewers in various sections of the system. Because of these high
influent flows, the Town and RIDEM entered into a consent agreement and the Town has
completed a comprehensive Sewer System Evaluation Survey (SSES) to identify and assess
the sources of infiltration and inflow. Both the SSES and the Wastewater Facilities Plan
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have identified and prioritized future projects including upgrades, expansions and extensions
to the existing wastewater collection system.

Presently, approximately 90 percent of Bristol is connected to sewers.

Therefore,

wastewater disposal concerns associated with on-lot disposal systems are not prevalent in
Bristol. Approximately 700 homes, throughout the Town, are served by on-lot disposal
systems. The number of these systems is dropping as sewer system expansion continues.
By the year 2020, it is projected that only 400 homes will be served by on-lot systems. The
majority of the unsewered areas are found on Popasquash Neck, areas throughout the
southern sections of Town and in small pockets adjacent to the existing collection system
that could not be tied in through direct gravity connection. The Town does not intend to
extend sewers through Popasquash Neck considering that the lots are large and the on-lot
septic systems function properly.

Sewer expansion along Metacom Avenue will service the area between San Francisco Drive
and Butterworth Avenue and the neighborhood surrounding Monkeywrench Lane and Lows
Lane has been recommended for expansion as well. Recent concerns about failing septic
systems have targeted these areas for future extension projects.

Pump station improvements in the vicinity of Silver Creek have recently been completed.
Improvements included increasing the capacity of the pump station to handle existing flows
thereby reducing the occurrence of backups and surcharging within the system. It is likely
that this project has provided water quality improvement considering the close proximity to
the Silver Creek wetland complex.

Additional pump station upgrades are currently being designed in the vicinity of Harrison
Street and Narrows Road. These upgrades will further increase the capacity of the system
and reduce occurrences of surcharging and overflow.
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In addition to pump station upgrades, the Town also recently completed the Ferry Road
Interceptor Replacement project. This project entailed replacing approximately 3,800 feet of
vitrified clay pipe that was cracked and in disrepair.

It should also be noted that some of the older sections of the sewer system have underdrains
that were intended to relieve groundwater in the vicinity of the collection system. It is
unknown where these underdrains outfall, however it is likely that they outfall along
Tanyard Brook and to Mount Hope Bay.

The Town intends to prepare an On-site Wastewater Management Plan to ensure proper
maintenance, repair, and/or replacement and to reduce potential impacts to water resources.
The preparation of this plan will allow the Town to become eligible for the community
septic system loan program. In 2003, Bristol was actively seeking funding to prepare the
OWMP. The OWMP was completed in April 2007.
Best Management Practices and Measurable Goals
1. Storm Sewer System Mapping
The Town will develop a storm sewer system map and GIS databases. The map will show
the location of outfalls and the names of water bodies receiving discharges from these
outfalls. Existing information regarding catch basin, manhole, and pipe locations will be
included. In addition, information gathered during the tracing of illicit discharges detected
during outfall sampling will be added during the duration of the program. Connections to
other MS4s and municipal sites will be included as information is gathered.

The GIS topology will allow the pipes and laterals of the system to be represented by linear
features (arcs), while structures (manholes, catch basins, etc.) will be represented by points
or nodes. The Town contracted with a mapping company to complete 40-scale mapping of
the entire Town. In addition, the Town has also recently purchased a Trimble GPS unit for
data collection efforts.
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A pipe network will be developed. The drain pipe connectivity will be based on the GPS
data and structure inspections provided and supplemented by other available drainage record
plans. This will be completed in an automated fashion to develop arc/node topology. Each
drainage structure will be coded as a source or sink (discharge) for use in the ESRI suite.

The DPW will implement a program to locate all municipal outfalls, catch basins, and
manholes. The program will include a review of all available record information obtained
from the DPW, Sewer Department, and the Planning Department. The outfalls, catch
basins, and manholes will be field located using GPS and inspected for illicit connections,
type of structure, condition of structure, condition of cover/grate, structure material, and
pipe data. The data will be recorded onto a field collection form or onto a GPS receiver. A
sample collection form can be found in the appendix.

If an illicit discharge and/or

connection is located, the location will be noted and the procedures developed as part of
Measurable Goals 3-10 and 3-12 will be followed.

Measurable Goals and Measures of Success
3-1 y

The Town will assemble all available drainage information and develop
approximate outfall locations year one.

3-2 y

The Town will develop a field inspection program using GPS and inspect outfalls,
catch basins and manholes by the third year of the program.

3-3 y

The Town will inspect catch basins and manholes at least once by end of year
four.

2. Outfall Testing Program
As part of the SWMPP, the Town will conduct a storm drain discharge inspection,
inventory, and environmental sampling program. A Quality Assurance Project Plan (QAPP)
will be created to address quality control issues for field activities and sampling activities,
equipment and laboratory controls, sampling blanks, duplicates, and spiked samples.
Standard Operating Procedures (SOPs) will be developed to detect and address illicit
discharges to the storm sewer system including discharges from illegal dumping, spills and
ISDS systems. The plan will include catch basin and manhole inspections, complaint
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investigations, and dry weather field screening for non-storm water flows. SOPs will meet
the requirements as outlined in the General Permit.

The Town’s dry weather sampling program will include an inspection of each of the
drainage discharges when an antecedent condition of three or more dry days occurs. This
excludes those discharges that connect to the State drainage system. Discharge dimensions,
condition, and estimated flow rates will be documented during this process. Any evidence
of chemical contamination or fecal matter will be noted as well. Samples will be obtained if
liquid is present in any discharge during dry conditions (no less than 72 hours after the last
rainfall of 0.1 inches or more).

Photographs will be taken to illustrate the discharge

condition when samples are taken.

The samples will be analyzed for the following parameters:
•

Temperature

•

Conductivity

•

Fecal Coliform Bacteria (>200 MPN/100 ml indicates sewage contamination)

•

pH

Visual observations will include:
•

odors

•

sheen

•

stressed vegetation

•

coloration/staining

•

algae growth

•

sedimentation and/or scouring

The first phase of dry weather sampling will indicate if sewage overflows have
contaminated the discharges.

Additional investigations and follow-up testing will be

required for discharges which show signs of sewage contamination. Follow-up testing will
be performed on Town discharges with evidence of sewage contamination. If follow-up
testing reveals potential contamination, the Town will develop an inspection and testing
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program that identifies contamination sources and removal strategies.

The Town will

implement the plan when funding becomes available.

Areas will be prioritized by sampling discharges in close proximity to impaired water bodies
prior to sampling other Town discharges. Two examples of priority areas are the Town
Beach and Kickemuit River. The dry weather discharges from the storm water outfalls near
the Town Beach will be inspected and tested to identify if illicit discharges or connections
are contributing to the beach closures. The Town plans to support the development of the
TMDL for Kickemuit River by performing wet weather sampling of storm water discharges
to the Kickemuit River. This will be an ongoing coordinated effort in conjunction with the
Kickemuit River Council.

Measurable Goals and Measures of Success
3-4 y

Inspect all Town discharges by year three.

3-5 y

Complete two dry-weather surveys in areas not serviced by sanitary sewers (one
between January 1st – April 30th and one between July 1st – October 31st) by year
four.

3-6 y

Complete one dry-weather survey for those areas serviced by sanitary sewers
(between July 1st – October 31st) by year four.

3. Illicit Discharge Ordinance
The Town will present an ordinance to the Town Council to prevent and prohibit illicit
discharge connections to the drainage system. The ordinance could stand alone or become
part of a comprehensive storm water ordinance. To the extent allowable, the Town will
effectively prohibit and enforce, non storm water discharges into the system that are not
authorized under the RIPDES Regulations and General Permit. The ordinance will address
pet waste, litter, yard waste, and household hazardous wastes. The ordinance will include
enforcement procedures and actions.

Measurable Goals and Measures of Success
3-7 y

The Town will develop an ordinance within the first year of the program.
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3-8 y

Hold a public hearing and present ordinance to Town Council by year two of the
program.

4. Procedures for Eliminating Non Storm Water Discharges
Storm water discharges may not result in adverse affects on local water bodies depending on
the content of the discharge. Procedures will be developed to inform RIDEM of any non
storm water discharges, to inform residents, businesses and visitors of the hazards of illegal
discharges, and to track all actions taken. Public education tools will be distributed to
inform citizens about illegal dumping, as described under the Public Education and Outreach
and the Public Involvement/Participation minimum control measures. Notification protocol
will be developed that requires illegal discharges that are identified to be reported to RIDEM
and tracking procedures will be developed that utilize the Town’s GIS.

The DPW Director, the Town Planner, and the Building Official are responsible for
responding to complaints, investigation of complaints, tracking and prioritizing illicit
discharges for follow-up. The tracking procedures will further define this process. The
tracking data will be collected and maintained using the Town’s GIS. In addition, the
tracking procedures will identify the priority areas that will require a targeted investigation.
The Town Beach is an example of a priority area.

Once illicit discharges have been identified, the Town will develop procedures to trace the
source of the illicit discharge. Procedures to remove the source of the illicit discharge will
by enforcement and/or the physical removal of the illicit discharge will be developed as
well. The standard operating procedures will be developed based on available guidance
manuals.

Measurable Goals and Measures of Success
3-9 y

The Town will develop a strategy for illicit discharge education within the first
year of the program.

3-10 y

The Town will develop procedures for referral to RIDEM within the first year of
the program.
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3-11 y

The Town will develop a tracking process within the first year of the program.

3-12 y

The Town will develop procedures for coordinating with physically
interconnected ms4s State/Feds by the first year of the program.

3-13 y

The Town will develop processes to trace the source of an illicit discharge by the
end of the fourth year of the program.

3-14 y

The Town will develop processes to remove the source of the illicit discharge by
the fifth year of the program.

Figure 4-3 provides time frames to act upon each illicit discharge detection and elimination
BMP.
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Figure 4-3
BMP Schedule – Illicit discharge Detection and Elimination
BMP
1

2

Year
3

4

5

Outfall Locations

3-1

The Town will Assemble All Available
Drainage Information and Develop
Approximate Outfall Locations

3-2

Develop Outfall Inspection Program

3-3

Inspect catch basins and manholes at least
once by end of year 4

Outfall Testing Program
3-4

Inspect all Town Outfalls

3-5

Complete Two Dry-Weather Surveys in
areas not services by sanitary sewers

3-6

Complete One Dry-Weather Surveys in
areas services by sanitary sewers

Illicit Discharge Ordinance
3-7

Develop the Ordinance

3-8

Hold Public Hearing and Present the
Ordinance to Town Council

Procedures for Eliminating Non Storm Water Discharges
3-9

Develop Strategy for Illicit Discharge
Education

3-10

Develop Procedures for RIDEM Referrals

3-11

Develop a Tracking Process

3-12

Procedures for Coordinating with
Physically interconnected ms4s State/Feds

3-13

Develop Process to Trace Source of Illicit
Discharges

3-14

Develop Process to Remove Source of
Illicit Discharge
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4.4

Construction Site Storm Water Runoff Control

The DPW Director, the Town Planner and the Building Official are responsible for ensuring
the implementation of proposed BMPs and measurable goals regarding construction site
storm water runoff control.
Permit Requirements
“The operator of the regulated small MS4 must develop, implement, and enforce a program
to reduce pollutants in any storm water runoff to the MS4 from construction activities that
result in a land disturbance of greater than or equal to one (1) acre. The operator must
include disturbances less than one (1) acre if part of a larger common plan or if controlling
such activities in a watershed is required by the Director. At a minimum, the program must
be consistent with the requirements of the RIDEM RIPDES General Permit for Storm Water
Discharge Associated with Construction Activity. It is recommended that the operator of the
MS4 implements a program for review of construction activity throughout their jurisdiction,
addressing direct discharges of storm water to waters of the State in addition to the
discharges to the MS4. The construction site storm water runoff control program must
include the development and implementation of the following:

1.

An ordinance or other regulatory mechanism to require sediment and erosion
control and control of other wastes at construction sites, as well as sanctions to
ensure compliance, to the extent allowable under State or local law. If such an
ordinance does not exist at the time a permit application is required, development
and adoption of an ordinance must be part of the program upon obtaining legal
authority. Sanctions may include either monetary or non-monetary penalties.

2.

Requirements for construction site operators to implement a sediment and erosion
control program which includes best management practices that are appropriate for
the conditions at the construction site and that at a minimum include the
requirements of: Rhode Island Soil Erosion and Sediment Control Handbook (as
amended).
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3.

Require control of wastes, including but not limited to, discarded building materials,
concrete truck wash out, chemicals, litter, and sanitary wastes.

4.

Requirements for construction site operators to develop and implement a Storm
Water Pollution Prevention Plan (SWPPP).

5.

Procedures for plan and SWPPP review including procedures which incorporate
consideration of potential water quality impacts. The site plan review must include
procedures for review of sediment and erosion controls and design of BMPs to
minimize water quality impacts.

6.

Procedures for receipt and consideration of information submitted by the public.

7.

Procedures for inspections and enforcement of control measures at construction
sites.

8.

Procedures for coordination of local and State construction permits and referrals of
enforcement actions.”

Minimum Measure Objective
Regulations will be developed that require a variety of BMPs to minimize the harmful
effects of construction site activities. Soil and erosion and sedimentation control plans will
be assessed based on the reduction of suspended solids and debris found in discharges in
proximity to construction activities. To ensure that all procedures are completed, town
officials will inspect the sites. The storm water committee will discuss alternatives to this
plan if the water quality does not improve.
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Current Practices
With respect to construction activity related to land development projects, the Town’s
current ordinances and procedures address many of the Phase II requirements identified
above. The following paragraphs briefly explain the Town’s current practices.

The Town currently utilizes the Zoning Ordinance and the Subdivision and Development
Review Regulations to review post development storm water controls. The Town Zoning
Ordinance requires building permit applicants to comply with Chapter 9, Section 9-5 Soil
Erosion and Storm Runoff Control Ordinance of the Bristol Town Code, which allows the
Building Official to establish the necessary criteria for review and approval.

The

Subdivision Regulations require all new developments or subdivisions to submit soil erosion
and sediment control plans to the Planning Board or Technical Review Committee.

A registered engineer, a registered landscape architect, a Soil and Water Conservation
Society certified erosion and sediment control specialist or a certified professional Soil
Scientist must prepare the plans. The plans are required to explain how the proposed project
design meets the performance principles outlined in Appendix F, Section L. Erosion and
Sediment Control of the Bristol Subdivision and Development Review Regulations. Plan
requirements include a narrative describing the proposed activity and measures taken for
erosion and sediment control, construction drawings to detail all land disturbing activities
the project involves, detailed drawings of soil erosion and sediment control measures and
additional information considered necessary for a thorough review of the soil erosion and
sediment control plan.

Applicants are responsible for maintaining all erosion and sediment control devices. The
Town, acting through the Planning Board, has the ability to enforce the ordinance by using
the improvement guarantee funds provided by the applicant.

The Planning Board inspects sites at regular intervals to ensure observance of the approved
Erosion and Sediment Control Plan. Inspections are documented and filed with the Planning
Board or Building Official.
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A copy of Appendix F, Section L. Erosion and Sediment Control of the Bristol Subdivision
and Development Review Regulations is included in the Appendix.

The Town also relies on RIDEM to review projects requiring approval under the state
Freshwater Wetlands Act, G.L. 1956, § 2-1-15 et seq., as amended. The state permit and any
conditions would then be incorporated into the soil erosion and sediment control plan.

Currently, RIDEM requires a general permit issued through the RIPDES program for all
land disturbance activities greater than or equal to five acres of disturbance.

Coastal Resources Management Council (CRMC) has jurisdiction for all activities extending
inland two hundred feet from any defined coastal feature.

Additionally, CRMC has

established a jurisdictional boundary available to communities in RIGIS format to identify
authority between CRMC and the Freshwater Wetlands Division. Typically, CRMC will
not issue a determination on a project, if it is subject to approval at the local level. Upon
approval at the local level, CRMC issues a final determination.
Best Management Practices and Measurable Goals
The Town does have a review process and regulations in place for all construction projects
requiring land disturbance. The Town’s current practices address many of the criteria items
identified in the Phase II regulations.

The Town is proposing to implement the following measures to fully comply with the
regulations.
1. Ordinance Review and Updates
The Town working through the Storm Water Committee will develop revisions to the
current ordinances to address construction related erosion and sediment control measures for
all site or land disturbance activities.

The revised ordinances will include provisions

pursuant to the Rhode Island Soil Erosion and Sediment Control Act. The revisions will
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also include enforcement provisions to ensure compliance, a standard policy for the control
of wastes related to construction activities, requirements for discarded building materials,
concrete truck wash out, chemicals, litter, sanitary wastes, and other construction related
wastes.

The Town will develop procedures for permits and implement these permits and policies for
all construction sites.

Measurable Goals and Measures of Success
4-1 y

Storm Water Committee will review existing ordinances and develop
recommendations for ordinance revisions by the end of the first year of the
program.

4-2 y

The Town will hold a public hearing and present the ordinance to the Town
Council by year two of the program.

4-3 y

The Town will develop procedures for permits and implementing policies for all
construction sites

2. Construction Reviews
The Town will review all plans for construction projects to ensure compliance with soil
erosion and sedimentation controls and structural and non-structural BMP requirements.
Inspection procedures will be developed to ensure compliance.

A minimum of two

inspections will be performed for each site. The first will be completed during construction
to ensure that the soil erosion and sedimentation control plan is being followed. The second
inspection will be performed after final stabilization of the site. A note will be made for any
inadequacies on sites/plans found by inspectors. Public complaints will be documented and
investigated by the DPW or Building Official. Any violations will be submitted to the
contractor in a report within five days of the review.

All new construction projects will be tracked through the Town’s GIS system.

Sites

adjacent to resource areas will be given the priority status for inspections.
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Measurable Goals and Measures of Success
4-4 y

The Town will develop procedures for permitting.

4-5 y

The Town will develop procedures for coordinating review when relying on state
programs.

4-6 y

Review all construction project plans and SWPPPs for construction projects
within the Town by the end of the second year of the program.

4-7 y

Complete two inspections for all construction projects within the regulated area
that discharge or have the potential to discharge to the MS4 by the second year of
the program.

4-8 y

The Town will track the number of non-compliant sites/plans reported by
inspectors by the second year of the program.

4-9 y

Develop procedures for referral to the state for non-compliant construction site
operators by the end of the first year of the program.

Figure 4-4 depicts the amount of time proposed to employ each BMP.
Figure 4-4
BMP Schedule – Construction Site Storm Water Runoff Control
BMP
1

2

Year
3

4

5

Ordinance Review and Updates
Storm Water Committee to Review
Existing Ordinances and Develop
Revisions
Hold a Public Hearing and Present
4-2
Revisions to Town Council
Develop Procedures for Permits and
Implementing Policies for all Construction
4-3
Sites.
Construction Reviews
4-1

4-4
4-5
4-6

Develop Procedures for Permitting
Process
Develop Procedures for Coordinating
Review with State Programs
Review all Construction Project Plans and
SWPPPs

4-7

Complete Inspections for all Construction
Projects

4-8

Track the Number of Non-compliant Sites
Reported

4-9

Develop procedures for referral to the
State for non-compliant operators
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4.5

Post Construction Site Storm Water Runoff Control in New
Development/Redevelopment

The Town Planner, DPW Director and the Building Official are responsible for ensuring the
implementation and compliance of proposed BMPs and measurable goals regarding post
construction site storm water runoff control in new development/redevelopment.

Permit Requirements
“The operator must develop, implement and enforce a program to address storm water
runoff from new development and redevelopment projects that disturb greater than or equal
to one (1) acre, including projects less than one (1) acre that are part of a larger common
plan of development or sale that discharge into the MS4. It is recommended that the
operator of the MS4 implements a plan review and inspection post-construction program
throughout their jurisdiction, addressing direct discharges of storm water to waters of the
State in addition to the discharges to the MS4. The program must ensure that controls are
in place to prevent or minimize water quality impacts. The post construction program must
include:

1.

Development and implementation of strategies which include a combination of
structural methods such as detention basins, wet basins, infiltration basins and
trenches, dry wells, galleys, vegetated swales, and vegetated filter strips and/or nonstructural BMPs appropriate for the community.

2.

An ordinance or other regulatory mechanism to address post-construction runoff
from new development and redevelopment projects, that includes non-structural and
structural BMPs, as well as their installation and operations and maintenance
(O&M), and sanctions to ensure compliance, to the extent allowable under State and
local law. If such an ordinance does not exist, development and adoption of an
ordinance must be part of the program.
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3.

Procedures for site plan review to ensure that design of controls to address postconstruction runoff are consistent with: The State of Rhode Island Stormwater
Design and Installation Manual (as amended).

4.

Procedures to ensure adequate long term operation and maintenance of BMPs.

5.

Procedure to develop and implement strategies to reduce runoff volume which may
include minimizing impervious surface areas such as roads, parking, paving or other
surfaces,

encouraging

infiltration

of

non-contaminated

runoff,

preventing

channelization, encouraging sheet flow, and where appropriate, preserving,
enhancing or establishing buffers along surface water bodies and tributaries.

6.

Procedures for coordination of local and State post-construction storm water
management in new and redevelopment permitting and referrals for enforcement
actions.”

Minimum Measure Objective
The overall goal is to implement regulations that require development and redevelopment
projects to include water quality BMPs in the development plans on a town wide basis.
Town officials will ensure that all maintenance procedures are completed by responsible
parties and will inspect the sites to enforce compliance. The citizen panels will discuss
alternative BMPs that may be added to the regulation if current practices are deemed
ineffective.
Current Practices
With respect to post construction storm water management, the Town’s current ordinances
and procedures address many of the Phase II requirements identified above. The following
paragraphs briefly explain the Town’s current practices.

The Town currently utilizes the Zoning Ordinance and the Subdivision and Development
Review Regulations to review post development storm water controls. The Town’s Zoning
BETA Group, Inc.

4-30
REVISED September 2008

Bristol Phase II Storm Water Management Program Plan

Ordinance requires building permit applicants to comply with Chapter 9, Section 9-5 Soil
Erosion and Storm Runoff Control Ordinance of the Bristol Town Code. Additionally, a
Soil Erosion/Storm Runoff Control Overlay Zone was created within the Zoning Ordinance.
The overlay zone is “intended to establish drainage requirements for both new and
redevelopment sites in order to minimize damage to public and private property, to reduce
local flooding and erosion problems; and to prevent hazardous conditions on public roads
and sidewalks, such as ice or flooding.” The ordinance applies to only four specific areas of
concern as described in Section b of the ordinance. The developer is exempt from the
ordinance if the Planning Board or Technical Review Committee approves a drainage plan
for the proposed development project in accordance with the “Bristol Subdivision and
Development Review Regulations.”

The Subdivision Regulations require all new developments or subdivisions to submit
drainage plans and calculations to the Planning Board or Technical Review Committee for
review and approval.

According to Section R301.01 of the Rhode Island State Building Code, a building permit
applicant must prove to the building official that on-site drainage is addressed. The building
official refers to the list of “Recommended Best Management Practices for Site Design” to
determine the suitability and adequacy of on-site drainage for the proposed development
project. The building official may require a site development plan prepared by a registered
professional engineer. The building official determines the scope of the site development
plans, including those listed in Section d of the soil erosion/storm run-off control ordinance.

A copy of the Chapter 9, Section 9-5 Soil Erosion and Storm Runoff Control Ordinance of
the Bristol Town Code as stated in Section 807 of the Town of Bristol Zoning Ordinance is
included in the Appendix of this document.

Bristol’s current policy is to provide adequate drainage systems for storm water such that
post-construction peak runoff rates do not increase with respect to pre-construction runoff
rates. All new development and redevelopment projects are subject to review in accordance
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with Appendix F, Section I. Drainage of the Bristol Subdivision and Development Review
Regulations. Bristol encourages applicants to integrate natural elements into drainage plans
by employing the BMPs and Rhode Island Storm Water Design and Installation Standards
Manual.
Best Management Practices and Measurable Goals
The Town does have a review process and regulations in place to address post-construction
storm water management.

The Town’s current practices address many of the criteria

identified in the Phase II regulations.

There will be a procedure established for all development and redevelopment projects. The
procedure will include the analysis of possible actions to prevent the disturbance of land or
water systems. Through revisions to existing ordinances, the Town will establish a plan
review procedure to ensure proper use and implementation of BMPs for new construction
and redevelopment projects. Construction sites will be inspected and monitored to ensure
that BMPs are installed as planned.
1. Ordinance Review and Updates
The Town working through the Storm Water Committee will develop revisions to the
current Subdivision and Development Review Regulations to address post-construction
storm water management. The revised ordinance will include provisions pursuant to the
Rhode Island Storm Water Design and Installation Standard’s Manual. The revisions will
also include provisions for enforcement and long-term maintenance of drainage systems.

Measurable Goals and Measures of Success
5-1 y

Storm

Water

Committee

to

review

existing

ordinances

and

develop

recommendations for ordinance revisions by the first year of the program
5-2 y

Hold a public hearing and the present ordinance revisions to Town Council by
year two of the program

5-3 y

Prepare a description of program consistent with Rhode Island Storm Water
Design and Installation Manual (2nd year)
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5-4 y

Prepare a description of how program will coordinate with existing state programs
rearing post-construction Storm Water Management (2nd year)

5-5 y

The Town will develop procedures for referral of new discharges of Storm Water
Associated with Industrial Activity (2nd year)

2. Plan Review
The Town will review plans for post construction BMPs for the control of storm water
runoff from new development and redevelopment projects that result in discharges to the
MS4. The Town will require that all development and redevelopment plans include an
inspection and maintenance program for proposed BMP’s. Inspection and maintenance
schedules shall be consistent with those outlines in the Rhode Island Storm Water Design
and Installations Manual. The Town may accept projects that have been reviewed by other
State programs such as Wetlands, RIPDES, Water Quality Certification and/or CRMC.

Measurable Goals and Measures of Success
5-6 y

Review all plans for development and redevelopment projects not reviewed by
other State programs (Wetlands, RIPDES, CRMC, Water Quality Certification
Program) by the second year of the program.

3. BMP Inspection and Maintenance
BMP inspection and maintenance will serve to measure the effectiveness and adequacy of
implemented storm water BMPs. BMP failure can become detrimental to property, cause
injury, or worsen the effects of storm water. Some BMPs may require more frequent
inspection than others. The town will establish standard procedures for field inspection of
BMPs including development of inspection checklists. The checklists will include the BMP
requirements, expectations, design criteria, date of implementation, etc. In addition, the
Town will develop a program to identify existing town-owned structural BMPs.

The

program will include procedures for inspections, cleaning, and repair of town owned BMPs.

Measurable Goals and Measures of Success
5-7 y

Comprehensive post-construction inspections for all construction projects that
discharge or have the potential to discharge to the MS4 by the second year of the
program.
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5-8 y

Further develop strategies for ensuring long-term operation and maintenance of
the selected BMPs by the second year of the program.

5-9 y

Develop procedures for tracking operation and maintenance actions and
enforcement actions by the second year of the program.

5-10 y

Develop a program to identify existing structural BMPs by second year

Figure 4-5 illustrates the time constraints for implementing the proposed BMPs.

Figure 4-5
BMP Schedule – Post Construction Storm Water Management
BMP
1

2

Year
3

4

5

Ordinance Review and Updates
5-1
5-2
5-3

Storm Water Committee to Review
Existing Ordinances and Develop
Revisions
Hold a Public Hearing and Present
Revisions to Town Council
Prepare a Description of Program
Consistent with Rhode Island Storm
Water Design and Installation Standards

5-4

Develop a Description of How Program
Will Coordinate with State Programs

5-5

Develop Procedures for referral of new
discharges of Storm Water Associated
with Industrial Activity

Plan Review
5-6

Comprehensive Plan Review for all
Construction Projects

BMP Inspection and Maintenance
5-7

Inspection for all Constructions Projects

5-8

Further Develop Strategies for Ensuring
Long-term Operations and Maintenance

5-9

Develop Procedures for Tracking
Operation, Maintenance and Enforcement
Actions

5-10

Develop a Program to Identify Existing
Structural BMPs
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4.6

Pollution Prevention/Good Housekeeping for Municipal Operations

The DPW Director is responsible for ensuring the implementation of proposed BMPs and
measurable goals regarding pollution prevention/good housekeeping for municipal
operations.
Permit Requirements
“The operator must:

1.

Identify all operations such as activities and facilities that have a point source or the
potential for a point source discharge of storm water to an MS4 or waters of the
State associated with activities or operations that have the potential to introduce
pollutants to storm water runoff.

2.

Develop and implement a program to prevent and reduce pollutant runoff and runoff
volumes from facilities owned and operated by the MS4 operator, and from the MS4
and structural BMPs. The program must include an employee training component.

3.

Develop and implement a program to prevent and reduce storm water pollution from
operations and maintenance activities that have the potential to introduce pollutants
to storm water runoff.

4.

Develop inspection procedures and schedules for long term O&M of municipal
facilities, municipal structural BMPs and the MS4.

5.

Develop and implement an employee training program for good housekeeping,
pollution prevention, and O&M of BMPs.

6.

Implement a site-specific SWPPP developed for each facility that discharges storm
water associated with industrial activity.”
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Minimum Measure Objective
This measure will improve the efficiency of municipal operations and reduce the amount of
pollution from town-owned facilities and the drainage system.

Proper operation and

maintenance procedures are key factors that will ensure that this goal is realized.
Current Practices
As previously mentioned, the Department of Public Works (DPW) is responsible for most of
the Town’s municipal operations including the sewer system and treatment plant, the
drainage system including numerous small detention basins, maintaining the roadways,
operating the recycling program and all landfill/transfer station operations.

The DPW completes these responsibilities in accordance with state laws where applicable,
but without the benefit of formal town policies or ordinances. In fact, most of the operations
are completed based on the experience and local knowledge of the DPW staff.

As

previously mentioned under the illicit discharge and detection minimum control measure,
the DPW does not have a complete drainage system map. In fact, most of the records the
Town has are obsolete due to the extensive amount of development over the years.

The Town is currently implementing many BMPs to ensure pollution prevention and good
housekeeping.

Some of the BMPs already developed include: storm drain cleaning,

maintenance programs, and street sweeping. The following paragraphs identify the DPW’s
current operation and maintenance procedures.

Street Sweeping
There is no formal written policy for sweeping the Town streets. Typically, all of the
municipally maintained streets are swept a minimum of twice per year by the DPW, in the
spring and fall. The DPW owns two street sweepers and estimates that it usually takes three
months to complete each sweeping operation. Therefore, the DPW commits approximately
six months to sweeping the streets. The process also includes removing and properly
disposing or re-using the street sweepings. The DPW currently disposes of the material as
cover material at the landfill.
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Drainage System and Catch Basins
There is no formal written policy for cleaning and maintaining the municipal drainage
system and catch basins. However, the DPW does operate a “clam-shell” type catch basin
cleaner. The exact number of catch basins and outfalls is unknown; the DPW estimates
there are approximately one thousand municipal catch basins and three hundred outfalls.
Due to limited department resources the DPW estimates that one third of the catch basins are
cleaned on an annual basis; therefore, it takes three years to complete the program. The
Town of Bristol purchased a new vactor truck in 2006 and currently uses the new vactor
truck along with the old clamshell truck to clean basins and pipelines.

Similar to the street sweeping operation, the catch basin cleaning process includes removing
and properly disposing or re-using the material. The DPW currently disposes of the material
as cover material at the landfill.

The DPW also inspects many of the inlets and outfalls on a seasonal basis to prevent
blockages from leaves or other debris that typically enter the system and create problematic
flooding.

Complaint / Emergency Calls
The DPW, The Sewer Authority and the Building Official are responsible, respectively for
documenting and investigating complaint or emergency calls reported to the Town.

New Projects
The Town is currently is the design phase for the following public works projects:
•

Tanyard Brook culvert replacement

•

Town of Bristol landfill closure (under construction)

•

Sherry Avenue drainage improvements

•

Robin Avenue drainage improvements
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Water quality and quantity controls will be incorporated into the final design of these
projects.

Existing Municipal Facilities
The Town currently maintains the following facilities:
•

Bristol Landfill (Landfill closure currently under construction) /Transfer Station

•

Department of Public Works – Maintenance and Storage Facilities

•

Wastewater Treatment Facility

Best Management Practices and Measurable Goals
1. Predictive Catch Basin and Structural BMP Program Utilizing GIS
The development of a standardized catch basin and storm drain and structural BMP
inspection program will continue in the future to include subsequent inspections, cleaning
operations, and maintenance operations of storm water system components.

A standardized inspection form will be created, which includes information regarding the
condition of the structure, construction material (brick, precast concrete, etc.) depth to
invert, size, condition and type of pipes into and out of the structure, and condition of the
frame and cover. The form shall be completed during each catch basin, manhole or storm
drain cleaning operation.

Evidence of illicit connections to the storm water system,

petroleum residues or chemical odors shall also be noted on the forms.

Implementing a maintenance plan for catch basins and structural BMPs will provide the
tools to move past preventative maintenance to the next cost-effective level of predictive
maintenance. Preventative maintenance typically involves cleaning and/or repairing a catch
basin before the catch basin fills up with debris or fails for other reasons. Preventative
maintenance may still result in cleaning certain catch basins more frequently than required.
Predictive maintenance involves cleaning/repairing a catch basin just prior to it filling with
debris or failing. Predictive maintenance for the community would be based on developing
a predictive cleaning model utilizing a wide variety of available asset management software.
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The predictive cleaning model should be driven by the following data:
•

Individual catch basin detention cleaning history.

•

Quantity and nature of debris removed over time.

•

Predictive factors such as tree cover, topography, and surface conditions.

The predictive model would be built with data from the catch basin inspection and cleaning
program and work order history data if available. The model would originally predict the
optimal time interval between catch basin cleanings. Over time, the model accuracy would
improve as additional work order history data was loaded. Ultimately, the procedure would
result in the following:
•

Reduced cleaning frequency for catch basins that do not accumulate significant
amounts of debris.

•

Increased cleaning frequency for catch basins that chronically accumulate large
quantities of debris.

GIS tools, such as ArcView 8.X, can also be utilized to provide visual aids for predictive
maintenance model calibration. In addition, the routing of catch basin cleaning crews can be
aided with GIS driven routing programs.

The other elements of the maintenance plan

would include optimal use of both in-house crews and outside contractors to provide an
overall catch basin and structural BMP maintenance plan at the lowest possible cost to the
Town.

Measurable Goals and Measures of Success
6-1 y

The Town will develop a predictive catch basin and structural BMP program
within the first two years of the program.

6-2 y

The Town will inspect/clean all catch basins, manholes, and structural BMPs
annually by the third year of the program unless determined by the Predictive
Catch Basin Program that a lesser frequency is required.

6-3 y

The Town will develop strategies to coordinate maintenance and Illicit Discharge
Detection and Elimination.

6-4 y

The Town will develop strategies and procedures to control floatables.
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6-5 y

The Town will develop strategies and procedures for minimizing erosion of road
shoulders and ditches.

2. Street Cleaning
The Town will continue to clean all of the streets at least once per year for the duration of
this plan.

Critical environmental areas, as defined through the Storm Water Steering

Committee process, will be swept first, twice per year if resources are available. The Town
will post a notice to residents indicating the street sweeping schedule to ensure access to
gutter lines. Town employees will be educated on identification of erosion of roadside
shoulders and ditches and a program will be developed to ensure maintenance is performed
as needed.

Measurable Goals and Measures of Success
6-6 y

Sweep all roads at least once, town-wide every year.

6-7 y

Sweep critical environmentally sensitive areas before other areas twice per year
by the end of the third year of the program

3. Municipal Employee Training
The DPW will develop a list of training materials that will be used to educate staff about
pollution prevention and good housekeeping. These materials will come from applicable
external sources, such as the RIDEM and the EPA. The employee training program will
focus on fertilizer and pesticide storage and use for parks and open space maintenance,
maintenance of buildings and fleet with specific concentration on effects of washwaters, the
use of erosion and sedimentation controls during municipal construction project and land
disturbances, and inspection and GPS training for storm water system maintenance. All
DPW employees will be trained on pollution prevention and good housekeeping measures
using the materials collected and developed years one through year three.

Measurable Goals and Measures of Success
6-8 y

Develop training materials by end of year three.

6-9 y

Implement employee training program by year four.
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4. Industrial Facilities
The Town will complete Storm Water Pollution Prevention Plans (SWPPPs) in accordance
to Part IV.B.6.b.5 of the General Permit for the following industrial facilities owned and
operated by the Town of Bristol:
•

Bristol Landfill/Transfer Station

•

Department of Public Works – Maintenance and Storage Facilities

•

Wastewater Treatment Facility

Measurable Goals and Measures of Success
6-10 y

Develop individual SWPPP’s by the end of the first year of the program.

Figure 4-6 on the following page illustrates the time constraints for implementing the
proposed BMPs in reference to pollution prevention/good housekeeping.
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Figure 4-6
BMP Schedule – Pollution Prevention and Good House Keeping
BMP
1

2

Year
3

4

5

Predictive Catch Basin Program
6-1
6-2
6-3
6-4
6-5

Develop the Program
Inspect/Clean all Catch Basins and
Manholes annually
Develop Strategies to Coordinate
Maintenance Program and Illicit
Discharge Program
Develop Strategies and Procedures to
Control Floatables
Develop Strategies and Procedures for
Minimizing Erosion of Road Shoulders
and Ditches

Street Cleaning
6-6

Sweep All Roads

6-7

Sweep Environmentally Sensitive Areas
Twice Per Year

Municipal Employee Training
6-8
6-9

Develop Employee Training Materials
Implement Employee Training Program

Industrial Facilities
6-10
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BMP Overall Implementatation Schedule
BMP - Public Education and Outreach

1

2

Year
3

4

5

1

2

Year
3

4

5

Develop Outreach Strategies and Partnerships
Develop Implementation Strategies
Create a Storm Water Section on the Town's Website with Storm Water Related Links
Develop One Flyer About the Pet Waste Ordinance and At Least Three Storm Water Fact Sheets and
Provide At Least One Storm Water Related Article to the Bristol Phoenix
Develop a List of Target Pollutant Sources
Develop List of Target Pollutants

BMP - Public Involvement/Participation
Develop Plans to Involve the Community in the SWMPP Development
Develop Implementation Strategies
Storm Water Committee
Hold Meetings to Develop SWMPP
Hold Quarterly Meetings
Stencil Storm Drains
Coordinate with Save the Bay to Continue the Storm Drain Program
Identify Streets with Markd Drains
Develop Program to Proiritize Stenciling
Stencil At Least Twenty-Five Storm Drains Per Year
Shoreline / Stream Cleanup and Monitoring
Utilize the Town's GIS Database to Identify Town-Owned or Maintained Shorelines and Streams
Continue Coordinating and Hosting Earth Day Cleanup Event
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Bristol Phase II Storm Water Management Plan
BMP Overall Implementatation Schedule
BMP - Illicit Discharge Detection and Elimination

1

2

Year
3

4

5

2

Year
3

4

5

Outfall Locations
Assemble All Available Drainage Information and Develop Approximate Outfall Locations
Develop Outfall Inspection Program
Inspect Catch Basins and Manholes at Least Once By End of Year 4
Outfall Testing Program
Inspect all Town Outfalls
Complete Two Dry-Weather Surveys in areas not services by sanitary sewers
Complete One Dry-Weather Surveys in areas services by sanitary sewers
Illicit Discharge Ordinance
Develop the Ordinance
Hold Public Hearing and Present the Ordinance to Town Council
Procedures for Eliminating Non Storm Water Discharges
Develop Strategy for Illicit Discharge Education
Develop Procedures for RIDEM Referrals
Develop a Tracking Process
Develop Procedures for Coordinating with Physically Interconnected ms4s State/Feds
Develop a Process to Trace Source of Illicit Discharges
Develop a Process to Remove Source of Illicit Discharges

BMP - Construction Site Storm Water Runoff Control
Ordinance Review and Updates
Storm Water Committee to Review Existing Ordinances and Develop Revisions
Hold a Puble Hearing and Present Revisions to Town Council
Develop Procedures for Permits and Implementing Policies for All Construction Sites
Construction Reviews
Develop Procedures for Permitting Process
Develop Procedures for Coordinating Review with State Programs
Review all Construction Project Plans and SWPPPs
Complete Inspections for all Construction Projects
Track the Number of Non-compliant Sites Reported
Develop procedures for referral to the State for non-compliant operators
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Bristol Phase II Storm Water Management Plan
BMP Overall Implementatation Schedule
BMP - Post Construction Site Storm Water Runoff Control in New
Development/Redevelopment

1

2

Year
3

4

5

2

Year
3

4

5

Ordinance Review and Updates
Storm Water Committee to Review Existing Ordinances and Develop Revisions
Hold a Public Hearing and Present Revisions to Town Council
Prepare a Description of Program Consistent with RI Storm Water Design and Installation
Standards Manual
Develop a Description of How Program Will Coordinate with State Programs
Develop Procedures for Referral of new discharges of Storm Water Associated with Industrial
Activity
Plan Review
Comprehensive Plan Review for all Construction Projects
BMP Inspection and Maintenance
Inspection for all Constructions Projects
Further Develop Strategies for Ensuring Long-term Operations and Maintenance
Develop Procedures for Tracking Operation, Maintenance and Enforcement Actions

BMP - Pollution Prevention/Good Housekeeping for Municipal Operations
Predictive Catch Basin Program
Develop the Program
Inspect/Clean all Catch Basins and Manholes annually
Develop Strategies to Coordinate Maintenance and Illicit Discharge Programs
Develop Strategies to Control Floatables
Develop Strategies and Procedures for Minimizing Erosion of Road Shoulders and Ditches
Street Cleaning
Sweep All Roads
Sweep Environmentally Sensitive Areas Twice Per Year
Municipal Employee Training
Develop Employee Training Materials
Implement Employee Training Program
Industrial Facilities
Develop Individual SWPPP's
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Appendix

Appendix A
Bristol Subdivision and Development Review Regulations

Appendix B
Soil Erosion, Runoff, and Sediment Control Ordinance

Appendix C
Bristol Manhole/Catchbasin Field Collection Form

