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Executive Summary 
 
Background 
This Stormwater Management and Enterprise Fund Study was conducted on behalf of the Town of 
Bristol by the Consultant Team of Horsley Witten Group, Inc. (HW), Amec Foster Wheeler 
Environment and Infrastructure, Inc. (Amec Foster Wheeler), and Blue Sky Engineering together 
with involvement and input by Town staff. The study was funded by a grant from the Rhode Island 
Department of Environmental Management (RIDEM). The purpose of the study was to further 
evaluate the need to establish a more formal stormwater management program in Bristol and the 
feasibility of adopting a stormwater management enterprise fund (SMEF) to support the program.  
A SMEF is a funding mechanism that charges a fee based on the size of impervious area (i.e., parking 
areas, driveways, building roofs, etc.) on a parcel that generates stormwater runoff. 
 
The study was guided by a Project Management Team consisting of the Town Administrator, 
directors of the Departments of Community Development, Public Works, Water Pollution Control, 
Treasury, and a representative from RIDEM.  A Steering Committee composed of representatives 
across key segments of the Bristol community was formed to provide feedback to the Project 
Management Team and, ultimately, the Town Council.  The results of this study will be presented to 
the Town Council for possible further action. 
 
Stormwater Management and Water Quality in Bristol 
Bristol has many unmet stormwater and water quality needs that are related to the Town’s natural 
characteristics and manner of development over the years, as well as aging infrastructure in the 
Town. Bristol is almost entirely surrounded by tidal waters and has several inlets and creeks that 
are subject to tidal action. Low lying areas are subject to flooding and conditions are getting worse 
in recent years due to sea level rise and changing rainfall patterns.  In general, Bristol’s soils are 
relatively slow draining with a shallow depth to bedrock.  Groundwater is high in many areas and 
septic systems are relatively uncommon.  Almost the entire town has sanitary sewer service. 
 
Bristol’s infrastructure was substantially built by 1970. Most roads, water lines, sanitary sewers 
and stormwater infrastructure were constructed more than 45 years ago.   As a result, much of the 
infrastructure is considered “aged” and is reaching the end of its service life and needs to be 
addressed as part of a long term capital replacement program.  
 
Bristol’s development occurred prior to the onset of significant environmental regulation and 
controls on public infrastructure, and as such the stormwater management system was not 
designed to remove pollutants from stormwater runoff.  Equally important, with shallow 
groundwater and significant portions of the sanitary sewer system in poor condition, the Water 
Pollution Control Facility receives a large amount of stormwater and groundwater inflow during 
modest rainfall events. The facility was not designed to treat these high flows and overflows at the 
plant have led to shellfish closures, permit violations, and even monetary penalties in some cases. 
 
While sanitary sewer system improvements are now catching-up with rehabilitation needs, 
including pumping station upgrades, the stormwater management system is not receiving 
equivalent attention. This is largely the result of funding limitations. The Town has a backlog of 
work, including projects to: address flooding problems related to historical development and 
changing climate; provide drainage solutions for property owners relying on sewers for 
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stormwater and/or groundwater relief; replace corroded and leaky corrugated metal pipes; clean 
catch basins more timely; replace maintenance equipment; and attend to other maintenance needs.  
 
Meanwhile, stormwater discharges from Bristol are contributing to the impacts upon bay waters 
and causing violations of water quality standards. For example, the Kickemuit River Estuary and Mt 
Hope Bay are operated as conditionally approved shellfishing waters and are closed for 7 days 
following rainfall in excess of ½ inch in 24 hours.  The Town of Bristol’s stormwater discharges are 
regulated under the Federal Clean Water Act pursuant to a permit issued by RIDEM.  RIDEM 
requires that stormwater discharges contributing to violations of water quality standards be 
addressed by those responsible, which includes the Town of Bristol and the Rhode Island 
Department of Transportation (RIDOT). The permit is currently being revised and is expected to 
require additional monitoring, reporting, and restoration actions to address water quality non-
compliance. 
 
Stormwater Management Program Costs 
The Department of Public Works uses its workforce wisely to manage multiple tasks, but is unable 
to respond to stormwater needs proactively to achieve progress and address water quality issues 
with the current level of funding. Funding is provided from real estate taxes, federal and state 
grants, and low interest loans or bonds with all costs paid through the General Fund.  Small 
amounts of funding are derived from developer impact fees. The current cost of the stormwater 
program varies from year-to-year, but in the Fiscal Year ending June 30, 2015, the cost was 
estimated to be $879,000 annually for all capital projects, operations and maintenance activities.  
Based on current needs and to maintain a minimal but adequate level of service to address Bristol’s 
stormwater management needs, the annual cost is estimated to be $1,357,000.  This funding gap 
has led the Town to evaluate alternative funding mechanisms (and their benefits) for the 
Stormwater Management Program, such as a SMEF.   
 
Stormwater Management Enterprise Fund (SMEF) 
This study focused on two primary funding mechanisms for the stormwater management program: 
1) the General Fund (property taxes), which is the primary funding source for the existing program; 
and 2) a SMEF to charge a fee on the basis of a property’s stormwater runoff contribution.  There 
are several advantages to a SMEF for funding the stormwater management program, as outlined 
below:  
 

• It is stable because it is not as dependent on the vagaries of the annual budgetary process as 
taxes are.  

• It is adequate because, typically, the stormwater fee is based on a well thought out 
stormwater program to meet the needs of the community, as well as other program drivers 
(e.g., water quality, flood abatement, etc.).  

• It is flexible because fees can be structured in multiple ways, and the program can be 
managed to fund activities based on changing priorities and needs. 

• It is equitable because the cost is borne by the user on the basis of demand placed on the 
drainage system (impervious surface area on the property) and credits can be given for good 
stormwater management practices. 

 
This study developed a preliminary approach under a SMEF and compared fees for example 
properties with the cost under a future tax-based approach.  Using Geographic Information System 
(GIS) tools and the Town’s parcel database, 8,621 parcels of land in Bristol were evaluated to 
develop an understanding of impervious area by property type.  Under a SMEF, billing units for the 
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stormwater fee are often based on a typical property type such as single-family residential (SFR) 
since it represents 6,462 of the 8,621 parcels.  The normal mean impervious area of a SFR lot was 
calculated to be 3,250 sq. ft. This value was used as the base billing unit of impervious area, referred 
to as the Equivalent Residential Unit (ERU), and multiple ERUs were assigned to non-single-family 
residential (NSFR) properties including multi-family residential lots and non-residential lots based 
on their proportionate impervious area. Public roads were not included in the calculations for 
ERUs.   
 
A preliminary scenario of SMEF revenue needs (e.g., accounting for billing, administration, 
operating reserve, etc.) and the associated fee per ERU was calculated. In order to support annual 
revenue of $1,506,207 to fund the stormwater management program, the fee per ERU would be 
approximately $117 per year.  Under the SMEF scenario, all single-family home residential lots 
would be assessed a fee equal to this amount and all NSFR lots would be assessed a fee of this 
amount or more based on the measurement of impervious area on the lot.  This is a common 
approach to billing for stormwater, referred to as a flat residential rate, but it should be noted that 
there are many options for a SMEF rate structure.   
 
A comparison was made between the revenue derived from various types of property (i.e. 
residential, commercial, etc.) based on assessed value (i.e. taxes) versus revenue based on 
impervious area under a SMEF.  Under a SMEF scenario, SFR properties would pay approximately 
$117 per year versus a cost of $157 on the basis of property value through the General Fund.  It is 
important to note that while the SFR properties account for 66% of the tax revenue, the SFR 
properties account for only 46% of the total impervious area in Bristol.  Since the basis of fees 
under a SMEF is impervious area, the fees are more equitably distributed among the properties 
with the greatest stormwater runoff contribution.  While this is the fundamental difference 
between the two funding mechanisms, there are several reasons for implementing a SMEF as 
outlined above and in the report.  
 
The feedback from the Steering Committee on the need for improving the Town’s stormwater 
management program and their comfort level with a fee was generally favorable.  Aging 
infrastructure, chronic flooding, and proper maintenance of the stormwater system elicited the 
greatest concerns.  Though several important questions were raised on the details of a fee system 
and the potential impacts to certain types of properties, the concept of pursuing a stormwater or 
“user” fee system ranked 4 on a scale of 1-5 as the “best option” for a funding mechanism to 
improve stormwater management in Bristol. 
 
Next Steps 
Should the Town decide to move forward and implement a SMEF, a draft implementation plan is 
presented to outline the appropriate next steps.  Key milestones and policy decisions are outlined, 
including: the anticipated expenditures projected for the next 5 years; funding and billing policies; 
administration considerations; fee credit and exemption provisions; and recommended public 
involvement activities at each step.  Once the Town decides to move forward with next steps, the 
implementation process is estimated to be 18 months and the first billing cycle could possibly begin 
in Fiscal Year 2019.  The start of a legal framework to enable the Town to adopt an SMEF and fee is 
already in-place. RIGL § 45-61 grants powers to town councils to adopt ordinances creating 
stormwater management districts and to establish “reasonable and equitable” fees to the extent to 
which runoff is contributed.  A draft model SMEF ordinance was developed as part of this study and 
may be used as a basis to develop a suitable ordinance pursuant to the state statute. 
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Should the Town decide not to move forward with a SMEF, the future funding needs for the 
stormwater management program remain and will have to be addressed through the General Fund 
or some other suitable revenue source.   
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1.0 Introduction 

The Municipal Stormwater Management Program and Enterprise Fund (SMEF) Study was 
conducted on behalf of the Town of Bristol (Town) by the team of Horsley Witten Group, Amec 
Foster Wheeler, and Blue Sky Engineering (the “Consulting Team”) and funded by the Rhode Island 
Department of Environmental Management (RIDEM). This project was developed through a 
cooperative effort by the RI Bays, Rivers and Watershed Coordination Team of RIDEM and the 
Town of Bristol. A grant was provided by the state through the Coordination Team. The 
Coordination Team dissolved shortly after notice of award was made to the Consulting Team, but 
the project continued under the administration of the RIDEM Office of Water Resources.  
 
The purpose of the study was to assist the Town and further the development of a preliminary 
assessment completed in 2012 which considered establishing a Stormwater Utility District (SUD) in 
the Town.  The goals for the current study were to: 
 

 Update and refine the analysis upon which the preliminary findings were based. 

 Identify an initial approach for instituting and maintaining a fair and equitable SMEF and 
develop an understanding of potential rate structures. 

 Engage community stakeholders in the assessment of options available for funding an 
enhanced program that will address the stormwater management needs and water quality 
issues in the Town. 

 Present an implementation plan to the Town Council for future decision-making and for 
informing affected property owners and the public. 

 
To guide the study, a Project  Management Team (PMT) was formed consisting of a representative 
from RIDEM (Elizabeth Scott), the Town Administrator (Antonio Teixeira), the Town Treasurer 
(Julie Goucher), the Public Works Director (Kevin McBride), the Superintendent of the Water 
Pollution Control Facility (Jose DaSilva), the Community Development Director (Diane Williamson), 
and the Town Planner (Edward Tanner). The PMT worked closely with the consulting team to 
provide information, refine the study objectives, participate with community stakeholders, and 
review the work products and study results. One of the key early decisions in the study was to use 
the term “SMEF” instead of “SUD,” to liken the proposed stormwater funding option to the Sewer 
Enterprise Fund currently in use by Town for the wastewater collection system and the treatment 
facility. 
 
Also, over 20 community stakeholder representatives were invited to form a Steering Committee to 
delve more deeply into the details of funding an enhanced stormwater program, discuss key issues 
surrounding development of a SMEF, and offer opinions about the available options. A list of the 
Steering Committee members is provided in Appendix A. This report documents the analysis and 
data developed under this project, the stormwater management needs and water quality issues in 
the Town, the regulatory requirements affecting stormwater discharges, the various SMEF 
components in the context of current funding options, and the views expressed by the Steering 
Committee.  

1.1 Background 

The stormwater management needs of a community are often linked, at least partly, to the timing 
and manner of its development and population growth. The Town of Bristol is one of the more 
densely populated towns in Rhode Island with a 2010 population of 22,954 persons. The Town is 
approximately 10 square miles in size, with a land area of 10.22 square miles and a water area of 
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10.52 square miles. Bristol’s population density of 2,338 persons per square mile is similar to most 
urbanized areas in Rhode Island (e.g. City of Warwick is 2,359 persons per square mile).1   
 
Bristol grew rapidly between 1850 and 1920. The public water system dates to the 1880s and the 
public sewer system to about 1900. Road paving began in the 1890s when the Town’s dirt roads 
were hardened. Housing development and population growth slowed or stagnated between 1920 
and 1945 due largely to the Great Depression, World War II, and other factors, but expanded again 
beginning in the late 1940s. Housing approximately doubled over the next 20 years. This occurred 
prior to enactment of most state and federal environmental laws affecting development standards 
and water pollution control. Moderate population growth continued until about 1990.2  Since then, 
growth has been minimal. The 1990 population of Bristol was 21,625 and the 2010 population was 
22,954.  
 
In summary, most of the Town’s housing and public utility infrastructure was constructed more 
than 25 years ago, and two-thirds before 1970 when significant planning and environmental 
controls were initiated. Consequently, much of the stormwater and sewer infrastructure is 
antiquated and major rehabilitation and/or replacement of these key public facilities is warranted. 
Much has been accomplished in recent years and other improvements are now well underway, but 
more is needed. 
 
While some stormwater controls are in place to manage stormwater on private properties, most 
stormwater from developed areas is simply conveyed to public streets and discharges to inland 
streams and creeks or directly to tidal waters. Being on a peninsula and surrounded on three sides 
by tidal waters, Bristol’s stormwater has limited impact on other communities’ water resources 
(Figure 1). It does impact tidal waters, however, and Bristol shares responsibilities with many 
other communities in addressing water quality impacts to bay waters. 
 
There are approximately 130 miles of roadway in Bristol, with 13 miles under the jurisdiction of 
the Rhode Island Department of Transportation and 117 miles under the jurisdiction of the Town 
Department of Public Works (DPW). The Town or the State, and in some cases both entities, are 
responsible for handling and treating the stormwater and protecting against flooding impacts. The 
costs associated with these tasks are largely a function of the surface area of the roadways and the 
square footage of impervious surfaces on parcels of land contributing runoff to the stormwater 
conveyance system. 

                                                        
1 U.S. Census, 2010. 
2 Historic and Architectural Resources of Bristol, Rhode Island. RIHPC, 1990. 
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Figure 1. Town of Bristol 

1.2 Project Approach 

The Consulting Team recommended a due diligence approach be followed to guide and organize the 
numerous components of implementing a possible SMEF. This approach is depicted in Figure 2 and 
has been used successfully by many communities nationwide to consider and adopt a funding 
program to meet stormwater, water quality, and flood control needs. The approach consists of five 
interrelated tracks: Public Participation, Governance, Program Planning, Funding Policy/Rate 
Structure, and Billing Database/Administration.  The efforts noted in boxes highlighted in blue were 
studied during the 2012 preliminary study. Those boxes outlined in green were either updated in 
this project and/or became the subject of further advancement and public dialogue, all of which 
formed the primary focus of this phase of the project.  
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Figure 2. Stormwater Management Enterprise Fund Implementation Approach 

 
This phase of the work was not intended to result in adoption of a SMEF; rather, the intent was to 
review the current funding mechanism and refine the preliminary study to determine whether 
further steps should be taken by the Town to implement a SMEF. Major components of this effort 
were the formation of a Steering Committee to engage the public and the presentation of results to 
the Town Council to develop potential next steps. The members of the Town who participated in 
this study are listed in Appendix A. 

1.3 Stormwater Funding Mechanisms 

There are several financial tools available to fund the stormwater management program. Figure 3 
shows the range of these tools, some of which are currently used by the Town.  
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Figure 3. Stormwater Funding Options Available to Most Municipalities 

 
The General Fund is the largest component of the existing funding for stormwater in Bristol and is 
derived from tax revenue. The Town currently makes liberal use of federal and state grants and 
loan monies that become available from time to time. Local bonds for drainage improvements are 
periodically issued, which are ultimately paid from the General Fund. Also, some one-time 
stormwater impact and inspection fees are charged that help insure against impacts from new 
construction activities. It is important to note that sewer user fees are used to correct inflow of 
stormwater into the sanitary sewer system from improper connections, such as down spouts and 
basement sump pumps. In part, these efforts help correct issues associated with the stormwater 
management system. 
 
Many communities in the country, including several with older stormwater systems like Bristol, 
have implemented user fees to help pay for stormwater management work (Figure 4). The user fee 
systems vary considerably among these communities and have generally been tailored to the 
specific needs and desires expressed by the public and leadership in each community. A basic fact 
sheet on the details of forming a user fee system that is both adequate and equitable in meeting the 
needs of a community is provided in Appendix B.  
 
Key advantages of a stormwater program are: 
 

 It is stable because it is not as dependent on the vagaries of the annual budgetary process 
as taxes are.  

 It is adequate because, typically, the stormwater fee is based on a well thought out 
stormwater program to meet the needs of the community, as well as other program drivers 
(e.g., water quality, flood abatement, etc.).  

 It is flexible because fees can be structured in multiple ways, and the program can be 
managed to fund activities based on changing priorities and needs. 

 It is equitable because the cost is borne by the user on the basis of demand placed on the 
drainage system (impervious surface area on the property).  
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Figure 4. Communities with Operating Stormwater Management User Fee Programs  

(Source: Campbell, C. Warren, 2014) 

 
There are a number of technical terms are introduced in this report that have specific meaning and 
other significance. Definition of terms and acronyms used are provided in Appendix C for clarity. 

2.0 Stormwater Management and Water Quality 

The Town’s primary stormwater management responsibilities consist of three main components: 
1) operation and maintenance of the stormwater conveyance and discharge system, including flood 
control; 2) oversight over the alterations on private property that contribute stormwater to the 
Town drainage system or adjacent properties; 3) and compliance with the federal and state 
mandated Phase II Municipal Separate Storm Sewer System (MS4) General Permit (See Section 
2.3).3  
 
Much of the work to date that reviewed major stormwater flooding concerns in the Town are 
summarized in two reports: the Tanyard Brook Drainage Study (2002) and the Silver Creek 
Drainage Study (November 2007). Progress has been made on these challenging stream segments, 
but more work remains. Phase 1 of the Tanyard Brook rehabilitation was completed in 2013 
between Wood Street, Hope Street, and Walker Cove. Phase 2 is slated to begin once funding is 
authorized. Further work in the upper watershed is planned in order to address serious flooding in 
the area neighborhoods. The more serious flooding concerns identified in the Silver Creek Study 
have been addressed, but other key recommendations have not been acted upon due to a lack of 
funding. These projects are summarized in Appendices D and E. 
 

                                                        
3 General Permit for Stormwater Discharge from Small Municipal Separate Storm Sewer Systems (MS4s).  
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A comprehensive, town-wide study of the stormwater management system has not been 
completed. The system was completely mapped in 2011 along with the town-wide geographic 
information system (GIS) mapping effort for the wastewater collection system. The mapping is 
recorded electronically for ease of access, administration, updating, and sharing of information. The 
mapping shows the locations of pipes, catch basins, manholes, and outfalls. However, the condition 
of these structures is not well understood or documented. Anecdotal reports based on observations 
during catch basin cleaning operations, complaint investigation, and emergency response 
incidences reveal significant problems with aging infrastructure, failed pipes, improper connections 
to sanitary sewer lines, deteriorated catch basins, and undersized pipes to adequately handle storm 
flows. These and other concerns are noted and discussed in the report entitled “Phase II 
Stormwater Management Program Plan” prepared in 2004 and updated in 2008 (See Appendix F). 

2.1 Department Organization and Responsibilities 

Several Town departments are currently involved, at least to some degree, in management of 
stormwater related activities. The Department of Public Works (DPW) is tasked with the bulk of 
these responsibilities, including: cleaning streets, storm drains, and clogged drain lines and outfalls; 
repairing broken manholes, catch basins, and storm drain lines; repairing damaged streets from 
failed pipes – often on an emergency basis; investigation and removal of improper connections to 
storm drains; and budgeting, manpower allocation, and management of capital improvement 
activities.  Additionally, the Bristol Wastewater Treatment Plant chronically experiences excess 
flows during intense rain storms due to stormwater and groundwater inflow into the sanitary 
sewer collection system, and Town personnel must respond to these events on an emergency basis. 
The costs associated with these responses, and the many other related sanitary sewer management 
tasks are budgeted largely as direct sewer-related expenses and recovered through the Sewer 
Enterprise Fund. 
 
Capitol project planning for stormwater controls is an activity shared among the Treasurer’s office, 
the Planning Department, and the DPW. Permit compliance and reporting for stormwater and 
wastewater are handled by the Community Development Department and the Water Pollution 
Control Department, respectively. The Community Development Department also assists other 
departments with grant writing tasks to obtain capital project funding and grant administration. 
 
Several other departments are involved in stormwater related activities, but these activities 
comprise a fairly limited percentage of these programs budgets or are paid for through special 
grants. These include emergency response actions by the Fire Department, the Police Department, 
and the Emergency Management Office.  The Recreation Department has become involved in capital 
improvements at the Town Beach, including rehabilitation of the parking lot, expansion of 
basketball courts, and installation of stormwater treatment practices. The stormwater 
improvements provide treatment for these facilities and the contributing upland stormwater that is 
conveyed to outfalls via property near the Bristol Town Beach. These improvements were managed 
mostly as Recreation Department projects with administrative and grant assistance from the 
Community Development Department.  

2.2 Water Quality  

There are no public drinking water supply reservoirs or public wells in the Town. Some properties 
are served by private wells. The majority of the Town is served drinking water by the Bristol 
County Water Authority which derives its water from sources outside the Town boundaries. 
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The majority of surface waters in and around the Town are designated Class A (Class SA – for sea 
water), which means that the waters should be suitable for shellfish harvesting for  direct human 
consumption, primary and secondary contact recreational activities, and fish and wildlife habitat.  
 
The Kickemuit River estuary and Mt Hope Bay are operated as conditionally approved shellfishing 
waters and close for 7 days following rainfall in excess of ½ inch in 24 hours.  Whereas the 
northwestern portion of Bristol Harbor is closed seasonally from Memorial Day weekend through 
Columbus Day weekend due to marina activity, the eastern half of Bristol Harbor is closed 
permanently to shellfishing to provide adequate dilution and a closed safety zone in the vicinity of 
the WWTF discharge.     
 
Two key studies completed by RIDEM have documented water quality concerns related to 
stormwater discharges in the tidal portion of the Kickemuit River (Kickemuit Estuary) and Mount 
Hope Bay. They are: Total Maximum Daily Load Study for Bacteria - Mount Hope Bay and the 
Kickemuit River Estuary (January 2010) and Mount Hope Bay Kickemuit River Wet Weather 
Bacteria Sampling 2006 (July 2008). As documented in these studies, all waterbody segments in 
Mount Hope Bay and the Kickemuit River estuary experience elevated levels of fecal coliform 
bacteria following rain events. RIDEM has monitored various stormwater outfalls to these tidal 
waters sufficiently to conclude that Bristol stormwater discharges are contributing to observed 
water quality impairments. See Figure 5. Impaired Waters. 
 
RIDEM requires that stormwater discharges contributing to violations of water quality standards 
be addressed by those responsible, which includes the Town and RIDOT. These requirements are 
detailed in the aforementioned TMDL study.  Whereas, fecal coliform bacteria is the indicator used 
to assess compliance with shellfishing water quality standards, enterococci bacteria is a standard 
that applies to primary contact recreation (swimming).   Though historically there were frequent 
closures at the Bristol Town Beach following rain storms, with construction of stormwater 
treatment systems and other improvements at the beach, closures are now uncommon.  
 
Bristol Harbor receives stormwater discharges from Silver Creek and Tanyard Brook, and treated 
effluent from the Bristol Wastewater Treatment Facility. In recent years, several emergency 
shellfishing closures have been enacted by RIDEM in Bristol Harbor following loss of chlorination at 
the WWTF caused in part by excessive flows into the plant following periods of intense rainfall.  
Water quality monitoring is performed on Silver Creek and Tanyard Brook, but the efforts are not 
sufficient to determine which portions of the streams are impaired and, if so, the source of the 
impairment.  
 



 

Municipal Stormwater Management Program and Enterprise Fund Study, Bristol, RI.     December 2016 
Horsley Witten Group    
Amec Foster Wheeler Page 13 

 
 
 

2.3 Phase II MS4 General Permit and Stormwater Management Program Plan 

Prior to 2004, stormwater management was regulated primarily as a “development” related 
concern by the State’s Office of Water Resources and by the Town Community Development and 
Public Works Departments. These efforts were focused on avoiding obvious natural resource 
impacts, handling stormwater runoff to avoid or minimize flooding, and treating stormwater using 
best management practices (BMPs). At the time, the program did not have a holistic approach to 
managing stormwater to address non-point source pollution. 
 
Stormwater is not clean and it commonly contains pollutants such as litter, trash, sediment, 
pesticides, liquids from leaking automobile fluids, bacteria from pet wastes, nutrients from 
fertilizers, and atmospheric deposits on streets. Based partly on the Nationwide Urban Runoff 
Program findings, the federal Clean Water Act was amended in 1990 to begin regulating 
stormwater from large urban areas.4 It is no different in Rhode Island, where stormwater is cited as 

                                                        
4 Stormwater Financing Manual, University of Maryland Environmental Finance Center (EFC), January 2014 

 
Figure 5. Impaired Waters 
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a leading cause of water quality problems observed in RI’s lakes, rivers, and estuarine waters.  In 
accordance with the Clean Water Act, waterbodies that are identified as “impaired” (i.e. those 
waters that do not meet water quality standards) must be studied to determine necessary pollutant 
reductions to bring these waters into compliance with applicable water quality standards. These 
studies called “total maximum daily loads” (TMDLs5) establish the acceptable amount of pollutants 
that may be discharged to a waterbody and still meet its designated uses and guide water quality 
restoration plans and activities.  
 
To begin this effort, and working in accordance with requirements established by the United States 
Environmental Protection Agency (EPA), RIDEM issued a General Permit in 2004 that is applicable 
to communities for eligible stormwater discharges. A copy of the 2004 RIDEM General Permit is 
referenced in Appendix G. The Town obtained authorization under this permit to discharge 
stormwater to waters of the State from the Town of Bristol’s municipal separate storm sewer 
system (MS4s). In brief, this permit requires the Town to employ six Minimum Control Measures to 
manage stormwater and reduce water quality impacts. These measures are: public education, 
public involvement, controls on new development stormwater impacts both during construction 
and following development, illicit discharge detection and elimination (IDDE), and pollution 
prevention and good housekeeping (e.g., street and catch basin cleaning). As required, the Town 
developed a Stormwater Management Program Plan in 2004, updated in 2008, describing all the 
activities it would undertake to comply with the permit (See Appendix F). These efforts are 
currently well underway and the status of yearly progress is summarized in reports  submitted 
annually to RIDEM. They are also available to the public.  
 
A new General Permit is being developed with additional requirements to ensure that impaired 
waters impacted by stormwater discharges are brought back into compliance. The potential 
financial impacts of the new permit are discussed in Section 4 – Future Stormwater Program. 

2.4 State Roads and RIDOT Consent Order Requirements  

Approximately 10% of the roads in Bristol are maintained by the Rhode Island Department of 
Transportation (RIDOT). As operators of an MS4, RIDOT is subject to the same permit requirements 
as municipalities with an MS4, including Bristol. As a result of chronic non-compliance, EPA and 
RIDOT entered into a consent decree dated December 22, 2015 requiring RIDOT to undertake a set 
of specific actions to address stormwater pollutant conveyed through their storm drain system. 
These storm drains discharge to various points including certain parts of Bristol’s drainage system 
(via interconnections), local streams, Kickemuit River, Mount Hope Bay, and other tidal waters.  
 
In order to comply, RIDOT is planning to undertake extensive field work, soil testing, engineering 
assessments, and preliminary designs of controls to remedy pollutant discharges. Potential barriers 
and permitting obstacles must be identified, and periodic progress reports must be submitted to 
EPA.  Stormwater Control Plans are required for all impaired waters including those for which 
TMDL studies have been completed.  

2.5 Water Pollution Control (WPC) Department Activities 

As noted earlier, the Town’s Water Pollution Control (WPC) Department performs an active role in 
several components related to managing stormwater. This stems largely from the fact that the 

                                                        
5 TMDL is Total Maximum Daily Load and refers to the maximum amount of a pollutant that a waterbody can 
receive and still meet water quality standards. 
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sanitary sewer collection system was substantially constructed before the 1970s and before most 
laws and regulations were developed to better protect public health and the environment.  
 
Before that time, sanitary sewers were sometimes a convenient and acceptable means to convey 
stormwater and troublesome groundwater away from private property. While sanitary sewers 
primarily handled sewage, in some cases pavement and roof runoff and high groundwater 
conditions that would otherwise cause flooding on private property and building basements were 
put into these sewers. However, over time such practices overwhelmed the sewer collection 
system. In addition, an aging system is prone to infiltration of groundwater from deteriorated pipes, 
leaky pipe joints, and, in some cases, from outright collapse of sewers. Coupled with this were 
problems relating to pump station equipment failure and a lack of maintenance or cleaning of the 
collection system conveyances.  Together, these factors have led to overflows at the wastewater 
plant and at some of the pumping stations. Flows of three times the average peak daily flow are 
sometimes recorded at the plant. Modifying the sewage works to accommodate these excess flows 
is deemed impractical and excessively costly. Since 2007, the Town has been working under 
administrative orders with US EPA to address the issue of excessive flows to the WWTF. 
 
 
As a result, the Water Pollution Control (WPC) Department embarked on an ambitious program to 
identify the locations of stormwater infiltration and inflow into the collection system and undertake 
necessary remedial actions. A number of action steps were identified in 2007.  Many have been 
completed and the remainder are well underway. These include: development of a hydraulic model 
of the collection systems, initiation of routine cleaning of all sewer lines, elimination of inflow from 
private property roof leaders and downspouts, extensive rehabilitation (slip-lining) of sewers, 
replacement  of outmoded equipment at pump stations and the central treatment plant, measures 
to control the entry of sewer-clogging fats, oils and grease into the collection system, removal or 
relocation of extraneous  flows from private sewer connections including groundwater infiltration, 
and public education.  The status of these efforts is summarized in the most recent annual report of 
the Bristol wastewater collection system Capacity, Management, Operation and Maintenance 
Program, a copy of which may be found in Appendix H.  
 
In some sense, the responsibilities related to the WPC facility and stormwater management overlap. 
In fact, WPC facility enterprise funding has been used to analyze the stormwater system and better 
understand the drainage system as a means of causing or potentially solving sewer system 
infiltration or inflow problems.  Eliminating infiltration and inflow into the collection system often 
entails handling these inputs in different ways.  Where no public stormwater drains exist, 
acceptable alternatives for conveyance of sump pump or roof drainage may be difficult and costly. 
Poor soils and high ledge conditions often preclude handling stormwater onsite, necessitating 
installation of new storm drains and in many cases stormwater treatment systems by the Town. 
Properties with favorable soils and deep bedrock have on-lot alternatives but require expenditure 
of funds by the individual land owners. No incentives currently exist to encourage such action.  Pilot 
studies are currently underway in the Town using a variety of grant funding sources and sewer 
enterprise funding to explore methods to eliminate these extraneous stormwater and groundwater 
inflows.  
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3.0 Current Stormwater Management Program  

3.1 Unmet Needs and Drivers for Change 

Identifying the drivers is the critical first step in enabling change and improving the stormwater 
program. In every community there are good, even compelling, reasons to improve the way 
stormwater programs are executed and are generally motivated by some combination of key 
common “drivers” or forces. Some of the drivers for enhancing the Bristol stormwater program are 
summarized below: 
 
Aging Infrastructure: By far the most important need, as identified by the Steering Committee and 
supported strongly by the Project Management Team, is replacing aging infrastructure. The Town 
lacks a comprehensive plan to identify failing storm drains and schedule cleaning and replacement 
of drains. In particular, there are the numerous corrugated metal culvert pipes that have served a 
use well beyond their expected service lives. Most troublesome is the fact that the conditions of 
such pipes often are discovered during rain events and must be addressed under emergency 
conditions. Road cave-ins have occurred, causing street flooding, potential safety hazards, and 
serious traffic tie-ups. 
 
Chronic Flooding:  The next most serious need is addressing flooding hazards. This has long been a 
common complaint among residents and is growing due to multiple circumstances. Aging 
infrastructure is one, but another is the cumulative impact of incremental increases in impervious 
area as new construction has occurred over many years if not decades without adequate changes in 
the drainage network to accommodate the increased volumes and flow rates.  Also, changes in 
weather patterns are evident. Recent statistics provided by National Oceanographic and 
Atmospheric Administration (NOAA) show that the intensity and frequency of rain events is 
increasing. The existing stormwater network is not adequate to address these needs in many 
locations. Tanyard Brook is a case in point where detention of flood flows in the upper watershed 
appears necessary to address persistent flooding downstream. 
  
Water Quality and Ecology: Ecological concerns ranked fairly high among issues of concern by 
some Steering Committee members.  In particular, loss of wetland habitat due to sea level rise was 
noted as something that should be further studied to determine best means to alleviate impacts. 
Impacts on bay health, aquaculture, recreational fishing and shellfishing were also noted. Related 
concerns include: potential future beach closures, shellfishing closures, overall reduced ecological 
health, persistent illicit connections, and illegal dumping. 
 
Municipal  Separate Storm Sewer Systems:  As for the MS4 General Permit requirements, 
concerns were noted about the potential increased cost of the new permit, but it was also noted 
that there are stormwater needs that the Town must address whether or not the “RIPDES MS4 
Permit requires it.” 
 
Climate Change and Sea Level Rise: While climate change appears to be causing more intense 
rainfall events and exacerbating street flooding, the Steering Committee noted concerns about sea 
level rise. The impact is primarily felt on property along the tidal shorelines, which is extensive in 
Bristol.  Predictions are that Rhode Island should prepare for a three- to five-foot sea level rise by 
the end of the 21st century. Concerns relate to increased flood insurance premiums and negative 
impacts on marine trades, property values, housing affordability, business, and tourism. Properties 
along Silver Creek and near the outlet of Tanyard Brook are particularly at risk from sea level rise. 
The concerns have been noted by the Project Management Team.  The Project Management Team, 
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concluded that this topic will be taken into consideration as part of the stormwater management 
program and that it is worthy of more specific focus, including outreach to property owners and 
businesses along the shoreline. Federal funding through NOAA may possibly be available to Bristol 
in the future to aid these efforts. 

3.2 Current Costs and Priorities 

Costs may be viewed in two parts: 1) the amount of funds expended to accomplish various tasks, 
and 2) the source of funds to pay for the work. Often, at budget time, these parts tend to be viewed 
together with a focus on the current year costs that will impact the tax levy. However, to obtain a 
representative current annual cost, some averaging is required of costs over several years.  
 
The actual current program cost is shown in Table 1. The first four line items correspond to the six 
minimum measures required under the MS4 General Permit. The next three lines cover tasks 
associated with collecting data and managing the stormwater program. The last three lines cover 
costs of maintaining the stormwater system and paying capital improvement costs. It should be 
noted that this estimate is significantly lower than the estimate provided during the preliminary 
study in the 2012. Most of the difference is attributable to the fact that Phase 1 of the Tanyard 
Brook rehabilitation project was being constructed at that time. That project is now completed. The 
line item for current expenditures for “major drainage projects” is given as $290,000, whereas it 
had been listed at $1,000,000 in 2012.  
 

Table 1. Actual Current Stormwater Program Costs 

Item Cost ($) 

Public involvement & outreach 1,500 

Illicit discharge detection & elimination 11,000 

Pre- and post- construction site stormwater management 16,000 

Pollution prevention – sweeping and catch basin cleaning 270,500 

GIS mapping of stormwater structures 15,000 

Administration 35,000 

MS4 annual report & TMDL 6,500 

DPW stormwater operations and materials 73,500 

Contracted services (consulting and specialty contractors) 160,000 

Major drainage projects  290,000 

       TOTAL $879,000 

 
The funding comes from several sources: 
 

 General revenue (taxes) 
 Drainage fund (bonds) 
 Sewer Enterprise Fund (infiltration/inflow abatement) 
 Federal and state grants 
 Loans 
 Construction impact fees 
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With the exception of taxes, all of the other sources of funding are likely to continue being used 
under a SMEF scenario. 

3.3 Program Priorities 

 Program priorities change from year to year. As mentioned earlier, there is no comprehensive plan 
in place by which to organize project planning, replace outdated drainage pipelines, or establish 
target dates to correct major flooding problems. The stormwater program priorities include base 
level maintenance activities and equipment replacement plus projects identified in various studies 
including the Silver Creek watershed and the Tanyard Brook watershed. Currently, many projects 
are primarily reactionary:  responding to emergencies as they arise and completing projects when 
grants can be secured. However, a comprehensive program is expected to be developed if 
additional funding is secured. 
 
The Town staff has identified the following actual or potential future projects: 
 
 Purchase of vacuum assisted sweeper (underway or completed – state grant assisted). 
 Purchase of catch basin clamshell bucket truck (underway or completed – state grant 

assisted). 
 Modifications at the Town-owned Golf Course to reduce flooding impacts. 
 BMP construction at the Police Station site. 
 Mount Hope High School stormwater detention improvements. 
 Replacement of deteriorated storm drains, manholes, and catch basins on an annual basis. 
 Assistance to property owners, primarily industrial and commercial, connected to a Town 

MS4 to abate pollution sources and limit excess runoff. 

4.0 Future Stormwater Program 

4.1 Future Needs and Costs 

In order to establish the cost of a future stormwater program, it is necessary to determine the Level 
of Service (LOS) currently provided and what level is desired. Typically, the LOS provided depends 
on needs of the community, regulatory mandates, and funding that can be secured. The current 
level of service (LOS) provided for stormwater in Bristol is considered minimal and not adequate. 
On a scale of A to F, Bristol operates between a level C and D.  Level C achieves minimum permit 
compliance, and is a level  where operation and maintenance activities (O&M) are inspection based, 
where project management allows priority planning, and where partial  capital improvement 
implementation can occur. Level D is a level which is below minimum permit compliance, where 
O&M is complaint-based or incident-based, project management is reactionary, and capital 
improvements are minimal and often delayed, Capital projects are based on the amount of funding 
that can be secured in any one year and often dependent on federal or state grants or loans, or 
borrowing and special voter approved bond referenda. A prime example is the recent Phase 1 
Tanyard Brook project improvements. This project was conceived eight years before the first phase 
came to fruition, and the timetable for the next phase is at best uncertain. Despite a priority having 
been placed on Tanyard Brook, the improvements needed are considered long delayed. 
 
Table 2 outlines a future stormwater program, which is based on an increase in the annual 
appropriations derived from the new funding source to allow a full Level C   service to be provided. 
A higher revenue stream would allow the Town to budget a program to better meet all stormwater 
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needs with more flexibility and a more aggressive schedule. A larger budget for infrastructure and 
flood protection will allow the Town to improve long-range planning for capital improvement 
projects without having to compete against other Town initiatives for funding.  
 

Table 2. Future Stormwater Program Costs 

Item Cost ($) 

Public involvement & outreach 6,000 

Illicit discharge detection & elimination 20,000 

Pre- and post- construction site stormwater management 35,000 

Pollution prevention – sweeping and catch basin cleaning 350,000 

GIS mapping of stormwater structures 20,000 

Administration 35,000 

MS4 annual report & TMDL 21,500 

DPW stormwater operations and materials 95,000 

Contracted services (consulting and specialty contractors) 175,000 

Major drainage projects  600,000 

       TOTAL $1,357,000 

 
The higher budget does not yet reflect anticipated changes in regulations to address a new MS4 
General Permit.  

4.2 Anticipated Phase II MS4 Permit Costs 

As presented earlier, the RI MS4 General Permit was originally issued in 2004, was renewed once, 
and has been extended since then. RIDEM has been awaiting the issuance of a revised permit by 
Region One EPA before issuing a new permit. EPA has recently issued a new MS4 General Permit to 
some 260 municipalities in Massachusetts. Though long in coming, EPA found it necessary to 
extend the process in order address the many technical comments and cost concerns raised by 
municipalities, while ensuring that progress will be made to mitigate stormwater impacts and 
restore impaired water. Since RIDEM’s permit must be consistent with the one issued by EPA, this 
new Massachusetts permit serves as a useful guide to the likely requirements that will be contained 
in RIDEM’s new permit.  
 
Based on a summary provided by EPA and Massachusetts Department of Environmental 
Protection,6 the following are some of the highlights: 
 

Six Minimum Measures 
 MS4 operators must provide a minimum of two messages to four specific audiences 

(residents, businesses, developers, industries) during the permit term for outreach. 
 Stormwater management plans and reports must be shared with the public. 
 More specific actions to address illicit discharge detection and elimination, but 10-year 

time frame allowed. 

                                                        
6 Final MA MS4 General Permit presentation, EPA Region One, Newton Tedder. 
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 Construction site control requirements expanded (Bristol may already comply with 
most). 

 Post construction controls enhanced (Bristol may already comply with most). 
 Added requirements for DPW Operation and Maintenance as well as Pollution 

Prevention Plans. 
 
Water Quality Based Requirements 

 More prescriptive actions required to address impaired waters including those without 
a completed TMDL. 

 
Surely, if Rhode Island adopted these requirements, costs will increase. The costs to address the six 
minimum measures alone are estimated to be about one third of the future stormwater budget. The 
costs associated with the water quality based requirements cannot be estimated at this time. 
Notwithstanding, the time frame for compliance may be extended, as was done in the 
Massachusetts MS4 General Permit, allowing costs to address an impairment to be spread over as 
much as 10 to 15 years from the date a corrective plan is approved. To determine actual costs 
under a Rhode Island permit, more analysis will be required once a Rhode Island specific permit is 
drafted by RIDEM taking into account the response to the range of impairments anticipated in 
Bristol and other MS4s. 

5.0 Data and Billing Analysis  

This section discusses the analysis of the current data and future data needs to support a 
stormwater enterprise fund in Bristol. This data and analysis also serves as the basis for the 
financial analysis under Section 6.0.  
 
As part of the 2012 Stormwater Utility District Feasibility Study conducted by the RIDEM Office of 
Water Resources, a GIS database was prepared for Bristol containing aerial images, a town-wide 
updated impervious cover layer, parcel layer, and tax assessor data. The 2012 base file (base file: 
Bristol_FINAL.mxd) was provided to the Consultant Team for review and it was determined that 
newer data were available and were used for the analysis. Table 3 summarizes the 2012 and 2016 
data collected, reviewed, and analyzed during this study.  
 

Table 3. Available Data Summary 

Data  Source 2012 Study 2016 Study 

Bristol 
Parcels 

Parcel layer from Tax 
Assessor 

2011 parcel file 2015 parcel file  

Impervious 
Surfaces 
Layer 

2012 Base File: 
Bristol_FINAL.mxd  
- Obtained from RIDEM 

2012 Updated Impervious 
Cover Layer: 2003 
Statewide Impervious 
Surfaces Layer, updated 
by RIDEM during in 2012  

2013 Updated 
Impervious Cover Layer: 
2013 RI GIS Statewide 
Impervious Surfaces 
Layer 

Aerial 
Images 

RIDEM Aerial file is dated 2011 Aerial file is dated 2014 

Tax Assessor 
Extract 

Tax Assessor .dbf dated 2011 .dbf dated 2015 
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5.1 Parcels, Database, and Mapping Analysis 

The analysis of the parcel GIS data layer and Computer Assisted Mass Appraisal (CAMA) data (tax 
assessor database) revealed the following information:  
 

 Alignment: Parcels were 
compared with the 2014 1-foot 
aerial orthophotography 
downloaded from the Rhode 
Island Geographic Information 
System website. The alignment 
between parcels and imagery 
does have some slight offsets, 
meaning parcel lines do not 
always line up exactly where 
they should according to the 
imagery. The alignment is 
reasonably sufficient, however, 
to represent approximate 
property locations and to make 
per-parcel approximations of 
impervious area.  

 
 Classification: The CAMA file 

dated May 2015 shows 9,500 
total records, but 72 CAMA 
records do not match any 
records in the parcel file. This 
may be due to a difference in the 
dates of the files, so these two files need to be as current as possible to resolve any missing 
‘links’ between the datasets to support the stormwater fee database.  
 
Multiple entries were found for 53 Parcel IDs in the CAMA table, as shown in Figure 6. 
 
CAMA records that share a Parcel ID have unique CAMA IDs, which correspond to the 
individual owners that share the parcel. To properly bill the stormwater fee, the impervious 
area (IA) (or aggregate fee) for a shared parcel will need to be divided up amongst the 
owners. For example, Figure 7 shows parcel 54-2, which is a condo/townhome complex 
shared by 300 separate property owners. 

 

Figure 6. Parcels with Multiple IDs in CAMA Database  
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Figure 7. Example Parcel (54-2) with Multiple Owners 

 

 Parcel Data: The 2015 parcel file has 8,737 initial records and 8,730 records remain after a 
‘Repair Geometry’ run was performed to remove null-geometry 
errors. One parcel record missing a parcel ID and one appears 
to be a right-of-way (ROW) parcel.  
 
Some parcel IDs appear to be incomplete and some of those 
have multiple records. These parcel IDs need to be reviewed to 
determine if they are valid or require refinement. Figure 8 
shows these records and the yellow-highlighted records have 
multiple parcels associated to the Parcel ID. 
 
It was determined that 45 parcel IDs have multiple records that 
likely need to be merged together and treated as a single 
property. Parcels were dissolved by Parcel ID to create one 
record per parcel. The resulting parcel count is 8,665. When the 
CAMA file is joined to the Parcel file, there are 114 parcel 
records that do not successfully link to the CAMA information. 
This is likely the result of the datasets representing slightly different timeframes.  
 

Public roadways are generally excluded from the parcel layer, meaning they are represented by the 
lack of a parcel record/boundary.7 This typically means that any roadway contained within a parcel 
is privately owned and would be included in the IA calculation for billing. Six parcels have “ROW” 
and two parcels have “ESMT” in the parcel ID and will have to be determined to be public or private 
parcels, and if they are eligible for billing. 

                                                        
7 Public roads are excluded from the impervious data layer for several reasons, most notably because 
stormwater impacts are more a function of the amount of impervious on private property and the associated 
operation and maintenance costs are more appropriately assigned on said basis.  

Figure 8. Incomplete and 
Multiple Counts in Parcel 

Database 
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5.2 Impervious Surfaces 

The 2013 Statewide Impervious Surfaces GIS data layer contains impervious surfaces such as 
buildings, sidewalks, roads, driveways, parking lots, etc. The features and surfaces that were 
captured and those that were not captured during the development of the data layer are listed in 
Table 4. 
 

Table 4. Impervious Features and Surfaces 

Included NOT Included 
 Rooflines of walled, fixed structures and 

mobile homes 
 Parking lots, driveways and roads (paved / 

asphalt / concrete) 
 Compacted dirt roads 
 Walkways / sidewalks (paved / asphalt / 

concrete) 
 Running tracks / engineered artificial turf 

 Non-engineered / natural surfaces (bare-
earth,    rock outcroppings) 

 Landscaped areas (grass, mulch, plants, pea-
gravel, sand) 

 Storm channels / water-control features 
 Water in swimming pools 
 Vehicles / wheeled trailers 
 Railroad tracks, ballasts 
 Over-water Features (bridges, docks) 

  

The Statewide Impervious Surfaces data layer is a seamless digital raster dataset of the impervious 
surfaces derived using semi-automated methods and based on imagery captured in spring 2011. 
Geographic feature accuracy meets the National Mapping Standards for 1:5000 scale mapping with 
respect to base level data (roads, hydrography, and orthos). The dataset has a spatial resolution of 
two feet and the following information was noted during the review of this dataset: 
 

 Semi-automated means that a computer primarily interpreted and classified the imagery 
based on spectral information. There can be errors where there is spectral mixing or where 
two surfaces share similar spectral characteristics (such as gravel, cement, and dead 
vegetation). 

 A spatial resolution of two-foot means that each raster cell represents an area that is two-
foot by two-foot on the ground. The one-foot resolution imagery was degraded to a two-foot 
resolution raster product. 

 The horizontal accuracy expectation for a 1:5,000 mapping scale is within four feet. That 
means that a point mapped at that scale should be within four feet of its actual location on 
the ground. A 10,000-square-foot (sq ft) building (let’s say 100 feet by 100 feet) mapped at 
this scale and accuracy, for example, could range in area from 9,216 (96 feet by 96 feet) to 
10,816 (104 feet by 104 feet) in the resulting data and still meet acceptable accuracy 
standards. 

 
With all three of the above ‘accuracy’ factors taken into consideration, the smallest potential billing 
unit of impervious area (“IA”) recommended for the stormwater fee would be approximately 1,000 
sq ft. Refinement of the IA data would be needed to develop smaller billing units.  
 
As noted above, the Statewide Impervious Surfaces data layer includes surfaces such as buildings, 
roads, sidewalks, driveways, parking lots, swimming pools, tennis courts, compacted dirt roads, 
athletic tracks, and water treatment facilities. The data layer does not include over-water features 
such as docks and bridges. Only human-made impervious surfaces are included (not natural 
surfaces such as rock outcrops, rocky shoreline, etc.). The following observations are important 
regarding how this data layer was created and how it relates to billing for a stormwater fee:  
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 The impervious features considered billable for the stormwater fee should be defined the 

same way as above. It would be incredibly complex and time consuming to exclude 
compacted dirt, for example, since it is already mapped. 

 All impervious features are mapped as a single feature, meaning there is no separation 
between structures, roads, etc. 

 The impervious data is a raster-derived product (rectangular grid of cells containing data), 
so it has a jagged-edged appearance rather than smooth clean lines we’d see if the data had 
been captured as vector polygons (as when digitized). It will be important to recognize that 
the impervious data is an approximation (not a direct measurement), and the Town will 
need to properly manage customer expectations about this data in regard to appearance, 
precision, and accuracy. An illustrative example of raster versus vector data is below in 
Figure 9. 

 

 
Figure 9. Appearance of Vector Data Versus Raster Data 

 
The impervious dataset was compared to the 2014 imagery to evaluate the completeness of the 
information. It is estimated that approximately 10 to 15% of the parcels may need to have features 
added or deleted to improve the impervious coverage. Prior to using the IA for billing purposes, it is 
highly recommended that the layer be refined for both completeness and consistency. This is 
largely due to development changes within the Town, as illustrated in Figure 10. 
 
 

 

Figure 10. Missing IA Coverage that Needs to be Updated 

 



 

Municipal Stormwater Management Program and Enterprise Fund Study, Bristol, RI.     December 2016 
Horsley Witten Group    
Amec Foster Wheeler Page 25 

The 2015 parcel layer was overlaid with the 2013 Statewide Impervious Surfaces data layer to 
calculate the total square footage of IA within each parcel. The results were then tabulated and 
added to the database file extracted from the Bristol Tax Assessor’s database. It should be noted 
that periodic updates to the Impervious Surfaces data layer and other data are generally required 
throughout the life of a stormwater enterprise fund to ensure the accuracy of fee assessments. 
 

The total number of properties by type is shown in Figure 11 and the analysis of IA by property 
type is presented in Figure 12. It is important to note that single-family residential properties 
account for the majority of properties, but not the majority of impervious area. This is an important 
consideration when considering whether to pay for stormwater management on the basis of taxes 
or a SMEF. 
 

 
 

*Note: “Stormwater fee exempt” properties are state owned parcels that may not be charged a 
fee under a Stormwater Enterprise Fund, as stipulated in the enabling statute - Rhode Island 
General Law §45-61-1. 

 

5.3 Billing Database Analysis 

The Town’s data for billing systems was reviewed along with existing billing mechanisms to 
determine how a SMEF might be billed and the level of effort to develop a master account file 
(MAF). The Town bills for taxes and sewer once a year on the same bill and payment is due 
quarterly. The database, therefore, includes all properties that receive a tax bill, sewer bill or both. 
Since there are relatively few tax exempt properties (i.e., churches and nonprofit organizations) and 
44 stormwater fee exempt properties (such as State-owned properties), the development of a MAF 
for billing stormwater on the basis of the current tax and sewer database would require very little 
effort to match the impervious area and billing units to each parcel.   
 
The Town’s billing software for taxes and how a stormwater fee can be incorporated was not 
evaluated, but this can be easily done by the Town if it is a preferred billing method. Also, the Town 
can consider whether to show the stormwater fee on the same page or a separate stub along with 
the tax and sewer bill. 

 
Figure 12. Impervious Area 

Distribution by Property Type 

 

 
Figure 11. Number of Properties 

by Type 
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As an alternative to billing stormwater with taxes and sewer, the Town could develop a standalone 
bill. This approach would require significantly more effort to develop and manage, as well as higher 
delinquency rates since it would be more difficult to enforce. The Town does not bill for water 
services (provided by the Bristol County Water Authority), so this was not considered to be a viable 
option. The advantages and disadvantages of the primary billing options are summarized in Table 
5. 
 
 

Table 5. Primary Stormwater Billing Approaches 

Approach  Advantages Disadvantages 

Bill with Taxes 
and Sewer Fees  

 Very little effort overall to create 
and manage. 

 Tax records are updated frequently. 
 Lower delinquency rates and more 

enforceable when bundled with 
taxes and sewer fees. 

 May resemble a tax. 
 Billed annually and may 

not be as flexible to account 
for credits. 

Standalone Bill 
for Stormwater 

 Controlled and focused solely on 
stormwater. 

 Can be billed at any interval. 

 More costly to develop and 
maintain. 

 Potentially higher 
delinquency rates. 

 
Billing for stormwater with taxes and sewer fees is the approach recommended by the Consultant 
Team based on the advantages outlined above and because the parcel-based fee is directly related 
to the parcel-based customer billing system for taxes and sewer fees.   

5.4 Future Data Needs 

Data that is accurate and representative of current conditions in Town is essential to the success of 
a Stormwater Enterprise Fund. The Town will need to continue to update the impervious cover 
information as land use changes, new properties are developed, or properties are redeveloped to 
support the rate structure and billing system. The Steering Committee has expressed an interest in 
a Stormwater Billing Unit (SBU) versus a flat or tiered Equivalent Residential Unit (ERU) rate 
structure (both units are described in Section 6.0) that usually requires more accuracy at a smaller 
scale for the Statewide Impervious Surfaces data layer. The 2016 analysis using the Statewide 
Impervious Surfaces data layer for Bristol assumed that a SBU rate would be employed, so 
additional updates to some residential parcels will likely be needed for parcels that fall closest to 
the SBU boundaries.  

 
The most recent parcel GIS data layer will also be required to establish the initial rate structure. 
Periodic database maintenance will be necessary to ensure the continued accuracy of the data as 
changes occur. Future data needs to develop the MAF and support the stormwater fund are 
summarized in Table 6.        
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Table 6. Future Data Needs for Stormwater Fund 

Data  Currently Available Needed  

Town of Bristol Parcels Current Parcel file is dated 2015 
Obtain 2015/16 Parcel file from 
Tax Assessor 

Impervious Cover Layer 
Current Impervious Cover Layer is 
dated 2013 

Update for 2016/2017 based on 
billing unit size/ approach 

2016/17 Aerial Images Current aerial file is dated 2010 
Check with RIDEM to see if 
newer images are available 

Tax Assessor Extract Current .dbf is dated 2015 
Obtain 2016/17 file from Tax 
Assessor 

Note: dates are subject to change based on when the stormwater fund is established and the most 
current data should be used at that time. 

6.0 Financial Analysis 

6.1 Analysis of Billing Units and Potential Rate Structures 

The vast majority of stormwater enterprise funds across the country use an assessment of total 
impervious cover per parcel as the primary billing unit for stormwater, often referred to as an 
Equivalent Residential Unit (ERU). An ERU represents the amount of impervious cover on a 
“typical” residential parcel based on the community’s distribution of housing stock. For example, a 
typical single family residential (SFR) property would be billed for one ERU fee whereas a 
commercial property with ten times more impervious cover would have ten ERUs and pay ten 
times the fee. The cost per ERU is calculated by dividing the total stormwater program cost by the 
total number of ERUs.  
 
In more recent years, many communities are choosing to bill on the basis of a Stormwater Billing 
Unit (SBU) since impervious cover data is more accurate and easier to obtain than before. It can 
also be seen as a more equitable approach that more accurately captures the total impervious area 
for a parcel by using smaller billing units. Typically, the size of a SBU is developed based on the 
accuracy of the current data and the range (size) of impervious area by parcel type that represents 
the development character of the community. But it is also based on the community’s preferences 
for simplicity, perceived equity, and ease of maintenance.  
 
During this study, ERUs and two different SBUs were developed for comparison during the revenue 
analysis for a SMEF.  
 
Equivalent Residential Unit (ERU) Analysis  
The two most common methods for calculating the ERU are: calculate the mean of a sample set of 
SFR parcels (e.g., 100 single family residences) or calculate the median for all SFR parcels in the 
database. The method chosen should be influenced by the quality of impervious cover data for SFR 
parcels. Since Bristol’s GIS data for impervious cover on a parcel by parcel basis is reasonably 
accurate, it is appropriate to use the mean of all SFR parcels in the Town database.  
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To calculate the ERU, parcels were classified as “single family residential (SFR),” “other residential,” 
“non-residential” (e.g., commercial, industrial, institutional), or “non-billable.” The following ERU 
analysis assumes that fees will be assessed town-wide and excludes roads and state owned 
properties. “Other residential” includes multi-family homes such as duplexes and apartments. “Non-
billable” parcels are either a non-parcel (such as roads and right of ways) or exempted parcels 
(such as state owned parcels). The breakdown of parcels and total impervious area by property 
type is outlined in Table 7. Non-billable parcels were not included in Table 7. 
 

Table 7. Parcels and Impervious Area by Property Type 

 
SFR 

Other 
Residential 

Non-Residential TOTAL  

Number of 
Parcels 

6,462 1,086 1,073 8,621 

Impervious 
Area (sq ft) 

22,651,333 7,337,038 17,320,861 47,309,232 

 

The distribution of impervious cover for all SFR properties is depicted in Figure 13 and illustrates 
how the “normal mean” was calculated (mean within the normal range of data to account for 
statistical outliers for SFR properties).  
  

 

Figure 13. Bristol SFR Impervious Area Distribution 

 
Using the amended database containing total impervious area per parcel and the Bristol Tax 
Assessor’s database, the normal mean total impervious cover on SFR properties was calculated to 
be 3,250 sq ft. This was derived using the data within one standard deviation of the middle due to 
the large number of SFR properties with very high impervious cover. This is illustrated in Figure 
14. 
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Figure 14. Bristol ERU based on Normalized SFR IA Data 

 
Using the normal mean total impervious cover for SFR parcels as a building block, it is possible to 
derive total ERUs for the Town, assuming an ERU based rate structure, or to determine an 
appropriate ERU for a tiered rate structure. For this study, a preliminary analysis of ERUs was 
performed with the available data, assuming a flat ERU rate structure. In a flat rate structure, a 
single family home lot is assigned one (1) ERU.  All other properties are assigned multiple EDUs (1 
or more, depending on the amount of impervious.). The results are summarized in Table 8. 
 

Table 8. Total ERUs by Property Type 

Property Type ERU 3,250 sq ft 

 Single-Family Residential   5,943* 

 Multi-Family Residential 1,293 

 Condo / Shared Area    988 

 Non-Residential 5,315 

 SW Fee Exempt (675) 

 Total   12,864 

 
*One ERU is assigned for each single-family residential property.  All other property types comprise 
one or more ERUs per property. 
 
Stormwater Billing Unit (SBU) Analysis 
During the revenue analysis, additional SBUs were calculated for the Town’s consideration. This is 
intended to provide an example of alternative rate approaches and the resulting billing units by 
property type. For this study, SBUs of 500 sq ft IA and 1,000 sq ft IA were developed and presented 
in Table 9. As noted previously in Section 5.2, the smallest potential billing unit of IA recommended 
for the stormwater fee is approximately 1,000 sq ft based on the current IA data. Additional data 
refinement is needed to bill on the basis of every 500 sq ft, but it was developed for comparison 
purposes only in this study.  
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Table 9. Total SBUs by Property Type (500 and 1,000 sq ft examples) 

Property Type 500 sq ft 1,000 sq ft 

 Single-Family Residential 45,300 22,644 

 Multi-Family Residential 8,252 4,147 

 Condo / Shared Area 6,421 3,216 

 Non-Residential 34,635 17,314 

 SW Fee Exempt (4,389) (2,197) 

 Total 90,219 45,124 
 
It is important to note that while smaller billing units may be more equitable from one property to 
the next, it will require more data updates and ongoing maintenance by the Town. A final rate 
structure needs to be determined through further review and analysis.  
 
It is important to note that public roads were not included in the analysis of potential stormwater 
billing units.  Most stormwater utilities do not bill for public roads since it is part of the public 
system and the impervious area for individual properties is a reasonable approximation of the use 
of the public road system.  Additionally, charging for public roads means that the SMEF requires a 
large contribution of public revenue that would come from the General Fund (on the basis of 
property value) to pay for stormwater services.   

6.2 Preliminary Revenue Analysis 

Based on the future stormwater program costs in Section 4.0, a gross estimate of revenue was 
developed to support the stormwater program if a stormwater fee were implemented. It is 
important to note that there are several policy decisions that will need to be made on how the final 
billing unit and rate structure will be determined and how fees will be calculated. Additionally, the 
impact of credits on revenue and other administrative costs will need to be evaluated. Table 10 
summarizes the assumptions and revenue requirement under a SMEF.  

Table 10. Summary of Revenue Requirement 

  Future Stormwater Program $1,357,000 

 Credits (revenue reduction) 2% $27,140 

 Bad Debt (delinquent accounts) 2% $40,710 

 Billing and Administration Costs 1% $13,570 

  Operating Reserve 5% $67,850 

  Revenue Requirement $1,506,270 

 
Using this revenue requirement, the following stormwater enterprise fees were calculated on an 
ERU and SBU basis (refer to Table 8 and Table 9):  

 $/ERU/year = $117.09  
 $/1,000 sq ft/year = $33.38 
 $/500 sq ft/year = $16.70 

The SMEF (impervious, ERU basis) was compared to the stormwater program cost on the basis of 
property value (General Fund) to illustrate the difference in revenue distribution by property type. 
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Revenue on ERU Basis 
Revenue on Property 

Value Basis IA Distribution 

Figure 15 shows a more even distribution of revenue by property type on an ERU basis, which is 
more consistent with the distribution of impervious area by property type. 
 
 
 

  

 
Figure 15. Revenue Distribution on ERU Basis versus Property Value 

 
The average change in the future stormwater cost by major property type under a user-fee scenario 
versus the tax basis (property value) is outlined in Table 11. This information illustrates that SFR 
properties typically pay less for stormwater than non single-family residential (NSFR) properties 
due to their proportionately lower amount of impervious area with respect to property value. 

Table 11. Average Costs for SFR and NSFR Properties 

Single-Family Residential Property 
(average 3,250 sq ft of  impervious area) 

Avg. Annual Cost 

 ERU (3,250 sq ft) Basis $117.09 

 Property Value Basis   $157.42 

Non Single-Family Residential Property 
(average 29,580 sq ft of impervious area) 

Avg. Annual Cost 

 ERU (3,250 sq ft) Basis $1,065.66 

 Property Value Basis $331.60 

 
Please note that NSFR properties vary too widely for averages to be representative of “typical” 
properties, and fees need to be reviewed based on specific property types or examples, as outlined 
in Section 6.3.  

6.3 Example User Fees by Property Type 

Examples of various property types in Bristol illustrated the difference between charging for 
stormwater under a user fee versus property tax basis. The Steering Committee provided feedback 
on these examples (Figures 16 through 19), which is discussed in Section 6.5.  (Note: these 
examples are provided for illustration purposes only to show the difference in a fee versus tax 
approach. Actual values will vary based on the final policy decisions, budget and financial evaluation.) 
 

SW Fee 
Exempt 
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Figure 16. Commercial Property Example A Fee versus Tax 

 
 

  
Figure 17. Commercial Property Example B Fee versus Tax 
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Figure 18. Single-Family Residential Property Example A Fee versus Tax 

 

 
Figure 19. Single-Family Residential Property Example B Fee versus Tax 

 
Whiles these examples illustrate how a stormwater fee can balance equity for most properties on 
an impervious area basis, some outliers exist. For example, Figure 19 shows large SFR properties 
that should be treated as a NSFR property due to their size. The Town can decide to bill on the basis 
of a 1,000 sq ft billing unit, which will help to address some of these inequities. 

6.4 Credit Considerations and Exemptions 

Stormwater management impacts on a community’s infrastructure are not purely a function of the 
amount of impervious cover on a parcel of property.  In some cases, the on-lot pollution 
contribution is reduced by treatment practices installed on the property. In such cases, some 
amount of credit should be allowed.  In other cases, stormwater is directed away from the Town’s 
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stormwater system, in which case the responsibility for managing the on-lot pollution is the 
property owner’s.  A partial exemption may be warranted for eligible components.   
 
A stormwater credit can be defined as an ongoing reduction in a property’s calculated user fee that 
is given for some rational and legal reason, typically related to private investment for a public good. 
Under the Rhode Island enabling legislation, municipalities are required to offer credits as a part of 
all stormwater utilities. Credit systems may be developed so as to encourage property owners to 
undertake “retrofits” of uncontrolled stormwater runoff to help reduce the burden placed on the 
public system.  Generally, properties with higher amounts of impervious are more likely to take 
advantage of such credit offers. Credits were discussed during Steering Committee Meeting #2 and 
a follow-up handout was developed to provide the Steering Committee with additional information. 
See Appendix L for a copy of the “Credit Backgrounder.”   
 
Steering Committee initial feedback on credits is summarized in Section 7.0.  The number and 
magnitude of potentially exempt impervious areas have not been determined. If the Town moves 
forward with a stormwater fee, policy decisions addressing a credit system and how to handle 
exempt impervious areas will need to be analyzed from both a political and cost analysis 
perspective. 
 
In some cases, exemptions from the stormwater fee may be appropriate.  For example, under RIGL 
§ 45-61 state-owned property is exempt from a stormwater fee.  Some communities have 
considered exemptions for properties that drain directly to the ocean and do not contribute 
stormwater runoff to the municipal stormwater management system.  Stormwater fee exemptions 
require careful consideration to ensure that properties are treated equally based on the stormwater 
services and benefits provided for each property. 

7.0 Steering Committee Feedback 

Much of the above information was presented to the Steering Committee during at least one of 
three meetings. The first meeting was held November 3, 2015, the second meeting on January 19, 
2016, and the third meeting on September 19, 2016. During the first meeting, the participants were 
asked to rank their three highest issues of concern regarding the way stormwater is being managed 
in Town. The vote tally is summarized in Table 12. 

Table 12. Top Issues of Concern 

Concern Vote Tally 

Aging infrastructure (14 votes) 14 

Chronic flooding (7 votes) 7 

Infrastructure maintenance (7 votes) 7 

Wastewater issues (3 votes) 3 

Ecological concerns (2 votes) 2 

Development pressure (1 vote) 1 

Preservation of property values (1 vote) 1 

       TOTAL 35 

 
The Committee generally agreed that the Town had critical unmet stormwater needs and that 
additional and/or alternative funding sources should be sought. Committee members also agreed 
that the Town should continue to seek grant funding from outside sources. 
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Details from the data, billing and financial analyses were reviewed at the second Steering 
Committee meeting. The estimate of preliminary quarterly fees for various property types were 
presented and discussed, and examples of comparisons of fees based on impervious area and tax 
revenues based on property value were shown. In general, revenues from commercial and 
industrial properties were higher on average compared to residential properties under the user fee 
system. Several comments were made about the funding analysis, assumptions and 
recommendations moving forward. Key feedback by topic is summarized below by topic:   
 
Stormwater Billing Units and Property Types:  

• Committee members recognized that many NSFR properties would see a large fee increase 
from current costs and the impact to these properties needs to be considered during the 
final rate structure. 

Credits:  
• Although a specific credit amount was not developed, Committee members felt that 

properties with new on-site stormwater management should receive a significant credit. 
• In general, the Committee advocated for a simple credit system to recognize stormwater 

improvements without creating an administrative burden for property owners or the Town. 
Fee versus Tax:  

• Committee members were asked, “If we agree we need to improve the stormwater program, 
what is your comfort level with a fee versus funding through taxes?” 

• The average rank on a scale of 1 to 5 was 4, which was:  “Best Option – I support a fee.” 
• Recurring comments noted the need for a simple fee system, equitable fees, and an 

awareness of costs to businesses. 
 
Committee members also questioned whether Town properties would be exempt from the fees. The 
Project Management Team answered that the matter was a future policy issue to be decided. Most 
communities charge a fee for Town properties to be consistent with the rationale that all properties 
pay a fee for service.  The presentation slide of the polling result is shown in Figure 20. 

 

If we agree we need to improve the stormwater program 
What is your comfort level with a fee?

Strong No
Tax is better

Strongly
support

A fee

Not like but will not 
strongly oppose

Prefer tax

Best option
I support a fee

Neutral
Or part tax 

part fee

1

2
3

4

5

6    Other or no vote

 
Figure 20. Opinion Poll Results On Fee Versus Tax 
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The third Steering Committee meeting was held after the draft report was prepared and 
distributed to the members. The prime purpose of the 3rd meeting was to receive comment 
on the draft report and discuss concerns that members raised upon review. One question 
raised was what would be accomplished with an increased annual revenue of $500,000 for 
stormwater? Would that be enough to bring the program into full permit compliance?  One 
member suggested a five-year plan be produced that would list what specific  projects 
would be accomplished over, say, the next 5 years?  (It may be necessary to prepare the 
first priority plan before adoption of an enterprise fund (referred to here as a SMEF) to 
have a more concrete concept of the scope of improvements that would take place with the 
added resources.) Another point made was that the public , in general, lacked knowledge of 
the scope of the stormwater problems in Town and that raising awareness would be a 
necessary component of any fee system implementation. 
 
A distinction was made between the idea of recognizing the stormwater management 
program as separate element within the Town budgeting process and administration 
versus a separate funding mechanism such as a SMEF.  There appeared to be a solid 
consensus that a stormwater management program was deserving of at least independent 
recognition within the Town budget, similar to solid waste collection/disposal and 
wastewater treatment,  complete with assigned personnel, equipment costs, operational 
costs, permit compliance tracking, contractual services, and capital project financing.     
 
Several comments were received about the credit system including:  

 How would exemptions be identified? 

 Would all properties be audited to attempt to identify credit worthy properties? 

 Should the ERU measurement be made smaller than 3200 square feet to capture 
more revenue from properties with IC measures in multiple EDU’s? 

Feedback received at the meeting will be worked into the next phase should the Town decide to 
move forward. 
 

Another poll was taken about the comfort level that members have in moving forward with 
the next phase. The results were mixed with 2 voters saying “no”, 3 voter saying “yes” , and 
2 voters undecided. Reasons for a “no” vote included: 
 -with a vulnerable economy, we do  not wish to discourage business investment 
 -another Town fee may compromise future economic development 
 -a new fee would be viewed as an additional burden on property owners 
 -a new line item on a Town bill may not be supported by the public 
 -additional stormwater expenses can be added to the General Fund 

 
It should be noted that the SC membership attending the 3rd meeting was considerably 
different than the previous meeting where the first opinion poll was taken.  Of the 7 
members voting at the 3rd meeting, only 2 had voted at the 2nd meeting. It is difficult to 
draw a definitive conclusion from the polling. Had all members been present and voted at 
the 3rd meeting, the outcome may have been more definitive one way or the other.  
 
Memoranda containing summaries of the Steering Committee meetings are given in Appendix J. 
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8.0 Legal Framework and Draft SMEF Ordinance 

8.1 Legal Framework  

The Town of Bristol does not have independent authority to establish a stormwater management 
district and enterprise fund. However, there is enabling authority under state law RIGL § 45-61 
which grants powers to town councils to, among other provisions,  adopt ordinances creating 
stormwater management districts and establish “reasonable and equitable” fees to the extent to 
which runoff is contributed. The statute, provided in Appendix K, has been in place since 2002 and, 
though lacking precision on several issues, is believed to offer flexibility and sufficient authorities to 
undertake many activities required to control stormwater runoff and mitigate water quality 
impacts. Despite these benefits, no community in Rhode Island has yet used the powers granted by 
the legislation to adopt a stormwater management ordinance. 
 
Among the powers and provisions contained in the statute are several that concern topics that have 
been the subject of discussion with the Project Management Team and Steering Committee during 
the course of this project. Under an ordinance, the Town:  
 

 May allow collection of fees that may be used to retrofit or maintain existing structures to 
improve water quality, alleviate flooding, and minimize erosion; 

 Shall exempt the state from fees, but requires the state department of transportation to 
cooperate with the Town in planning and implementation of stormwater management 
activities; 

 May allow credits to be granted to property owners who treat stormwater; 
 May allow hiring of personnel to carry out the functions of the district, including 

administration and operations; and 
 May allow the program to receive grants, loans, or funding from state or federal water 

quality programs. 
 
The Conservation Law Foundation reviewed the statute in September 2013 and published a 
question and answers report on behalf of the Rhode Island Bays, Rivers & Watersheds Coordination 
Team. The report advises strict attention to the listed powers to ensure that an ordinance is not 
likely to be challenged and that, if challenged, the ordinance will be upheld, and the time and effort 
made to adopt the ordinance will have been well spent. Legal Counsel for the Town should be 
advised to review this document as part of a due diligence review of any ordinance drafted during 
the implementation process.  

8.2 Draft Stormwater Management Enterprise Fund Ordinance 

The intent of developing a draft ordinance during this study was to identify key areas to focus 
future policy decisions, should the Town decide to implement the SMEF. The development of the 
ordinance provides an opportunity to address codification of critical policies regarding the overall 
stormwater program strategy, as well as the funding mechanism. These policies would not be fully 
developed until the next phase of implementation. 
 
The draft ordinance included in Appendix L was assembled based on Amec Foster Wheeler’s 
efforts to draft a similar ordinance for Middletown, Rhode Island, which included careful 
examination of RIGL 45-61, existing legislation in the Town of Bristol, and other stormwater utility 
ordinances from New England communities, such as South Burlington, Vermont,; Lewiston, Maine; 
and Chicopee, Massachusetts. In order to remain consistent with the enabling legislation, it has 
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been recommended that Bristol establish a “stormwater management district,” to be referred to as 
an “SMD” or “stormwater district.”  Once an SMD is established, the SMEF can be created and the fee 
system can be enacted. 
 
Drafting the SMEF ordinance is arguably one of the most important steps when establishing an 
SMEF and requires great attention to semantics.  
 
As a result of the way the enabling legislation is written, the ideal ordinance for a Rhode Island 
SMEF should include specific definitions of the stormwater “system.”  The enabling legislation 
states, “The fee system shall be reasonable and equitable so that each contributor of runoff to the 
system shall pay to the extent to which runoff is contributed,” but no definition of the “system” is 
provided. This definition should be provided by the municipality in the “Definitions” section or 
explicitly defined elsewhere in the text of the ordinance. A potential draft definition is suggested as 
follows: 
 
“System”:  Stormwater Conveyance System 
 
“Stormwater Conveyance System”:  Natural and artificial facilities within the town, whether 
publically or privately owned, by which stormwater may be conveyed to a water course or water of 
the United States, including roads with drainage systems, streets, catch basins, natural and artificial 
channels or storm drains, stream beds, gullies, curbs, gutters, ditches, open fields, parking lots, and 
impervious surfaces used for parking, excluding any facilities covered by facility-specific (i.e. other 
than municipal) RIPDES permits. 
 
 It is also important to define how fees have been assessed, including some mention of impervious 
cover as the determining factor, as that distinction is not made in the Rhode Island enabling 
legislation. 
 
The draft ordinance authorizes the SMEF to collect fees to construct, maintain, and improve existing 
drainage infrastructure and BMPs in Bristol, manage water quality, alleviate flooding and erosion, 
finance capital improvement projects, conduct various water quality and infrastructure 
assessments, undertake long range planning efforts, and complete inspections and permitting 
activities. The Town is also empowered to levy fines, impose liens and purchase, acquire, sell, 
transfer, or lease property as required by the SMEF. 
 
A Stormwater Management Enterprise Fund Review Committee (Review Committee) is created in 
Article 9 of the draft ordinance. As defined by the ordinance, the Review Committee would be 
responsible for reviewing and making recommendations “on any abatement application filed by an 
aggrieved property owner, adjustments to the service area of the SMEF, rate study results, 
Stormwater Fee Schedule language, etc.”  It is important that this committee be comprised of 
individuals qualified to undertake these assessments and recommendations. Ideally, technical 
professionals, Town staff and community members will be appointed to create a representative and 
capable Review Committee.  
 
It is currently written in Article 11 of the draft ordinance that a separate Stormwater Fee Schedule 
be written “for the purpose of setting the rate structure and assessing fees for properties served by 
the district.”  This practice, as demonstrated by Lewiston, Maine, has its benefits. Instead of 
amending the stormwater ordinance whenever the rate structure is altered, a new Stormwater Fee 
Schedule is passed, leaving the larger SMEF ordinance intact. The Stormwater Fee Schedule also has 
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a defined end date and can include requirements for a mandatory rate review before presenting the 
next Stormwater Fee Schedule to the Town Council. This forces the Town to assess the effectiveness 
of the current rate structure and allows the opportunity to make any wanted or needed changes to 
the stormwater fee.  
 
Review Instructions 
Please note that all words and phrases bracketed (<<  >>) denote information and decisions that 
still need to be made by the Town. For example, the official title of the ordinance will need to be 
chosen by the Town, the word “System” needs to be defined to best fit the purposes of the 
stormwater program and the Town of Bristol will need to select an “appropriate official” to oversee 
the SMEF. Other considerations include the frequency with which property owners will receive 
stormwater bills, the maximum possible credit for the SMEF and other credit decisions, any 
additional exemptions from the SMEF and penalties for violations of the SMEF ordinance. 

9.0 Draft Implementation Plan 

This portion of the report includes the appropriate steps and schedule if the Town wishes to further 
pursue the concept of a Stormwater Management District and Enterprise Fund structure. At this 
stage of the project, many of the tasks outlined in the due diligence process have been completed or 
at least touched upon. The next steps, however, require the Town to make key policy and technical 
decisions with appropriate public input as implementation proceeds. The recommended tasks in 
the implementation phase are outlined below with a proposed schedule and budget. 

9.1 Stakeholder Involvement and Public Education 

The current project phase was effective in engaging members of the community who are active in 
civic affairs and exercise a leadership role in their respective areas. Information was shared using a 
web-based drop box tool to keep information organized and conveniently accessible.  A key 
emphasis for the next phase is an expanded outreach campaign to inform and educate the general 
public, namely property owners. Accuracy of information disseminated and responsiveness to 
issues raised by the public will be critical elements. The Steering Committee should be re-convened 
for future phases to implement a SMEF and the Town should develop a web page to enable public 
access to information as it becomes available.   
 
Outreach is composed of three main elements. First is a series (two or three) of well-prepared 
public presentations to convey the Town’s central message of why an alternative funding 
mechanism is being pursued and why it should be supported. Ideally, the public meetings would 
have a component whereby the attendees are partitioned into groups each charged with a specific 
aspect of the proposal to discuss. The main purpose of the breakout sessions is to enable greater 
feedback from the attendees, allow opportunity to answer questions, better gauge the prevailing 
mood of the public, and correct any major misconceptions that attendees may have.  
 
Second is the preparation and distribution of printed or electronic information about stormwater 
management needs, revenue projections, and funding. Outreach should be targeted to specific 
audiences, such as neighborhood residents who are experiencing major flooding hazards and 
perhaps commercial interests who may see their proportional share costs for stormwater 
management increased. How the Town will handle credits and exemptions, and the time and 
expense associated with each must be made clear. The feedback from stakeholders to date favors a 
simple process.  
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Third is properly managing media outlets to ensure the accuracy and timeliness of the Town’s 
message. Newspapers are certainly one type of media that should be contacted, but in an age of 
rapid change in communication technology, electronic media postings are critical as well. Outreach 
information should be tailored for the detail and volume of material that can concisely 
communicate the message. 

9.2 Implementation, Approach, Schedule, and Budget 

The preliminary implementation plan for next steps is based on the Town’s desire to use a phased 
implementation process. This information was discussed with the Steering Committee and most 
agreed that there is still a lot to be done and numerous policy discussions that are needed in the 
coming months should the Town choose to continue the process to implement a Stormwater 
Management Enterprise Fund.  
 

 
Figure 21. Overall Path Forward 

 
It is important to have decision points in the implementation approach as key milestones for 
shaping the program, involving decision makers and stakeholders, and deciding how to continue 
the process. The following approach was developed to support implementation of a stormwater 
management enterprise fund (SMEF).       

 
The following specific tasks for each phase were developed to ensure adequate due diligence occurs 
across each of the implementation “tracks” (refer to Section 1.2). Each of these steps is invaluable to 
the ultimate success in establishing a SMEF in Bristol and essential should the stormwater fees be 
challenged. A preliminary schedule identifying future milestones and action items is presented 
below and in Figure 22, based on the availability of funding with an anticipated start date of first 
quarter 2017: 
 

 0-3 Months – Cost/Program 

– Detailed costs & level of service 
– Program 5-year plan 
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– 1-2 meetings 
– Decision Point: Consensus on detailed cost analysis & level of service 

 3-6 Months – Funding Approach & Data 

– Funding policies 
– Initial rate structure & credits 
– Billing policies 
– Public Involvement Plan 
– 2-4 meetings 
– Decision Point: Initial Policy Decisions 

 6-9 Months – Final Cost and Rate Structure 

– Functional organization  
– Administration & staffing 
– Rate structure analysis 
– 2 meetings 
– Decision Point: Consensus on final rate structure & program organization 

 9-15 Months – Final Analysis 

– Credit manual 
– Final rate study 
– 2-3 meetings  

 15-18 Months – Fee Implementation 

– Decision Point: Final Policy Decisions and Rate Ordinance adoption 

– Implementation campaign 
– Billing trial run 
– Customer service 
– Internal management policy development 
– 1-on-1 staff training/on-call support 
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Figure 22. Preliminary Schedule for Implementing a Stormwater Enterprise Fund 

 
One key item on which public feedback would be critical is the format and manner of billing an 
SMEF fee.  Many options exist, but simplicity and reducing the administrative burden have been 
suggested as the drivers for directing the decision.  No system is perfect as not every property that 
would receive a stormwater management fee bill may currently receive a tax bill, or sewer 
enterprise fund bill or other assessment from the Town.  Also, a quarterly fee payment may not be 
practical in some cases because the total bill may be small compared to the effort required to make 
and process quarterly payments.  The ultimate decision may be straight-forward upon further 
analysis, but public feedback will be an important consideration. 

9.3 Future Policy Considerations 

It is important to note that there are a number of policy decisions that will need to be made as part 
of implementing a SMEF.  During this study, several of these policies and potential challenges were 
identified, such as the fee structure and approach for credits.  Decisions regarding these policies 
will be made in future phases and some of these policy considerations include, but are not limited 
to: 

• Program policies 
 -5-yr priority planning for all projects, O&M, and capital replacement 
 -How to identify and handle exemptions 

-How to handle stormwater discharges to the sanitary sewer system?  
-How to treat discharge to the Bristol system via a DOT-owned drainage structure? 
-How will private drainage systems be included? 

• Rate methodology and fee structure (ERU or SBU basis, flat residential rate, gross area 
multiplier for large properties) 

• Credit system, generosity of credits, credit capping, measurement size of EDU, etc. 
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• Incentives for property owners to handle and treat stormwater before release to Town 
system 

• Ordinance and administration 
• Organizational structure and oversight (e.g. Establishment of a Standing Review 

Committee) 
• Public education and outreach program 
• Billing approach and database management 
• Cost or rate increase procedure 
• Interaction with other communities (e.g. equipment sharing) 

 
As discussed in the implementation plan in Section 9.2, a phased approach with key decision points 
will be taken to allow the Steering Committee, decision makers (i.e., Town Council), and 
stakeholders to appropriately vet these policies and form a consensus before they are implemented. 

9.4 Other Considerations 

In addition to the future consideration of the draft SMEF Ordinance, it is recommended that 
changes to Chapter - 29 Soil Erosion, Runoff and Sediment Control and the Subdivision and 
Development Review Regulations be finalized and adopted. This includes the changes 
recommended in Horsley Witten Group’s memorandum dated August 26, 2014 that was prepared 
for the Town under a separate contract.  
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Appendix A 

Town Council Members and Steering Committee Members and Participants  
 
  



List of Town Council Members, Steering Committee Members and other 
Participants in the Stormwater Management Enterprise Fund Study______ 
 
 

Town Council 
 
Nathan T. Calouro, Chairman 
Timothy E. Sweeney, Vice Chairman 
Halsey C. Herreshoff 
Mary A. Parella 
Edward P. Stuart Jr. 
 
Steering Committee 
 
Joseph Coelho Jr. 
Anne Kellerman 
Ray DeLeo 
Peter Wilbur 
Steven Roth 
Stan Dimock 
Andrew Tyska 
Bob Aldrich 
John Rego 
Tony Morettini 
Edward P. Stuart Jr. (Town Council Member) 
George Simmons 
Paula Martel 
Mary A. Parella (Town Council Member) 
Linda Arruda 
Anthony Murgo 
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Appendix B 

Stormwater Management Enterprise Fund Program Fact Sheet 
 
 
  



Source: US EPA Fact Sheet 841-F-03-003 

Stormwater Enterprise Fund Program 

A stormwater enterprise fund is seen as an umbrella under which individual communities 

address their specific needs in a manner consistent with local problems, priorities and practices. 

A stormwater enterprise fund program generally reflects three key elements: 

 A distinct Town team effort for effectively managing stormwater on a day-to-day basis;  

 A focused DPW program responsible for administering, planning, rehabilitating, 
repairing, monitoring, and reporting on the stormwater program and its adequacy, and  

 A mechanism for generating revenue for stormwater services provided. 

 

It is important when establishing a stormwater enterprise fund to 
include all three key elements.  If the only reason for the 
establishing a stormwater program is to generate revenue and to 
free up additional tax revenues, the effort is wasted and unlikely 
to succeed.  Citizens who thought they were getting poor service 
and now see a line item on a bill for stormwater with no change in 
service or improvement in addressing key problems and 
concerns will feel deceived.   Therefore, it is important to provide 
a better level of service if any headway is to be made.     

A Stormwater Program Provides a Vehicle for: 

 Consolidating or coordinating responsibilities that were previously dispersed among 
several departments and divisions; 

 Generating funding that is stable, adequate, equitable and dedicated solely to the 
stormwater function; and 

 Developing programs that are comprehensive, cohesive, and consistent year-to-year. 

Similar to a wastewater or water supply system, a stormwater program is based on the premise 
that the stormwater drainage system is a public system.  When a 
user places a demand on either of these two other systems, the 
user pays a service fee that is reasonably aligned with the 
demand.  In the case of stormwater, when a natural area is 
paved, it contributes a greater volume of runoff to the drainage 
system, thus imposing a demand on the system.  The greater the 
demand (i.e., the more the parcel of land is hardened), the 
greater the contribution to the flooding or pollution problem. 

Key Advantages of a Stormwater Program are: 

 It is Stable because it is not as dependent on the 
vagaries of the annual budgetary process as taxes are.   

 It is Adequate because, typically, the stormwater fee is based on a well thought out 
stormwater program to meet the needs of the community, as well as other program 
drivers (e.g., water quality, flood abatement, etc.).   

 It is Flexible because fees can be structured in multiple ways, and the program can be 
managed to fund activities based on changing priorities and needs. 



 A stormwater enterprise fund 
is a funding mechanism for a 
stormwater program.  Much 

like water and sewer utilities, 
an equitable fee is collected 

for stormwater services 
provided in proportion to 

amount of stormwater runoff 
produced. 

 It is Equitable because the cost is borne by the user 
on the basis of demand placed on the drainage 
system.   

Since stormwater management efforts are often not visible or 

infrequently apparent (e.g. only when it rains) they cannot 

compete effectively for general fund tax dollars. Local 

governments find that only legally dedicated revenue will 

stand the test of time and succeed in addressing the many 

problems associated with aging infrastructure and tainted 

runoff. 

So, what communities have instituted stormwater management enterprise funds and what does 

an effective stormwater program cost?  According to the Western Kentucky University 2013 

Stormwater Utility Survey:  

 There are over 1,400 stormwater utilities in 39 states across the country1 and in these 
communities, the average population is 73,900 and the median is 19,200.   

 The average fee for a single family residence is $4.57/mo and the median fee is 
$3.75/mo. 

Figure 1.1 Existing Stormwater Utilities (source: Campbell, C. Warren, 2013) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Based on the number of programs now operating around the continental U.S., approximately 
8% of communities have stormwater enterprise fund type programs to manage stormwater.  In 
New England, less than 1% have such programs. 

                                                
1
 The Western Kentucky University survey captures data for known stormwater utilities nationwide based on information that is 

readily available and various other sources.  As noted in the 2013 study and based on AMEC’s experience, there are likely closer to 
2,000 stormwater utilities in the U.S. 



 

Municipal Stormwater Management Program and Enterprise Fund Study, Bristol, RI.    December 2016 
Horsley Witten Group APPENDICES 
Amec Foster Wheeler 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix C 

List of Acronyms and Definitions 
 
 
 
  



 

A. ABBREVIATIONS AND ACRONYMS  
 

BMP – Best Management Practice 

BPJ – Best Professional Judgment 

CGP – Construction General Permit 

CWA – Clean Water Act (or the Federal Water Pollution Control Act, 33 U.S.C. §1251 et Seq) 

DPW – Department of Public Works 

EPA – U. S. Environmental Protection Agency 

ERU – Equivalent Residential Unit 

ESA – Endangered Species Act 

 FWS – U. S. Fish and Wildlife Service 

GIS – Geographic Information System 

IA – Impervious Area 

MS4 – Municipal Separate Storm Sewer System 

NEPA – National Environmental Policy Act 

 NHPA – National Historic Preservation Act 

NMFS – U. S. National Marine Fisheries Service 

NOI – Notice of Intent 

RIPDES – Rhode Island Pollutant Discharge Elimination System 

NRHP – National Register of Historic Places 

TU – Nephelometric Turbidity Unit  

POTW – Publicly Owned Treatment Works 

RIDEM – Rhode Island Department of Environmental Management 

SF (sf or Sq. Ft.) – Square foot area measurement 

SFR – Single Family Residential 

SIC – Standard Industrial Classification 

SMD – Stormwater Management District 

SMEF – Stormwater Management Enterprise Fund 

SPCC – Spill Prevention, Control, and Countermeasure 

SSO – Separate Sewer Overflow 

SW - Stormwater 

SWMP Stormwater Management Program 

SWPPP – Stormwater Pollution Prevention Plan 

TMDL – Total Maximum Daily Load 



 
 
B. DEFINITIONS 
 

Best Management Practices (BMPs) - schedules of activities, practices (and prohibitions of practices), 

structures, vegetation, maintenance procedures, and other management practices to prevent or 

reduce the discharge of pollutants to waters of the United States. BMPs also include treatment requirements, 

operating procedures, and practices to control plant site runoff, spillage or leaks, sludge or waste disposal, or 

drainage from raw material storage. 

 

Impaired Water – A water is impaired if it does not meet one or more of its designated use(s). “Impaired’ refers 

to categories 4 and 5 of the five part categorization approach used for classifying the water quality 

standards attainment status for water segments under the TMDL program. Impaired waters compilations are also 

sometimes referred to as “303(d) lists”. Category 5 waters are impaired because at least one designated use is 

not being supported or is threatened and a TMDL is needed. Category 4 waters indicate that at least 

one designated use is not being supported but a TMDL is not needed (4a indicates that a TMDL has been 

approved or established by EPA; 4b indicates other required control measures are expected in result in 

the attainment of water quality standards in a reasonable period of time; and 4c indicates that the nonattainment 

of the water quality standard is the result of pollution (e.g. habitat) and is not caused by a pollutant. See USEPA’s 

2006 Integrated Report Guidance, July 29, 2005 for more detail on the five part categorization of waters 

[under EPA National TMDL Guidance http://www.epa.gov/owow/tmdl/policy.html] 

 

Municipal Separate Storm Sewer -  A conveyance or system of conveyances (including roads with drainage 

systems, municipal streets, catch basins, curbs, gutters, ditches, manmade channels, or storm drains):  

(i) Owned or operated by a State, city, town, borough, county, parish, district, association, or other public body 

(created by or pursuant to State law) having jurisdiction over disposal of sewage, industrial wastes, stormwater, or 

other wastes, including special districts under State law such as a sewer district, flood control district or 

drainage district, or similar entity, or an Indian tribe or an authorized Indian tribal organization, or 

a designated and approved management agency under section 208 of the CWA that discharges to waters of 

the United States;  

(ii) Designed or used for collecting or conveying stormwater;  

(iii) Which is not a combined sewer; and  
(iv) Which is not part of a Publicly Owned Treatment Works (POTW) as defined at 40 CFR 122.2. 

 

Stormwater is stormwater runoff, snow melt runoff, and surface runoff and drainage 

 

Total Maximum Daily Loads (TMDLs) - A TMDL is a calculation of the maximum amount of a pollutant that 

a waterbody can receive and still meet water quality standards, and an allocation of that amount to the pollutant's 

sources. A TMDL includes wasteload allocations (WLAs) for point source discharges; load allocations (LAs) for 

nonpoint sources and/or natural background, and must include a margin of safety (MOS) and account for seasonal 

variations. (See section 303(d) of the Clean Water Act and 40 CFR §130.2 and §130.7). 

http://www.epa.gov/owow/tmdl/policy.html
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Appendix D 

Tanyard Brook Report Summary (2002) (w/Link) 
 
  



Tanyard Brook Watershed Study Report Summary 

 

 

The Tanyard Brook Watershed Study was completed in July, 2002.  The study was 

prepared by BETA Group, Inc.  The purpose of the study was to investigate street 

and yard flooding in the watershed and propose projects to remedy the flooding.  A 

field and video inspection of the brook channel was performed. The TR-55 method 

was used to estimate runoff flow rates and the watershed was modeled using 

industry standard computer programs.   

 

The report made the following recommendations: 

 

1. Replace the existing channel with a new precast concrete box culvert from 

the State Street Reservoir to Hope Street.  

 

2. Install twin 72” pipes from Hope Street to the outfall at Walker Cove. 

 

3. Enlarge the State Street Reservoir. 

 

4. Upgrade the drainage system on local streets to eliminate flooding areas. 

 

 

 

The full report is available for inspection at the Planning Office on Court Street. 

 

 



 

Municipal Stormwater Management Program and Enterprise Fund Study, Bristol, RI.    December 2016 
Horsley Witten Group APPENDICES 
Amec Foster Wheeler 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix E 

Silver Creek Report Summary (2007) (w/ Link)  
 
  



Silver Creek Drainage Summary 

 

 

The Silver Creek Drainage Study was completed in November, 2007.  The study 

was prepared by Beta Engineering, Inc.  The purpose of the study was to determine 

the causes of flooding and propose projects to remedy the flooding in the 

watershed.  A HEC-RAS model was used to identify bottle-necks within the 

watershed which focused on 6 areas most problematic as voiced by the public. 

 

The report made the following recommendations: 

 

1. Upgrades the drainage system where under capacity has been shown, with 

care to ensure downstream flooding is not exacerbated, and build stormwater 

additional detention facilities. 

 

2. Coordinate with RIDOT to address flooding from Metacom Avenue 

 

3. Enforce and continually emphasize the “No Dumping” policy in the 

watershed. 

 

4. Install best management practices (BMPs) such as swirl separators to help 

remove sediment from the discharge of stormwater. 

 

5. Dredge the lower, open water sections of Silver Creek to re-establish the salt 

marsh and increase flood storage. 

 

The full report is available online at: http://www.bristolri.us/289/Planning 

 

 

http://www.bristolri.us/289/Planning
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Appendix F 

Stormwater Management Program Plan (2004) (Link) 
 
Press Control Key, then place cursor over text below and click: 
http://bristolri.us/DocumentCenter/Home/View/280 
 
 
 
  

http://bristolri.us/DocumentCenter/Home/View/280


Town of Bristol
Rhode Island

Phase II Storm Water 
Management Program Plan

March 2004
Revised September 2008
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Appendix G 

Municipal Separate Storm Sewer System Permit (Link) 
 
Press Control Key, then place cursor over text below and click: 
http://www.dem.ri.gov/pubs/regs/regs/water/ms4final.pdf  

http://www.dem.ri.gov/pubs/regs/regs/water/ms4final.pdf


General Permit
Rhode Island Pollutant Discharge Elimination System

Storm Water Discharge from Small Municipal Separate Storm Sewer
Systems and from Industrial Activity at Eligible Facilities Operated by

Regulated Small MS4s

RIR040000

Valid ONLY in accordance with Part I.C.

Expiration Date:

December 19, 2008

Rhode Island Department of Environmental Management
Office of Water Resources

Permitting Section
RIPDES Program
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Appendix H 

Water Pollution Control Facility Capacity, Management, Operation, and Maintenance (CMOM) 2015 
Annual Report  
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2015 CMOM Program Implementation Annual Report

1.0  INTRODUCTION

The purpose of this document is to update the United States Environmental Protection
Agency (EPA) on the actions taken by the Town of Bristol, Rhode Island (Town) during
2015 to resolve the deficiencies identified in the CMOM Corrective Action Plan and to
comply with Administrative Order provisions.  This submittal is in response to the
requirements  set  forth  by  Paragraph  IV.5  of  the  Administrative  Order,  Docket  No.  07-
010, administered to the Town by the EPA on February 7, 2007.

This report provides a listing and description of the measures and programs completed
and/or implemented by the Town in the year 2015 to comply with the CMOM Corrective
Action Plan, Administrative Orders and associated implementation schedules.  The report
also provides the status of the Town’s annual budgets and staffing for the Water Pollution
Control Department, a chronological listing and graphical presentation of the occurrence
of sanitary sewer overflows and private property backups in 2015, and a plan for
measures that will be taken during 2016.

The Town has been diligently completing identified work on its CMOM Implementation
Schedule (Schedule).  An updated “Draft” Schedule, to reflect progress in 2015, has been
included within Attachment 1 for reference.

2.0  2015 COMPLIANCE / ACTIONS / MEASURES UNDERTAKEN

This section includes a brief description of measures undertaken in the year 2015 by the
Town to comply with the CMOM Corrective Action Plan, the EPA’s Administrative
Orders, and associated implementation schedules.  The measures described in this section
include those that have been completed in 2015 and those that are ongoing and are
projected to continue and/or be completed in 2016.

2.1 Collection System Mapping / Record Drawings

The Town’s sewer collection system mapping is complete and is available in GIS format
(electronic files and hard copy maps).  Electronic GIS files can be imported into multiple
software programs, including AutoCAD and various modeling programs for use and
analysis.

The GIS mapping information was last updated in January 2016 and will be updated as
new information is collected and as necessary changes are identified through field
verification.
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The Town utilizes a custom ArcReader application which allows desktop access to GIS
mapping.  Also, the Town has 100-scale grid mapping of the collection system available
for use at the wastewater treatment facility as well as 250-scale grid mapping located in
each Town vehicle for use by collection system personnel in the field.

Contract drawings and record drawings are available for the majority of the sewer
system.  Maps and drawings are catalogued and filed at the wastewater treatment facility
in a central location for use by all personnel.

2.2 Sewer Cleaning and CCTV Program

In November 2015, the Town conducted an investigation through CCTV inspection and
dye testing of a small diameter (8” to 12”) vitrified clay sewer previously identified as
“abandoned” located near the Town’s Silver Creek interceptor sewer.  The “abandoned”
sewer was found to actively discharge into the Silver Creek interceptor sewer at manhole
5-4.  Available record plans indicated that the originally constructed sewer was to be
abandoned at the time a new sewer was installed parallel to it.  The investigation was
conducted in an attempt to identify possible sources of inflow or infiltration and to verify
if any active sanitary connections were still connected.

The majority of the “abandoned” sewer was found to be in good structural condition with
exception of three locations that require attention and no significant sources of
inflow/infiltration were identified.  The CCTV and dye testing effort also confirmed three
(3) active sanitary connections to the “abandoned” sewer, one on Washington Street and
two along Bayview Avenue.  There is a possibility that the actual number of active
connections is higher, but access to private property was limited during the investigation
and additional connections could not be confirmed through dye testing.  It is suspected
that the upstream sections of the “abandoned” sewer along Perry Street and Wood Street
do not receive flow from active service connections, however additional private property
investigation will be required to confirm this suspicion.  The three identified structural
defects are located in these upstream sections.  An option for addressing the defects is
permanent abandonment of the sewer in these locations, provided that no active
connections are identified.  The Town will use the information collected from the
investigation to determine their next course of action.

2.3 Extraneous Flow Source Removal / Relocation

500 Wood Street - Bristol Industrial Park
The Town assisted Mosaico Business and Community Development Corporation
(Mosaico) with securing a grant to address necessary sewer system improvements
identified  by  the  Town  at  500  Wood  Street  –  Bristol  Industrial  Park  during  an  onsite
investigation in the fall of 2011.  Mosaico is a non-profit organization that owns/operates
the private development.  Several sources of extraneous flow connected to the sewer,
both directly and indirectly, were identified during the existing conditions investigation
of the site in 2011, including catch basins and roof drainage.  The investigation also
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revealed deteriorating pipe conditions that have the potential to introduce infiltration to
the sewer system.  Recommended improvements to the onsite sewer system included
trenchless manhole and pipe rehabilitation, source removal and relocation, and manhole
installation and repair.

Work at the Industrial Park property has continued and includes separation/relocation of
identified catch basin and roof drainage discharges from the sewer system as well as
installation  of  cured-in-place  pipe  (CIPP)  within  sewer  pipes  on  the  property.   In
September 2015, the Town hired a contractor to install a manhole on Wood St near the
entrance to the Industrial Park to create a second access point, necessary to facilitate
CIPP installation within the first sewer pipe entering the property, but the effort was
unsuccessful due to multiple unmarked utility conflicts in Wood Street.  The manhole
installation was aborted until the unknown utilities that were discovered can be identified
and removed and/or relocated.  The pipes discovered are believed to be old steam and gas
transmission lines for the Industrial Park property but this could not be confirmed during
the manhole installation attempt.

Mosaico recently secured another matching grant under a new Brownfields Remediation
and Economic Development Fund issued through the State of Rhode Island for additional
improvements  at  the  Industrial  Park  Facility.   Creation  of  the  Fund  was  developed
through the voter-approved passage of the 2014 Clean Water, Open Space, and Healthy
Communities Bond.  A portion of this grant will be used for continued infrastructure
improvements at the facility.

2.4 Sewer Backflow Prevention

‘Sewer Backflow Prevention Program – Group 1, Contract 787’ is nearing completion.
The work included installation of backflow prevention devices on select private sewer
service connections throughout Town in an effort to prevent future sewer backups at
those locations during surcharging conditions within the Town’s sewer collection system.
The selected properties historically experienced sewer back-ups from system surcharging
caused by extreme rainfall events.  The Town received grant-funding from
FEMA/RIEMA to complete this project.

The original scope of work increased during construction as additional property owners
requested to be incorporated into the program.  The Town requested from FEMA/RIEMA
that these properties be included in the program, given that sufficient funding remained in
the grant.  This change in scope was reviewed and approved by FEMA/RIEMA in
January 2015.  Subsequently, the Town received a schedule extension to address the
additional properties.  Grant closeout is scheduled for February 2016.

2.5 Sewer Rehabilitation and Repair

Design of a sewer replacement project for sewers that were unable to be rehabilitated
during the sewer rehabilitation project in the pilot area (Contract 783) is ongoing.
Design/construction drawings are currently being completed.  Sewers to be addressed
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include those with vertical alignment issues and those that have damage that prohibited
sewer lining under Contract 783.  The project is scheduled to be Bid in late spring/early
summer of 2016.

2.6 Pumping Station Improvements

Main Lift Pumping Station
The  ventilation  and  odor  control  system  at  the  Main  Lift  Pump  Station  was  recently
upgraded in August under “Contract No. 807 – WWTF Headworks & Miscellaneous
Improvements”.  Upgrades included replacement of existing exhaust blowers and bio-
filter with a new 6,000 CFM exhaust fan, a dual bed activated carbon media odor
scrubber system, and associated ductwork.  Replacement of the ventilation system is
expected to reduce the concentration of hydrogen sulfide, and subsequent corrosive
atmosphere, within the station and thus extend the useful life of the equipment within the
station.  The Main Lift Pump Station is located at the entrance to the Town’s wastewater
treatment facility and is the primary means of transmitting wastewater flow to the facility
for treatment.  The station’s successful operation is the most critical to the overall
collection system reliability.

Mount Hope Pumping Station
‘Mount Hope Pumping Station Improvements, Contract 786’ is substantially complete.
Miscellaneous punch list work remains and is scheduled to be completed early in 2016.
The work included replacement of two 850-gpm sewage pumps, replacement of electrical
components including the motor control center, control panels, conduit and wiring,
replacement of the standby generator including new above-ground fuel storage, removal
of an underground fuel storage tank, and installation of a new bypass pump connection at
the station.  This project was funded through the Rhode Island SRF.

Upgrade of the Mt. Hope Pumping Station will resolve chronic electrical issues at the
station  that  have  led  to  multiple  pump failures  and  subsequent  sewer  system overflows
over the last few years.

Silver Creek Pumping Station
The Silver Creek Pump Station is a critical component of the Town’s collection system
and manages approximately 75% of the Town’s sanitary flow, including flow from the
Mount Hope and Kickemuit Pumping Stations.  The station includes three pumps, two of
which are required to manage peak flow to the station and the third pump to provide
redundancy.

One of the three pumps located at the station was replaced in May 2014 as an emergency
due to sudden failure.  The other two existing pumps have been experiencing frequent
breakdown and replacement parts are no longer readily available due to the original
manufacturer being purchased by another company and the pump model subsequently
discontinued.  The Town plans to replace the remaining two pumps in 2016 along with
addition of a new wet well mixing system to manage scum, grease and reduce the
potential for accumulation and clumping of rags.  Miscellaneous improvements at the
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station are also required related to force main bypass piping and hoisting equipment
systems for pump removal and personnel safety.

Design of improvements to the pumping station began in August and is nearing
completion.  Bidding and construction of proposed improvements is scheduled to
commence in early 2016.

Constitution Street Pumping Station
The Constitution Street Pumping Station is located at the south end of Thames Street near
the  intersection  with  Constitution  Street,  and  is  also  adjacent  to  Bristol  Harbor  and  the
United States Coast Guard Station.  The station equipment is greater than thirty years old
and  has  had  recent  reliability  issues.   Replacement  of  sewage  pumps,  piping  and
appurtenances as well as electrical and ventilation equipment systems is required.  The
onsite standby generator has recently experienced reliability issues and will also require
replacement.

Design of improvements to the pumping station began in August and is nearing
completion.  Bidding and construction of proposed improvements is scheduled to
commence in early 2016.

2.7 Fats, Oils, and Grease (“FOG”) Program

The Town began implementation of an upgraded FOG Program in 2008.  Program
upgrades amended the Industrial User Pretreatment Discharge Permit to include:

· New requirements regarding grease removal systems and an associated user
compliance schedule

· Creating educational material for FOG generating establishments that includes
frequently asked questions about grease, restaurant owner guidelines, best
management practices, information on grease trap/interceptor maintenance, and
an operation and maintenance log for grease trap/interceptor

· Establishing new Town inspection procedures for grease removal systems that
include inspection frequencies, sampling, and enforcement

The  Town  distributes  the  Permits  along  with  educational  material  to  all  program
participants.   Permits  are  renewed  on  an  annual  basis.   To  ensure  compliance  with  the
provisions  of  the  Permit/FOG  Program,  the  Town  conducts  inspections  of  the
establishments on an annual basis.  Non-compliant establishments are notified by the
Town  of  their  deficiencies  and  are  given  instructions  and  a  schedule  to  assist  them  in
meeting the requirements of the FOG Program.  New establishments must comply with
the Permit/FOG Program provisions prior to opening.

In 2015, the following existing establishments installed grease removal systems in their
kitchens, following notification from the Town to comply with the FOG provisions of the
Pretreatment Discharge Permit.  The installed equipment was inspected and approved by
the Town’s Pretreatment Coordinator.
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1. Wood St Café
 260 ½ Wood St
 Passive, under-the-counter grease removal system
 Installed: March 2015

2.  The Beehive Café
 10 Franklin St
 Grease interceptor beneath the floor with cover access
 Installed: April 2015

3. Common Pub
 421 Wood St
 Passive, under-the-counter grease removal system
 Installed: June 2015

The following existing establishments are currently under the Town’s enforcement
schedule  to  comply  with  the  FOG  provisions  of  the  Pretreatment  Discharge  Permit.
These establishments are scheduled to be in full compliance in 2016.

1. Hope Diner
 742 Hope St
 (Grease trap installed but inaccessible for inspection)

2. Casual Inn
 170 Franklin St
 (Property for sale)

2.8 Public Education

The Town implements public education programs to promote the elimination of private
sources of excessive rainfall-induced infiltration and inflow, as well as the improper
disposal of fats, oils, and grease (“FOG”), to its wastewater collection system.  Efforts
include public postings on the Town’s official website and an informational brochure
mailing.

The website postings are informational notices regarding inadmissible discharges to the
wastewater collection system, including sump pump connections, and roof and yard
drainage connections.  The posting also includes a paragraph on the problems associated
with  the  disposal  of  FOG  to  the  Town’s  wastewater  collection  system  and  discusses
proper disposal techniques.  The postings instruct property and business owners to
contact the appropriate Town officials with questions and inform them that inadmissible
discharges to the sewer system violate Town ordinance provisions.

The informational brochure titled, “A Public Guide for: Understanding Sanitary Sewer
Overflows (SSOs)”, was originally distributed in April of 2008 to residents whose
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properties are serviced by the Town’s wastewater collection system.  The brochure
discusses the causes of Sanitary Sewer Overflows and provides information on how
residents can assist the Town with preventing them, from the removal of infiltration and
inflow sources to the proper disposal of FOG.

Copies of the official website postings and the informational brochure have been included
within Attachment 2.

3.0 2015 OVERFLOWS / PRIVATE PROPERTY BACKUPS

A table has been provided as part of Attachment 3 that includes a chronological listing
and description of sewer system overflows and private property backups that occurred in
2015, resulting from limitations, blockages and failures within the Town’s collection
system.  There were no SSO’s resulting from wet-weather events in 2015.  A
corresponding map depicting the overflow/backup locations within the collection system
has also been included as part of Attachment 3.

4.0 ORGANIZATIONAL CHART / JOB DESCRIPTIONS /
BUDGET INFORMATION

Copies of the annual collection system operation and maintenance budget (Bristol Water
Pollution Control Department) for the current and previous fiscal year have been
provided as part of Attachment 4.  Budget information for the Town’s Enterprise Fund
for the current and previous fiscal year has also been provided as part of Attachment 4.

An organizational chart, as well as job descriptions for each held position for the Water
Pollution  Control  Department,  has  been  attached  to  this  submittal  as Attachment 5.
There have been no changes to staff structure or staff responsibilities in the past year.
There are currently no staffing vacancies within the Bristol Water Pollution Control
Department.

5.0 COLLECTION SYSTEM EASEMENT MAINTENANCE

The Town’s Recreation Department has a contract with DaPonte’s Landscaping Services,
Inc. to perform landscaping tasks throughout Bristol.  A portion of the Town’s budget for
landscaping services is set aside each year for sewer collection system easement clearing.

The Town’s Water Pollution Control Department has documented all sewer easement
locations and provides this list to Daponte’s Landscaping Services.  The easements are
cleared annually in the spring months.
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6.0 PROPOSED MEASURES FOR 2016

6.1 Sewer Cleaning and CCTV Program

The Town plans to conduct cleaning and CCTV inspection of sewer pipe within select
portions of its wastewater collection system.

6.2 Extraneous Flow Source Removal / Relocation

500 Wood Street – Bristol Industrial Park
Work at the Industrial Park property will continue and includes separation/relocation of
identified catch basin and roof drainage discharges from the sewer system as well as
installation of cured-in-place pipe (CIPP) within sewer pipes on the property.

6.3 Sewer Backflow Prevention

Work under ‘Sewer Backflow Prevention Program – Group 1, Contract 787’ will be
completed and closeout of the grant is scheduled for February 2016.

6.4 Sewer Rehabilitation and Repair

Design of a sewer replacement project within the pilot area will continue.  The project is
scheduled to be Bid in late spring/early summer of 2016.

6.5 Pumping Station Improvements

Mount Hope Pumping Station
Miscellaneous remaining punch list work will be completed.

Silver Creek and Constitution Street Pumping Stations
Design of improvements to both pumping stations will be completed and the project will
be Bid in early 2016.  Construction is also scheduled to commence in 2016.

Remote Pumping Station Standby Generators
The Town plans to apply for a Hazard Mitigation Grant that would fund the purchase and
installation  of  standby  generators  at  several  of  the  Town’s  six  (6)  remote  pumping
stations that currently do not have permanent standby generators installed onsite.  Upon
main power loss, emergency power is currently provided to these pump stations via
portable generators, which are taken to each pump station by Town WPCD operators on a
rotated schedule based on need and duration of power outage.
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MEETING SUMMARY 
PROJECT:    Bristol Stormwater Management Study 

MEETING #:   Steering Committee Meeting #1 

DATE:   Tuesday, November 3, 2015 

TIME:    7:00-9:00 PM 

LOCATION:   Bristol Town Hall 

ATTENDEES: Steering Committee Members – Joseph Coelho Jr., Anne Kellerman, Ray 
DeLeo, Peter Wilbur, Steven Roth, Stan Dimock, Andrew Tyska, Bob 
Aldrich, John Rego, Tony Morettini, Edward Stuart Jr. (Town Councilman) 
Project Management Team Members – Tony Teixeira, Diane Williamson, 
Edward Tanner, Jose DaSilva, Kevin McBride, Julie Goucher                
Rhode Island Department of Environmental Management (DEM) – 
Elizabeth Scott  

 Horsley Witten (HW) – Rob Roseen, Russ Chateauneuf  
 Amec Foster Wheeler (Amec) – Rich Niles, Elizabeth Flanary 
 Blue Sky Engineering – Jean Lambert 
  
  

 
The steering committee meeting was held at the Bristol Town Hall on Wednesday November 3, 
2015 to introduce the concept of a comprehensive municipal stormwater management 
enterprise fund (SMEF) to members of the steering committee and to obtain feedback from the 
committee. 
 
Summary: 
 
Project Introduction: 

 Russ provided an overview of the agenda, introduced the project team members from 
Horsley Whitten Group, Amec Foster Wheeler, Blue Sky Engineering, Town of Bristol and 
RIDEM. 

 The Steering Committee members provided brief introductions including name and 
affiliation. 

 Russ outlined project expectations, Bristol SMEF work to date and explained the goal of 
involving both Stakeholders and the Town in the effort to create an SMEF in Bristol. 

 The stakeholders were asked to provide their input on stormwater related issues. 
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Steering Committee Member Comments: 

 Climate change is having impacts on existing infrastructure. 

 Concern raised about economic impacts to new development and job creation in the 
Town in relation to new fees that may be incurred as a result of the SMEF regulations. 

 Concerns about flooding issues related to Sea Level Rise. 

 Concerns raised with flooding issues as they relate to impacts on property values.  At 
risk properties may be devalued as a result of sea level rise.  In addition, the 2014 flood 
zone remapping increases the number of properties requiring flood insurance.  
Increasing flood insurance costs may impact the affordability of property in Town. 

 The protection of natural features is highly important – these features are a major asset 
for the Town.  Bristol Harbor in particular has seen recent improvement. 

 Sea level rise needs to be considered as the Town moves forward with solutions to 
Town flooding - local estuaries and wetlands (receiving waters) may see significant 
change in their ability to mitigate stormwater runoff.  Tanyard Brook and Silver Creek 
flooding concerns will worsen with projected sea level rise. 

 Bay health (water quality, aquaculture, marine systems) is a primary concern.  Would 
like to see definitions of SMEF criteria and associated costs. 

 Chronic flooding issues in Town with respect to safety issues.  Bristol is a peninsula and 
evacuation routes are important.  Certain areas of Town are expected to flood (Hope 
Street, Tanyard Brook) but the Town has also been experiencing flooding on major 
roads.   

 Kevin McBride notes that DPW is responsible for infrastructure maintenance and 
improvements but program has limited funding.  Much of the stormwater infrastructure 
is reaching its functional life limit and is undersized.  Old corrugated metal pipes are 
severely deteriorated and often found collapsed. Cleaning of some pipelines is difficult 
and time consuming  because of extensive sedimentation and blockage.  Current 
maintenance and improvements are reactionary to problems instead of based on an 
analysis of the needs of the entire Town system.  The Town budget typically includes 
only one capital improvement project each year and these are often partially funded 
with grants.  Planning for improvements to and routine maintenance of roadways, 
stormwater system and sewer systems in the Town are a concern. 
 

Break/Steering Committee Member Voting on Issues: 

 During the break, members were asked to vote on their top three issues of concerns.  
The results were as follows: 

o Aging infrastructure (14 votes) 
o Chronic flooding (7 votes) 
o Infrastructure maintenance (7 votes) 
o Wastewater issues (3 votes) 
o Ecological concerns (2 votes) 
o Development pressure (1 vote) 
o Preservation of property values (1 vote) 
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Stormwater Costs, Funding Options and General Discussion: 

 Current funding of stormwater programs in Town was discussed.  Options for future 
funding could include several sources – general taxes, a separate stormwater fund, a 
combined sewer/stormwater fund, grants or loans.  Committee members agreed that 
moving forward an emphasis should be placed on grants for funding.   

 Two questions were posed to the committee members. 
o Do you feel that the Town has critical unmet stormwater management needs?  

Answer: a consensus “yes” 
o Should the Town explore additional/alternative funding sources for stormwater 

management? Answer: a consensus “yes” 

 General discussion about the process and the next steps.    
o How/when to involve the press?   
o The steering committee needs to agree on priorities and be able to present and 

discuss these points to members of the public.   
o There will always be a portion of the community that is uncomfortable with a 

stormwater fee.  The cost has to be equitable and the program being funded 
must be clearly defined. 

o What are the costs (“opportunity costs”) associated with “not” proceeding with 
timely stormwater improvements and continuing the status quo? 

 
Meeting conclusion 

 Russ provided a wrap up of the meeting.  Members were thanked for their participation 
and an outline of the next steps was provided. The program team will analyze data and 
develop a draft plan.  A meeting with the Town Council and a second Steering 
Committee Meeting are planned. 

 The committee members requested additional information as the project moves 
forward. 

o What are the program priorities? 
o What are the costs associated with the program priorities 
o What could be the range of costs to homes and businesses? 

o  
Next Steps/Action Items 

 Provide on-line access to the steering committee presentation for members of the 
public. 

 Distribute talking points to the committee so they can discuss with members of the 
public. 

 Complete draft report for presentation to Town Council and steering committee. 

 Schedule next steering committee meeting and date for Town Council presentation. 
 
 



 
MEETING SUMMARY 
PROJECT:    Bristol Stormwater Management Enterprise Fund Feasibility Study 

MEETING #:   Steering Committee Meeting #2 

DATE:   Tuesday, January 19, 2016 

TIME:    6:00-8:15 PM 

LOCATION:   Bristol Quinta Gamelin Community Center 

ATTENDEES: Steering Committee Members – Joseph Coelho Jr., Anne Kellerman, Ray 
DeLeo Stan Dimock, John Rego, George Simmons, Paula Martel, Mary 
Parella (Town Council Member), Joseph Coelho, Edward Stuart Jr. (Town 
Council Member), Linda Arruda, and Anthony Murgo 

 Rhode Island Department of Environmental Management (DEM) – 
Elizabeth Scott 

 Town of Bristol – Tony Teixeira, Diane Williamson, Edward Tanner, Jose 
DaSilva, Julie Goucher, Walter Burke 

 Horsley Witten (HW) –Rich Claytor, Russ Chateauneuf  
 Amec Foster Wheeler (Amec) – Rich Niles, Elizabeth Flanary 
 Blue Sky Engineering – Jean Lambert 
  
  

The second Steering Committee meeting was held at the Bristol Quinta Gamelin Community 
Center, 101 Asylum Road, Bristol RI on Tuesday January 19, 2016.  The goals of the meeting 
were to review and discuss Bristol’s stormwater program costs and priorities, provide additional 
details about Stormwater Management Enterprise Funds (SMEF), and obtain feedback from 
members of the Steering Committee.  
 
Summary: 
 
Project Recap/Introduction – Russ Chateauneuf: 

 Russ provided introductory remarks and welcomed the committee members.  He 
reviewed the results of the first Steering Committee meeting.  He noted that the 
consensus from meeting #1 that there are unmet stormwater management needs in the 
Town of Bristol and that the Town should consider alternative funding sources.   

 The goals for this meeting were outlined and included the need for committee members 
to understand and provide input on priorities and costs.  An estimate of the current and 
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projected stormwater program costs was presented.    Russ emphasized that committee 
members need to understand the cost slides fully as the projected costs are the basis for 
the revenue apportionment to be discussed.  Russ reinforced that the future cost figures 
are based on the existing MS4 permit1, and that Kevin McBride (DPW) and Julie Goucher 
(Finance) feel that these added costs are needed to make headway on Bristol’s 
stormwater problems. The results of tonight’s meeting will be presented to the Town 
Council. The team is prepared to answer questions and provide additional information.      

 Russ, Liz Scott and Rich Claytor discussed the status of Bristol’s current MS4 permit and 
the anticipated future MS4 permit.  The current RIPDES Phase II Stormwater Permit 
includes six minimum measures as well as other requirements identified in water quality 
restoration studies known as Total Maximum Daily Load (TMDL) studies.  The Town is 
currently in compliance, though has not fully implemented all requirements of the 
existing permit.2  The new permit, when issued, will likely include additional 
requirements.  Ms. Scott cautioned that though RI’s new permit would likely contain 
similar provisions as the permits to be issued to MA and NH by US EPA, it is too early to 
say exactly what will be required.   
 

Stormwater Management Enterprise Fund Overview – Rich Niles: 

 Rich noted that the MS4 permit provides a regulatory framework to solve water quality 
problems but may have costs associated with it.  He outlined various methods to fund 
the costs including taxes, user fees and bonds.  He noted that the Town predicts a 
$500,000 shortfall in funding for future stormwater needs in Bristol.   

 A stormwater enterprise fund is one type of funding.  This type of fund is typically 
supported by user fees that are calculated based on the amount of impervious surfaces 
on each property.  There are a variety of rate methodologies that can be used to 
calculate fees, such as the use of an “Equivalent Residential Unit (ERU)” that serves as a 
billing unit for a range of property types.  While there are a number of approaches to 
calculate rates, the consultant team used the ERU to simplify the analysis for Bristol. A 
user fee based approach differs from a property tax based approach in that fees are not 
assessed based on property value. 

 Stormwater programs and enterprise funds in three other New England municipalities 
were compared.  It was noted that every community has different funding requirements 

                                                 
1
 General Permit for Stormwater Discharge from Small Municipal Separate Storm Sewer Systems (MS4s).  The 

general permit is issued under the Rhode Island Pollutant Discharge Elimination System (RIPDES) Program by 
RIDEM, and is formally referred to as the RIPDES Phase II Stormwater Permit. 
2
 Subsequent to the meeting, Liz corrected her statement regarding the town’s compliance with its MS4 permit:  

“The Town last submitted an Annual Report in 2011 (reporting on compliance in calendar year 2010) at which time 
it was not fully in compliance with the annual catch basin inspection (and cleaning as necessary) requirement. In 
addition, the town is considered in non-compliance with the permit for its failure to submit annual reports 
(reporting on status of compliance with ongoing requirements).”   
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and stormwater priorities.  The goal is that the program be stable, adequate, flexible 
and equitable.   

 The different property types in Bristol were evaluated and the results of all properties 
are as follows: 75% residential, 11% multi-family, 12% non-residential, and 1% fee 
exempt (state property).  Even though most properties in Town are residential, they do 
not have the majority of the impervious surfaces.  This analysis was obtained by 
reviewing the Town’s assessor data and the impervious surface data layer from the 
State aerial mapping program. 

 Rich explained the discrepancy that large commercial properties pay less if funding for 
stormwater improvements comes from property taxes even though the commercial 
properties comprise the majority of impervious surfaces, and thus contribute the most 
amount of runoff. Further analysis was presented and it was noted that newer 
commercial properties that utilize a stormwater management system on site could 
receive a credit since the property does not have as much of an impact on the Town’s 
storm drain system. 

 It was noted that there are many funding policies to consider when developing a SMEF.  
Once these policies are thoroughly vetted, a SMEF in Bristol would be outlined in a 
Town ordinance and be voted on by the Town Council.  The process allows public input.  
The big question is whether Bristol wants to move forward with this concept.  Does a 
SMEF make sense for Bristol?  Are there good reasons for the Town to develop a SMEF? 
 

Steering Committee Member Comments: 

 Closing of shellfishing areas: members asked whether these areas were impacted from 
Bristol’s stormwater discharges or if the closures were the result of pollution from other 
(upstream) communities.  The Project Team explained that Bristol is a contributor and 
the restoration of these areas requires action by Bristol.  The public needs to 
understand the connection to these water quality issues and how the problem can be 
solved13.  

 What are the administrative costs associated with both the program and the “credit” 
concept.  For example, every tax payer contributes to the school system; would every 
tax payer also contribute to the SMEF? 

 Are Town properties exempt from stormwater fees?  The Team agreed that the Town 
will need to make a policy decision about whether the Town wishes to charge itself 

stormwater fees for impervious areas owned by the Town.  That money could possibly be 

allocated from general revenues.   

 Committee members asked about current and future costs per taxpayer.  Need to show 
the net difference for both future funding mechanisms from current costs.    

                                                 
3 Shellfishing areas are carefully monitored by the State. A key goal of the Clean Water Act is to make all U.S. 

waters fishable and swimmable. A robust stormwater program can help increase the number of shellfishing days 
and possibly eliminate conditional closure areas in the Kickemuit River estuary and Mt Hope Bay.   
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 Could a flat fee be used? 

 What are the impacts of stormwater fees on business development?  Would these 
expensed discourage development in Bristol as compared to other nearby Towns 
without at SMEF? 

 Members supported the idea that the public would understand that the Town is acting 
in the best interest of residents; all residents are impacted by stormwater problems. 

 A major benefit of a SMEF is that it provides for dedicated funds to address stormwater 
problems.  Need to clearly show the public how the money will be used to improve the 
town’s stormwater management program.   

 A $1.35M stormwater program seems reasonable and doable. 
 

Steering Committee Written Input: 
Committee members were asked, “If we agree we need to improve the stormwater program, 
what is your comfort level with a fee versus funding through taxes? 

 All responses from the committee members were tallied.  

 The average rank on a scale of 1 to 5 was 4, which was:  “Best Option – I support a fee”. 

 Recurring comments noted the need for a simple fee system, equitable fees and an 
awareness of costs to businesses. 
 

Meeting conclusion 

 Russ noted that we are currently in Phase 1 of the study – investigating public support 
and feasibility of the project.  As the project moves forward, detailed costs and rates 
would be developed.  A Town ordinance would be required before final 
implementation. 

o  
Next Steps/Action Items 

 Obtain Town Council input and complete draft report for Steering Committee review. 

 Meet with Town Council – Tentative for mid February. 

 Schedule Third Steering Committee meeting –  Tentative for March 22 

 Town Council presentation – Tentative for mid April 
 



 

 

MEETING NOTES  

 

PROJECT:    Bristol Stormwater Management Study 

MEETING:   Town Council – 1st meeting 

DATE:   Thursday, April 14, 2016 

TIME:    7:00 PM 

LOCATION:   Bristol Town Hall, 10 Court Street 

(Partial list): 
ATTENDEES Town Council Members: Chairman Calouro, Councilpersons Sweeney, 

Parella, Stuart and Herreshoff (who arrived shortly after the presentation 
started) 

 Town of Bristol – Diane Williamson, Edward Tanner, Antonio Teixeira, 
Jose DaSilva 

 Rhode Island Department of Environmental Management (DEM) – 
Elizabeth Scott 

 Horsley Witten (HW) –Russ Chateauneuf  
 Amec Foster Wheeler (Amec) – Rich Niles 
  

 
Brief Summary:  
Our first meeting with the Town Council members was held April 14, 2016.  The meeting was 
attended by a few members of the Stormwater Steering Committee. 
 
Lou Cirillo, the Town Clerk, prepared detailed meeting notes, a draft of which is attached.   
 
This summary is intended to provide related meeting notes and additional thoughts based on 
ideas expressed at the meeting.  In some cases, staff provided initial responses to the questions 
raised. The following may be regarded as key issues that SMEF proponents will wish to address 
if the SMEF is to be adopted.   They are, in no particular order: 
 

 Concern was expressed about the difficulty of keeping track of expenses for work 
related to stormwater, which is to be paid from a new user fee, from current costs that 
are contained in either:  the DPW budget that are paid from taxes, the Sewer Enterprise 
Fund, or capital costs that involve bonding. 

 The cost for a stormwater management enterprise fund (SMEF) was presented, more or 
less, as an “operating” fund, even though it is recognized that a substantial portion 
would support capital improvements paid over several years.  Capital costs incurred 
each year may exceed or be less than the revenues received based on the user fee 
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charge.  How can this be explained from a budgeting and user fee charge perspective 
and ensure that the user fee rate is appropriate?  

 Will the existence of a SMEF in Bristol make the Town less attractive as a place to do 
business or make investment? 

 How does the Town administration convince residents and other property owners who 
receive bills from the Town that another Town bill is warranted?   That it isn’t just 
another form of taxation?  That it isn’t an attempt to hide an increase in costs to them 
that was formerly covered with tax revenue?   Rich Niles said it is different than taxes 
because of the nexus between the fee and stormwater management costs incurred by 
the Town as a function of the amount of impervious on the property. 

 Why not simply tax property owners to solve stormwater problems?  Isn’t it a general 
benefit, like paying for education even though many tax payers don’t have children in 
the education system? 

 Whatever method is used to gain support for a SMEF, the message should be simple and 
easy to understand.  Clear examples would be helpful. 

 The SMEF will be another fee to pay, and it will increase periodically like taxes.  Isn’t it 
better not to have it? 

 The detention pond on Tanyard Brook should be increased in size.  When is that going to 
be accomplished?  It will help solve the flooding problem there. 

 Could there be a sunset provision for a SMEF? 
 
 
Rich noted that the SMEF can help bridge a funding gap between the current tax revenues and 
the amount of funding need to address the needs and do so in a timely manner.  Alternatively, 
funds normally allocated from taxes could instead be draw from a SMEF, thus potentially 
reducing the tax rate.  Elizabeth noted that having a dedicated revenue source may make it 
easier to show availability of matching funds to meet state or federal grant requirements. 
 
 

 















MEETING SUMMARY 
PROJECT:    Bristol Stormwater Management Enterprise Fund Feasibility Study 

MEETING #:   Steering Committee Meeting #3 

DATE:   Monday, September 19, 2016 

TIME:    6:30-8:30 PM 

LOCATION:   Bristol Quinta Gamelin Community Center 

ATTENDEES: Steering Committee Members – Ray DeLeo, Stan Dimock,  Tim Sweeney 
(Town Council Member),  Edward Stuart Jr. (Town Council Member), 
Andy Tyska, Tony Morettini, Steven Roth, and Bob Aldrich 

 Rhode Island Department of Environmental Management (DEM) – 
Elizabeth Scott 

 Town of Bristol – Tony Teixeira, Edward Tanner, Jose DaSilva 
 Horsley Witten (HW) – Russ Chateauneuf  
 Amec Foster Wheeler (Amec) – Rich Niles 
 Blue Sky Engineering – Jean Lambert 
  
  

The 3rd Steering Committee meeting was held at the Bristol Quinta Gamelin Community 
Center, 101 Asylum Road, Bristol RI on Monday, September 19, 2016.  The goals of the meeting 
were to review and discuss the draft Feasibility Assessment – Municipal Stormwater 
Management Program and Enterprise Fund report and obtain committee feedback on the 
proposed implementation plan, policy considerations, and draft ordinance.   
 
Summary: 
 
Statement of Goals and Objectives and Review of Previous Meetings: 
 

 Russ provided introductory remarks, a welcome, list of goals and objectives for the 
meeting, and a review of previous meetings and results. In summary, the added revenue 
need is estimated to be $500,000 per year, for a total of $1,357,000.  This amount is 
deemed needed to make progress from the current, largely inadequate and reactionary 
practices to correct stormwater deficiencies.  Aging infrastructure, chronic flooding, and 
lack of a comprehensive maintenance plan were the 3 greatest areas of concern. The 
results from the 2nd steering committee meeting vote tally confirmed that the 
committee felt that a fee system would be the “best option” to meet the Town’s 
needed. 
 

 Under the current General Fund apportionment, single family residential homeowners 
are paying 66% of the total stormwater annual budget. However, under a fee system 
based on average impervious area, the amount paid by the single family homeowners 
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would be only 46%. In essence, the contribution from multifamily residential 
homeowners and commercial properties would be larger based on the fee system and 
on the greater demand placed on the stormwater system by those properties. 
 

 Rich Niles presented a review of the technical analysis for determining and defining the 
amount of impervious area on each of the 8,000 plus parcels, the accuracy of area 
measurements, current and future data needs, and the analysis of billing units and rate 
structures. An Equivalent Residential Unit (ERU) of 3200 square feet of impervious area 
was calculated based on the average of measured impervious areas on single family 
residential lots. 
 

Discussion points and comments 
  

 Considerable discussion was had over the statement in Section 4.1 which contends that 
the current level of service provided on stormwater is “minimal and not adequate”.  
What exactly would an increase of $500,000 in annual appropriation accomplish?  Is 
that amount sufficient?  Sufficiency seemed to be defined to mean “adequate to meet 
all of the Town’s future stormwater needs”.  [The report states that for various reasons 
all future needs cannot be established at this time.  The main reason for this is that it is 
anticipated that several added requirements would likely be included in RIDEM’s soon 
to be revised MS4 permit for municipal stormwater discharges, which in turn are based 
on correcting impairments in all water body segments affected by Bristol stormwater 
discharges.  An equally important reason is that there has been no comprehensive 
analysis of the costs of replacing deteriorated infrastructure or addressing the many 
other needs of the stormwater system as outlined in the report.] 
 

 Pages 17 thru 19 in the Draft Report details the current and future costs. It was the 
result of analysis by Town staff and the consultant team based on a review of several 
years of records and estimates of project needs.  Ed Tanner noted that costs for 
stormwater management are detailed in various parts of the approved budgets, but the 
costs attributable to stormwater may be separated and aggregated reasonably well by 
department directors. 
 

 Some attendees supported the idea that at least a 5-yr plan should be developed that 
would identify specific projects to be accomplished with the added funding. 
 

 The summary opinion of the group was that they continue to believe more funding is 
needed to meet the Town’s stormwater needs.  However, a distinction is made between 
“fund” and “fee”.  The funding allocation can be increased without establishing a new 
fee system.  Whereas this project phase, as summarized in the draft report, evaluated 
the merits of a new fee based on each parcel’s demand placed on the stormwater 
system (i.e. amount of impervious), increasing taxes to meet the funding need is an 
option that should still be considered.  Perhaps the Stormwater Management Program 
should become a separate line item in the budget. 
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 Steering Committee (SC) members present were polled concerning their comfort level 
for moving forward with the user fee concept, with the following results: 
 
No    2 votes 
Not Sure   2 votes 
Yes        3 votes 
Strong Support  0 votes      
 
Reasons given for a No vote were: 
 -vulnerable economy; do not wish to discourage business/investment 
 -another fee may compromise further growth and economic development 
 -a new fee would be viewed as an additional burden on property owners 
 -a new “line item” on a Town bill may not be supported by the public 

  
 [Note: Not all Steering Committee members attended all meetings, and not all voted. Of 

the seven (7) members voting at the 3rd meeting, only two (2) had voted at the 2nd 
meeting.  There were eleven (11) total votes taken at the 2nd meeting. Had all members 
been present and voted at both meetings, the outcome may have been different.] 
 

 It was noted that a user fee system provides an incentive for property owners to lower 
the Town’s overall stormwater burden.  As described briefly in the Credit Backgrounder 
(Appendix M), fees can be lowered if property owners install and use on-lot stormwater 
treatment systems, contain or dispose runoff on-site,  take action to reduce unneeded 
impervious, or adopt non-structural measures such education and outreach.  
 

 Concerns were raised about an ERU measuring 3200 square feet.  Is that too large?  
Parcels with smaller impervious, say 1500 square feet, would not be discouraged in 
adding impervious and thus increasing the stormwater management burden.  But would 
decreasing ERU unit size involve more administrative effort and costs? What is the 
proper balance between simplicity and equity? 
 

 The revenue need includes an extra $150,000 for administration and adjusting for 
uncollectable accounts, credits, and bad debt. But do these really represent added 
revenue need, or can fees be adjusted to compensate for the shortfall? 
 

 How would the credit system work and how would exemptions be handled?  Is an audit 
of all properties needed in order to determine which parcels should be extended a 
credit or exemption, and how much?  How would credits be measured and 
implemented by audit in advance?  It was noted that a user fee system can be tailored 
to meet the Town’s needs, taking into account the costs and effort required to identify 
the credit and exemption eligible parcels. Exemptions may be identified early on and be 
much fewer in number. This would be addressed in the next phase should the user fee 
option be pursued. 
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 Some SC members noted that there was a general lack of concern and knowledge on the 
stormwater issues among the public.  The level of public awareness on impacts and 
costs must be increased, and an education campaign is needed to raise support for 
added funding. 
 

 Zoning and Planning Board members would require training. 
 

 Bristol is not fully compliant with the MS4 permit requirements.  For example, an Annual 
Report has not been filed since 2011 as required. 

 
Implementation Plan, Future Policies and Model Draft Ordinance 
 
There was insufficient time to review these topics in detail.  They were addressed in the report 
but had not been previously presented to the SC.  Consequently, very little additional comment 
was received.  Several policy considerations were introduced, including the concept of 
establishing a standing Review Committee by ordinance with responsibilities to evaluate 
exemptions and credits appeals, and possibly be involved in a public process to review and 
consider any fee change that may be put forth by the administration prior to consideration by 
the Town Council.  
 
Adjournment 
 
The meeting concluded with an acknowledgement and thank you for the participation by all 
members.  The input of the SC will serve to guide policy discussions in a future phase.  A draft 
summary of the meeting will be provided to all attendees to ensure accuracy and completeness 
of the comments and feedback received.  The members present were asked if they would be 
willing to serve on a similar committee should the Town Council decided to pursue an 
alternative funding mechanism.  All agreed that they would be willing to participate again.  
  
Russ noted that the Town Council will be apprised of the input provided by the SC and that the 
meeting summary would be included in a final revised report.  Also, a stormwater webpage will 
be developed for the Town’s web site as the final task of this phase. SC members may obtain 
updates on the stormwater management program, and progress on this initiative may be 
tracked in the future, by visiting the site. 
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Appendix K 

Rhode Island Enabling Legislation 
 
  



TITLE 45 

Towns and cities 

CHAPTER 45-61 

Stormwater Management Districts 

SECTION 45-61-1 

   § 45-61-1  Short title. – This chapter shall be known and may be cited as the "Rhode Island Stormwater 

Management and Utility District Act of 2002."  

 

History of Section. 

(P.L. 2002, ch. 329, § 1.)  

   § 45-61-2  Legislative findings. – The general assembly hereby recognizes and declares that:  

   (1) The general assembly finds that stormwater, when not properly controlled and treated, causes 

pollution of the waters of the state, threatens public health, and damages property. Stormwater carries 

pollutants and other material from the land – such as human and animal waste, oil, gasoline, grease, 

fertilizers, nutrients, and sediments – into rivers, streams, ponds, coves, drinking water aquifers, and 

Narragansett Bay. Stormwater reaches the state's waters by streets, roads, lawns, and other means. As a 

result, public use of the natural resources of state for drinking water, swimming, fishing, shellfishing, and 

other forms of recreation is limited and in some cases prohibited.  

   (2) The general assembly further finds that inattention to stormwater management results in erosion of 

soils and destruction of both public and private property, thereby putting public safety at risk and harming 

property values and uses, including agriculture and industry. Therefore, to help alleviate existing and 

future degradation of the state's waters and the associated risks to public health and safety, and to comply 

with state and federal stormwater management requirements, stormwater conveyance systems must be 

maintained and improved. The state of Rhode Island is delegated by the United States Environmental 

Protection Agency to implement "Phase II" stormwater management regulations, which require 

municipalities and other persons to increase their capacity to control stormwater. The Department of 

Environmental Management's Pollution Discharge Elimination System program has promulgated these 

regulations.  

 

History of Section. 

(P.L. 2002, ch. 329, § 1; P.L. 2009, ch. 310, § 68.)  

 

   § 45-61-3  Declaration of purpose. – The purpose of this chapter is to authorize the cities and towns of 

the state to adopt ordinances creating stormwater management districts (SMD), the boundaries of which 

may include all or part of a city or town, as specified by such ordinance. Such ordinances shall be 

designated to eliminate and prevent the contamination of the state's waters and to operate and maintain 

existing stormwater conveyance systems.  

 



History of Section. 

(P.L. 2002, ch. 329, § 1.)  

   § 45-61-4  Powers of councils. – The city or town council of any city or town in the state, by itself or 

with other cities and towns, pursuant to chapter 43 of this title, and in accordance with the purposes of 

this chapter, are hereby authorized to adopt ordinances creating stormwater management districts, which 

will be empowered, pursuant to such ordinance, to:  

   (1) Establish a fee system and raise funds for administration and operation of the district. The fee 

system shall be reasonable and equitable so that each contributor of runoff to the system shall pay to the 

extent to which runoff is contributed and the state shall be exempted from the fee system. However, the 

state department of transportation shall cooperate with the municipalities in the planning and 

implementation of wastewater management ordinances, including the providing of funds, if available, to 

match the fees collected by the municipalities annually;  

   (2) Prepare long range stormwater management master plans;  

   (3) Implement a stormwater management district in accordance with regulations and model ordinances 

promulgated under this chapter;  

   (4) Retrofit existing structures to improve water quality or alleviate downstream flooding or erosion;  

   (5) Properly maintain existing structures within the district;  

   (6) Borrow for capital improvement projects by issuing bonds or notes of the city or town;  

   (7) Hire personnel to carry out the functions of the districts;  

   (8) Receive grants, loans or funding from state and federal water quality programs;  

   (9) Grant credits to property owners who maintain retention and detention basins or other filtration 

structures on their property;  

   (10) Make grants for implementation of stormwater management district plans;  

   (11) Purchase, acquire, sell, transfer, or lease real or personal property;  

   (12) Impose liens;  

   (13) Levy fines and sanctions for noncompliance;  

   (14) Provide for an appeals process;  

   (15) Contract for services in order to carry out the function of the district.  

 

History of Section. 

(P.L. 2002, ch. 329, § 1.)  
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Draft SMEF Ordinance 
 
 
 
 
  



 

 

Town of Bristol  
Stormwater Management District and Enterprise Fund Ordinance 
 

Chapter 30 
2016 -- S XXX  

Enacted XX/XX/XX 
  

AN ACT 
RELATING TO TOWNS AND CITIES -- AUTHORIZING THE TOWN OF BRISTOL TO 

ESTABLISH AND MAINTAIN A STORMWATER MANAGEMENT DISTRICT AND 
ENTERPRISE FUND 

     
     Introduced By: XX  
     Date Introduced: XX  
  
It is enacted by the General Assembly as follows: 
  
     SECTION 1. Title 45 of the General Laws entitled "TOWNS AND CITIES" is hereby  
amended by adding thereto the following chapter: 
  

CHAPTER 30 
BRISTOL STORMWATER MANAGEMENT DISTRICT AND ENTERPRISE FUND 

 
 
Article 1. Findings 
 
The Town of Bristol hereby recognizes and declares that: 
 
Stormwater, when not properly controlled and treated, causes pollution of the waters of the 
state, threatens public health, and damages property. Stormwater carries pollutants and other 
material from the land - such as human and animal waste, oil, gasoline, grease, fertilizers, 
nutrients, and sediments - into rivers, streams, ponds, coves, drinking water aquifers, bays, and 
beaches. Stormwater reaches the state's waters by streets, roads, lawns, and other means. As 
a result, public use of the natural resources of the state for drinking water, swimming, fishing, 
shellfishing, and other forms of recreation is limited and in some cases prohibited. 
 
The Town further finds that inattention to stormwater management results in erosion of soils and 
destruction of both public and private property, thereby putting public safety at risk and harming 
property values and uses, including agriculture and industry. Therefore, to help alleviate existing 
and future degradation of the state's waters and the associated risks to public health and safety, 
and to comply with state and federal stormwater management requirements, stormwater must 
be properly managed and conveyance systems must be maintained and improved. The state of 
Rhode Island is delegated by the United States Environmental Protection Agency to implement 
"Phase II" stormwater management regulations, which require municipalities and other persons 
to increase their capacity to control stormwater. The Department of Environmental 
Management's Pollution Discharge Elimination System (RIPDES) program has promulgated 
these regulations.  The Town of Bristol is required to comply with these regulations under a 
RIPDES permit. 
 
 
 



 

 

Article 2. Purpose 
 
Therefore, under the authority of RIGL 45-61, the Rhode Island Stormwater Management and 
Utility District Act of 2002, the Town of Bristol hereby authorizes the establishment of a 
Stormwater Management District (SMD) and Enterprise Fund for the following purposes: 
 

1) To determine the necessary level of municipal stormwater management services for the 
Town of Bristol; 

2) To maintain, improve and construct new drainage facilities in the Town of Bristol, to 
ensure that they perform to design capacity while using best management practices 
(BMPs) to meet local, state, and federal water quality standards; 

3) To mitigate the damaging effects of uncontrolled and unmanaged stormwater runoff;  

4) To recommend funding levels for provision of the necessary services and advise the 
managers of the SMD on cost of service/rate studies;  

5) To require the use of non-structural and structural BMPs, including infiltration of 
stormwater where feasible, and reduction of the discharge of stormwater to combined 
sewer overflows (CSOs), in order to prevent discharges of untreated wastewater and 
stormwater directly to rivers, streams, lakes and wetlands, meet the water quality 
standards for the Town and its vicinity and to control peak stormwater discharges;  

6) To support the goals and objectives of the Town of Bristol Soil Erosion, Runoff, and 
Sediment Control ordinance (Chapter 29 of the Bristol Town Code);  

7) To establish a fee system and raise funds for administration and operation of the SMD. 
The fee system shall be reasonable and equitable so that each contributor of runoff to 
the system shall pay to the extent to which runoff is contributed; and the state shall be 
exempted from the fee system. However, the state Department of Transportation shall 
cooperate with the municipalities in the planning and implementation of wastewater 
management ordinances, including the providing of funds, if available, to match the fees 
collected by the municipalities annually; 

8) To prepare long range stormwater management master plans; 

9) To retrofit existing structures to improve water quality or alleviate downstream flooding or 
erosion; 

10) To properly maintain existing structures within the Town; 

11) To borrow for capital improvement projects by issuing bonds or notes of the city or town; 

12) To hire personnel to carry out the functions of the stormwater program; 

13) To receive grants, loans or funding from state and federal water quality programs; 

14) To grant credits to property owners for various activities, such as maintaining retention 
and detention basins or other filtration structures on their property; 

15) To make grants for implementation of stormwater program plans;  

16) To purchase, acquire, sell, transfer, or lease real or personal property;  

17) To impose liens;  

18) To levy fines and sanctions for noncompliance; 

19) To provide for an appeals process; and 

20) To contract for services in order to carry out the function of the stormwater program. 

 
 
 



 

 

Article 3. General Provisions 
 
The Bristol Town Code is hereby amended by adopting Chapter 30, Stormwater Management 
District and Enterprise Fund, relating to stormwater management in the Town of Bristol, and 
stating findings regarding stormwater management needs in the Town of Bristol; establishing a 
SMD and a Stormwater Fund as a dedicated enterprise accounting unit of the Town of Bristol; 
stating the service area, purposes and powers of the SMD; providing definitions; stating general 
rate policies; providing for severance of sections of the ordinance; establishing an effective date; 
repealing conflicting ordinances; and other purposes as set forth herein. 
 
Article 4. Authority and Jurisdiction 
 
Under the authority of RIGL 45-61, this SMD is authorized to collect stormwater fees from all 
persons owning land from which stormwater runoff discharges directly or indirectly to the 
stormwater system managed by the Town. 
 
Upon adopting the SMD ordinance, fees collected by the SMD will provide funding for: 
stormwater management services; stormwater infrastructure maintenance; engineering services 
for stormwater management; regulating, in accordance with local, state and federal regulations, 
stormwater discharges from each parcel contributing to the stormwater system; and future 
stormwater fee collection.   
 
The Town Council of any city or town in the state, by itself or with other cities and towns, 
pursuant to Chapter 45-43, and in accordance with the purposes of this chapter, are hereby 
authorized to adopt ordinances creating stormwater management districts. 
 
The jurisdiction of the SMD shall encompass all of the Town of Bristol and any/all other 
municipalities entering into a SMD with the Town of Bristol. 
 
Article 5. Definitions 
 
Terms used in this ordinance are defined as follows: 
 

1) Abatement - Any action taken to remedy, correct, or eliminate a condition within, 
associated with, or impacting a drainage system. 

2) Approved plans - Plans approved under Chapter 29 of the Bristol Town Code. 
3) BMPs - Best Management Practices 
4) CSO - Combined Sewer Overflow or Combined Sewer Outlet. 
5) Credits - Credit shall mean a conditional reduction in the amount of a stormwater fee to 

an individual property based on the provision and continuing presence of an effectively 
maintained and operational on-site stormwater system or facility or other service or 
activity that reduces the  

6) Town’s cost of providing services. 
7) Customers - Customers of the SMD shall include all persons, properties, and entities 

served by the Town’s acquisition, management, maintenance, extension, and 
improvement of the public stormwater management systems and facilities and regulation 
of public and private stormwater systems, facilities, and activities related thereto, and 
persons, properties, and entities which will ultimately be served or benefited as a result 
of the stormwater management program. 

8) Developed Land - Property altered from its natural state by removal of vegetation, 
construction, or installation of improvements such as buildings, structures, or other 



 

 

impervious surfaces, or by other alteration that results in a meaningful change in the 
hydrology of the property during and following rainfall events (agricultural and forestry 
operations exempted).  

9) Exemption - Exemption shall mean not applying to or removing the application of the 
stormwater fee from a property. No permanent exemption shall be granted based on 
taxable or non-taxable status of the property owner – except state properties. 

10) Impervious Cover/Surfaces - Those areas that prevent or impede the infiltration of 
stormwater into the soil as it entered in natural conditions prior to development. 
Impervious areas include, but are not limited to, rooftops, sidewalks, walkways, patio 
areas, driveways, parking lots, storage areas, compacted gravel surfaces, awnings and 
other fabric or plastic coverings, and other surfaces that impede the natural infiltration of 
stormwater runoff that existed prior to development. 

11) Municipal Separate Storm Sewer System (MS4) - A conveyance or system of 
conveyances that is: owned by a state, city, town, village, or other public entity that 
discharges to waters of the U.S.; designed or used to collect or convey stormwater 
(including storm drains, pipes, ditches, etc.); not a combined sewer; and not part of a 
Publicly Owned Treatment Works (sewage treatment plant). 

12) Pollution - The contamination or other alteration of the physical, chemical or biological 
properties of any natural waters of the Town, or the discharge of any liquid, gaseous, 
solid, radioactive or other substance into any such waters as will or is likely to create a 
nuisance, or render such water harmful, detrimental, or injurious to the public health, 
safety and welfare or to other beneficial uses. 

13) Private - That property or facilities owned by individuals, corporations, and other 
organizations and not by a city, county, state, or federal government agency. 

14) Public - Property or facilities owned by a city, county, state, federal government or 
agency thereof. 

15) Stormwater - Precipitation as it falls to the earth, surface runoff and drainage, and paths 
taken by such water. 

16) Stormwater Drain - A drain that carries stormwater, surface runoff, and drainage, but 
which excludes sanitary sewage and industrial wastes. 

17) Stormwater Management Programs and Services - Those administrative, engineering, 
operational, regulatory, and capital improvement activities and functions performed in 
the course of managing the stormwater systems of the Town of Bristol, plus all other 
activities and functions necessary to support the provision of such programs and 
services. 

18) Stormwater Management Systems and Facilities - Those natural and man-made 
channels, swales, ditches, swamps, rivers, streams, creeks, branches, reservoirs, 
ponds, lakes, drainage ways, inlets/outlets, catch basins, pipes, head walls, storm 
sewers, conduits, manholes, energy dissipation structures, retention/detention basins 
and other physical works, properties, and other improvements which transfer, control, 
convey or otherwise influence the movement of stormwater runoff and its discharge to 
and impact upon receiving waters. 

19) Stormwater Fees - The fee imposed pursuant to this article for the purpose of funding 
costs related to stormwater programs, services, systems, and facilities. 

20) System - <<Define>>. 
21) Undeveloped Land - Land in its unaltered natural state or which has been modified to 

such minimal degree as to have a hydrologic response comparable to land in an 
unaltered natural state shall be deemed undeveloped. Undeveloped land shall have no 
pavement, asphalt, or compacted dirt or gravel surfaces or structures which create an 
impervious surface that would prevent infiltration of stormwater or cause stormwater to 



 

 

collect, concentrate, or flow in a manner materially different than that which would occur 
naturally. 

 
Article 6. Establishment of a Stormwater Enterprise Fund 
 
The <<appropriate official>> of the Town of Bristol shall establish a dedicated stormwater 
enterprise fund in the Town budget and an accounting system for the purpose of managing all 
funds collected for the purposes and responsibilities of the stormwater program. All revenues 
and receipts of the SMD shall be placed in the stormwater enterprise fund, which shall be 
separate from all other funds, and only expenses of the stormwater program shall be paid by the 
fund. Fees will be set at a rate that covers the costs associated with stormwater management 
planning, staffing, engineering, maintenance and repair, public education, capital improvements, 
technical support, and other services approved by the municipality that authorizes the function 
of the stormwater program. Expenditure of funds may consider both stormwater quality and 
quantity management needs, and is limited to the following: 
 

a) Operating expenses;  
b) Non-operating expenses, such as equipment;  
c) Payment on principal and interest on debt obligations;  
d) Capital investments including stormwater best management practices (BMPs) and 

components (e.g., purchase of plants and other amenities to support stormwater 
management alternatives utilizing vegetation);  

e) Reserve expenses; and  
f) Other costs as deemed necessary by the Town Council. 

 
The <<appropriate official>> of the Town of Bristol may establish sub-units within the 
stormwater enterprise fund to account for any agreements, memorandums of understanding or 
preexisting commitments to state, local and/or regional groups.  
 
Article 7. Requirements for On-site Stormwater Management 
 
All property owners and developers of property within the Town of Bristol shall provide, manage, 
maintain and operate stormwater systems to meet Chapter 29 – Soil Erosion, Runoff, and 
Sediment Control of the Bristol Town Code, the Smart Development for a Clean Bay Act of 2007 
and the Rhode Island Stormwater Design and Installation Standards Manual as required by 
state or local regulations and ordinances and be consistent with development regulations of the 
Town of Bristol and the State of Rhode Island.  
 
Article 8. Services Provided 
 
The drainage system of the Town of Bristol is comprised of all surface water bodies, including 
rivers, perennial and intermittent streams, lakes, ponds, reservoirs, drainage ways, retention 
ponds or basins, channels, ditches, culverts, swales, storm sewers, inlets, catch basins, pipes, 
head walls or other natural or man-made structures and/or discharges within the jurisdiction that 
generate, control and/or convey stormwater and through which the Town intentionally diverts 
stormwater runoff from its public streets and properties. For the purposes of operating, 
maintaining and improving the stormwater management system, the Town owns or has legal 
access to portions of the system that: 

(a) Are located within public streets, easements, and rights-of-way of the jurisdiction;  
(b) Are subject to access provisions established by the Town for the purpose of operating, 
maintaining, and/or improving stormwater systems and facilities; and  



 

 

(c) Are located on publicly held lands of other jurisdictions, and to which the Town has 
adequate access for the purposes of operating the stormwater system. 

 
Stormwater systems located on private property or on public property for which no access 
provisions have been made shall be considered the legal responsibility of the property owner. 
 
The SMD may provide some or all of the following services: 
 

1) Administer the stormwater management program for the Town of Bristol;  
2) Perform necessary studies and analysis of the service area or potential service area(s);  
3) Acquire, construct, operate, maintain, manage, protect, and enhance the stormwater 

infrastructure, including betterments and connections to the public drainage system; 
mapping of natural and man-made features affecting stormwater management;  

4) Detect and eliminate illicit discharges to the stormwater management system;  
5) Develop stormwater management criteria;  
6) Periodically inspect properties to determine contribution to municipal stormwater flows 

and pollutant loads;  
7) Inventory stormwater management facilities;  
8) Maintain an up-to-date database of residential and non-residential properties in the 

service area, billing class codes for each parcel, runoff contributions of each property to 
the stormwater system, and charges and payments for each account;  

9) Regulate, in accordance with local, state and federal regulations, the stormwater 
discharges from each parcel contributing to the stormwater system;  

10) Perform inspections of stormwater management structures and facilities, both during and 
after development/construction;  

11) Perform master planning for watershed management and capital improvements;  
12) Perform hydrologic modeling of a watershed and its subwatersheds;  
13) Provide engineering services for stormwater management;  
14) Develop and maintain best management practices (BMPs) for stormwater;  
15) Restore natural features (wetlands and streams, for example);  
16) Develop flood control/abatement projects;  
17) Coordinate a needs assessments for an entire watershed or its subwatersheds;  
18) Enter into operating agreement with other agencies;  
19) Monitor water quality in surface waters; 
20) Revise/update local comprehensive plans with respect to stormwater management;  
21) Obtain federal and state permits necessary to conduct its duties;  
22) Obtain and administer grants and loans from public and private sources as authorized by 

the Town;  
23) Collect stormwater fees;  
24) Review development plans and provide comment to the <<local permitting authority>>, 

where that authority is delegated to the SMD by the Planning Board of the Town of 
Bristol; 

25) Acquire land in critical areas to serve as vegetated buffers, stormwater retention or 
infiltrating areas, or other stormwater management purposes; 

26) Acquire easements, rights-of-way, rights-of-entry and use, and means to gain access to 
properties to perform its duties; 

27) Provide periodic training for municipal officials and employees, volunteers, and other 
groups, as appropriate; 

28) Educate and inform the public about the impacts of stormwater runoff and the 
components of a stormwater management plan; and 



 

 

29) Perform any and all other functions necessary to protect public health, safety and 
welfare, protect public and private properties and habitat, and enhance the natural 
environmental and surface waters and groundwater quality within the Town of Bristol. 

 
In addition, the SMD will be responsible for complying with all applicable state and federal 
stormwater permits, including Rhode Island Pollutant Discharge Elimination System (RIPDES) 
municipal separate storm sewer systems (MS4) permits and other Phase I and Phase II 
industrial stormwater permits for applicable municipal activities, and carrying out applicable 
actions under all local stormwater ordinances. As determined by the Town <<appropriate 
official>>, the SMD may serve as the permittee for municipal Phase I or Phase II permits and/or 
assume obligations under the permit. 
 
Article 9. <<Stormwater Management District and Enterprise Fund Review Committee>> 
 
The Department of Public Works (DPW), with the approval of the Town Council, shall establish 
a <<Stormwater Management District and Enterprise Fund Review Committee (Review 
Committee)>>. The <<Review Committee>> shall review and make recommendations to the 
<<appropriate official>> on any abatement application filed by an aggrieved property owner, 
adjustments to the service area of the SMD, rate study results, Stormwater Fee Schedule 
language, etc. Subject to review and approval by the Town Council, the DPW Director is 
authorized to adopt and promulgate policy and procedures defining the <<Review Committee>> 
functions and tasks. 
 
Article 10. Service Area 
 
The service area for the SMD will include all areas of the Town of Bristol that discharge directly 
or indirectly to the stormwater management system maintained by the stormwater program. 
 
This area may change over time as the stormwater system is improved, expanded or 
maintained.  
 
Designated growth areas in the Town are assumed to be priority locations for construction and 
maintenance of stormwater management facilities in order to facilitate development while 
minimizing impacts on environmental resources. Service areas must be consistent with the 
approved/adopted comprehensive plan(s) for the location of interest. 
 
Article 11. Stormwater Fees 
 
In order to accomplish the aforementioned purposes, each property owner shall pay a 
<<monthly/quarterly/annually>> stormwater fee. 
 
Stormwater fees and assessments shall be reasonable and equitable so that each contributor of 
runoff to the system shall pay to the extent to which runoff is contributed and shall be 
determined by the amount of impervious cover on a property. Stormwater charges shall be 
established such that they will provide sufficient funds, proportionately calculated and assessed, 
to construct and maintain the facilities that need to be installed in the Town of Bristol.  
 
The Town may determine and modify the fees of the SMD to ensure that the funds generated 
are commensurate with the cost of stormwater management services in the Town of Bristol. 
Rate studies shall be conducted periodically by the <<Review Committee>> to ensure the equity 
of the fee system.  



 

 

 
To the extent that other funding methods are employed by the Town of Bristol to manage 
stormwater both within and outside the service area, stormwater fees shall support and be 
consistent with plan review and inspection fees, special fees for services, fees in lieu of 
regulatory requirements, impact fees, special assessments and other fees. Fees collected to 
fund stormwater management activities of the Town can also be supplemented by other 
revenues available to the Town of Bristol, most notably state, federal, and private grants or 
loans. 
 
Upon the adoption of this ordinance, the staff of the stormwater program, together with the 
<<Review Committee>> and consulting engineers, shall compose a Stormwater Fee Schedule 
for the purpose of setting the rate structure and assessing fees for properties served by the 
SMD. The results of this effort shall be submitted and approved by the Town Council prior to 
delivery of any bills to customers in the service area. 
 
Article 12. Credits and Exemptions 
 
Credits shall be granted for properties providing on-site or off-site stormwater management 
measures that reduce the impact of the stormwater generated on the property on the Town’s 
cost of providing stormwater management services, provided that such systems are adequately 
maintained. A Credit Manual for the SMD shall be developed by the <<Authorized technical 
representative of the SMD>> specifying the necessary performance standards for stormwater 
systems to qualify for a credit. The percentages for credits shall reflect the extent to which the 
subject properties reduce the peak rate of runoff from the property, or avoid other costs incurred 
by the stormwater management program in the delivery of services, and shall be approved by 
the <<appropriate official>>. <<The maximum possible credit is <<50% to 75%>> of the normal 
fee for the property>>. 
 
Properties shall receive credits, as established in the Credit Manual, for the following: 
 
(1) Properties upon which a permanent and/or perpetual conservation or other protective 
easement has been established, provided such easement: 

(a) Reduces or compensates for the impact that the subject property, or an unrelated 
property, has on public or private stormwater systems or water quality of receiving waters; 
(b) Improves the function of public stormwater systems or the water quality of receiving 
waters; or 
(c) Provides other substantial benefits as identified by the <<Authorized technical 
representative of the SMD>>; 

(2) Stormwater management practices (e.g., on-site detention and retention facilities);  
(3) Peak flow reduction;  
(4) Public outreach and education about stormwater issues in <<City/Town name>> and 
potential solutions; and  
(5) <<Other>>. 
 
Exemptions from stormwater fees are not permitted, except as provided in this section.  
 
In accordance with RIGL 45-61-4(1), the state shall be exempted from the fee system.   
 
Article 13. Right to Enforcement and Violations 
 
Any person who violates any of the provisions of this chapter shall be subject to punitive action 



 

 

as provided in <<cite relevant municipal law(s)>>.  Each day on which such person continues to 
violate the provisions of this ordinance after having been notified of such violation shall 
constitute a separate offense.  Any person who violates any provision of this ordinance shall be 
subject to a civil penalty of up to $ _____ <<insert fee based on local preference>> per day for 
each day that such person is in violation of this ordinance. 
 
Delinquent Fees - Delinquent payments of the stormwater fees enumerated in this article shall 
be subject to interest of 12 percent compounded annually commencing 30 days after the due 
date.  The fee, when overdue, including interest and penalties, is a lien on real property and 
may be collected in the same manner as delinquent real property taxes or by a suit against the 
property owner. 
 
Article 14. Limitation of Liability 
 
Floods from stormwater may occasionally occur which exceed the capacity of the storm 
drainage facilities constructed, operated, or maintained by funds made available under this 
chapter. This chapter shall not be interpreted to mean that property subject to the fees and 
charges established herein will always (or at any time) be free from stormwater flooding or flood 
damage, or that stormwater systems capable of handling all storm events can be cost-
effectively constructed, operated or maintained. Therefore the following limitations on liability 
are set forth: 
 
(1) It is the express intent of the Stormwater Management District and Enterprise Fund to 
protect the public heath, safety and welfare of properties and persons in general. However, this 
ordinance does not create any special duty or relationship with any individual person or specific 
property either within or outside the jurisdiction of the SMD. 
(2) The Town of Bristol shall not be held liable for flood damage or assessing and removing 
pollution sources and reserves the right to assert all available immunities and defenses in any 
action seeking monetary compensation from the Town, or its officers, agents or employees for 
alleged damages arising from alleged failure or breach of duties or relationship as may now 
exist or hereafter be created. 
(3) The issuance of any permit, plan approval or inspection shall not constitute a warranty, 
express or implied, nor shall it afford the basis for any action seeking the imposition of monetary 
damages against the Town or its officers, employees or agents. 
(4) Operation of stormwater systems located on private property or public property not owned by 
the Town of Bristol and for which there has been no public dedication of such systems and 
facilities for operation, maintenance and/or improvements of the system, shall be the legal 
responsibility of the property owner, except as may be affected by the laws of the State of 
Rhode Island and the United States of America. 
 
Article 15. Severability 
 
Each section of this ordinance is severable from all other sections. If any part of this ordinance 
is deemed invalid by a court or competent jurisdiction, remaining portions of the ordinance shall 
not be affected and shall continue in full force. Whenever this ordinance conflicts with any other 
ordinance of the Town, State of Rhode Island, or federal government, the stricter standard shall 
apply, except as limited by state or federal law. 
 
Article 16. Effective Date 
 
This ordinance shall become effective on _________. 
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Introduction 
Properties can create stormwater impacts on receiving waters and community infrastructure at 
different levels.  These impacts are directly related to the amount of impervious surface (e.g. roofs 
and parking areas) on the property and the effectiveness of any stormwater best management 
practices (BMPs) installed on the property.  Where a community may choose to use a stormwater 
management enterprise fund, the fee structure must take into account these variations and the cost 
of service for stormwater management. Crediting of fees is a common mechanism to ensure fees 
are equitable based on the stormwater management controls for individual properties.  
 
 In general, it is best to create a credit mechanism 
that is simple to understand and practical to 
implement. Stormwater credits are granted both to 
increase the fairness with which rates are applied 
and to provide incentives to implement an overall 
stormwater management plan. Often, stormwater 
credits are rewards offered to advance other social 
or environmental objectives. Credits typically do 
not have significant total revenue reduction 
potential. For example, a typical revenue reduction 
amount is around five percent. However, credits 
can make a financial difference to users with large 
impervious areas who will pay larger fees, and it 
provides an opportunity for property owners to mitigate a portion of the fee.   
 
The types of credits most often given by utilities can be grouped into the following categories, 
which have varying levels of complexity: 
 

 Retention or detention: 
o Reduce peak flow and control the rate at which the runoff volume enters the 

drainage system. 
o Structures must meet a town’s design and performance criteria. 
o Graduated credits can be offered for those structures meeting standards. 

 Water Quality BMPs or “Green Infrastructure”: 
o Reduce polluted runoff; supports a town’s stormwater permit (aka Rhode Island 

Pollutant Discharge Elimination System or RIPDES permit) requirements, and 
provides an incentive for being “good” or “green”. 

o Structures must meet a town’s design and performance criteria. 
o Graduated credits can be offered for different levels of treatment. 

 Privately maintaining on-site infrastructure and controls: 
o Reduces the stormwater program costs by relieving the department of maintenance 

costs and responsibility. 
o Intended for large areas, such as campuses, therefore an area/size requirement or 

amount of infrastructure requirement must be specified by the town. 

 Non-structural BMPs (e.g., stormwater education): 
o Services or activities that help reduce the quantity and improve the quality of 

stormwater runoff in lieu of constructing stormwater management infrastructure; 
examples include stormwater education, training, maintaining a RIPDES permit for 
stormwater, pollution prevention, and good housekeeping programs.  

Treatment swale handling parking lot runoff 
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o Supports municipal compliance with RIPDES permit requirements and reduces 
pollution.  

o Commonly used to reduce fees for school 
systems or non-profits that have limited 
funds and are not used to paying utility fees 
but can provide program support. 

o Tracking, administration, and enforcement 
can be cumbersome and time-consuming. 

o Opportunities for cost savings are often 
limited. 

 LID or Green Subdivision, Single Family 
Residential (SFR) credit: 
o Reduces pollution and meets RIPDES 

permit requirements. 
o Rewards ideal design, smart growth, and 

smart home purchases. 
o Each property within a designated subdivision would get same discount. 

Extent of Credits 
Stormwater management enterprise funds use a variety of approaches for user fee credits, not only 
varying the types of credits they offer, but also varying the amount or percentage of the user fee 
that is eligible for credits.   
 
The extent of the credit should consider which stormwater program costs can or should be reduced 
by the qualifying activities.  A property owner can reduce the impact on the stormwater system by 
installing a stormwater management practice (e.g., detention pond), but they should still pay for 
the stormwater program’s fixed costs such as RIPDES permit compliance, administration and 
public education.  Most towns cap credits, but some choose to offer a 100% credit for designs that 
exceed the normal criteria and seek to reduce their adverse stormwater impact to zero.  These are 
typically handled on a case by case basis. 

Post-Development Stormwater Requirements 
Green infrastructure and more traditional stormwater management facilities such as detention, 
retention, infiltration, and sedimentation ponds are required in most instances to address and 
mitigate the effects of urbanization and development. These management facilities must provide 
adequate controls to mimic, as much as possible, pre-development conditions.  
 
Most towns in Rhode Island have identified specific areas where older drainage systems are not 
able to handle the flow or runoff from cumulative urban development resulting in flooding and 
serious damage to property and disruption of infrastructure services. In Bristol, Silver Creek and 
Tanyard Brook watersheds are examples of such areas. These impacted watersheds can have 
additional design requirements. Exemptions to these added requirements can be made on a case-
by-case basis with set criteria specified in advance by ordinance.  Water quality requirements may 
be based on state developed water quality restoration plans (aka Total Maximum Daily Loads or 
TMDLs) and/or conform to the RI Stormwater Design and Installation Standards Manual.  

Further Reading - Case Study 
An example of a stormwater credit system that is easy to use is described in Portland, Maine’s 
Stormwater Credit Manual which may be found at: 
 
http://portlandmaine.gov/DocumentCenter/View/9714 

Bioretention system serving parking lot runoff 

http://portlandmaine.gov/DocumentCenter/View/9714
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