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Introduction
The Town of Warren, Rhode Island received grant funding from the Southeast New England Program
(SNEP) of the US Environmental Protection Agency and administered by Restore America’s Estuaries (RAE)
to develop a neighborhood plan for the Market Street and Metacom Avenue project areas to holistically
address water quality and climate change challenges, while promoting economic redevelopment.  Warren has
a population of 11,147 residents and is located ten miles southeast of Providence, Rhode Island.

The Market Street project area is a dense, mixed-use neighborhood which directly abuts Belcher Cove, a part
of the Palmer River watershed. The area is densely developed with commercial and residential uses and
currently faces tidal flooding impacts and is threatened by significant projected sea level rise impacts.  The
Metacom Avenue project area is primarily a retail and commercial corridor but abuts fully developed
residential areas to the east and west. Due to its location along a ridge, the Metacom area is located outside of
tidal flooding areas, however, its high percentage of paved impervious surface area produces large volumes of
stormwater runoff, which may have significant water quality impacts on the adjacent Palmer and Kickemuit
Rivers and Narragansett Bay.  The two project areas are approximately 1,750 feet apart.

Figure 1.  Market to Metacom Project Areas
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Methodology
At the start of the project, Fuss & O’Neill assessed existing land uses, property values, infrastructure,
regulations, and flooding, as well as the projected sea level rise impacts to the Market Street and Metacom
Avenue project areas. The findings of this assessment are presented the Existing Conditions prepared by
Fuss & O’Neill, dated April 27, 2021. A public workshop to present these findings was help on May 12, 2021.

Using the data in the Existing Conditions, Fuss & O’Neill collaborated with the Town of Warren and
Union Studio Architecture and Community Design to develop and analyze two scenarios for the future of the
Market Street project areas. The two scenarios considered in this analysis are a “No Action Scenario” and a
“Phased Relocation and Restoration Scenario”:

¶ The “No Action Scenario” is a baseline scenario which assumes no actions are taken to adapt to the
climate-related impacts facing Market Street.

¶ The “Phased Relocation and Restoration Scenario” assumes a proactive approach is taken to address
Market Street flooding projections while reimagining the Metacom Avenue area as an opportunity for
redevelopment to accept uses transferred from Market Street. The analysis of these two scenarios
includes impacts to housing and business, infrastructure, the environment, and municipal finances, as
well as estimates of cost of redevelopment and restoration.

The scenarios were presented at a public workshop on July 14. 2021 to solicit input from community
members, property owners, and businesses regarding the impacts facing these two neighborhoods, the two
potential future scenarios and potential steps forward. Based on input from these sessions and from Warren
officials it is recommended that the Town of Warren, with its partners at the State and Federal levels, move
forward with simultaneous implementation of two complementary scenarios:

¶ Move forward with the Phased Relocation and Restoration Scenario for the Market Street area by
implementing a buy-out program for properties threatened by frequent flooding. At the same time,
this would include making transportation more resilient to climate change impacts where possible to
maintain regional and local transportation connectivity, especially for evacuation routes. and utility
infrastructure

¶ Begin the Metacom Avenue Redevelopment plan by changing the zoning in the project area to
Form-Based Code and allowing higher density, mixed-use development that encourages both
commercial development along with upper floor residential housing of various price points.

This Market to Metacom Final Report presents a vision for a future resilient Warren and summarizes the
findings and conclusions regarding the potential futures for the Market Street and Metacom Avenue
neighborhoods. This report also includes relevant climate adaptation case studies, regulatory considerations,
and potential funding sources for implementing adaptation and redevelopment.
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Data Sources

Data for existing conditions assessment, climate change impact projections and for the framing of the
scenarios relied on a variety of municipal, state, and federal data products, projections, and planning
documents. Each data source and project used is the most relevant and up-to-date version of available
information as of the time of this report (October 2021). Data products were not available for all utilities in
the project area.

Table 1.  Summary of Data Used for Scenario Development and Analysis

Data Source Data Product1 Use

Lo
ca

l

Town of Warren Tax Parcel Data
Zoning Maps

Property tax impacts
Housing unit impacts

Stormwater System
Water Distribution
Sanitary Sewer Collection

Utility impacts

St
at

e

Rhode Island Departments of
Administration and Transportation

Technical Papers 164, 167 –
Vulnerability of
[Municipal] Transportation
Assets to Sea Level Rise
and Storm Surge
Transportation
Improvement Plan

Transportation impacts

RIGIS Land Use
Wetlands
Impervious Cover

Water quality impacts

CRMC STORMTOOLS Future Flooding Extent
Projection

N
at

io
na

l

NOAA Sea Level Rise Projection Future Climate Conditions
Assessment

FEMA Flood Insurance Rate Maps Current Flooding Extent
Estimates

Flood Factor First Street Foundation
National Flood Model

Water Depth Damage
Estimates

The Market to Metacom project provides concept level planning scenarios and order of magnitude estimates
on costs and financial impacts.

1 Data products were not available for all utilities in the project area



Warren, RI: Market to Metacom Adaptation and Economic Development Plan – Final Report, December 29, 2021

4

Existing Conditions Assessment

Introduction

The purpose of this assessment is to summarize the existing conditions within both the Market Street and
Metacom Avenue project areas.  This includes existing land development patterns, drainage patterns and land
cover, existing infrastructure and utilities, and existing flooding. The assessment summarizes sea level rise
(SLR) impacts based on mapped projections in various scenarios. Several of the figures in the report
incorporate SLR forecasts to show the extent to which existing features and facilities are affected. Lastly, this
report identifies relevant local and state regulations affecting development and stormwater management
requirements within each project area. Taken together, this information provides a base of knowledge for
understanding the dynamics in the project areas and creating potential scenarios for the future.

Market Street Area

Location and Land Use

The Market Street project area is located south of Belcher Cove and north of Franklin Street. In addition to
the southern portion of Market Street, the project area includes the northernmost 1,900 linear feet of
Metacom Avenue, as well as approximately 2,400 linear feet of Child Street.  The total area within the Market
Street project boundary (Figure 2), including roadways, is approximately 215 acres. The parcels of land within
this project area total approximately 184 acres.
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Figure 2. Market Street Project Area
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The Market Street area historically consisted of farmland and wetlands until its development to meet the need
for housing around the center of Warren with the development of mills in the late 19th and early 20th centuries
(see Figure 3).

Figure 3. Metacom Avenue Project Area in 1939

The area now contains approximately 400 buildings with over 700 housing units and 30 businesses. Land use
in the project area is primarily medium and high-density residential, with pockets of commercial, light
industrial, and active recreation. The historical platting of the larger tracts of open farmland and filling of
marshes into housing blocks has yielded lots that are generally less than 10,000 square feet, developed with
mainly two- and three-family structures.
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Table 2 below lists the land uses within the Market Street project area, and the approximate percentage of the
total parcel area each use occupies.

Table 2.  Market Street Land Uses

Land Use Percentage of Total
Parcel Area

Single Family Residences 19%
2-5 Family Residences 18%
Vacant Commercial/Industrial 15%
Commercial 10%
Industrial 8%
Utility/Railroad 8%
Municipal 7%
Residential – Vacant 5%
Apartments 2%
State 2%
Other 6%

Total 100%

While multi-family lots comprise a slightly lower percentage of land area than single-family lots within the
Market Street project area, multi-family lots account for approximately sixty-two (62) percent of the housing
units in the project area, while single family homes account for twenty-six (26) percent of housing units. The
remaining twelve (12) percent of the total units are provided by apartment buildings.
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Utilities and Infrastructure

Existing utilities within the Market Street project area include sanitary sewer, water, overhead electric, and
drainage infrastructure. Each of the public rights-of-way within the project area have public sanitary sewer
and water mains, as well as overhead power lines operated by National Grid.  Several drainage structures and
pipes exist within the project area. One drainage outfall discharges to Belcher Cove northwest of Jamiel’s
Park. Two additional drainage outfalls exist just north of Franklin Street.

Figure 4. Market Street Sanitary Sewer and Water Infrastructure (with 2050 High Tide)
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Figure 5. Market Street Drainage Infrastructure (with 2050 High Table)
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Transportation Infrastructure

The Market Street project area includes several major surface transportation facilities that are critical to local
and regional traffic, including:

¶ RI-136 – Market Street/Kickemuit Avenue is classified as a minor arterial road and an evacuation
route.  It serves as a segment of the north-south route connecting traffic from the Metacom Avenue
corridor and Downtown Warren with points north including the connections to Interstate 195 in
Seekonk and the regional highway system.

¶ RI-103 – Child Street is classified as a principal arterial road and an evacuation route. It serves as a
primary east-west route connecting traffic from the Metacom Avenue corridor and Downtown
Warren with points east including the connections to Interstate 195 in Swansea and the regional
highway system.

¶ The East Bay Bike Path is immediately adjacent to project area and is a major north-south bicycle
transportation route.
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Property Values and Tax Generation

According to the Warren Tax Assessor database, the total value of the parcels within the Market Street
project area is approximately $138,313,000.  The Market Street project area contains 586 parcels, with an
average property value of approximately $236,000. Approximately thirty-eight (38) percent of the total value
is land value and sixty (60) percent is the value of existing buildings.

Figure 6. Market Street Property Values
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The current annual property tax revenue generated by the parcels within this area is approximately
$2,401,000.

Figure 7. Market Street Property Tax Generation (Annual)
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RIDEM-Regulated Facilities

The Market Street area contains twelve (12) underground storage tanks and one RIPDES Sanitary Waste Site,
according to the list of RIDEM-regulated facilities.

Figure 8. RIDEM Regulated Facilities (with 100 Year Storm)
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Wetlands

According to Rhode Island Department of Environmental Management (RIDEM) mapping, there are 39
acres of wetlands in the Market Street area, including emergent marsh/wet meadow, estuarine emergent
wetlands, deciduous forested wetlands, palustrine open water, and scrub-shrub swamps. These wetland areas
comprise the majority of the undeveloped, vegetated land within the Market Street area.

Figure 9. Market Street Wetlands
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Impervious Surfaces, Drainage
Patterns, and Water Quality

Impervious cover (IC) is any land surface covered by asphalt, concrete, brick, or similar material that does not
allow rainwater to infiltrate into the soil. The percentage of land surface covered by IC is a useful metric or
indicator for examining the impact of urbanization on the health of freshwater systems and water supplies
(Allan, 2004). Larger areas of directly connected imperious cover generally results in larger volumes of
stormwater runoff and can lead to localized flooding.

Approximately forty-six (46) percent of the land area within Market Street is covered with impervious
surfaces. This includes, but is not limited to, roadways, driveways, parking lots, rooftops, and sidewalks.

Figure 10. Market Street Impervious Area

The Market Street project area is located within the Palmer River Subwatershed (RI 0007022E-01A). The
Palmer River has total nitrogen, dissolved oxygen, and fecal coliform impairments with a total maximum daily
load (TMDL) in place for fecal coliform. It is a special resource water identified as critical habitat for rare and
endangered species, as well as a conservation area.

The Market Street area generally drains to the north, to Belcher Cove, which is part of the Palmer River. An
unnamed tributary to the Palmer River runs from a wetland south of Franklin Street, to the north through a
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series of culverts and open channels within the Market Street project area, emptying east of Jamiel Park. The
majority of stormwater from this project area drains untreated overland and through storm drains directly to
its receiving waterbody.
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Metacom Avenue Corridor

Location and Land Use

The Metacom Avenue project area includes the parcels abutting Metacom Avenue (RI Route 136) located
south of Vernon Street and Parker Avenue.  The southern boundary of the project area is located between
Harris Avenue and Jameson Drive.  The total area within the Metacom Avenue project boundary, including
roadways, is approximately 81 acres.

Figure 11. Metacom Avenue Project Area

Through the early history of Bristol and Warren, Metacom Avenue was a secondary north-south roadway
along the ridge above the Kickemuit River. Land uses were primarily agricultural with scattered farms. During
the late 19th and early 20th centuries there was no significant development on Metacom Avenue itself and
limited development of seasonal housing along the shore of the Kickemuit River and Mount Hope Bay.
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Figure 12. Metacom Avenue Project Area in 1939

The period between 1965 and 1985 saw the development of Metacom Avenue as retail/commercial corridor
with a widening of the roadway and associated private development that catered to automobile traffic.  There
is currently little infrastructure to accommodate pedestrians between or within parcels, and no separated
paths or designated lanes for bicyclists.



Warren, RI: Market to Metacom Adaptation and Economic Development Plan – Final Report, December 29, 2021

19

Table 3 lists the land uses within the Metacom Avenue project area and the approximate percentage of the
total parcel area each use occupies.

Table 3 - Metacom Avenue Land Uses

Land Use Percentage of Total
Parcel Area

Commercial/Industrial 39%
Single Family Residences 23%
Multi-Family Residences 12%
Vacant Improved Land 13%
State/Railroad/Utility 7%
Vacant Unimproved Land 6%

Total 100%
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Utilities and Infrastructure

Within the Metacom Avenue project area, existing utilities include sanitary sewer, water, electric, and drainage
infrastructure.  Public sanitary sewer and water mains are present within the public rights-of-way within the
project area.  Overhead electrical lines operated by National Grid are located along Metacom Avenue and the
intersecting streets within the project area.  Several drainage structures and pipes exist within the project area
with outfall discharges to the Kickemuit River.

Figure 13. Metacom Avenue Sanitary Sewer and Water Infrastructure
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Figure 14. Metacom Avenue Drainage Utilities/Infrastructure

Transportation Infrastructure

RI-136 - Metacom Avenue is a major north-south surface transportation facility that is critical to local and
regional traffic.  The section of Metacom within the project area is classified as a minor arterial road and an
evacuation route.  It serves as a segment of the north-south route connecting traffic from Bristol and Warren
with points north including the connections to Interstate 195 in Seekonk and the regional highway system. It
is also one of the two primary routes connecting south to Bristol and the Mount Hope Bridge.
This segment of Metacom Avenue also connects just north of the project area with RI-103 – Child Street
which is classified as a principal arterial road and an evacuation route. RI-103 serves as a primary east-west
route connecting traffic from the Metacom Avenue corridor and Downtown Warren with points east
including the connections to Interstate 195 in Swansea and the regional highway system.
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Property Values and Tax
Generation

The Metacom Avenue project area contains 116 parcels, with a total value, according to the Warren Tax
Assessor, of approximately $59 million dollars. Approximately 31% of the total value is land value and 62% is
the value of existing buildings.  The current tax revenue generated by the parcels in this project area is
approximately $1,025,000.

Table 4 lists the tax generation percentage for various uses within the Metacom Avenue project area.

Table 4 – Metacom Avenue Tax Generation

Land Use Percentage of Total Tax Generation
Commercial/Industrial 50%
Single Family Residences 24%
Multi-Family Residences 22%
Other 4%

Total 100%

Figure 15. Metacom Avenue Property Values
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Figure 16. Metacom Avenue Property Tax Generation (Annual)
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DEM-regulated Facilities

The Metacom Avenue area contains six (6) underground storage tanks, according to the list of RIDEM-
regulated facilities. None of them are subject to forecast SLR impacts through the period 2050.

Figure 17. RIDEM-Regulated Facilities with 100-Year Storm
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Wetlands

According to Rhode Island Department of Environmental Management (RIDEM) mapping, there are no
wetlands within the Metacom Avenue project area.

Impervious Surfaces, Drainage
Patterns, and Water Quality

The majority of precipitation that falls on impervious surfaces in the Metacom project area is captured by
conventional stormwater infrastructure and directed to the Kickemuit River. Approximately 76% of the
total project area, including roadways, is impervious. This high percentage of impervious area results in
large volumes of stormwater runoff.  Catch basins within roadways capture some runoff within this
project area and the storm drains discharge at several outfalls to the Kickemuit River. Impairments listed
for the Kickemuit River include fecal coliform and phosphorus.

Figure 18. Metacom Avenue Impervious Area
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Designated Flood Zones

Forty-eight percent (48%) of the Market Street project area lies within the 100-year flood zone (Zone AE),
with a flood elevation of 13’ (NAVD 88), according to FEMA Flood Insurance Rate Map (FIRM) No.
44001C0008H, effective July 7, 2014.  Sixteen percent (16%) of the Market Street project area is within Zone
X, an area inundated by the 500-year flood.

The Metacom Avenue project area is outside of the 100-year and 500-year flood zones (Figure 19). The 100-
year flood zone is a designated area that has a 1-in-100 chance (or 1% chance) of flooding in any given year.
This also means it can flood more than once within a 100-year period, and can even flood more than once in
the same year. The 500-year flood zone has a 1-in-500 chance (or .02% chance) of flooding in any given year.

Figure 19. FEMA Flood Zones
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Sea Level Rise Projections and Impacts

Sea Level Rise Projections – Market
Street Project Area

The following figures (Figures 20 through 24) reflect the National Oceanic and Atmospheric Administration’s
(NOAA’s) “high” SLR forecast for the Market Street project area.  Figures show the mean higher high water
(MHHW), which is defined as the average height of the highest tide recorded at a tide station each day during
the recording period. As shown on Figure 20, MHHW in 2020 already inundates a portion of the Market
Street project area east of Jamiel Park, as well as the wetland east of Route 136.

Figure 20. Market Street – Sea Level Rise Projection for 2020
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These impacted areas are projected to expand over time, causing at least one foot of flooding within Market
Street by 2035. By 2050, the lowest-lying portions of Market Street are projected to have three feet of
flooding during MHHW, a portion of Child Street will have up to one foot of flooding, and many of the
properties between Belcher Cove and Market Street will be impacted. Projections for the year 2070 indicate
that a substantial portion of Market Street and the surrounding neighborhood will be inundated by three feel
of water, with lowest areas, including wetlands, experiencing six-foot flood depths (Figure 23). In 2100, SLR
at high tide is projected to impact the majority of the Market Street project area, with flood depths reaching
nine feet within much of Market Street and maximum depths of 12 feet within the project area (Figure 24).

Figure 21. Market Street – Sea Level Rise Projection for 2035
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Figure 22. Market Street – Sea Level Rise Projection for 2050

Figure 23. Market Street – Sea Level Rise Projection for 2070
















































































































































