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1. Executive Summary
This report evaluates river restoration needs and opportunities at Pontiac Dam on the
Pawtuxet River in Warwick, RI. Center for Ecosystem Restoration (CER), a non-profit
organization with the mission of restoring ecosystems and communities, examined the
feasibility and practicability of dam removal at this location, and determined that dam
removal is the preferred alternative for restoration of the Pawtuxet River at Pontiac Dam.
Due to its location on the third-largest tributary of Narragansett Bay, Pontiac Dam in its
present state causes significant environmental, economic and social harm to the public.
Conversely, Pontiac Dam presents one of the most important river restoration
opportunities in Rhode Island today. Restoration of the Pawtuxet River at Pontiac Dam can:
• Restore water quality in the lower Pawtuxet River and Narragansett Bay;
• Restore river ecosystems in the lower Pawtuxet River;
• Restore migratory fish such as river herring and American shad, and other native
fish and wildlife;
• Provide economic enhancement for Rhode Island’s fisheries and waterdependent tourism sectors;
• Reduce risks and hazards presented by the dam, particularly those associated
with flooding and potential dam failure;
• Enhance Rhode Island’s resilience to climate change; and
• Reduce or eliminate public and private costs related to flooding, dam failure,
maintenance and inspection.
This report describes needs and opportunities related to river restoration at Pontiac Dam
and provides recommendations for action. Specifically, the approach of this report is to:
1. Demonstrate the need for river restoration at Pontiac Dam;
2. Define potential goals for river restoration;
3. Identify dam removal as the preferred alternative for restoration;
4. Identify other potential restoration actions;
5. Evaluate whether dam removal is feasible and practicable; and
6. Provide recommendations for restoration at Pontiac Dam.
This report recognizes that Pontiac Dam appears to be privately owned, and that the dam
owners are the key decision-makers regarding maintenance or removal of the dam.
However, this privately-owned structure has a significant impact on public resources;
therefore, the findings and recommendations of this report focus on the public interest in
this structure and the ecosystem that it impacts.
In order to evaluate dam removal as the preferred alternative, CER reviewed site, habitat
and watershed conditions; commissioned hydraulic and hydrologic (H&H) analysis; and
commissioned screening-level analysis of river sediments. The H&H analysis, conducted by
Princeton Hydro, LLC, a leading river engineering firm, compared a range of potential
scenarios, including existing conditions (no action), fish ladder construction, and several
configurations of partial and full dam removal. Princeton Hydro used the existing FEMA
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flood insurance study (FIS) model for the Pawtuxet River as the basis for its H&H analyses;
in order to improve upon that model for purposes of this report, Princeton completed onsite topographic and bathymetric surveys to develop an existing conditions plan and
accurate river channel cross-sections, and incorporated long-term US Geologic Survey flow
records into its model.
In addition to determining that full dam removal is expected to be the most beneficial and
cost-effective restoration option at this site, CER’s analyses identified no unexpected or
unusual obstacles that should prevent the removal of Pontiac Dam, although much
additional work is necessary to finalize restoration design and secure regulatory approval.
CER recommends further action to pursue removal of Pontiac Dam, beginning with
engineering design and permitting. CER further recommends that the design of the dam
removal incorporate floodplain restoration and site enhancements, including improved
public access, on the south bank of the river. The report provides a brief summary of public
and private grant sources that may be available to fund this work.
Pontiac Dam is a regulated dam, classed as low hazard by the R.I. Dept. of Environmental
Management (RIDEM). CER recommends that RIDEM update its inspections for this
structure, consistent with the state’s dam safety law (250-RICR-130-05-1); and
recommends that, in assessing potential hazards presented by this dam, RIDEM consider
site-specific factors that were overlooked in its most recent assessment.
As a result of this study, CER concludes that full removal of Pontiac Dam is the preferred
alternative for restoration at this site, and that this action is expected to provide:
• Significant ecological benefit to the Pawtuxet River, its lower watershed and
Narragansett Bay through improvement of water quality and habitat;
• Restoration of historic spawning runs of native migratory fish, particularly
anadromous shad and herring, to the upper mainstem of the Pawtuxet River;
• Elimination of risk and hazards related to dam-induced flooding and potential dam
failure;
• Significant social and recreational benefit (with site enhancements);
• Long-term cost-effectiveness for river management; and
• Strong potential for public funding for restoration.
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2. Report Purpose & Approach
The purpose of this report is to evaluate river restoration needs and opportunities at
Pontiac Dam on the Pawtuxet River in Warwick, RI. With respect to its size, age, and
structural characteristics, this 19th century textile mill dam is typical of many of Rhode
Island’s aging dams. With respect to its location, however, it is unique.
Due to its location on the third-largest tributary of Narragansett Bay, Pontiac Dam in its
present state causes significant environmental, economic and social harm to public
resources:
• Environmental impacts: The dam actively harms the environment of the Pawtuxet
River and Narragansett Bay by blocking migratory fish access to an area of
significant historic habitat; by degrading habitat for other native riverine species; by
degrading water quality in areas of ecological and recreational importance; and by
contributing to state-listed impairments of these waterbodies.
• Economic impacts: The dam negatively affects Rhode Island’s recreational and
commercial fisheries, which produce $500 million in direct income to the state
(NOAA 2016), as well as the state’s $6.8 billion tourism industry (Tourism
Economics, 2018), much of which is dependent on clean water.
• Public safety impacts: The dam creates risks, hazards and costs to the public,
including a modest impact on upstream flooding, as well as the risk of
environmental and economic damage associated with potential dam failure.
Pontiac Dam also presents a tremendous river restoration opportunity for Rhode Island.
Restoration of the Pawtuxet River at Pontiac Dam has the potential to rectify the impacts of
Pontiac Dam, reduce or eliminate the costs on the environment and the public caused by
the current structure, and to provide significant public benefits. Restoration can:
• Restore water quality in the lower Pawtuxet River and Narragansett Bay;
• Restore river ecosystems in the lower Pawtuxet River;
• Restore migratory fish such as river herring and American shad, and other native
fish and wildlife;
• Provide economic enhancement for Rhode Island’s fisheries and waterdependent tourism sectors;
• Reduce risks and hazards presented by the dam, particularly those associated
with flooding and potential dam failure;
• Enhance Rhode Island’s resilience to climate change; and
• Reduce or eliminate public and private costs related to flooding, dam failure,
maintenance and inspection.
This report describes needs and opportunities related to river restoration at Pontiac Dam
and provides recommendations for action. Specifically, the approach of this report is to:
1. Demonstrate the need for river restoration at Pontiac Dam, based on an
evaluation of current costs and impacts of the dam, risks and hazards presented
by it, and an assessment of the potential benefits of restoration. This work is
presented in Sections 3-6 of this report.
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2. Define potential goals for river restoration, based on consultations with
stakeholders as well as professional experience gained from the completion of
similar projects in Rhode Island and Massachusetts, including the removal of
Pawtuxet Falls Dam downstream of the Pontiac Dam site. (Section 7).
3. Identify dam removal as the preferred alternative for restoration, based on
the ability of this alternative to address the impacts of the present structure and
achieve restoration goals, as well as experience gained from dam removals
elsewhere in New England. (Section 8).
4. Identify other potential restoration actions, including two potential designs
for dam removal; construction of engineered fish passage (fish ladder) over the
existing dam, and the no-action alternative. These alternatives provide
comparisons against which to evaluate the preferred alternative. (Section 9).
5. Evaluate whether dam removal is feasible and practicable. Having identified
dam removal as the preferred alternative, we evaluated the feasibility and
practicability of this alternative at this location. To do so, we contracted with
Princeton Hydro, a leading river restoration engineering firm, to undertake a
technical assessment of potential river restoration scenarios at Pontiac Dam.
Princeton Hydro completed hydrologic and hydraulic (H&H) assessment of the
various alternatives, and engaged in a comparative review of them. Princeton
Hydro also completed screening-level sediment sampling, historical review, and
provided high-level recommendations. This part of our study is summarized in
Section 10, while the results of the Princeton Hydro study are provided in the
appendices to this report.
6. Provide recommendations for restoration at Pontiac Dam. Based on the
foregoing information, CER assessed costs and benefits of all potential scenarios,
concluding that dam removal is the preferred alternative for restoration at
Pontiac Dam. In Sections 11, 12 and 13 of this report, we describe the preferred
alternative in detail, and present recommendations for moving forward at the
site.
This report recognizes that Pontiac Dam appears to be privately owned, and that the dam
owners are the key decision-makers regarding maintenance or removal of the dam.
However, this privately-owned structure has a significant impact on public resources;
therefore, the findings and recommendations of this report focus on the public interest in
this structure.
Pontiac Dam is a regulated dam, classed as “low hazard” by the R.I. Dept. of Environmental
Management (RIDEM). In evaluating potential risks and hazards presented by the dam, CER
reviewed state dam safety files, Rhode Island law (250-RICR-130-05-1), and current site
conditions, recommending that RIDEM re-evaluate the current hazard rating on the dam.

CER – Pontiac Dam – June, 2020 –Page 7 of 34

3. The Pawtuxet River – Geography and Restoration Needs
The Pawtuxet River originates in western Rhode Island, near the state’s border with
Connecticut, and flows eastward into upper Narragansett Bay. It is one of the largest rivers
in Rhode Island and, at 232 square miles, its watershed is the third-largest river basin
within the Narragansett Bay drainage (NBEP 2020).
The upper Pawtuxet River is divided into two main branches. The North Branch of the
Pawtuxet rises in northwestern Rhode Island and is dammed at several locations, including
Scituate, RI, where the state’s largest dam creates the Scituate Reservoir, the source of
drinking water for metro Providence. The river’s South Branch originates in the wetlands
of the state’s Big River Management Area and is also dammed at several points, creating,
among other impoundments, the 650-acre Flat River Reservoir in Coventry. The two
branches of the river join in West Warwick, R.I., at the upstream or western end of Natick
Pond.
From the confluence of the river’s North and South Branches, the Pawtuxet River flows
approximately 11.5 river miles until it meets the waters of Pawtuxet Cove, on the west side
of Upper Narragansett Bay. This lower reach of the river is a broad, low-gradient stream
that winds through commercial districts, suburban neighborhoods, conservation lands and
urban areas, including historic Pawtuxet Village in Warwick and Cranston, RI.
Generally, the upper Pawtuxet River watershed is rural and largely forested, while the
lower watershed is developed and urbanized. Impervious surface cover is, on average, less
than 10% in the upper watershed, but greater than 25% in the lower watershed (WSC
2020), with many large commercial parking lots and a great deal of transportation
infrastructure. Due to these land use characteristics, the river’s industrial history and other
factors, the R.I. Dept. of Environmental Management (RIDEM) today lists various locations
within the river, its tributaries and impoundments as “impaired” by a such factors as low
dissolved oxygen, high levels of fecal coliform bacteria, the presence of mercury in fish
tissue, and compromised aquatic diversity (RIDEM 2018a).
The Pawtuxet River was harnessed for industrial waterpower in the 18th and 19th
centuries, and that industrial legacy still shapes the river’s hydrology and hydraulics, with
many dams and impoundments still in place. Several of the dams are now used to run
hydroelectric turbines. Flow in the lower river is determined by natural watershed
hydrology as well as anthropogenic factors such as managed releases from reservoir dams
and discharges from wastewater treatment plants. The river is periodically subject to
severe flooding – for example in March, 2010, when it crested at a record 20.6 feet, flooding
major highways and causing millions of dollars in property damage (NWS 2020).
Despite its history of industrial modification, the Pawtuxet River is an ecological and
economic asset of regional importance. Once considered among the dirtiest rivers in the
state, water quality has improved significantly in recent years due to improved treatment
at three municipal wastewater treatment plants along the river. Although virtually every
inch of the river has been affected by human activity, much of the river is now surprisingly
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Pawtuxet River Watershed or Drainage Basin, located in Rhode Island on the western shore of
Upper Narragansett Bay. Source: USGS 2007
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wild, meandering through thickly forested floodplains or riverine wetlands. As is often the
case with urban rivers, the river and its floodplains serve as an important refuge and
habitat corridor for a wide variety of fish, birds and wildlife. The river is an important
recreational amenity as well: a popular location for canoeing, kayaking, and fishing. Nature
trails along the banks, on both sides of the lower Pawtuxet River, are well-used by hikers,
dog-walkers, fishers and birders.
Prior to industrial development, the Pawtuxet River supported significant annual runs of
migratory anadromous fish, including Atlantic salmon (Salmo salar), American shad (Alosa
sapidissima) and migratory herring (Alosa spp.). These species, which live as adults in the
ocean but return to fresh water to spawn, are critically important components of coastal
ecosystems, and can be astonishingly abundant in large, undammed streams such as the
pre-industrial Pawtuxet.
Throughout New England, anadromous fish were extirpated in the 18th and 19th centuries
as rivers were dammed for textile mills and other uses of water power. The Pawtuxet River
was no different. Dozens of dams were constructed along its mainstem and branches,
causing the decline of its migratory fisheries. As late as circa 1900, a wooden fish ladder
supported herring migration over the first (downstream) dam at Pawtuxet Falls, but by the
early 20th century this structure fell into disuse. By the mid-20th century, migratory fish –
with the exception of the catadromous American eel (Anguilla rostrata), which can wriggle
over or around low dams – had been completely extirpated from the Pawtuxet River.
In addition to extirpation of anadromous fish, the dams of the Pawtuxet River caused other
harmful ecological impacts. Dams degrade water quality and riverine habitat by increasing
water temperature, reducing dissolved oxygen, impeding natural sediment movement, and
creating conditions that favor invasive species (DER 2007). Today, the Pawtuxet River
exhibits significant ecological degradation in all of these ways.
Beyond their ecological impacts, the Pawtuxet’s dams create significant human hazards by
posing a risk of failure during flooding events, with the potential for severe impacts to
communities and local infrastructure. For example, Concordia Mill Dam on the South
Branch of the Pawtuxet, in Lincoln, RI, failed during the 2010 flood event, causing the
partial collapse of the adjacent mill building. With climate change, the potential for river
flooding has increased, due to both increased precipitation intensity and sea level rise. In
some cases, dams may increase upstream flood elevations, as well, although this depends
on the specific hydraulic characteristics of an individual dam and the landscape around it.
Several dams on the Pawtuxet River continue to provide important functions, such as water
supply, recreation or power generation. Where they do not, dam removal can restore river
ecology, eliminate or reduce risks and hazards, and reduce or eliminate public and private
costs. The Pawtuxet River provides exceptional opportunities for river restoration through
dam removal, with the potential to benefit all Rhode Islanders. The purpose of this report is
to examine opportunities for river restoration through dam removal or other scenarios at
one barrier on the river, Pontiac Dam.
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4. Recent Restoration Actions on the Pawtuxet River
In 2002, the R.I. Dept. of Environmental Management (RIDEM) identified the Pawtuxet
River as having potential for the restoration of river herring, alewives and American shad
(RIDEM 2002). In 2006, the Narragansett Bay Estuary Program (NBEP) and Pawtuxet River
Authority (PRA), with funding from the US Environmental Protection Agency (EPA) and US
Fish & Wildlife Service (FWS), began investigating restoration options at Pawtuxet Falls
Dam. At the time, Pawtuxet Falls Dam was the first (downstream) barrier to migratory fish
passage, located at the mouth of the river on Pawtuxet Cove. The dam consisted of a long,
low concrete spillway between floodwalls, built in 1926 to replace an earlier timber or
stone mill dam at the same location.
Over the next several years, the restoration partnership grew to include the R.I. Coastal
Resources Management Council (RICRMC), Save the Bay, the National Oceanic &
Atmospheric Administration (NOAA), RIDEM, the Natural Resources Conservation Service
(NRCS), the municipalities of Warwick and Cranston, and others. Together, the partners
concluded that the most
practical and beneficial
option for restoring fish
passage and ecological
integrity to the lower
Pawtuxet River would be
removal of Pawtuxet Falls
Dam. The partners
evaluated several
restoration options,
including construction of
an engineered fish
passage structure or fish
ladder, completing H&H
assessment and other
analyses, selecting dam
removal as the alternative
that would provide the
greatest environmental
Removal of Pawtuxet Falls Dam, 2011
and social benefit.
In 2011, the restoration partners removed most of Pawtuxet Falls Dam, completing
“Phase 1” restoration of the Pawtuxet River and opening the lower Pawtuxet River to
Narragansett Bay for the first time in two centuries. The project was Rhode Island’s largest
dam removal at the time, restoring migratory fish and natural river hydrology to seven
river miles (54 surface acres) of the river. Total cost for design, permitting and
construction of the dam removal was approximately $1 million.
In 2012 and 2013, the RIDEM Division of Fish & Wildlife began stocking river herring and
American shad back into the system, and has deemed shad and herring restoration efforts
CER – Pontiac Dam – June, 2020 –Page 11 of 34

successful to date. Today, the Lower Pawtuxet River is one of the longest undammed
coastal river reaches in Rhode Island, as measured from salt water to what is now the first
intact river barrier, Pontiac Dam – approximately eight miles along the river mainstem.
In addition to its ecological benefits, removal of Pawtuxet Falls Dam provided significant
flood reduction benefits to one of Rhode Island’s most vulnerable flood plains, an area
hard-hit by river flooding on numerous occasions, resulting in reduced flooding of lowlying facilities.
5. Pontiac Dam
With the removal of Pawtuxet Falls Dam, Pontiac Dam in Warwick, R.I., became the first and
most significant barrier to upstream passage for migratory fish on the Pawtuxet River.
Pontiac Dam is a typical 19th century mill dam which once powered Pontiac Mills, a major
textile mill that produced “Fruit of the Loom” brand clothing (the dam is also known as
Fruit of the Loom or Pontiac Mills Dam). Pontiac Dam is believed to have been built circa
1863, when the textile mill was constructed (see Appendix A); however, there were earlier
mills at the site, as well as indications that the present dam includes components of earlier
structures that were raised, reinforced or modified around 1863. RIDEM dam safety files
(RIDEM 2020a) state that the dam was built in 1918. This date is most likely the date of
later modifications to an earlier dam, as evidenced by the presence of a concrete apron
immediately upstream of the dam and a concrete walkway above it. Pontiac Mills ceased
production of textiles in 1970 and hydropower generation at the site was discontinued at
about that time. Pontiac Dam has not generated power in many decades and is not
currently licensed for power production by the Federal Energy Regulatory Commission
(FERC).
Pontiac Dam is identified as Dam #144, Fruit of the Loom Dam, on RIDEM’s dam safety map
(RIDEM 2020b). The map appears to show several dam structures downstream of Pontiac.
A field survey by Center for Ecosystem Restoration (CER) in 2015 found the remnants of
one historic timber structure, but nothing that impounded water or which presented
significant obstacles to canoe or fish passage under typical flow conditions. We determined,
therefore, that the mainstem Pawtuxet River is generally passable by migratory fish up to
Pontiac Dam.
Pontiac Dam is is approximately 97 feet long with a structural height of approximately 10
feet (RIDEM 2020a, GZA 2002). The dam appears to be a typical 19th-century “timber-crib”
dam: a masonry structure constructed of large, un-mortared stones, held in place by
wooden framing. As noted, there is later concrete work applied over the stonework. CER
did not conduct a structural analysis of the dam or floodwalls; nor were any recent
structural reports available in the public record. Therefore, the condition of these
structures is unknown.
Route 5 (Greenwich Avenue or Lambert Lind Highway) crosses the Pawtuxet River
approximately 400 feet upstream of the dam. Upstream of the dam and Greenwich Avenue
is an area of the river that is backwatered or impounded by the dam. According to
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information in RIDEM’s dam safety files, the normal storage capacity of this reservoir is
120 acre-feet, with a maximum capacity of 200 acre-feet (GZA 2002).
There are stone and concrete floodwalls on both sides of the river in the vicinity of the
dam; on the north bank of the river, these floodwalls form the foundations of large
buildings currently in use (NYLO Hotel and Pontiac Mills). The north bank floodwalls are
approximately four to eight feet high upstream of the dam, extending as far as Warwick
Avenue; downstream they are about 10 feet high, running roughly 400 feet to the old mill
tailrace. The south bank floodwalls extend about a hundred feet upstream and downstream
of the dam; they are about six feet high upstream, and 10 feet high downstream.

Pontiac Dam
The location of Pontiac Dam is ecologically significant. According to historical records, prior
to construction of the dam, the area was the location of an important fishing weir for
salmon, shad and herring. This historical fact provides two important pieces of
information: first, that this reach of the Pawtuxet was once productive habitat for
migratory fish; and second, that there may have been a natural falls or constriction at this
location, but one that was passable to anadromous fish. Weirs were often built on falls, as
were early dams. This information suggests that there may be a bedrock outcropping under
the dam, but that, absent the dam, it could be made again passable to anadromous fish.
With the removal of Pawtuxet Falls Dam in 2011, Pontiac Dam became the first or
downstream barrier to fish passage on the Pawtuxet River. It therefore prevents migratory
fish from accessing valuable habitat immediately upstream and, ultimately, the entire
Pawtuxet River watershed. Between Pontiac Dam and the next upstream barrier, Natick
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Dam, lies approximately 2.5 river miles or 35 surface acres of potential herring and shad
habitat. With restoration of passage at Natick Dam, the restoration of Pontiac Dam could
unlock an additional two river miles or 38 surface acres of habitat. From a fisheries
restoration perspective, then, Pontiac Dam is clearly the most important location on the
Pawtuxet River.
Pontiac Dam’s location is potentially important from a flooding perspective, as well. Pontiac
Mill was damaged extensively by the floods of March, 2010, as was the Warwick Mall, one
of the state’s largest retail complexes just 500 feet upstream of the dam. Although Pontiac
Dam is classed as a “low hazard” dam by RIDEM (RIDEM 2018b), the Greenwich Village
apartment complex is located approximately 300 feet south of the dam, with most of the
building situated downstream of the dam. This apartment complex was flooded in 2010.
Pontiac Dam therefore has the potential to create flooding problems upstream (by raising
floodwater elevations during a flood event) and downstream or adjacent to the dam (in the
event of dam failure).

Flooding of the Pawtuxet River at Pontiac Mills, March, 2010. Composite image by Princeton
Hydro, LLC, for CER.
The dam is rated “low hazard” by RIDEM under the state’s dam safety regulations (250RICR-130-05-1). Based on CER’s review of RIDEM’s dam safety files (RIDEM 2020a), this
classification appears to be based on a dam breach analysis by the engineering firm GZA.
The analysis is undated but appears to be based on a site visit conducted in May, 2002 (GZA
2002). The analysis utilizes a simple hydraulic model to estimate the size of the
downstream wave expected to result from a dam breach.
While the GZA analysis utilizes standard state practice for this type of analysis, it omits
several important site factors at Pontiac Dam. First, the analysis utilizes “average stream
flow conditions” to model the impact of a dam breach; the report states that this flow is
45% of the FEMA 100-year flood estimate, and 15% of the FEMA 500-year flood estimate.
Dams are far more likely to fail under high-flow conditions; therefore, the analysis is based
on a downstream wave that is smaller than that which is most likely to occur under realworld conditions. As a result, the “flood hazard area” modeled by the analysis is quite small
does not show overbank flooding.
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In 2010, there was considerable flooding in the floodplain, including at the Greenwich
Village apartment complex immediately downstream of the dam, without a dam breach.
The GZA report does not acknowledge the presence of the apartment complex, nor does it
consider the effect of a potential dam breach on this residential facility under 100-year or
500-year flood conditions – when the dam is most likely to fail. The GZA report also does
not consider the potential impact of floodwall failure, which often occurs when dams of this
type fail during flood events, for example at the Concordia Mill dam failure on the South
Branch of the Pawtuxet River in 2010. The north floodwall serves as the foundation for a
hotel and for Pontiac Mills, which is also now a residential building.
GZA’s dam safety analysis also
overlooks a potentially significant
flooding scenario at Pontiac Dam
which occurred in 2010, several years
after the analysis was conducted. The
dam currently has a concrete
pedestrian footbridge located about
four feet directly above the spillway.
During the 2010 flood, the space
between the spillway and pedestrian
bridge became jammed with large
flotsam, effectively raising the height
of the dam by about six feet. The GZA
analysis models a breach of the dam
itself, but does not consider the
potential for a dam breach under these
conditions when the hydraulic height
of the dam is raised due to trees,
dumpsters or other flood-driven
materials jammed between the
spillway and the footbridge.
Because it does not consider
important site-specific factors, GZA’s
Floodwall and Building Failure at Concordia Mill,
dam safety analysis, on which DEM’s
Pawtuxet River, 2010. Courtesy of Fuss & O’Neill.
hazard rating is based, may
significantly underestimate the risks and hazards presented by Pontiac Dam. In evaluating
the potential consequences of a failure of Pontiac Dam under flood conditions, it considers
dam failure only under average flow conditions, rather than flood conditions when the dam
is, in fact, most likely to fail. The GZA report considers only the failure of the main spillway,
but does not consider the potential impacts of flotsam jamming under the footbridge to
raise the upstream water surface elevation by an additional four to six feet, which would
both significantly increase the pressure on the dam, and increase the volume of water to be
released in the event of failure. Nor does it consider the potential impact of floodwall
failure that is often associated with spillway collapse. The study does not acknowledge the
presence of a large apartment complex immediately downstream and adjacent to the dam,
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which flooded in 2010. And finally, the study is now nearly 20 years old. State regulations
mandate inspections of low-hazard dams at least every 5 years (250-RICR-130-05-1).
Federal guidelines also recommend that dams be inspected at least every 5 years (FEMA
2004).
In 2010, a study commissioned by Rhode Island’s state economic development agency
determined that Pontiac Dam is not an economically viable site for hydropower
development, due to its low head, the lack of a presently existing federal operating license,
the current condition of the dam, and the variability of flow in the river, limiting annual
generation capacity and revenue. Environmental studies and other regulatory
requirements, coupled with the cost of equipment and any needed structural repairs,
would require substantial initial funding, not likely to be justified by the revenue potential
of the dam. Essex Partnership, an engineering firm specializing in hydroelectric licensing
and development, performed an economic analysis to evaluate hydroelectric opportunities
on Pawtuxet River dams. The analysis concluded that hydroelectric development at Pontiac
Dam would be “uneconomic even under the most promising development conditions”
(RIEDC 2010).
Like many dams in Rhode Island, Pontiac Dam appears to be privately owned. While this
report did not include a title search or real-estate examination, based on a review of
Warwick land records, it appears that the ownership of the dam is shared between two
property owners, one on each side of the river: Union Mill LLC, which owns the property at
334 Knight Street, and Greenwich Village Associates, which owns the property at 300
Lambert Lind Highway. Prior to further action, CER recommends additional real-estate
research to definitively establish ownership of the dam and identify any historic water
rights that may be extant.
6. Need for Action – Impacts of Pontiac Dam
There are more than 600 dams in Rhode Island, the vast majority of which were built to
power 19th century factories, and which no longer serve their original purpose. Of these
aging mill dams, some provide important current values, such as power generation,
freshwater fisheries habitat, recreational opportunities or aesthetic amenities. All dams,
however, confer significant impacts, both ecological and social. In other words, some dams
provide public or private benefits, while all dams create public or private costs.
As a whole, Rhode Island’s network of dams causes significant negative impacts to the
state’s environment, particularly Narragansett Bay and its tributaries, and places
significant costs on the public. These impacts and costs are wide ranging, including
everything from the reduction of migratory fish runs, to degradation of water quality, to the
social costs of increased flooding and the occasional, but potentially catastrophic,
consequences of dam failure. Further, the negative impacts and costs of dams and dam
management are increasing as climate change increases river flows and other stress
factors, and as 19th century dams continue to deteriorate, in many cases with little or no
inspection or maintenance.
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Responsible management of Rhode Island’s rivers and watersheds, therefore, requires that
dam removal be investigated wherever practicable, and particularly in locations where
existing migratory fish runs are directly impacted by the structure. Where an individual
dam no longer serves its designed purpose, we must consider whether the public or private
benefits of the structure continue to outweigh its public or environmental costs. These
dams exist for historical reasons; but we must assess their costs and impacts in the present
day. Where the present benefits of a dam do not outweigh its present costs and impacts,
removal should be pursued where practicable, in order to restore the local river
environment, restore the Narragansett Bay ecosystem, and to reduce risks and costs
associated with both routine flooding, and the potential for catastrophic flooding caused by
dam failure.
While Pontiac Dam is a privately-owned structure, it imposes significant costs on the public
by continuously impacting public resources. Like all dams, Pontiac Dam alters the
hydrology, biology and water quality of the Pawtuxet River, one of Narragansett Bay’s
largest tributaries and a public waterbody protected by the Clean Water Act and other state
and federal statutes. By preventing the migration of river herring and American shad
upstream of the dam, it harms populations of anadromous fish, a public trust resource
managed by the state and federal governments under the Magnuson-Stevens Fisheries
Management and Conservation Act and other federal and state laws. These fisheries
impacts impose both environmental and economic costs.
The dam also creates social costs – specifically, the risk of catastrophic failure presented by
aging 19th-century mill dams. As noted in Section 5, this risk appears to be significantly
understated by RIDEM’s hazard rating, based on a 20-year-old dam safety evaluation that
overlooked several important site-specific factors, including the likelihood of dam failure
under high-flow conditions.
7. Restoration Goals and Potential Benefits
Restoration of the Pawtuxet River in the vicinity of Pontiac Dam can rectify the dam’s costs
and impacts, and provide significant environmental, economic and social benefits, while
enhancing Rhode Island’s resilience to climate change.
CER identified the following potential restoration benefits at Pontiac Dam:
• Potential Benefit 1 (PB1): Restore migratory fish (river herring, American shad
and American eels) to one of Narragansett Bay’s largest rivers by reopening a large
area of spawning habitat (35 – 70 acres).
• Potential Benefit 2 (PB2): Restore natural stream habitat to a significant portion of
the Pawtuxet river ecosystem by restoring 2.5 miles of free-flowing river upstream
of the dam.
• Potential Benefit 3 (PB3): Restore water quality to the Pawtuxet River upstream
and downstream of the dam (approximately 12 river miles) and to Narragansett Bay
by increasing dissolved oxygen and reducing water temperature.
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•
•
•

Potential Benefit 4 (PB4): Reduce flooding impacts during storm events by
reducing water surface elevations.
Potential Benefit 5 (PB5): Reduce or eliminate risks and hazards associated with
potential dam failure.
Potential Benefit 6 (PB6): Improve public access to the river, and its recreational
and amenity value in the vicinity of the dam.

The goal of restoration at Pontiac Dam should be to maximize long-term benefits while
minimizing long-term costs. This report assesses all six potential benefits in the context of
identified restoration alternatives. We do so by identifying all potential restoration actions;
assessing which can provide some or all of the foregoing benefits; and assessing the
potential costs of the action. We then present a recommendation as to the alternative that
will provide the greatest public benefit, while being practicable and cost-effective to
implement.
As noted, dams such as Pontiac may confer both public and private costs and benefits.
Similarly, river restoration efforts may have both public and private implications. This
report focuses on the public implications of river restoration at Pontiac Dam – that is,
the impacts of the dam on public resources (the Pawtuxet River, its waters and wildlife,
Narragansett Bay, migratory fish populations, public risks and hazards, etc.) and the
potential public benefits and costs of restoration at this site. While we acknowledge the
potential effects of river restoration on private property owners and abutters, this report
does not focus on the interests of private landowners, which are best assessed by the
owners themselves.
8. Dam Removal as a Restoration Alternative
Dam removal offers an effective means of restoring river ecosystems and of rectifying the
environmental, economic and social impacts of aging dams. Over the past 30 years, nearly
1500 dams have been removed throughout the U.S.; in 2019, dams were removed in 26
states (American Rivers 2020a). In 2018, the US Army Corps of Engineers published
regulatory guidance which recognized the environmental value of dam removal in
compensating for environmental damage and restoring aquatic ecosystems (ACOE 2018).
Dam removal has been successful in restoring river ecosystems in Rhode Island and
Massachusetts, for example on the Pawcatuck River in Southwest Rhode Island, the Mill
River in Southeast Massachusetts, and at Pawtuxet Falls, just downstream from Pontiac
Dam at the mouth of the Pawtuxet River. Dam removal promotes climate resilience by
allowing river systems to respond more naturally to changes in flow, and by eliminating the
risks and hazards of dam failure under flood conditions (American Rivers 2020b). And of
all restoration alternatives, dam removal has the lowest long-term costs – unlike
engineered fish passage systems, dam removals often require no post-construction
maintenance.
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Construction of engineered fish passage systems such as fish ladders can be useful where a
dam continues to serve a useful function; where it is well maintained; and where physical,
hydrologic and biological conditions are conducive to effective fish passage. Even under the
best of circumstances, however, engineered fish passage systems do not restore river
habitat, ecosystems or water quality; nor do they reduce the risks and hazards posed by
potential dam failure. Engineered passage systems do not generally allow fish to pass as
efficiently, under as wide a range of river flows, as do well-designed dam removals. And
engineered passage systems require maintenance of both the dam and passage structure.
For all these reasons, dam removal is the preferred method of restoring river ecosystems
where feasible.
At Pawtuxet Falls Dam, downstream of Pontiac, the partners considered construction of a
fish ladder or engineered passage system over Pawtuxet Falls Dam among the alternatives
for restoration. Dam removal was selected in preference over this alternative because:
1. Dam removal provides the broadest restoration benefits, restoring river hydrology
(flow) and water quality (dissolved oxygen and temperature) in addition to fish
passage;
2. Dam removal generally provides better fish passage, for more species, under a
wider variety of flow conditions than fish ladder construction;
3. Dam removal does not require maintenance of the dam or fish ladder, both of which
are necessary with ladder construction; and
4. Dam removal provided modest reduction of floodwater elevations for upstream
properties.
The potential for dam failure was not a significant consideration at Pawtuxet Falls, due to
the location and structural characteristics of that dam.
Dam removal often has a higher initial cost than fish ladder construction, in part due to
increased permitting costs; however, it is generally less expensive in the long run due to
the lack of maintenance and repair requirements for both the ladder and the dam.
Dam removal has the potential to have greater impacts – both positive and negative – on
the river and its surroundings than other restoration alternatives. Therefore, rigorous
feasibility assessment, environmental analysis and structural analysis are necessary to
determine whether dam removal is suitable for a particular location. This report
undertakes feasibility assessment and the initial environmental analysis for the removal of
Pontiac Dam; additional environmental and structural analysis will be necessary prior to
permitting and engineering a dam removal.
An important component of feasibility assessment for dam removal is H&H analysis of
dam-in and dam-out conditions. As discussed in detail below, Center for Ecosystem
Restoration contracted with Princeton Hydro, LLC, a leading river restoration engineering
firm, to assist in developing potential restoration scenarios for Pontiac Dam; to perform
H&H analyses on various scenarios; and to undertake additional research and analysis
related to river restoration in this location. Princeton Hydro used the existing FEMA flood
insurance study (FIS) model for the Pawtuxet River as the basis for its H&H analyses; in
order to improve upon that model for purposes of this report, Princeton completed on-site
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topographic and bathymetric surveys to develop an existing conditions plan and accurate
river channel cross-sections, and incorporated long-term US Geologic Survey flow records
into its model. Princeton Hydro’s work was completed in July, 2016, and serves as the
foundation for much of this report. Results of Princeton Hydro’s analyses are provided in
the appendices to this report.
Because dam removal generally provides the broadest set of environmental, economic and
social benefits among restoration alternatives, dam removal is generally the preferred
alternative for river restoration unless there is a compelling reason to leave the existing
dam in place.
9. Potential Restoration Scenarios and Selection of the Preferred Alternative
Dam removal was identified as the preferred restoration alternative at Pontiac Dam by
working with Princeton to identify several potential restoration scenarios, including the
no-action alternative, and to assess the capacity of each scenario to provide the potential
restoration benefits presented above.
Working with other stakeholders, CER identified the universe of potential restoration or
management actions at the site. Over the past few decades, environmental managers have
employed a variety of measures to restore river ecosystems and improve societal values at
small mill dams similar to Pontiac Dam. A number of such projects have been completed in
Rhode Island, and we used this experience to define the range of potential management
alternatives at Pontiac Dam. Based on this review, CER identified the following potential
management actions for consideration by this report:
Scenario 1 (Sc1): Existing Conditions or No-Action Alternative. Pontiac Dam is left in
place; maintenance continues to ensure the future stability of the structure. This
alternative would provide no new environmental or social benefits, and would entail both
private and public costs: private costs for maintenance and repair, and public costs with
respect to continued impacts on fisheries and river ecosystems, and continued risk of dam
failure and flooding.
Scenario 2 (Sc2): Technical or Engineered Fishway Construction. Fishways such as
Denil or pool-and-weir ladders can effectively provide for passage of specific fish species
(such as river herring and American shad) but do not allow all species to move in the river
ecosystem, and do not provide all of the ecological benefits (such as improved water and
habitat quality) provided by dam removal. Fish ladders also require continued
maintenance of the dam structure, as well as frequent maintenance of the ladder itself at
certain times of the year. These structures do not provide flood reduction or risk reduction
benefits since they leave the dam itself intact. Fish ladders are appropriate in locations
where 1) a dam provides significant societal benefits such as water supply, flood control,
power production, or exceptional recreational or habitat value; and 2) resources are
available to maintain both the dam and the ladder on an ongoing basis. Where the benefits
provided by the dam clearly outweigh its environmental and social costs, fish ladders can
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restore one important aspect of river ecology by re-establishing anadromous fish passage
and spawning.
Scenario 3 (Sc3): Partial Dam Removal: At some sites, partial dam removal may offer
greater benefits than full dam removal, or may offer similar benefits while minimizing
adverse impacts. At Pawtuxet Falls Dam downstream of Pontiac Dam, the restoration
partners removed approximately 80% of the dam spillway all the way down to the
riverbed, but left about 20% of the dam intact on the North bank of the river. This design
created a deeper channel in the removal area in order to facilitate fish passage, while
allowing the remnant dam structure to continue to stabilize an existing floodwall on the
North bank. For Pontiac Dam, we conceptualized a “vertical partial removal” with
downstream rock ramp. This approach could potentially reduce impacts to upstream water
surface elevations from the dam removal, while establishing upstream passage for fish and
wildlife.
Scenario 4 (Sc4): Full Dam Removal. As noted above, this alternative has been used
successfully elsewhere in Rhode Island and throughout the U.S. to restore river ecosystems
and eliminate flooding risks and hazards, including downstream from Pontiac Dam at
Pawtuxet Falls. Dam removal has the advantage of providing the greatest benefit to river
ecosystems and requires no maintenance, but may require additional engineering
measures to ensure the stability of nearby infrastructure such as bridges and floodwalls.
Dam removal is also complex from a regulatory and planning standpoint. Dam removal may
also change upstream habitats such as ponds and wetlands, either positively or negatively.
Dam removal may or may not reduce upstream flooding but eliminates the possibility of
catastrophic flooding and floodwall compromise related to dam failure. Dam removal is
generally the preferred alternative for river restoration, as it confers the greatest long-term
benefit at the least long-term cost. However, the short-term cost of dam removal may be
higher than other alternatives. In evaluating this alternative, we considered the potential
for modest site improvements, such as flood plain restoration and recreational
enhancements, that would increase the benefits of the restoration at modest cost.
Scenario 5 (Sc5): Dam Removal with Pedestrian Tunnel. For this report, we modelled a
full dam removal with the addition of a pedestrian tunnel under Greenwich Avenue,
upstream of the dam. The concept of the tunnel was to allow floodwaters under the road, to
determine whether there would be a flood-reduction benefit by removing the barrier to
flood waters presented at times by Greenwich Avenue. Evaluation of this scenario was
recommended by Princeton Hydro in order to determine whether modification of the
Greenwich Avenue crossing might provide flood reduction benefits in addition to those
which may be provided by dam removal alone. In developing this scenario, we recognized
that a pedestrian tunnel under Greenwich Avenue would likely cost several million dollars
or more; therefore, Sc5 would be a much more expensive option than Sc4.
A comparison of the potential restoration scenarios, and the capacity of each to provide
identified benefits, is summarized in tabular form below. The table reflects an initial
qualitative analysis as well as the quantitative results of the H&H analysis described below
and in the appendices.
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Pontiac Dam Restoration Alternatives Analysis
PB1 PB2 PB3 PB4 PB5 PB6 TTL Comments
Sc1 0
0
0
0
0
0
0
Zero benefits, least initial cost, continued
risks & hazards
Sc2 2
0
0
0
0
0
2
Benefits fish only; moderate cost
Sc3 2
1
1
0
1
1*
6
Moderate benefits, moderate cost
Sc4 2
2
2
1
2
1*
10
Substantial benefits, moderate cost
Sc5 2
2
2
1
2
1*
10
Substantial benefits, high cost
Key
Restoration Scenarios
Sc1: Existing Conditions
Sc2: Fish Ladder
Sc3: Partial Dam Removal
Sc4: Full Dam Removal
Sc5: Dam Removal with Pedestrian Tunnel
Potential Benefits
PB1: Restore Migratory Fish
PB2: Restore Stream Habitat
PB3: Restore Water Quality
PB4: Significantly Reduce Upstream Flooding
PB5: Reduce or Eliminate Risks & Hazards
PB6: Improve Public Access and Recreation (*assumes site improvements)
TTL: Total Score
Rating Scale:
0: Not expected to confer potential benefit
1: Confers moderate benefit
2: Confers high benefit
The foregoing comparison established full dam removal as the preferred alternative for
restoration. Among the scenarios evaluated, only dam removal can restore water quality
and river ecosystems, while reducing risks and hazards related to potential dam failure.
Both Sc4 and Sc5 would confer high benefits; however, Sc4, full dam removal without a
pedestrian tunnel, would be less expensive than Sc5, and therefore more cost-effective.
The analysis in Section 10 further explores these scenarios and other issues.
10. Analysis
Having established dam removal as the preferred alternative for restoration at Pontiac
Dam, Center for Ecosystem Restoration commissioned an in-depth technical evaluation to
assess the feasibility of removing Pontiac Dam and inform our recommendations for
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restoration. This analysis estimated the potential effects of dam removal and other
scenarios on flooding under various flow conditions. In addition, we sought to better
understand potential structural and regulatory issues related to dam removal and other
restoration scenarios, in order to identify potential obstacles to restoration.
In July, 2016, Princeton Hydro completed this technical evaluation, which is provided in the
appendices to this report. Princeton Hydro used HEC-RAS modelling based on the current
FEMA flood model for the Pawtuxet River to complete H&H assessment of the identified
restoration scenarios under 10-year, 50-year and 100-year flood conditions. Princeton
Hydro used the H&H assessment to produce flood curves and flood maps showing the
expected impacts of the restoration scenarios under the foregoing flood conditions. Since
the pedestrian walkway above the dam is not included in FEMA models, Princeton Hydro
did not include the walkway in its H&H assessments.
In addition to the flood modelling, CER contracted with Princeton Hydro to perform
screening-level (composite) sediment analysis of the riverbed upstream of the dam. This
sediment sampling was not intended to provide complete information necessary for
permitting, but rather to identify the presence of “hotspots” that might complicate dam
removal efforts from a regulatory or cost perspective.
Princeton Hydro completed a design memorandum which provides historical information
on the Pontiac Dam site; describes potential restoration scenarios; summarizes sediment
sampling results; summarizes the results of H&H analyses; and provides high-level
recommendations. Princeton Hydro did not perform any structural analysis of Pontiac
Dam. Princeton Hydro’s technical assessments are included in the appendices to this
report.
CER recognizes that several years have elapsed between completion of the Princeton Hydro
evaluations and development of this report; however, there have been no changes to
conditions at Pontiac Dam that would alter or invalidate Princeton Hydro’s findings.
10.A. Results of H&H Analysis
The Princeton Hydro assessment found that full dam removal, with or without a pedestrian
tunnel, (Sc4 or Sc5) would provide modest reduction of flood elevations upstream of the
existing Pontiac Dam under the modeled flow conditions. The study did not find a
significant improvement in flood elevations provided by the dam removal with pedestrian
tunnel (Sc5) versus full dam removal without the tunnel (Sc4).
Under 100-year flood conditions, either of the full dam removal scenarios (Sc4 or Sc5)
would be expected to reduce flood elevations by 1.18 feet immediately upstream of the
present dam location and by about 0.7 feet at the mall parking lot upstream of Greenwich
Avenue. Under these conditions, partial dam removal (Sc3) would provide slightly less
flood reduction, 1.06 feet at the dam location and 0.52 feet at the mall parking lot.
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Under 50-year flood conditions, the Princeton study found that partial dam removal
(Sc3) or full dam removal with a pedestrian tunnel (Sc5) would produce slightly better
(lower) flood elevations than full removal without the pedestrian tunnel (Sc4); however,
the difference among these scenarios (0.3 feet) is within the margin of error for the HECRAS model. Under this model run, any of the full or partial removal scenarios would offer
an improvement over current conditions, lowering flood elevations just upstream of the
dam by at least 1.68 feet.
Under 10-year flood conditions, either of the full dam removal scenarios (Sc4 or Sc5)
would be expected to reduce flood elevations by 3.27 feet immediately upstream of the
present dam location and by about 2.3 feet at the mall parking lot upstream of Greenwich
Avenue. Under these conditions, partial dam removal (Sc3) would again provide less flood
reduction, 2.69 feet at the dam location and 1.88 feet at the mall parking lot.
Under all flow conditions, Princeton Hydro determined that fish ladder construction
(Sc2) would have no impact on flood elevations as compared with the existing scenario
(dam-in, Sc1). This conclusion did not require modeling as a fish ladder would not affect
spillway height.
As part of its analysis, Princeton Hydro developed flood inundation maps to compare dam
removal with existing conditions under 10-year and 100-year flooding events. The maps
showed modest improvement for 10-year floods and minimal change for 100-year floods.
Predicted water surface elevation profiles and flood inundation maps developed by
Princeton Hydro for this report are included in Appendices B & C.
A study by the University of Rhode Island (URI), also using HEC-RAS modeling, produced
similar results to the Princeton Hydro analysis, predicting that the removal of Pontiac Dam
would produce modest positive impacts on floodwater elevation under 50-year and 100year storm conditions (Hashemi and others, 2017). The URI study also examined dam
removal under 500-year flood conditions.
The URI study predicted a greater flood reduction resulting from a dam removal than did
the Princeton Hydro analysis:
For flood mitigation in the area, we found that removal of the Pontiac Dam in
the Main Branch of the Pawtuxet River would decrease flood area extent by
31.8%, 26.1%, and 5.4% in a 50, 100, and 500-year flood, respectively.
The different results of the two studies are likely caused by additional hydrologic modeling
which was done by URI, but not by Princeton. In the event that additional design work for
this restoration is undertaken, further H&H analysis should seek to reconcile differences
between Princeton Hydro and URI results. While both analyses show that removal of
Pontiac Dam would reduce flood impacts, the URI study shows a stronger response, and
greater benefit, from the dam removal than does the Princeton Hydro work under a range
of expected flooding conditions.
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10.B. Results of Sediment Analysis
Dam removal projects often require some sort of sediment management, for example
sediment removal. High levels of sediment contamination can significantly increase the
costs of dam removal by elevating costs for sediment removal or disposal. In order to
identify sediment hotspots or other “red flags” related to sediment management, CER
commissioned Princeton Hydro to extract and analyze a composite sample of sediments
impounded behind Pontiac Dam. This sampling was not intended to provide the type of indepth analysis necessary for permitting, but rather to serve as a high-level screening tool
for sediment factors that might create significant regulatory or cost obstacles to river
restoration.
The composite sediment sample was tested for more than 100 potential contaminants,
including herbicides, pesticides, hydrocarbons, organic compounds, metals, and
polychlorinated biphenyls (PCBs). Results were compared against R.I. Residential Direct
Exposure Criteria and two national sediment quality guidelines: NOAA Freshwater
Sediment Probable Effect Concentrations (FPEC) and NOAA Freshwater Sediment
Threshold Effect Concentrations (FTEC). The R.I. standards are the principal state
regulatory standards governing sediment management, and are based on human health
criteria. The FPEC and FTEC are based on environmental effects, are intended to guide
decision-making pertaining to the effects of sediment contamination on aquatic life.
None of the contaminants for which the sample was tested were found to exceed the R.I.
Residential Direct Exposure Criteria.
None of the contaminants for which the sample was tested were found to exceed the NOAA
FPEC standards.
The only contaminants which were detected at levels above the NOAA FTEC guidelines
were polyaromatic hydrocarbons (PAHs), seven of which were detected at concentrations
exceeding the FTEC but below the FPEC and below the R.I. state standards. PAHs commonly
occur in river sediments and generally result from various types of burning and
combustion; the most likely source in this location is motor vehicle exhaust.
Following sediment sampling and analysis, Princeton Hydro concluded:
Given that (i) the majority of contaminants were not detected or were detected
well below human and ecological sediment criteria, and (ii) a subset of PAHs
were above threshold effect concentrations that are sufficiently conservative and
protective, there is no evidence to suggest that sediment contamination presents a
confounding issue that should halt or interrupt this current project phase or
preclude dam removal.
A more detailed discussion of the sediment sampling, including methods and lab data, are
included in the appendices to this report.

CER – Pontiac Dam – June, 2020 –Page 25 of 34

11. Recommendations
Center for Ecosystem Restoration (CER) recommends removal of Pontiac Dam in order to
restore the ecosystem and fisheries of the Pawtuxet River; to reduce risks and hazards to
the community; and to provide broad and significant benefits to the environment, economy
and communities of the Pawtuxet River watershed, Narragansett Bay and the state of
Rhode Island. This recommendation is based on the findings of this report; review of prior
reports and studies cited in References, below; and the experience of CER, NBEP, and other
organizations that have successfully completed similar river restorations through dam
removal elsewhere in Rhode Island and Massachusetts, including the removal of Pawtuxet
Falls Dam downstream of Pontiac Dam in 2011.
CER identifies full dam removal (Scenario 4) as the preferred alternative for restoration.
This conclusion is based on the findings of this report, as well as extensive experience with
river restoration throughout the Northeast U.S.
Full dam removal (Sc4) is the preferred alternative for the following reasons:
1. Greatest ecological benefit. As discussed above, dam removal restores a range of
ecological functions, including passage for native fish and wildlife, water quality,
stream temperature, sediment movement, reduction of invasive species, etc. These
improvements will benefit the ecology of the Pawtuxet River, its lower watershed,
and Narragansett Bay.
2. Greatest benefit to migratory and other fish. While engineered passage
structures, or fish ladders, can allow a percentage of specific species to ascend the
river corridor within a design range of flow conditions, a well-designed dam
removal will generally allow more fish species, and a higher percentage of the
design species, to pass upstream. On the Pawtuxet River, for example, a dam
removal may pass semi-anadromous species such as brook and brown trout, and
striped bass, that are unlikely to ascend a fish ladder.
3. Eliminate risk and hazards related to dam-induced flooding and potential dam
failure. As discussed above, the impact of dam removal on routine upstream
flooding will be small but positive. In a system as vulnerable as the Pawtuxet, even a
modest reduction of manmade flooding is valuable. More importantly, removal of
Pontiac Dam will entirely eliminate the risk of flooding, or the collapse of buildings
or floodwalls, related to the potential of dam failure. As noted above, it is CER’s
opinion that the DEM hazard rating for Pontiac Dam, based on an outdated
inspection and an engineering report which overlooked important site
characteristics and likely dam failure conditions, significantly understates the
potential risks and hazards of a dam failure at Pontiac Dam.
4. Greatest social and recreational benefit (with site enhancements). Dam
removal provides the opportunity to complete additional site enhancements on the
south side of the river, improving public access for fishing, canoeing, kayaking, and
aesthetic enjoyment. CER recommends including these enhancements in the
restoration design (more on this below). Depending on the design characteristics of
the restoration, dam removal may restore through-navigation for kayaks, and
possibly canoes, under some flow conditions. Regardless of whether throughCER – Pontiac Dam – June, 2020 –Page 26 of 34

navigation is restored, however, the project will provide the opportunity to improve
access for recreational paddlers to the river downstream of the present dam
location.
5. Most cost-effective long-term solution. Dam removal is generally more expensive
than fish ladder construction with respect to initial cost, when compared with
construction cost alone for the fish ladder. However, fish ladder construction
requires a structurally sound dam. The condition of Pontiac Dam is unknown and
may require substantial investment in order to establish structural integrity.
Further, fish ladder construction requires ongoing maintenance of both the dam and
the ladder. FEMA recommends dam maintenance at five-year intervals, while fish
ladders generally require at least annual maintenance. Given the many more
benefits provided by dam removal, the fact that there are no continued inspection or
maintenance costs, dam removal is generally a far more cost-effective option than
fish ladder construction over the medium to long term.
6. Most practicable for public funding. For all the reasons discussed above, federal
and state agencies seldom fund new structural fishways or fish ladders except in
instances where dams continue to serve an essential purpose (such as drinking
water reservoirs) or where dam removal is not practicable for other reasons.
Conversely, there are many potential sources of funding for dam removal projects,
which achieve ecological restoration, climate resilience and flood protection – all of
which provide potential avenues of funding. It is CER’s opinion that removal of
Pontiac Dam can be funded largely through public sources, whereas construction of
an engineered fishway will likely require significant private funding for dam repair,
fish ladder construction, and ongoing maintenance of both structures.
CER does not recommend pursuit of Scenario 5, Dam Removal with Pedestrian Tunnel,
because the pedestrian tunnel would greatly add to the cost of the project without
providing significant additional benefits.
CER recommends additional site enhancements incorporated into the design of the full
dam removal (Scenario 4). A 2013 report by the Narragansett Bay Estuary Program
identified opportunities to undertake such improvements along the south bank of the
Pawtuxet River, immediately downstream of Pontiac Dam and adjacent to the Greenwich
Village apartments (NBEP 2013). The report provided a conceptual design for this
alternative which would enhance the amenity value of the river by providing public access
to the river for boating, walking, birding or fishing, while fostering climate resilience and
ecological restoration by restoring a section of the river’s natural floodplain. We
recommend that an access ramp be included for canoes and kayaks. These enhancements
will add to the cost of the dam removal, but will greatly increase its social benefit, and can
be accomplished more cost-effectively if funded as part of the dam removal, combining site
work, permitting, design and construction.
The next section of this report provides a summary of next steps for pursuing the preferred
alternative.
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Additional CER Recommendation: Update Dam Inspection and Hazard Classification:
Separate from any restoration decision-making, CER recommends that the R.I. Department
of Environmental Management update its inspection report and review the present hazard
classification for Pontiac Dam, consistent with state regulations (250-RICR-130-05-1). As
discussed above, based on CER’s review of publicly available information in RIDEM’s dam
safety files, the agency’s hazard classification is based on a 2002 inspection and an analysis
which omitted important site characteristics. The dam breach analysis also appears to omit
several important site-specific factors with the potential to increase the risks and hazards
associated with flooding and potential dam failure. CER recommends that RIDEM perform
or order a new dam inspection to conform with state regulations and federal guidelines,
which require inspection every five years. Further, we recommend that RIDEM complete an
updated analysis and hazard rating which includes:
• Current structural condition of the dam;
• Potential for dam failure under high flow conditions (FEMA 100-year and 500-year
storm);
• Consideration of the pedestrian walkway over the dam and the potential for
material to jam the space between the walkway and the spillway, as occurred in
March, 2010;
• Potential impacts on adjacent and nearby residential buildings in the river
floodplain, as well as the potential impacts of floodwall failure under storm
conditions.
12. Funding Needs and Next Steps
This report completes the feasibility study and development of a preferred alternative for
removal of Pontiac Dam. CER recommends that future action on this project incorporate
two major phases, as follows:
Phase 1. Design and Permitting. Prior to initiation of dam removal, full restoration design
and permitting are necessary. A qualified engineering firm will be needed to undertake
design. A scope of work for this phase of the project is likely to include:
• Real estate investigation to definitively establish ownership of the dam structure
and river bottom, and to identify any extant water rights;
• Structural analysis of dam and floodwalls;
• Additional hydrologic and hydraulic (H&H) assessment;
• Scour analysis of upstream and adjacent structures;
• Sediment sampling and analysis;
• Sediment transport analysis;
• Biological sampling and analysis;
• Wetland permitting;
• Section 404 (federal dredge-and-fill) permitting;
• Endangered species consultation;
• Historical review and compliance;
• Fish passage analysis; and
• Construction cost estimates.
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Regulatory compliance will certainly require both state and federal permits; local approval
may be needed as well.
Based on experience with similar projects, the design and permitting phase of the project is
likely to cost $150,000 - $250,000, and will likely take about a year.
Phase 2: Construction (Dam Removal): Following design and permitting, construction
(dam removal) may proceed as funding allows, consistent with any time-of-year
restrictions imposed by the regulatory agencies. Development of the bid package and
construction specifications may be completed as part of the first phase or the second phase
of the project, but must in any case be completed by a qualified engineering firm which will
generally provide construction oversight as well. The actual demolition of the dam may
take as little as a few weeks, but the entire construction project, from staging equipment
through replanting of impacted riverbank areas, will likely require several months to one
year. In Southern New England, dam removals are generally undertaken either during the
low-flow period of late summer to early fall, or during a mild winter when biological
activity and river flows are low.
Based on experience with similar projects, the construction phase of the project is likely to
cost $750,000 to $1.5 million, depending in part upon the construction market. In late
2019, this market was very strong and prices generally high; however, that situation may
change as a result of current economic conditions.
Institutional Needs: CER’s experience with successful dam removals has shown that two
elements are necessary for a project of this kind to succeed:
• Leadership and Administrative Capacity: Dam removals of this type are large and
complex projects. It is essential that they are led by an organization that can provide
the outreach, organization, and administrative capacity to see them through. The
organization leading the project must have the ability and capacity to convene and
inform stakeholders; write and manage grants; award and manage large contracts;
and provide oversight of engineering firms and construction contractors. Robust
fiscal capacity will be necessary to manage a million or more dollars in public and
private funding. Typically, the lead organization for a project of this type is a
municipality, state agency or larger 501(c)(3) non-profit organization, as these
types of organizations are eligible for federal and state grants. In the event that the
project is led by a private organization, such as a dam owner or nearby landowner, a
partnership with a public or non-profit entity will be necessary if public funding is
to be utilized.
• Dam Owner Support: As noted elsewhere, Pontiac Dam appears to be a privatelyowned structure; the dam owners are therefore the key decision-makers regarding
its maintenance or removal. Throughout the country, dam owners have supported
and funded removal of unused dams in order to eliminate liability and maintenance
responsibilities. Often, dam owners transfer ownership rights to a municipality or
non-profit organization prior to permitting or constructing the removal, particularly
when the other organization is serving as the project leader. In any event, the
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approval of the dam owner or owners will be necessary prior to permitting any
changes at the site.
Managing Potential Controversy: Dam removal projects are often controversial. Every
environmental restoration project involves some trade-offs. In the case of river restoration,
objections are often raised about the loss of impoundment habitat, concern about the
historic nature of dams, aesthetic concerns, and fears of contaminated sediment. In the case
of Pawtuxet Falls Dam, stakeholders raised substantial objections with respect to all of
these issues; once completed, however, the project achieved almost universal support.
Certainly, objections will be raised to removal of Pontiac Dam; however, we believe any
objections can be overcome as long as the owner(s) of the dam are committed to removal,
the project is well-managed in a technical sense, and the lead organization provides robust
outreach and communications.
Potential Funding Sources: There are several potential sources of public or private
funding for removal of Pontiac Dam. The following is not meant to be a comprehensive list,
but does highlight some of the principal sources of funding that may be available for this
work. Most of these grant programs require matching funds. Generally, state or private
funds may be used to match federal grants, while federal or private dollars may be used to
match state grants.
• Dam Owners: Throughout New England and elsewhere in the U.S., dam owners
have contributed private funding to dam removal projects in order to eliminate the
maintenance and liability associated with aging dams.
• Federal Emergency Management Agency (FEMA) Building Resilient
Infrastructure for Communities (BRIC) (federal funds): BRIC is a new predisaster mitigation program to support states, local communities, tribes and
territories, as they undertake hazard mitigation projects reducing the risks they face
from disasters and natural hazards.
• National Estuary Program (NEP) Coastal Watersheds Grant Program: (federal
funds through non-profit organization): This is a new, annual, competitive grant
program that funds priority work within NEP watersheds such as the Narragansett
Bay basin. The program is currently open for applications and is likely to be highly
competitive, with $1 million available nationwide.
• National Fish and Wildlife Foundation (NFWF) (federal and private funds):
NFWF manages a wide variety of environmental grant programs, many of which are
aimed at supporting coastal or riverine habitat or climate resilience. Funding levels
vary by program.
• Natural Resources Conservation Service (NRCS) (federal funds): NRCS has
several habitat restoration programs funded through the federal farm bill, including
the Wildlife Habitat Incentives Program (WHIP). Generally, these funds can only be
used for projects on private land, but privately-owned dams can qualify.
• NOAA Community Based Restoration Grants (federal funds): The National
Oceanic and Atmospheric Administration funds an annual competitive grant
program to support design and construction of coastal and marine habitat
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•

•

•

restoration, including dam removal. In 2020, this program is expected to award $4
million nationwide.
R.I. Dept. of Environmental Management (state funds): Over the past several
years, the R.I. General Assembly has authorized numerous bond measures to
support grants for Narragansett Bay watershed restoration, climate resilience and
similar purposes. Grant programs are administered by the R.I. Department of
Environmental Management and vary from year to year.
R.I. Habitat Restoration Trust Fund (state funds): Through this fund, the R.I.
Coastal Resources Management Council provides grants for coastal habitat
restoration projects, including dam removal and river restoration. This is another
annual, competitive program, with RFPs released late in the year. In early 2020, this
program awarded six grants statewide, including a $75,000 grant to partially fund
design, assessment and permitting for a dam removal in Warren, R.I.
Southeast New England Watershed Grants (federal funds through non-profit
organization): This is an annual, competitive grant program which funds ecological
and water quality restoration programs and projects in Rhode Island and Southeast
Massachusetts. Requests for Proposals (RFPs) are typically released early in the
year. Grants up to $500,000 may be used toward design or construction.
Private and Corporate Foundations: Numerous private and corporate
foundations fund these types of projects. While foundations tend to provide smaller
grants than state or federal sources, these funds can provide critical match for
public funding, or carry-over funding between larger grants.

For more information on these grant programs, see:
Foundation Grants: www.philanthropynewsdigest.org/
National Fish & Wildlife Association: www.nfwf.org
Natural Resources Conservation Service:
www.nrcs.usda.gov/wps/portal/nrcs/site/ri/home/
NEP Coastal Watersheds Grants:
https://estuaries.org/initiatives/watershedgrants/
NOAA Community-Based Grants:
www.fisheries.noaa.gov/grant/coastal-and-marine-habitat-restoration-grants
RIDEM Grants: www.dem.ri.gov/programs/water/finance
R.I. Habitat Restoration Trust Fund: www.crmc.ri.gov/habitatrestoration.html
Southeast New England Watershed Grants: www.snepgrants.org
A comprehensive source for federal grants is available at www.grants.gov
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13. Summary & Conclusions
Center for Ecosystem Restoration (CER) conducted a feasibility-level review of river
restoration needs and opportunities at Pontiac Dam on the Pawtuxet River in Warwick, R.I.
This review concluded that full removal of Pontiac Dam is the preferred alternative for
restoration at this site because this action would be expected to provide:
• Significant ecological benefit to the Pawtuxet River, its lower watershed and
Narragansett Bay through improvement of water quality and habitat;
• Restoration of historic spawning runs of native migratory fish, particularly
anadromous shad and herring, to the Pawtuxet River;
• Elimination of risk and hazards related to dam-induced flooding and potential dam
failure;
• Significant social and recreational benefit (with site enhancements);
• Long-term cost-effectiveness for river management; and
• Strong potential for public funding for restoration.
In order to identify dam removal as the preferred alternative, CER reviewed site, habitat
and watershed conditions; commissioned hydraulic and hydrologic (H&H) analysis; and
commissioned screening-level analysis of river sediments. The H&H analysis, conducted by
a leading river engineering firm, compared a range of potential scenarios, including existing
conditions (no action), fish ladder construction, and several configurations of partial and
full dam removal.
In addition to determining that full dam removal is expected to be the most beneficial and
cost-effective restoration option at this site, CER’s analyses identified no unexpected or
unusual obstacles that should prevent the removal of Pontiac Dam, although much
additional work is necessary to finalize restoration design and secure regulatory approval.
CER recommends further action to pursue removal of Pontiac Dam, beginning with
engineering design and permitting. CER further recommends that the design of the dam
removal incorporate floodplain restoration and site enhancements, including improved
public access, on the south bank of the river.
Separate from any restoration considerations, CER recommends that the R.I. Department of
Environmental Management update its dam safety inspection reports for Pontiac Dam,
consistent with state regulations and FEMA guidelines, and review the dam’s hazard rating
based on current site conditions and the potential for failure of the dam and floodwalls
under expected high flow conditions.
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