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1.  Introduction  

Middle Street Dam is an abandoned dam that serves no economically beneficial purpose, 
fragments habitat within the Pequabuck River, and blocks fish passage for all fish species other 
than American eel.  The dam is owned by the Connecticut Department of Transportation 
(ConnDOT) and is registered with the Connecticut Department of Environmental Protection (CT 
DEP).  The dam is inspected every two years by the ConnDOT Hydraulics and Drainage Section 
and maintenance is performed as necessary by ConnDOT maintenance staff.  The Central 
Connecticut Regional Planning Agency (CCRPA), with a grant administered by CT DEP, has 
contracted with Princeton Hydro Engineering, PC, to conduct an assessment of the Middle 
Street Dam, reviewing all of the critical issues, in order to determine if dam removal is feasible 
for this site on the Pequabuck River.  Additional project partners include the Pequabuck River 
Watershed Association (PRWA), the Farmington River Watershed Association (FRWA), the 
Connecticut Department of Environmental Protection Inland Fisheries Division, the City of 
Bristol, and the CT Department of Transportation (DOT), which owns the dam. 

The project goals outlined by the project partners are:  

 Movement of Atlantic salmon, American shad, river herring, sea lamprey and other 
species into the Pequabuck River  

 Restoration of uninterrupted habitat  

 Reintroduction of streamside vegetative buffers  

 Future establishment of environmentally sensitive river access 

 Addressing the presence of pollutants within the impounded sediment 

The primary project goal is to promote fish passage on the Pequabuck River in Bristol, 
Connecticut. Target fish species, as determined by the CT DEP Inland Fisheries Division through 
an understanding of historic fish runs within the Farmington River watershed, include 
diadromous fish species such as Atlantic salmon, American shad, river herring (both alewife and 
blueback herring), sea lamprey, American eel, white perch, as well as riverine species such as 
trout and white sucker.    

Site Description 

The Middle Street Dam, also known as the Bristol Brass Dam according to the CT DEP Dam 
Safety’s inventory of dams, is a seven (7) foot high concrete ogee spillway that extends 95 feet, 
from bank to bank, across the Pequabuck River just upstream of the Middle Street Bridge in 
Bristol, Connecticut.  Due to the modern construction of this dam it is highly likely that the dam 
is reinforced, however no internal investigation of the dam was made to verify this.  For the 
purpose of this study and the preliminary designs prepared, it has been conservatively assumed 
that the dam is reinforced.  The current concrete dam was preceded by an older granite block, 
stair-stepped dam.  The early dam or a portion of it may still remain below the current concrete 
dam, however the mechanical test pits conducted for this study determined that the previous 
dam does not exist beneath the impounded sediments just above the current dam location.  The 
dam is entirely founded on bedrock and once supplied water to the Bristol Brass factory located 
downstream of the dam and on the northern side of the railroad line that parallels the river in 
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this location.  Currently the dam’s impoundment is entirely filled with coarse grained sediment, 
and water depths typically only reach 1 to 2 feet within the impoundment under mean flows. 

 

The 1968 Middle Street Bridge plans show that a concrete apron was added just below the 
current concrete dam, when the Middle Street Bridge was rebuilt, and our field investigation 
verified the presence of the concrete apron.  The concrete apron appears to extend 235 feet 
from the base of the dam, under the Middle Street Bridge and downstream of the bridge.  The 
plans refer to a fish channel that may have been built into the concrete apron to provide a more 
concentrated low flow path.  The concrete apron is not visible from the riverbank, primarily 
because the streambed aggradation has covered the majority of the apron with coarse grained 
sediment, most notably beneath the Middle Street Bridge and in the reach below the bridge. 

The Middle Street Dam (aka the Bristol Brass Dam) on the 
Pequabuck River in Bristol, CT 
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Study Design & Critical Issues 

Princeton Hydro structured this study as a sequential alternatives analysis that first looks to 
assess whether full dam removal is feasible, before further investigating other alternatives for 
fish passage at the site, such as partial dam removal or the installation of a Denil fishway.  If dam 
removal proves feasible, other methods to promote fish passage will not be further 
investigated.  Partial removal and fishways are secondary alternatives for a variety of reasons.  
Partial removal (lowering or breaching) does not typically provide optimal fish passage 
conditions, and with a regulated dam portion remaining in place, does not absolve dam owners 
of liability or maintenance concerns.  Fishways also do not provide optimal passage conditions, 
nor do they restore sediment transport or geomorphic processes.  In addition to the remaining 
dam owner liability, fishways require long term maintenance.  Maximum ecologic and 
geomorphic benefits are attained by full removal; as a result, current funding sources target full 
dam removals but do not support partial removals or fishway construction.  For these reasons, 
the sequential analysis is structured to pursue full dam removal first, then, if not feasible, to 
subsequently investigate the secondary alternatives. 

The Study Design initiates with the field work proposed in the scope of services including survey, 
mechanical test pits, and a geomorphic assessment.  The next step is to identify the critical 
project issues such as sediment quantity, quality, and management, infrastructure scour, the 
upstream gas line crossing, the underlying bedrock configuration, comparative costs, the site 

1968 Middle Street Bridge plans – concrete apron detail 
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construction and testing access, the presence of endangered, threatened and special concern 
species within the impoundment or downstream reach, the potential for historic preservation 
concerns, dam owner concerns, and the pass ability of the proposed site configuration for the 
targeted fish species.  The critical issues are then further assessed to determine if any one 
critical issue renders the preferred alternative of dam removal infeasible.  Assessment of 
feasibility will be analyzed based on the potential for the alternative to meet all of the project 
goals, at a projected cost for which the CCRPA feels they could “reasonably” find funding.  The 
results of the Sequential Alternatives Analysis / Dam Removal Feasibility Assessment are then 
summarized in a report and a summary table and reviewed with project stakeholders in a public 
meeting.  The results of this public input and project partners are then incorporated into the 
final report and final recommendations.   

 

Sequential Alternatives Analysis for Fish Passage:  Study Design

Feasibility Assessment for Preferred Dam Removal Alternative

Identify Critical Issues

Initiate Field Investigation

Assess Critical Issues

Sediment Quantity & Quality
Infrastructure Stability
Fish Passage 
Upstream Gas Line 
Access
Underlying Bedrock Configuration
Comparative Costs
Endangered, Threatened & Special Concern Species 
Historic Concerns
Dam Owner Concerns

Investigate Other Alternatives 
For Fish Passage

Denil Fishway

Partial Removal Of Dam

Alternate Fishway  & Configurations

Selection of Preferred Alternative
All of the critical issues can be resolved and are able to 
meet all of the project goals at a projected project cost 
that CCRPA could “reasonably” find funding for

Dam Removal is Feasible
Prepare Preliminary Design 

and Cost Estimate

O
n

e 
o

f 
th

e 
cr

it
ic

al
 is

su
es

 m
ak

es
 

d
am

 r
em

o
va

l i
n

fe
as

ib
le

 

 
2.  Field Investigation 

GM2 conducted a field topographic and bathymetric survey in January 2010.  Princeton Hydro 
staff conducted a field investigation, geomorphic assessment and geotechnical investigation 
including subsurface test pits within the impoundment on 29 April 2010.    
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In addition to the topographic and bathymetric survey, Princeton Hydro conducted a fluvial 
geomorphic assessment of the Pequabuck River in the reach upstream and downstream of the 
dam.  Princeton Hydro staff walked the entire length of the reach, characterizing the observed 
substrate and streambed structure from Memorial Boulevard Bridge to the new Route 72 Bridge 
crossing, including the large sediment deposit just downstream of the Middle Street Bridge.  
Probable paths of fish passage below the dam were investigated.  No additional infrastructure, 
other than the previously identified Route 72 retaining wall, was identified that had the 
potential to be impacted by dam removal.  Photographs were taken throughout the reach.   

The Middle Street Dam is founded on a bedrock outcrop at the base of a steep, bedrock 
dominated reach of the Pequabuck River where it passes between Castle Rock and Hurley Hill, 
breaking through a ridgeline composed of coarse-grained schist (“The Straits Schist” formation).  
It is highly likely that the Middle Street Dam’s impoundment submerged a bedrock cascade in 
this area at the contact zone between The Straits Schist and New Haven Arkose formations.  The 
dam itself was likely built on a small bedrock drop, approximately 1 to 2 feet in height.  Due to 
the narrow valley and steep slope, this reach is prone to transporting sediment supplied from 
upstream reaches.  Just downstream of the dam, the channel slope is reduced as it enters the 
low-lying arkose formation.  Historically, these downstream reaches had a broader floodplain 
that allowed sediment deposition, which current development has since precluded.  A coarse 
cobble depositional bar is evident just downstream of Middle Street Bridge; channelization in 
this reach has greatly added to the potential for sediment deposition below the dam. 

As part of Princeton Hydro’s geomorphic assessment of the Pequabuck River in the vicinity of 
the dam, a visual assessment of the streambed substrate was conducted as well as a pebble 
count of the impoundment material directly upstream of the dam.  The results of the visual 
geomorphic assessment are summarized in Table 1 below. 

Table 1 .  Summary of geomorphic conditions. 

Distance from Dam 
(Feet)  
( “-” downstream) 

Visual Assessment of Approximate 
Streambed Substrate D50 

 

Comments 

950 left side of channel: D50~6” cobbles 
some gravel; right  side of channel: 
D50~8” with substrate sizes from 3” 
to 2’ 

Sediment bar on left side of channel at 
base of left bank armored with riprap 

810 to 840 D50~6” to 8” cobble/boulder riffle across channel 

720 D50~5”, with substrate sizes from 2”-
12” 

 

680 to 980 D50~12” boulder cascade 

500 to 620 D50~6” pool upstream of gas line crossing barrier 
(the barrier was removed after field 
investigation) 

450 to 500 D50~4” point bar on right bank just below gas line  
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450 D50~3’ to 4’ boulder riffle 

320 to 380  exposed bedrock in base of river, highly 
visible along left bank and extending 
under Route 72 retaining wall. 

320 D50~6” substrate sizes from 2” to 3’ with some large boulders along left bank 

275 D50~5” with substrate sizes from 2” 
to 1.5’ 

 

240  exposed bedrock along left side of channel 

200 D50~5” with substrate sizes from 2” 
to 1.5’ 

exposed bedrock along left side of channel 

110 to 160  exposed bedrock along left side of channel 

40 D50~4” with substrate sizes from 2” 
to 1.5’ 

 

0 to -235  concrete apron / channel lining 

-145 to -400 2” to 1’ diameter material large sediment bar, maximum width ~55’  
extending along left bank downstream of 
Middle Street Bridge, with multiple 6” 
diameter trees growing on bar 

-170 D50~1” to 2” gravel 

-190 to -205  constricted riffle along right bank 

-260 to -330  makeshift berm along right bank, riprap 
extending along bank downstream of 
makeshift berm 

 

Princeton Hydro documented the river reaches upstream and downstream of the Middle Street 
Dam with photographs.  A geomorphic description of each reach is included below. 



Middle Street Dam Removal 
Feasibility Assessment 

Bristol, Connecticut 
December 2010 

 

Princeton Hydro Engineering PC, Project No. 1036.004                                                                                                                                           7 

    The reach from Memorial Boulevard to Downs Street (photo on left) 
and the reach below the Downs Street Bridge (photo on right) 

The reach between the Memorial Boulevard Bridge and the Downs Street Bridge is dominated 
by bedrock.  Bedrock is visible within the riverbed and extending below both bridges.  The 
bedrock extends across the entire riverbed at the Memorial Boulevard Bridge and along the 
right bank of the river at the Downs Street Bridge crossing.  A large sediment bar exists along the 
left bank between the two bridges, extending under and downstream of the Downs Street 
Bridge, dominated by 12” to 6” cobbles and some gravel.  The left bank downstream of the 
Downs Street Bridge has been lined with riprap, although the presence of the sediment bar 
indicates that this is an area of deposition and not riverbank scour.  The riverbed just 
downstream of the Downs Street Bridge, on the right side of the channel, is dominated by 2” to 
8” substrate.  A cobble-dominated riffle with an approximate D50 of 6” to 8”, was visible 
approximately 150 feet downstream of Downs Street during our field investigation.  A 100-foot 
cobble and boulder cascade, with a D50 of 12” based on visual observations, was located 
approximately 300 feet downstream of the Downs Street Bridge crossing. 
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The impounded reach just above the gas line crossing (photo on left)  
and the former gas line crossing  encased in concrete (photo on right) 

Just below the cascade the channel transitioned into a small backwater pool created by the 
concrete encased gas line crossing that acted as a low head dam.  The gas line has since been 
decommissioned and removed.  This reach is now free flowing and the small quantity of 
impounded sediment that was originally impounded upstream of the gas line crossing is now 
starting to mobilize in the form of a coarse-grained nick point, migrating slowly upstream.  The 
impoundment created by the gas line extended only 120 feet upstream, and it is anticipated 
that the small nick point will not migrate further upstream than 120 feet, where the riverbed 
substrate transitions to bedrock and large boulders. 

 
The reach just below the gas line crossing adjacent to the new Route 72 retaining wall extension,  

looking upstream (photo on left) and looking downstream (photo on right) 

 

The reach below the former gas line crossing is dominated with boulders and multiple exposed 
bedrock outcrops along the channel bed.  There is a boulder riffle approximately 65 feet 
downstream from the former gas line crossing.  Impounded sediment associated with the 
Middle Street Dam is not present in this reach. 
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The impounded reach above the Middle Street Dam and adjacent to the old Route 72 retaining wall, 

 looking downstream (photo on left) and looking upstream from the Middle Street Bridge,  
showing the Middle Street Dam in the forefront (photo on right) 

 

The impounded reach created by Middle Street Dam is approximately 300 feet in length.  Some 
bedrock outcrops are still visible within the streambed in this reach although the surface 
substrate typically ranges from 2” to 1.5’ in diameter with a visually determined average particle 
size of approximately 4” to 5”.  The depth of impounded substrate in this impoundment was 
estimated utilizing the results from the mechanical test pits that were excavated throughout the 
impoundment down to bedrock.  All of the test pits encountered shallow bedrock beneath the 
impounded sediment, ranging from bedrock right at the surface to bedrock at depths of 5’ to 6’ 
below the surface of the impounded sediment just upstream of the dam. 

 

The Middle Street Dam and the pool downstream of the dam (photo on left) and the reach between the  
Middle Street Dam and the Middle Street Bridge (photo on right), both underlain by a concrete apron 

 

The reach downstream of the dam is underlain with a concrete apron / channel lining extending 
235 feet downstream.  The concrete apron is not visible and is primarily covered in gravel 
substrate.  The original 1968 Middle Street Bridge plans show that a low flow fish passage 
channel was built into the concrete apron; however, that could not be confirmed during the 
field investigation. 
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The reach just downstream of the Middle Street Bridge, left riverbank (photo on left)  

and right riverbank (photo on right) 

Downstream of the Middle Street Bridge the channel grade flattens out and the reach becomes 
a significant zone of aggradation.  A 255-foot long sediment bar has developed across the 
majority of the streambed, made up of 2” to 1’ diameter material.  Multiple 6” diameter trees 
have started to grow on top of the sediment bar.  The maximum width of the sediment bar is 
55’.  Even if these deposits were removed as part of the dam removal process, they would 
quickly redeposit due to the decreased riverbed slopes and wide channel width in this reach. 

 

 

 

 

   

 

 

 

 

The makeshift levee along the right riverbank just downstream of the Middle Street Bridge’s  
right abutment wall (photo on left), the new Route 72 Bridge downstream of the  

Middle Street Bridge (photo in center) and the scour along the left riverbank just below  
the new Route 72 Bridge (photo on right) 

Downstream of the Middle Street Bridge a makeshift berm has been constructed along the right 
channel bank.  The stability of this berm is highly questionable.  Further downstream a new 
bridge crossing has recently been completed to accommodate the Route 72 extension.  There is 
visible bank erosion along the left bank of the river just downstream from the new bridge 
crossing. 

Princeton Hydro has characterized and quantified the extent of impounded sediment behind the 
Middle Street Dam, and determined the depth to original channel bed, which for the most part 
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is underlying bedrock.  The Middle Street Dam is currently filled to capacity with impounded 
sediment.  Only a shallow, one- to two-foot, pool of water exists above the dam.  The majority 
of impounded sediment is coarse material – a framework of large cobbles with sand and gravel 
infill, making hand probes impossible within this impoundment.  Princeton Hydro investigated 
the impounded sediment depths by excavating multiple test pits along the impoundment length 
with a small mechanical excavator, as per our consultation with CT DEP Water Planning and 
Standards and Inland Water Resources.   

 

3.  Sediment Quantity, Quality & Management Plan 

The primary issues at the Middle Street Dam relate to the quality of the impounded sediment, 
as well as its potential mobility and the resulting scour that could impact infrastructure within 
the existing impoundment.   

An earlier sediment sampling effort behind the dam completed in 1999 by Milone & MacBroom 
revealed that multiple polycyclic aromatic hydrocarbon (PAH) compounds exceeded the 
Pollutant Mobility criteria for GA, GAA, and GB areas and the Direct Exposure criteria for 
residential areas as per the CT DEP’s Remediation Standards for Soils.  These criteria can be used 
to determine proper disposal sites and as an indicator of the extent of contamination.  PAH 
compounds are formed when organic material burns, and occur in materials such as asphalt, 
coal tar pitch and creosote.  In addition to PAH’s, Total Petroleum Hydrocarbons (TPH) also 
exceeded the Pollutant Mobility criteria for GA, GAA, and GB areas and were found in levels in 
excess of the Direct Exposure criteria for industrial areas.  The contaminant levels found during 
the mass-based analysis for metals led DEP to request additional TCLP testing, which concluded 
that both Cadmium and Lead exceeded the Pollutant Mobility criteria for GA and GAA areas 
(Milone & MacBroom 1999).  These results are not especially surprising given the industrial 
history of the Pequabuck River and its highly developed watershed in the area of the dam. 

As per CT DEP request, the 1999 sample results were compared to the consensus-based, 
freshwater sediment quality guidelines (SQGs) compiled by MacDonald and Ingersoll1.  Multiple 
SQGs have been developed through a variety of approaches with varying advantages and 
limitations.  Consensus-based SQGs have been developed to synthesize previously published 
SQGs and have been shown to be accurate predictors of sediment toxicity and the absence of 
toxicity to benthic invertebrates by direct contact.  These SQGs have been established in two-
tiers: the Threshold Effect Concentration (TEC) and Probable Effect Concentration (PEC).  TEC is 
the concentration below which harmful effects are unlikely to be observed; PEC is the 
concentration above which harmful effects are likely to be observed.  These SQGs do not 
consider the potential for bioaccumulation and are not intended to serve as site-specific clean-
up levels. 

Results are summarized in Table 2.   

                                                 

 
1 MacDonald, DD, and Ingersoll, CG.  2002.  A Guidance Manual to Support the Assessment of 

Contaminated Sediments in Freshwater Ecosystems, Volume III – Interpretation of the Results of 
Sediment Quality Investigations. 
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 Three samples exceeded the PEC for 6 semivolatile substances (Polycyclic Aromatic 
Hydrocarbons – PAHs) 

 Most metals were not found in excess of SQGs except: 

o Copper exceeded TEC in all samples 

o Lead exceeded TEC in 2 impounded sediment samples but exceeded PEC in the 
downstream grab sample 

o Nickel exceeded TEC in 2 of 3 samples 

 PCBs exceeded TEC in 2 of 6 samples 

 

Table 2.  Sediment analysis results compared against Consensus-based Sediment Quality Guidelines
1
. 

Test Parameter

TEC PEC

Semivolatile Substances (ppm)

Anthracene ND ND ND ND 0.680 ND 0.0572 0.845

Benzo(a)anthracene ND 1.620 1.330 ND 2.970 ND 0.108 1.050

Benzo(a)pyrene ND 1.970 1.210 ND 3.380 ND 0.150 1.450

Flouranthene 1.480 2.260 2.160 0.700 3.220 ND 0.423 2.230

Phenanthrene ND 2.150 1.210 ND 2.240 ND 0.204 1.170

Pyrene 1.450 2.100 1.990 ND 3.410 ND 0.195 1.520

Inorganic Substances (ppm)

Arsenic (As) 0.73 0.68 0.53 0.40 0.47 0.53 9.79 33.0

Cadmium (Cd) ND ND ND ND ND ND 0.99 4.98

Chromium, Total (Cr) 11.8 19.6 24.8 35.7 25.2 6.7 43.4 111

Copper (Cu) 95.0 43.1 40.4 54.7 52.8 46.8 31.6 149

Lead (Pb) 25.1 31.0 25.9 54.4 38.2 222.5 35.8 128

Mercury (Hg) 0.026 0.015 0.015 0.034 0.017 0.010 0.18 1.06

Nickel (Ni) 9.2 13.6 14.6 22.9 25.7 5.8 22.7 48.6

Zinc (Zn) 0.0 44.3 47.7 68.3 69.9 28.5 121 459

Pesticides and PCBs (ppm)

Chlordane ND ND ND ND ND ND 0.00324 0.0176

Dieldrin ND ND ND ND ND ND 0.00190 0.0618

Endrin ND ND ND ND ND ND 0.00222 0.00207

Heptachlor epoxide ND ND ND ND ND ND 0.00247 0.0160

Lindane (Gamma-BHC) ND ND ND ND ND ND 0.00237 0.00499

PCB's (Aroclor) ND ND 0.210 ND 0.116 ND 0.0598 0.676

B-1 0'-2'

Sample Results
Consensus-based 

SQGs

B-1 2'-4' B-2 0'-2' B-3 0'-2' B-3 2'-4'

down-

stream

 grab 

 

 

It was determined that full removal of the impounded sediments would likely be required by CT 
DEP due to the contamination of the impounded sediment with petroleum products.  This 
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contamination was further confirmed, while conducting the test pits, by the strong presence of 
a petroleum odor emanating from the impounded sediment that was excavated from directly 
behind the dam.  Full removal of impounded sediment therefore eliminates the issues 
associated with sediment migration, other than the stability of the upstream retaining walls post 
dam removal, which will be addressed below.  This can be easily accomplished due to the fact 
that the majority of the upstream retaining wall is underlain by bedrock. 

Other sediment management options need not be further investigated such as partial dredging, 
stabilization of sediments in place, natural erosion downstream, a staged sediment release, and 
on-site disposal due to the contamination of the impounded sediments.  The impounded 
sediment, once fully removed, will be disposed of off-site in a pre-approved location that 
accepts sediment with this particular suite of contaminants. 

The sediment impounded behind the dam was quantified using the depth to bedrock that was 
determined through the mechanical test pits.  In addition the limit of impounded sediment was 
also further delineated by the presence of visible bedrock on the surface of the riverbed 
initiating along the left bank only 110 feet above the dam and extending across the majority of 
the channel bed approximately 360 feet above the dam.  The quantity of impounded sediment 
behind the Middle Street Dam has been estimated between 2500 and 3000 cubic yards (CY). 

 

4.  Geotechnical – Infrastructure Stability  

Field Investigation 

To ascertain the conditions at the dam with regards to the location/presence of the historic 
former dam, the nature of the impounded sediments, and the influence of the Route 72 
retaining structure on the removal of the dam, the stream bed up-gradient of the Middle Street 
Dam was intrusively investigated. 

 

  

 


