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Executive Summary  

 
Streams are important natural systems that support a wide variety of native plant and animal 

species.  Streams and adjacent riparian corridors also provide many benefits for people, 

including opportunities for recreation and enjoyment.  Clean and intact streams support 

fisheries and water supplies, and natural vegetated streamside areas help absorb and filter water 

and prevent flooding. 

 

Streams have been altered in many ways by human activity.  In Massachusetts, tens of thousands 

of manmade structures (bridges, culverts, fords) enable roads and rail lines to cross rivers and 

streams. These structures often alter natural conditions and create barriers to movement of 

fish, other aquatic life, and many animals too ð e.g. turtles and mammals. They can also cause 

conditions that impact human health, safety and welfare such as flooding, flow blockages, 

stagnation, elevated pollution levels, mosquito breeding habitat, and erosion of banks and 

riverfront areas. 

 

òStream continuityó refers to the uninterrupted connection of a river network where natural 

physical conditions and dynamic fluvial processes have not been significantly altered and in which 

water, organisms, organic material, and naturally mobilized sediments move freely. This free 

movement is essential to maintain healthy and diverse populations of aquatic life. 

 

Southeastern Massachusetts, like many other coastal areas, is experiencing higher sea levels and 

tides and more frequent and intense storm events.  These conditions are believed to be impacts 

of global climate change and are predicted to worsen in future years. Stream crossings that 

block the free flow of water exacerbate these conditions. Restoring stream continuity provides 

storage and passage for floodwaters, and helps to create resilient watersheds that will be better 

able to maintain ecosystem functions under future conditions. 

 

The Critical Linkages Project 2 was designed to assess connectivity of ecological systems in 

Massachusetts and identify areas where natural stream connections are priorities for protection 

or restoration.  Using spatial data of the Massachusetts landscape and a computer model that 

predicted the condition and passability of existing stream crossings, Critical Linkages calculated 

an òImpactó score for each crossing that estimated òecological restoration potential,ó i.e., the 

amount of improvement in the ecological health of a water body if a crossing structure in that 

location were removed or replaced. Impact scores were divided into five tiers, ranging from 

Tier 1 that included sites with highest potential for ecological restoration to Tier 5 that included 

sites with lowest potential. 

 

The Project identified 1,317 potential crossing sites in the Taunton River Watershed.  Of these 

sites, 24 were ranked as Tier 1, with the highest ecological restoration potential; 108 sites were 

in Tier 2; 217 in Tier 3; 375 in Tier 4; and 593 in Tier 5.  The rankings are periodically updated 

as additional information becomes available from field assessments and refinements to the 

model. 

 

The River and Stream Continuity Project 3 was created by a partnership that includes the 

University of Massachusetts at Amherst, The Nature Conservancy, the Massachusetts Division 

                                                 
2 www.umasscaps.org/applications/critical-linkages.html 
3 www.streamcontinuity.org 

 

http://www.umasscaps.org/applications/critical-linkages.html
http://www.streamcontinuity.org/
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of Ecological Restoration (formerly Riverways Program) and American Rivers to develop a 

systematic approach to assessing and prioritizing stream crossings in order to improve aquatic 

continuity.  The project has expanded throughout 13 states and is now known as the North 

Atlantic Aquatic Connectivity Collaborative (NAACC).  It trains volunteers and technicians in 

the use of standardized protocols to inventory river and stream road crossings by recording 

specified measurements and observations into a database. Using 13 variables from the field 

assessments, the database generates an Aquatic Score that indicates the degree to which the 

crossing creates a barrier to aquatic passage and assigns each crossing to one of five categories:  

severe, significant, moderate, minor or insignificant barrier. 

 

Under the direction of this Project, 516 crossing surveys were conducted in 27 of the 

municipalities in the Taunton River watershed between 2006 and 2014.  Initial efforts focused on 

sites that were ranked in Tiers 1, 2 or 3 by the Critical Linkages Project, but some sites in the 

lower two tiers were also assessed as the project proceeded.  

 

Section 6 of this report summarizes the results of these field assessments, i.e., the degree to 

which each crossing represents a barrier to aquatic passage.  Of the 516 sites surveyed, the 

crossings were evaluated as follows: 

 

Evaluation  # of sites 

Severe barrier  1 

Signifi cant barrier  31 

Moderate barrier  108 

Minor barrier  245 

Insignificant 

barrier  

112 

 

19 additional sites identified in the Critical Linkages Database were visited but recorded as òNo 

Dataó because no stream crossing was found. 

 

Of the 516 sites, 375 matched a Critical Linkage site and 141 did not. The single site identified as 

a severe barrier to aquatic passage did not match and therefore had no Impact_ln score.  The 

139 crossings evaluated as significant or moderate barriers to passage were further broken 

down as follows: 

 

Critical Linkage site match 98 

Tier 1 or Tier 2 site for ecological restoration 41 (10 of which were significant barrier 

crossings, 31 of which were moderate 

barrier crossings) 

 

These sites are described in Section 7.  

 

Note that some of the field surveys were completed several years ago. Crossing upgrades or 

replacements may have been completed subsequently in particular locations, or conditions may 

have degraded due to ongoing erosion or storms. 

 

This report also provides information regarding the condition, alignment and degree of 

constriction of the surveyed crossings as recorded by the observers.  This information may be 

useful to cities and towns in prioritizing crossing sites that need remediation.  Complete lists of 
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surveyed sites sorted by town and by sub-watershed of the Taunton River system are provided 

in Appendices A and B. 

 

To restore stream continuity and healthy aquatic ecosystems for the future, crossings that 

create the barriers to passage must be replaced with structures that are designed and 

constructed to maintain natural streamflow and other natural conditions to the greatest extent 

possible. Cities and towns in the Taunton River watershed have critical roles in initiating and 

advancing replacement projects that will benefit ecological systems as well as human health, 

safety and welfare.  This report is intended as a guide for residents and municipal officials to 

prioritize opportunities to improve streamflow through replacement of existing culverts and 

other crossing structures.  It also identifies sources of information and assistance to 

municipalities that pursue such projects. 

 

Residents of the Taunton River Watershed can get involved in many ways: 

 

¶ Review the field data sheets for crossings located in your area at 

http://www.streamcontinuity.org/cdb2; 

¶ Make field trips to observe the conditions of streams and crossings;  

¶ Get trained in the field assessment methodology and/or encourage your local 

officials to be trained; 

¶ Express your interest and concern to your local officials (e.g. Mayor or 

Selectmen, Conservation Commission, Planning Board and Department of Public 

Works) for upgrade or replacement of substandard crossings; 

¶ Support efforts of local boards and officials who attempt to advance these 

projects; 

¶ Support the inclusion of stream crossing assessment and upgrades in other local 

initiatives such as transportation improvement projects or the municipal Master 

Plan, Open Space and Recreation Plan, and Hazard Mitigation Plan; 

¶ Connect with others ð talk with your friends and neighbors, and get involved 

with organizations that support stream restoration. 

 

Weõd like to hear about and support your efforts and your success stories.  See the contact lists 

and resources at the end of this report to learn more and connect with groups that can help. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.streamcontinuity.org/cdb2
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Section 1. The Importance of Stream Continuity 4 
 

Under natural conditions in a stream or river, water, organisms, sediment, and organic material 

move freely.   The movement is affected by seasonal cycles of flooding and low flow.  The 

combination of free movement and seasonal variations supports a healthy and vibrant natural 

stream.  These dynamic natural processes maintain conditions that provide habitat for native fish 

and other aquatic life.  

 

òStream continuityó refers to the uninterrupted connection of a river network where the 

natural physical characteristics of the stream have not been significantly altered and few or no 

barriers exist that would hinder or block movement up and downstream through the system.  

 

Manmade stream crossings (bridges, culverts, fords) often alter 

the natural conditions and create barriers to movement. 

 

Impacts on Fish and Wildlife:  Stream crossing barriers 

interfere with the processes that support animal and plant life. 

For example, crossings that are too small or have internal 

blockages restrict or prohibit passage of fish and other 

organisms. Crossings that are perched above the level of the 

stream may have streamflow that is too shallow to allow fish 

passage, or create an obstacle to passage that some fish and 

other organisms cannot overcome. Drops in elevation at the 

inlet or outlet of a crossing require animals to leap or climb, 

and some species lack this ability.  The velocity of constricted 

water and the smoothness of pipes can further impede 

navigation through culverts.  Some species require dry banks 

or rough sediments to navigate along streams.  Animals that 

encounter a culvert they cannot traverse, or that they do not 

feel safe entering, will be prevented from crossing.  Reptiles, 

amphibians, and mammals may climb into the roadway where 

they are at risk of being run over. 

 

Infrastructure and Safety Impacts:  Inadequate crossings can also create 

conditions that impact human health, safety and welfare. Undersized crossings 

reduce capacity to accommodate water surges during large storms, causing water 

backup, flooding of roads and property, erosion of banks and riverfront and elevated turbidity 

and sedimentation levels.  In some instances, the constriction of water can erode the roadbed 

and threaten integrity of a road or railroad. 

 

Water Quality and Human Health Impacts:  Water that backs up behind undersized crossings 

can become stagnant, impairing water quality and habitat for fish that need clean, flowing water. 

Stagnant water can also provide breeding areas for potentially disease-bearing mosquitoes, and 

this is further exacerbated if fish that consume mosquito larvae are blocked from accessing a 

section of a stream. 

 

                                                 
4 This discussion of stream continuity is derived from information on NAACCõs website at 
www.streamcontinuity.org. 

Clogs from debris like this  

can also inhibit passage 

 of fish and other wildlife 

http://www.streamcontinuity.org/
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Climate Change:  Precipitation patterns have been changing in recent decades.  High intensity 

storms are increasing, interspersed with prolonged dry periods and droughts.  Southeastern 

Massachusetts, like many other coastal areas, is experiencing higher sea levels and tides.  These 

conditions are believed to be impacts of global climate change and are predicted to worsen in 

future years5. The Taunton watershed is particularly vulnerable to flooding, because it has a low 

gradient, dropping only 26 feet over the course of 40 miles.  Tidal flows influence the river as 

much as 22 miles inland.6 In this landscape setting, a heavy storm event combined with coastal 

storm surge could lead to serious flooding.  The ability of water to drain from the landscape 

across roads and railroads is important to protect communities from flooding. 

 

In order to protect òecosystem services,ó such as flood protection and provision of food and 

water supplies, and to enhance the capacity of natural systems to adjust to new stresses and 

disturbances, our region like many others has recognized the need to create a òresilientó 

watershed.  Restoring stream continuity provides storage and passage for floodwaters.  It 

enables fish and other animals to move across the landscape and find refugia during extreme 

weather events.  It is an important and effective tool to develop resilient communities and a 

resilient watershed that will be better able to handle future conditions. 

 

Why is Aquatic Movement  Important?  

 

Aquatic ecosystems are in constant change. Animals need to move around. On a daily basis they 

travel to forage for food or to find cover and shelter from predators.  Sometimes they need to 

move to avoid extreme weather, heat, icing, pollution, drought, flooding, or other natural or 

manmade disturbances.  On a seasonal basis, animals may move upstream or downstream to 

find mates and to move between breeding and feeding areas.  Fish require access to spawning 

areas such as gravel banks, scour holes, or floodplains, as well as nursery habitat for juvenile fish 

and then adult habitat for maturing fish. Anadromous species such as herring spend the winter in 

the ocean, but travel upriver in the spring to spawning grounds. Catadromous species such as 

eels reverse the travel pattern and spawn in the ocean.  Maintaining stream continuity keeps the 

pathways for migration open. 

 

On a longer time frame mobility of individual organisms is necessary to allow interaction with 

other populations of the same species.  These interactions contribute to the ability of 

populations to remain genetically viable and persist over time.   

 

Under natural conditions, aquatic habitats are constantly shifting and changing, and free 

movement of woody debris, organic material, and sediments around the system is essential. As 

the array of stream habitats including banks, wetlands, gravel or cobbled substrate, pools, rocks, 

and rapids shift, the animals that rely on them need to relocate as well. If a food source moves, 

animals must follow. Headwaters and other upstream areas are highly productive, and stream 

continuity ensures the continued transport of food to animal populations downstream. 

 

Conditions in the stream itself also undergo constant change.  The depth, velocity, turbulence, 

temperature, turbidity, and chemistry (such as dissolved oxygen levels) of the water fluctuate 

and aquatic organisms need to move in response to these changes. Some species need deep, 

fast-moving water for travel while others require slow-moving, shallow conditions. Coldwater 

                                                 
5 https://necsc.umass.edu/northeast-climate 
6 http://pubs.usgs.gov/sir/2012/5277/pdf/sir2012-5277_report_508.pdf 

 

https://necsc.umass.edu/northeast-climate
http://pubs.usgs.gov/sir/2012/5277/pdf/sir2012-5277_report_508.pdf
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fish need to swim upstream in search of cooler waters when temperatures downstream warm 

in spring and summer.  Climate change makes it all the more important for animals to be able to 

move around the landscape in response to drought, floods, and temperature extremes. 

 

Small streams, often located in headwaters, are critical to the health of a river system. They 

account for most of the stream miles within any watershed, provide more diverse habitat than 

large rivers including areas for spawning and juvenile nurseries, and support many animals that 

do not inhabit larger streams, such as salamanders and crayfish. Thanks to their proximity to 

adjacent upland habitats, small streams are also highly productive systems.  Organisms that 

originate in upstream areas and travel or are carried downstream provide food for fish that 

mainly inhabit areas of the lower river system7. 

 

For all these reasons, the impact of a crossing that alters natural conditions of the stream and its 

banks is likely to be the decline of habitat or population. 

 

Barriers to Movement in Streams  

 

Most of the streams in the Taunton River watershed and in watersheds across the 

Commonwealth are crossed by transportation corridors. The crossings have varying 

interactions with rivers and streams. All of these crossings should allow the natural stream to 

flow without obstruction, but many do not. Some examples of barriers associated with crossings 

include: 

¶ Partially or fully collapsed culverts or culverts that are blocked with debris, which 

reduce flow and impede animal passage; 

 

¶ Weirs or baffles installed within a culvert to 

decrease velocity that can block passage for 

species that crawl on the streambed; 

 

¶ Drops in elevation at the inlet or outlet, 

creating barriers to passage for fish and other 

organisms;  
 

¶ Flow constrictions that increase velocity. 

Some species cannot swim against the faster 

flow, and fast-moving water can also create 

scour areas below the culvert which some 

organisms cannot navigate;  

 

¶ If the crossing structure eliminates the natural streambank 

or replaces the natural streambed with a concrete or metal 

bottom, organisms that rely on the natural conditions of the bank or streambed to assist 

their movement will be immobilized.  

 

 

 

                                                 
7 https://www.streamcontinuity.org/aquatic_connectivity/ecological_concerns/import_sm_streams.htm 

 

An example of a drop in elevation at  

Fall Brook, North Walker Street, Taunton 

https://www.streamcontinuity.org/aquatic_connectivity/ecological_concerns/import_sm_streams.htm
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Cost of Upgrade vs. Replacemen t In -Kind  

 

The immediate costs of upgrading a culvert may be relatively high in comparison to simple 

replacement, but when the long-term integrity of the road is taken into account, along with the 

increased hazards associated with more intense storms, the investment is often worthwhile over 

the useful life of the structure. 

 

For example, a March 2015 report by Industrial Economics (IE) for the Massachusetts Division 

of Ecological Restoration (DER), òEconomic and Community Benefits from Stream Barrier 

Removal Projects in Massachusetts,ó compared the costs of alternatives facing the owners of 

undersized culverts and failing dams.  The costs for replacing three specific culverts and 

maintaining them for over thirty years were compared with the cost of upgrading the crossings 

to comply with the Commonwealthõs Stream Crossing Standards.  On average, upgrade of the 

three culverts was 38% less expensive than in-kind replacement and maintenance over 30 years. 

(Section 8 describes a stream crossing replacement òsuccess storyó in the Taunton River watershed.) 

 

 

An example of a site stressed both by the culvert and stormwater 

(the two smaller pipes shown here are for stormwater discharge; 

note the large mound of sedimentation below the one on the left).  
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Section 2.  The Taunton River, its Tributaries and Watershed  
 
The retreat of a glacier from southeastern Massachusetts thousands of years ago left a glacial 

lake, which in turn drained into a river system with a watershed covering an area of 562 square 

miles8. As a result of glacial deposition, the landscape of the watershed included flat outwash 

plains, abundant wetlands, and kettle ponds.  Today we know this area as the Taunton River 

watershed, the second largest in Massachusetts.  It includes all or portions of forty-three 

municipalities. The Taunton River itself flows forty miles from the confluence of the Town and 

Matfield Rivers in Bridgewater to Mount Hope Bay.  It is characterized by a gentle gradient 

because it drops only twenty feet in elevation over its entire course. The network of large and 

small tributaries to the Taunton River represents hundreds of stream miles. 

 

 
Figure 1 :  Map of the Taunton River Watershed9 

                                                 
8 http://savethetaunton.org/the-taunton-river-and-its-watershed/.  This information is a summary of the 

Taunton River Stewardship Plan. 
9 Higher resolution versions of maps are available on request. 

http://savethetaunton.org/the-taunton-river-and-its-watershed/
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Figure 2  

The river and its tributaries collectively represent a remarkably intact ecosystem of habitats that 

support 45 species of fish, 154 species birds, 360 species of plants and many other organisms.  

The watershed includes 31 distinctive wildlife habitats, including globally-rare freshwater and 

brackish tidal marshes, Atlantic White Cedar swamps, Acidic Graminoid Fens and hundreds of 

vernal pools. Coldwater streams in the watershed support the globally-rare bridle shiner and 

rainbow smelt. Overall, 58 species listed by the Massachusetts Natural Heritage and Endangered 

Species Program as òendangeredó, òthreatenedó or òof special concernó inhabit the watershed; 

these species include seven rare reptiles and amphibians, twelve birds and three freshwater 

mussels.  The watershed contains three state-designated Areas of Critical Environmental 

Concern (ACECs). 

 

The forty miles of the Taunton River flow unimpeded, representing the longest undammed 

coastal river in New England. In recognition of its free-flowing water, ecological diversity and 

other values, the Taunton River was granted designation as a òNational Wild and Scenic Riveró 

by Congress in 2009. The ecological richness of the estuary and upstream portions of the river 

are in part attributable to the free-flowing water, the low gradient and the brackish tidal 

influence that extends twenty miles upriver from the Bay.  At the same time, the riverõs 

biodiversity and productivity would be significantly diminished without the intricate network of 

feeder streams and headwaters that allow free movement of creatures, material and water and 

support critical ecological and physical processes that keep the Taunton River healthy.  

 

Major Tributaries of the Taunton River  
 

The Taunton River Stewardship Plan10, completed in June of 2005 to support the addition of the 

river to the federal Wild and Scenic Rivers System, identified eight major tributaries to the river:  

the Segregansett, Three Mile, Forge, Town, Matfield, Winnetuxet, Nemasket and 

Assonet.    

 

The Taunton River Watershed Stream Continuity Project included field surveys of crossings in 

each of these sub-watersheds and on smaller tributaries to the Taunton River.  In this report, 

we also consider the Mill River as a major tributary, based on the 

size of its watershed.  The Forge River  is considered one of a 

group of smaller tributaries to the Taunton River .  The 

watersheds of the smaller tributaries are divided into two areas:  

the òCotley River Sub-watershedó in the area of Raynham, 

Taunton and Berkley, and the òLower Taunton River Coastal 

Sub-watershedó in the area of Dighton, Somerset, Freetown and 

Fall River.   

 

The sections below provide brief descriptions of each sub-

watershed and a map or maps of the area.  The Taunton River 

Watershed Stream Continuity Project included field surveys of 

crossings in each of the major sub-watersheds as well as in smaller 

tributaries to the Taunton River. 

 

The Segregansett River  originates in east Taunton north of 

Route 140 and flows about 8.2 miles to its confluence with the 

                                                 
10 http://www.tauntonriver.org/stewarshipplan.htm 

 

http://www.tauntonriver.org/stewarshipplan.htm
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Figure 4  

Figure 5  

Figure 3  

Taunton River in Dighton about a mile south of the Berkley Bridge.  The watershed lies entirely 

within Dighton and Taunton. Part of the riverõs headwaters in Taunton are designated Priority 

Habitat for rare species. 

 

 

The Wading River  drainage area (shown on the adjacent map) 

constitutes a major sub-watershed of the Three Mile River drainage 

area. Tributaries to the Wading River include Chartley Brook which 

originates in Attleboro, Meadow Brook in Wrentham, Cocasset 

River and Henkes Brook in Foxboro and Hodges Brook in 

Mansfield.  The area also includes Lake Mirimichi and Turnpike Lake 

in Plainville. The Wading River is 13.9 miles long.    

 

 

The Three Mile River  is formed by 

the confluence of the Wading and 

Rumford Rivers in Norton. It flows 

southeast for about 3 miles through a 

silver maple floodplain forest in 

Taunton.  This forest is considered to 

be the most intact example of this 

declining natural community in 

Massachusetts. The Three Mile joins 

the Taunton River at the 

Taunton/Dighton boundary.  An area 

of 14,276 acres of the riverõs corridor 

in Dighton, Taunton and Norton was designated an ACEC in 2008.  

 

The entire area that drains to the Three Mile River includes parts 

of Attleboro, Wrentham, Plainville, Foxboro, Mansfield, Norton, 

Taunton and Dighton. The adjacent map shows the drainage area 

of the Rumford River and the drainage area of the mainstem of the 

Three Mile River.  The Rumford River is 12.5 miles long. 

 

The Mill River  runs out of Lake Sabbatia in Taunton and flows for 

3.4 miles to join the Taunton River at High Street.  It is fed by a 

large upstream drainage area that includes the watersheds of the 

Canoe River and the Mulberry, Meadow and Poquanticut Brooks.  

The Canoe River flows for 14.3 miles from Sharon, through 

Foxboro and Mansfield to Winnecunnet Pond in Norton. Mulberry 

Brook and its tributaries originate in Easton and also flow to 

Winnecunnet Pond.  The Snake River connects Winnecunnet Pond 

to Lake Sabbatia. The Canoe River and associated resources 

encompassing 17,200 acres were designated an ACEC in 1991. 

 

Two dams on the Mill River (the Whittenton and Hopewell Mills 

dams) were recently removed and a fish ladder was installed at 

Moreyõs Bridge at the outlet of Lake Sabbatia.  Efforts to remove a 

third dam are underway.  This removal will eventually open up an 

additional thirty miles of upstream fish passage.  


