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Goals

• Research & development of tools and approaches for 
evaluating and prioritizing environmental restoration 
opportunities

• Establishing design standards and methodologies for river and 
stream restoration

• Tools, models, and BMPs for the design, review and 
permitting of development projects to avoid or minimizing 
impacts on rivers and streams

• Developing and communicating scientifically derived 
information to inform policy at the state, regional and national
levels
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Focus Area Strengths

• Strong integration of research, education and 
extension

• Research and projects conducted throughout much of 
New England (MA, CT, RI, VT, NH, ME)

• Engagement of non-Extension faculty from land-
grant Universities (MA, NH, CT)

• Strong stakeholder investment and involvement

• Highly leveraged with outside funding

• Impacts on policy
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Situation

• Water withdrawal and other hydrological alterations have had 
a profound impact on the ecological integrity of rivers and 
streams

• Projected increases in water demand throughout New England 
will add to these stresses

• Future competition for water resources to meet ecological and 
a variety of human needs may threaten availability of adequate 
water supplies for agriculture

• Very large numbers of dams and road-stream crossing result in 
highly fragmented river-stream networks, threatening long-
term ecological viability
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Focus Area Participation

• Northeast Instream Habitat Program
– Based at UMass Amherst
– Involves faculty at UMass, UConn and UNH
– Projects in MA, CT, NH, & PA

• River & Stream Continuity Project
– Based at UMass Amherst
– Projects in MA, CT, RI, VT, NH & ME
– Potential for integration with Extension volunteer 

monitoring programs
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Partners

• US EPA
• USGS
• US Fish & Wildlife Service
• National Marine Fisheries Service
• US Army Corps of Engineers
• MA DEP & DCR, CT DEP, NH DES
• MA Riverways Program
• The Nature Conservancy
• American Rivers
• Various watershed associations
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Integration with Research & Education
• Northeast Instream Habitat Program

– Multiple integrated research and watershed planning projects
– USGS Water Institute grant
– Graduate student research projects
– Journal publications
– Integrated into regular course curricula
– Graduate summer course

• River & Stream Continuity Project
– Regional database
– Integrated with research projects
– Graduate student projects
– Integrated into regular course curricula
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Organizational Structure

• Northeast Instream Habitat Program
– Based at UMass Amherst
– Stakeholder Advisory Committee
– Research & implementation teams developed on a project 

by project basis

• River & Stream Continuity Project
– River & Stream Continuity Partnership (UMass, TNC, MA 

Riverways Program)
– Coordinated by UMass Amherst
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Program Planning/Needs Assessment

• Northeast Instream Habitat Program
– Stakeholder Advisory Committee
– Planning workshops
– White paper

• River & Stream Continuity Project
– Partnership identifies needs and opportunities
– Joint decision-making on standards, methodologies & algorithms
– Steering committee
– Technical Advisory Committee
– Plans of work developed as part of Extension planning process
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Outputs
• Presentations & workshops
• University courses for students and professional
• Web sites
• Publications
• Research and modeling projects
• Development of an online database for road-stream crossings
• Development of standards for road-stream crossings
• Rivers & Stream throughout Massachusetts classified based on GIS

analysis into three categories for priority setting
• Development of protocols and training materials for volunteer assessment 

of road-stream crossings
• Culvert replacement demonstration projects
• Volunteer training and coordination
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Case Studies/Examples

• Hatfield Dam Removal Feasibility Study
• River & Stream Continuity Database



Hatfield Dam Removal FeasibilityHatfield Dam Removal Feasibility
StudyStudy



Mill RiverMill River



Surface and groundwaterSurface and groundwater



Beaver dam

Advocate Dam



Wetland zones Wetland zones 
were defined were defined 
based on the based on the 
minimumminimum
and maximum and maximum 
elevations for elevations for 
each wetland each wetland 
typetype



In the area of In the area of 
greatest impact, greatest impact, 
dam removal dam removal 
would result in would result in 
an approximate an approximate 
73% loss  in 73% loss  in 
wetland areawetland area

2 m drop in surface water



Beaver dam

Advocate 
Dam

Suitability for beaver dams
(current condition)

Poor 
Sub-optimal
Optimal



2 m drop in water level



Effective habitat for  dwarf wedgemussel: Effective habitat for  dwarf wedgemussel: 
••Overlap of suitable habitat for dwarf wedge and tessellated dartOverlap of suitable habitat for dwarf wedge and tessellated darterer
••Overlapped with unsuitable bass habitatOverlapped with unsuitable bass habitat

Effective habitat current: 18,871 mEffective habitat current: 18,871 m22 Effective habitat removal: 21,467 mEffective habitat removal: 21,467 m22



Potential Fish Passage Over Natural Potential Fish Passage Over Natural 
Bedrock Ledge BarrierBedrock Ledge Barrier
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Removal will significantly benefit: Removal will significantly benefit: 
American eel, Atlantic salmon, and sea lamprey American eel, Atlantic salmon, and sea lamprey 

Provide partial and periodic passage for:Provide partial and periodic passage for:
American shad, Blueback herring, and White suckerAmerican shad, Blueback herring, and White sucker



River and Stream Continuity Project
On-line Database

www.streamcontinuity.org/cdb



Sub-standard
Culverts

Sub-standard
Culverts



Assessment Field Forms







MA Crossing Structures Scoring System

Flow Contraction

Inlet Drop

Outlet Drop

Y

= 6”

N

Tailwater Armoring

Extensive Not Extensive (5) None (10)

Physical Barriers

Permanent Temporary (5) None (10)

Scour Pool

Large (0) Small (5) None (10)

Embedded

Not Embedded Partially (3) Fully >1’ (10)Fully <1’ (7)

Water Depth

Not Comparable (0) Comparable (10)

Water Velocity

Not Comparable (0) Comparable (10)

Primary Score

< 80 = 80

Substrate

Inappropriate 
or none (0)

Contrasting (5) Comparable (10)

Secondary Score

20 - 54 55 - 87

Substrate

Inappropriate
or none (0)

Contrasting (5) Comparable (10)

Span

Constricts
Channel

Active
Channel

Channel
& Banks

Bankful
Channel

“5”
Min + 2

Openness Ratio

< 0.25 0.25 – 0.49 > 0.750.50 – 0.75

“6”
Gen

“7”
Gen + 1

“8”
Gen + 2

“5”
Min + 2

“4”
Min + 1

“3”
Minimum“2”

Sub Min 2

“1”
Sub Min

“0”
No Stds

“5”
Min + 2

Openness Ratio

< 0.25 0.25 – 0.49 > 0.750.50 – 0.75

“7”
Gen + 1

Height

< 6 ft > 6 ft

Height

< 6 ft > 6 ft“8”
Gen + 2

“8”
Gen + 2

“10”
Opt 2

“9”
Opt 1

< 6” (5) None (10)

= 6”
< 6” (5) None (10)
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Leveraging

• Northeast Instream Habitat Program
– Research grants: $50,000
– Integrated Research/Extension grants: $1,177,958
– Non §406 Extension funding: $80,000

• River & Stream Continuity Project
– Integrated Reseach/Extension grants: $11,000
– Extension grants: $123,000
– Non §406 Extension funding: $60,000



http://www.usawaterquality.org/newengland

Outcomes

• Northeast Instream Habitat Program
– MesoHABSIM software
– Hydrological management plans completed for several rivers
– Incorporation of MesoHABSIM concepts and methods into state instream flow 

policies (MA, CT, NH)

• River & Stream Continuity Project
– Road-stream crossing standard adopted by federal and state agencies (USCOE, 

MA)
– Volunteer road-stream crossing assessment protocols adopted by TNC, MA 

Riverways Program and USDA NRCS (RI)
– 2600 road-stream crossings evaluated by volunteers in high-priority watersheds 

(MA, CT, RI, VT, NH & ME) and entered in the online database
– River & stream restoration plan created by TNC for the Westfield River 

Watershed
– Four culvert replacement demonstration projects either completed or under 

construction
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What’s Next

• Exploration of future relationship between UMass Extension and the 
Northeast Instream Habitat Program and Rushing Rivers Institute

• Explore potential for creation of a multi-institution field research and 
education site on the Fort River in Massachusetts

• Analysis, testing and continued refinement of crossing standards, volunteer 
assessment protocols, and database algorithm

• Data analysis of road-stream crossing structures in the online database and 
publication of results

• Develop of additional watershed restoration plans for high-priority 
watershed

• Explore possible integration with Extension volunteer monitoring programs


