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Executive Summary 

The East Branch of the North River drains approximately 40 square miles in southern Vermont, joining the 

North River mainstem in Colrain, Massachusetts which eventually empties into the Deerfield River in 

Shelburne Falls, Massachusetts. The East Branch watershed is located within the Towns of Wilmington, 

Marlboro, Whitingham, and Halifax. The completion of a River Corridor Plan (RCP) for the East Branch 

North River watershed was identified as a top priority in the Deerfield River and Southern Connecticut 

River Tributaries of Vermont Tactical Basin Plan (VTDEC, 2014). Tropical Storm Irene in 2011 was a major 

flood within the North River watershed and caused widespread damage along the East Branch, especially 

within the Village of Jacksonville.  

Fitzgerald Environmental Associations, LLC (FEA) was hired in 2016 by the Windham Regional Commission 

(WRC) to complete a River Corridor Plan including Phase 1 and Phase 2 Stream Geomorphic Assessments 

(SGA) for the East Branch North River watershed. The Phase 1 and Phase 2 assessments were completed 

in spring-fall of 2016. This report describes the results of the Phase 1 and Phase 2 studies and the East 

Branch North River Corridor Plan. The plan objectives are described below: 

1) Develop baseline watershed and reach-scale data for the study reaches. 

2) Identify river reaches where more detailed field data collection (Phase 2) is needed. 

3) Develop a basis for understanding the overall causes of channel instability and habitat 

degradation along the river corridors in the watershed. 

4) Collect the information needed to improve river corridor mapping in the study area. 

5) Develop a list of preliminary river corridor restoration projects that can be further developed 

in the future to mitigate flood and erosion hazards and improve ecological integrity and 

water quality. 

6) Prioritize river corridor restoration projects for each area in the watershed. 

7) Develop five (5) project packets for high priority restoration sites. 

Below is a summary of key findings from the Phase 1 and Phase 2 SGA and River Corridor Plan: 

Phase 1 Study 

¶ A total of 15 reaches along 16 river miles were delineated during the Phase 1 SGA analysis. Full 

Phase 1 data and windshield survey data were collected by FEA for these portions of the East 

Branch, Branch Brook, and Hager Brook.   

¶ The Phase 1 SGA approach resulted in watershed-scale data about the landscape (e.g., soils and 

land cover) and the stream channel (e.g., slope and form), providing a basis for understanding the 

natural and human-impacted conditions within the watershed. The Phase 1 data also aided in the 

identification of specific stressors affecting the physical conditions of the stream channels and 

structures (e.g., bridges and culverts, bank armoring, etc.). 

¶ Three (3) reaches are found in a confined valley setting that would normally support sediment 

and transport channels with A or B-type channel geometry. Six (6) of the reaches are found in 

narrow valleys with C or B-type channel geometry. The remaining Six (6) reaches are found in an 

unconfined valley setting with meandering, depositional, C-type channel geometry. 



 

 

¶ Approximately 84% of the watershed is forested, with agricultural land use representing 

approximately 8% of the watershed. Developed lands represent 5% of the watershed. 

¶ Impact ratings were developed for each reach using the Phase 1 parameters representing four 

classes of watershed and reach-scale impacts: 1) Land Cover and Reach Hydrology; 2) Channel 

Modifications; 3) Floodplain Modifications and Planform Changes; 4) Bed and Bank Conditions. 

Out of a total possible impact score of 32, the maximum score was 22 (poor) and the minimum 

score was 1 (reference).  

¶ Based on the Phase 1 impact ratings, a total of eight (8) high-priority reaches covering 8.7 miles 

on the East Branch North River and on Branch Brook were selected for Phase 2 assessment. 

Phase 2 Study 

¶ During the Phase 2 field assessments, the 8 reaches were further subdivided into 13 segments 

based on variability in stream type, channel slope and confinement, and other factors. Two (2) 

segments were not fully assessed due to impoundment from beaver dams (M03.B) and a bedrock 

gorge (M04.A). 

¶ Tropical Storm Irene in 2011 was a major flood along the East Branch North River and Branch 

Brook. The Village of Jacksonville located along the East Branch experienced significant inundation 

and erosion damages. 

¶ The channels of the East Branch North River and Branch Brook are still adjusting their width, 

depth, and planform to the following historical and ongoing impacts: 1) aggradation of sediment 

in the valleys due to European settlement and deforestation that occurred during the 1700's and 

1800's; 2) channel straightening, dredging, and corridor encroachment associated with adjacent 

roads, agriculture, and other land uses; 3) floods in recent years which have triggered valley 

erosion, sending increased volumes of sediment and woody debris into the lower valleys in Halifax 

and Whitingham.  

¶ Overall Phase 2 geomorphic ratings indicate a range of river stability from poor to good along the 

study reaches. The two άpoorέ reaches were located within the Village of Jacksonville where the 

channel is highly encroached by adjacent development and has been historically straightened. 

hƴŜ άƎƻƻŘέ ǊŜŀŎƘ ƛǎ ƭƻŎŀǘŜŘ ǳǇǎǘǊŜŀƳ ƻŦ ǘƘŜ ±ƛƭƭŀƎŜ ǿƘŜǊŜ ǘƘŜ ŎƘŀƴƴŜƭ Ŧƭƻǿǎ ǘƘǊƻǳƎƘ ŀ ŦƻǊested 

ŦƭƻƻŘǇƭŀƛƴ ŀƴŘ ƛǎ ǎǘŀōƭŜΦ ¢ƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ǿŀǎ ǊŀǘŜŘ ŀǎ άŦŀƛǊέ ŘǳŜ ǘƻ ƛƴŎƛǎƛƻƴ ŀƴŘ 

some areas of active channel adjustment.   

¶ 20 bridges and 1 culvert were assessed for geomorphic compatibility and aquatic organism 

passage (AOP) as part of the Phase 2 SGA work. Thirteen (13) of the bridges had spans less than 

the reference bankfull channel width, indicating an increased degree of structure vulnerability to 

flooding and erosion. The culvert represented a significant bankfull constriction (54%), and had 

reduced aquatic organism passage (AOP). The summary of structures in this report, including the 

reference bankfull channel width listed for each one, provides a means for towns to understand 

the relative flood vulnerability and prioritize structure replacements with these criteria in mind. 

 

 



 

 

River Corridor Planning and Overall Flood Resiliency Recommendations 

¶ Based on flood damages incurred during Tropical Storm Irene and previous floods in the study 

area, the East Branch North River and Branch Brook watersheds are vulnerable to flooding during 

prolonged rainstorms and flashy thunderstorms. The National Flood Insurance Program (NFIP) has 

developed approximate 100-year floodplains near the confluence of Branch Brook and the East 

Branch North River and within the Village of Jacksonville; no detailed flood study has been 

completed within the watershed.  

¶ River Corridor protection ordinances were incorporated into the Town of Halifax Zoning 

Regulations in 2016. River corridor protection ordinances should also be considered by the 

Whitingham to better map flood and erosion risks for both the safety and protection of their 

citizens, and the infrastructure controlled by the municipality. 

¶ The current Emergency Relief and Assistance Fund (ERAF) rate for state aid to cover flood damage 

costs in Whitingham is 7.5%. Whitingham does not have an approved Local Hazard Mitigation Plan 

or River Corridor Protection. If these two actions were implemented, the ERAF rate would 

increase to the maximum of 17.5% for both towns. The Town of Halifax has the maximum ERAF 

rate of 17.5% as all five measures have been implemented, including river corridor protection 

zoning. 

¶ Site level approaches to river corridor restoration were evaluated in detail at the reach scale, and 

are organized in the report by reach. The projects were developed based on the Phase 2 results 

and watershed-scale mapping of stressors on channel stability. The list of projects is intended to 

ǇǊƻǾƛŘŜ ŀ άǊƻŀŘƳŀǇέ ƻŦ ǊŜǎǘƻration projects that will reduce future flood hazards and improve 

ecological conditions in the river corridor. This effort resulted in the identification of 30 

restoration project areas, including 10 projects that do not require significant further study (i.e., 

passive approaches such as buffer plantings and corridor protection), and 20 projects requiring 

further feasibility study or engineering design (i.e., active restoration approaches such as bridge 

replacements).  

¶ Project packets were developed for five (5) of the high-priority sites. This process required 

additional site visits and landowner outreach, mapping, field surveys, and other data collection. 

The project packets include more detailed information for project implementation, evaluation of 

alternatives for flood mitigation in the Village of Jacksonville, cost estimates, and potential 

funding partners.  
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1.0 Project and Watershed Background 

1.1 Project Introduction and Study Goals 

1.1.1  Project Introduction 

In 2016, the Windham Regional Commission (WRC) and the Vermont Department of Environmental 

Conservation (VTDEC) identified the East Branch of the North River and its tributaries Branch Brook 

and Hager Brook in southern Vermont for assessment of fluvial geomorphic and aquatic habitat 

conditions. Flooding and erosion damage sustained during Tropical Storm Irene (TSI) in the Towns of 

Halifax and Whitingham led to the selection of these tributaries for further study. Infrastructure along 

the river and tributaries was severely impacted by flooding and erosion, and therefore this information 

will serve to help the town better understand existing flood vulnerabilities, and plan for future 

improvements with flood risks in mind.  

Fitzgerald Environmental Associates, LLC. (FEA) was retained by WRC in 2016 to complete river 

assessments on the East Branch of the North River, Branch Brook, and Hager Brook following the Phase 

1 Stream Geomorphic Assessment (SGA) Protocols (VTDEC, 2009) developed by the VTDEC. FEA used 

the Stream Geomorphic Assessment Tool (SGAT) to develop the baseline GIS data for the watershed in 

2016. A total of 15 reaches along 16 river miles were assessed during the Phase 1 analysis. 

Following this study, a subset of the Phase 1 reaches was selected for field-based, Phase 2 SGA data 

collection. FEA completed the Phase 2 field work in 2016 for 8 reaches (approximately 8.7 river miles) 

along the East Branch of the North River and Branch Brook, and developed a River Corridor Plan (RCP) 

for these reaches. Bridge and Culvert Assessments were completed for all the Phase 2 reaches. This 

report summarizes watershed background information, SGA results, and the RCP into one planning 

document.  

1.1.2  Study Goals 

Watershed restoration projects are most successful when carried out within a context for 

understanding how reach and watershed-scale stressors cause channel instability. The VTDEC SGA 

Protocols and River Corridor Planning Guide provides sound, scientifically-defensible methods for 

identifying stressors on channel stability and restoration projects that will address them appropriately 

ό±¢!bwΣ нлмлύΦ ¢ƘŜ ƻǾŜǊŀƭƭ Ǝƻŀƭ ƻŦ ǘƘŜ ±¢59/ wƛǾŜǊǎ tǊƻƎǊŀƳ ƛǎ ǘƻ άƳŀƴŀƎŜ ǘƻǿŀǊŘΣ ǇǊƻǘŜŎǘΣ ŀƴŘ 

restore the fluvial geomorphic equilibrium condition of Vermont rivers by resolving conflicts between 

ƘǳƳŀƴ ƛƴǾŜǎǘƳŜƴǘǎ ŀƴŘ ǊƛǾŜǊ ŘȅƴŀƳƛŎǎ ƛƴ ǘƘŜ Ƴƻǎǘ ŜŎƻƴƻƳƛŎŀƭƭȅ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭƭȅ ǎǳǎǘŀƛƴŀōƭŜ ƳŀƴƴŜǊΣέ 

(VTANR, 2010) achieved through: 

¶ Fluvial erosion hazard mitigation; 

¶ Sediment and nutrient load reduction; and 

¶ Aquatic and riparian protection and restoration 

The Phase 1 SGA approach results in watershed-scale data about the landscape (e.g., soils and land 

cover) and the stream channel (e.g., slope and form), providing a basis for understanding the natural 

and human-impacted conditions within the watershed. The SGA data also aids in the identification of 

specific stressors affecting the physical conditions of the stream channels and structures (e.g., bridges 

and culverts). Ultimately, the Phase 1 results help guide planners in selected reaches for more detailed 
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Phase 2 data collection where this information can be valuable for flood vulnerability mapping, 

identification of river restoration projects, and long-term river corridor planning. The goal of the Phase 

2 and RCP effort is to provide:  

1) A basis for understanding the overall causes of channel instability and habitat degradation 

along the river corridors in the watershed. 

2) A list of preliminary corridor restoration projects that can be further developed in the future 

to mitigate flood and erosion hazards.  

3) Information needed to map fluvial erosion hazard zones in Halifax and Whitingham. 

1.2 Background Watershed Information 

1.2.1 Geographic Setting and Land Use History 

The North River watershed drains approximately 93 square miles of Vermont and Massachusetts. The 

East Branch North River watershed drains approximately 54 square miles in Vermont and 

Massachusetts. The Vermont portion of the East Branch North River watershed flows from shortly 

upstream of Ryder Pond in the Town of Whitingham and drains approximately 40 square miles within 

the Towns of Wilmington, Marlboro, Whitingham and Halifax (Figure 1.1). The main stem and 

tributaries described in this report are located within the Towns of Whitingham and Halifax. Hager 

Brook drains approximately 3.7 square miles starting in the hills on the border of Massachusetts with 

the Town of Whitingham. Branch Brook drains 9.6 square miles flowing from the hills on the border of 

the Towns of Marlboro and Halifax (Figure 1.2). 

Land cover data based on imagery from 2011 (Homer et al., 2015) are summarized in Table 1.1 and 

displayed in Figure 1.3. The East Branch North River, Branch Brook and Hager Brook are drained by 

rural watersheds, with forests representing the dominant land cover type (84%, 86% and 77% 

respectively). Agricultural lands cover approximately 8% of the mainstem watershed, however this is 

predominantly classified as pasture/hayfield, cultivated crops are not widespread in any of 

subwatersheds.  The East Branch North River Mainstem flows through a relatively dense commercial 

and residential area as it passes through the Village of Jacksonville in the Town of Whitingham. 

Table 1.1: Percent Land Cover for East Branch North River watershed. 

Watershed 
Drainage 

Area (mi2) 
Agriculture Development Forest 

Open 

Water 
Wetland 

East Branch North 
River Mainstem 

39.54 8% 5% 84% 0% 3% 

Branch Brook  9.58 5% 4% 86% 0% 4% 

Hager Brook 3.70 13% 5% 77% 1% 4% 
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Figure 1.1: Location map for the East Branch North River watershed.
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Figure 1.2: East Branch North River watershed, Phase 1 surface waters, and town boundaries.   


















































































































































