
 

Phase 2 Stream Geomorphic Assessment 
 

Trout River Watershed 
Towns of Berkshire, Enosburg, Richford, and Montgomery 

Franklin County, Vermont 
 
 

April 2007 
  

 
 

Prepared for: 
Missisquoi River Basin Association 

2839 VT Route 105 
East Berkshire, VT  05447 

 
 





 
Phase 2 Stream Geomorphic Assessment Report Trout River Watershed 
The Johnson Company i April 2007 
 

EXECUTIVE SUMMARY 
 

The Johnson Company was retained by Missisquoi River Basin Association (MRBA) to perform 
Phase 2 Geomorphic Assessments on 20 reaches within the Trout River Watershed during the 
summer of 2006.  In addition, Bridge and Culvert Assessments were conducted on all structures 
within the 20 reaches.  All of the Phase 2 Assessments were conducted in accordance with the 
2006 Vermont Agency of Natural Resources (VT ANR) Stream Geomorphic Assessment 
Protocols (VT ANR 2006) Steps 1-7.  All of the collected data were recorded on the VT ANR 
Phase 2 data sheets and entered into the VT ANR Stream Geomorphic Assessment Web Based 
Data Management System (DMS).  A thorough internal QA review was performed by The 
Johnson Company in December 2006.  An independent QA review was performed by VT ANR 
in January 2007 and the Phase 1 and 2 DMS were updated on February 23 – 28, 2007.  Goals and 
Objectives for the project included the following: 
 

• Determine the existing stream type for each targeted reach and field verify the previously 
collected Phase 1 Assessments; 

• Conduct geomorphic condition evaluations for each reach which detail the current 
condition and sensitivity to existing and future natural and anthropogenic stressors; 

• Collect and interpret the Phase 2 data to assess which reaches are responding to 
anthropogenic and natural modifications, and help prioritize which reaches warrant 
further study and/or restoration activities; 

• Identify potential restoration and or conservation projects within the study area to 
increase the sediment and nutrient retention potential within the watershed; 

• Educate the public about the results of the study and the need for future work. 
 
Individual narratives for each assessed reach are included in Section 4.2 and copies of the VT 
ANR Data Printouts are included in Appendix A.  Based on the field measurements taken during 
the Phase 2 Assessments, it appears most of the assessed reaches in the watershed are in 
evolution stage II (degradation) or III (widening).  A description of the different channel 
evolution stages can be found in the VT ANR Stream Geomorphic Assessment Protocols, which 
may be found online at: http://www.anr.state.vt.us/dec/waterq/rivers/htm/rv_geoassess.htm.  
Historic dredging, channelization and human encroachments are the likely cause of the observed 
adjustments occurring in the watershed.  Several reaches have undergone a stream type departure 
in response to these changes and no longer have access to their historic floodplain.   
 
Of the 23 structures assessed within the watershed three were identified as being undersized 
and/or at risk of structural damage during future flood events.  These structures are described in 
Section 4.4 below.  Many of the other bridges were identified as localized channel and floodplain 
constrictions and may be contributing to the adjustment processes observed.  During future 
bridge replacement projects the collected data should be used to ensure that the new bridges are 
correctly sized. 
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Based on the results of the Phase 2 Assessments and visual observations, potential 
restoration/corridor protection projects identified within the watershed are described below.  
Photos of some of the project areas are shown in Section 4.2.    
 

• Reach M02 – Priorities for this reach include addressing the major erosion occurring just 
downstream of Longley Bridge.  Given the proximity of Route 118 and Longley Bridge 
Road some form of bank stabilization will be needed to protect these assets.  In addition 
to the stabilization measures, buffer enhancement and some form of corridor protection 
and/or floodplain restoration should also be implemented at this site to increase the 
sediment and nutrient retention potential of the reach and prevent future landowner 
conflicts.   

•  Reach M03 – The restoration/conservation technique for this reach involves protection 
of the river corridor in Segment B, which is the alluvial fan portion of the reach.  This 
area is inherently unstable and will likely undergo significant planform adjustments 
during future flood events.  Protecting the corridor from development will allow this 
segment to continue to function as a sediment and nutrient storage area and prevent future 
conflicts both within the reach and in upstream and downstream reaches.   

• Reach T3-01 – Two major problems were identified in T3-01.  One is an eroding bank 
and failed rip-rap in the middle of the reach which is threatening a nearby mobile home.  
Given the current level of residential development in this area the only valid restoration 
technique appears to be re-stabilization of the eroding bank to prevent future structural 
damage.  The other area of concern in T3-01 is the downstream end of the reach which is 
on an alluvial fan.  Currently a mobile home is located in the floodplain and may be 
damaged during future flood events.  In order to retain this important sediment and 
nutrient storage asset, the ideal project would involve moving the mobile home to restore 
the area to its natural depositional role.  If this cannot be accomplished, then more 
traditional flood prevention measures may be required. 

• Reach T4-01 – Reach T4-01 is an incised reach which runs through agricultural land and 
suffers from a lack of floodplain access and adequate riparian buffers.  The preferred 
restoration/conservation strategy for this reach is to protect the river corridor to allow the 
expected widening and aggradational processes to proceed as the channel re-establishes 
floodplain connection.  It is expected that if the channel is allowed to evolve, over time, 
floodplain connection and a more natural meander pattern will be established which will 
enhance the sediment and nutrient retention potential of the reach and reduce excess 
erosion both in this reach and in upstream and downstream reaches.  A key part of any 
corridor protection plan should include re-establishment of adequate woody buffers to 
filter out excess nutrients, stabilize streambanks, and improve wildlife habitat.   

• Reach T4-03 – Given the observed planform adjustments which have been documented 
in T4-03, and the expected future adjustments, a corridor protection plan should be 
established for reach T4-03.  The plan would limit channel management and 
encroachments to allow for the expected widening, aggradation, and planform 
adjustments to occur as the channel evolves toward geomorphic equilibrium.  A key part 
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of any corridor protection plan should include re-establishment of adequate woody 
buffers to filter out excess nutrients, stabilize streambanks, and improve wildlife habitat. 

• Reach T4-04 – As with T4-01 and T4-03, the main restoration/conservation strategy for 
T4-04 involves re-establishment of adequate woody buffers and protection of the river 
corridor to allow the expected adjustments to occur which, over time, will bring the 
channel back toward equilibrium and enhance the nutrient and sediment storage capacity 
and reduce excess erosion.   

• Reach M1S1-01 – The main problem associated with this reach is the lack of riparian 
buffer and cattle access to the stream channel in the middle of the reach.  The restoration 
strategy for M1S1-01 would involve fencing schemes to limit the cows’ access to the 
stream channel and planting riparian buffers to prevent excess sediment and nutrients 
from entering the stream channel. 
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1.0 PROJECT OVERVIEW 
  The Johnson Company was retained by Missisquoi River Basin Association (MRBA) to 

perform Phase 2 Stream Geomorphic Assessments (SGAs) on 20 reaches of the Trout River 

mainstem and its associated tributaries during the summer of 2006 (Plates 1-3).  Funding for the 

project was provided by the Vermont Agency of Natural Resources (VT ANR) Rivers 

Management Program.  Assistants from MRBA aided The Johnson Company in the collection of 

field data, and notification of landowners within the study area.  Quality Assurance 

responsibilities were coordinated between The Johnson Company and VT ANR.  A Phase 1 SGA 

of the watershed was completed by Northwest Regional Planning Commission in 2004.  

 

 The Trout River watershed encompasses approximately 86 square miles within the towns 

of Berkshire, Enosburg, Richford, Montgomery, and Westfield and is a major tributary of the 

Missisquoi River.  The study area included the entire mainstem of the Trout River from its 

confluence with the Missisquoi River to its head waters at the confluence of the South Branch 

and Jay Brook (reaches M01 through M05) in addition to one or more reaches on each of the 

seven major tributaries to the Trout River.  The reaches were selected during a meeting between 

VT ANR, MRBA, and The Johnson Company in the spring of 2006.     

 

 Goals and Objectives for the project included the following: 

• Determine the existing stream type for each targeted reach and field verify the 
previously collected Phase 1 Assessments; 

• Conduct geomorphic condition evaluations for each reach which detail the current 
condition and sensitivity to existing and future natural and anthropogenic 
stressors; 

• Collect and interpret the Phase 2 data to assess which reaches are responding to 
anthropogenic and natural modifications, and help prioritize which reaches 
warrant further study and/or restoration activities; 

• Identify potential restoration and or conservation projects within the study area to 
increase the sediment and nutrient retention potential within the watershed; 

• Educate the public about the results of the study and the need for future work. 
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2.0 BACKGROUND INFORMATION 
2.1  GEOGRAPHIC SETTING 

 The Trout River watershed encompasses approximately 86 square miles within the towns 
of Berkshire, Enosburg, Richford, Montgomery, and Westfield and is a major tributary of the 
Missisquoi River which flows into Lake Champlain.  The watershed elevation ranges from 
approximately 400 feet above mean sea level at the confluence with the Missisquoi to more than 
3,000 feet at the upstream end of its tributaries.  Plate 1 through 3 show the reaches which were 
studied as part of this assessment. 
 

 The watershed is and has historically been dominated by agricultural activities along the 

mainstem downstream of Montgomery Center and along most of the South Branch.  The 

remainder of the watershed is dominated by forest land and residential properties.  Residential 

development has grown substantially in the past few decades, though a majority of the land area 

is still sparsely populated by comparison to more urban areas.    

 

2.2  GEOLOGIC SETTING 

 The Trout River watershed is located in the northernmost part of the Green Mountains.  

Like other areas within Vermont, the area has been periodically covered by glaciers, the most 

recent of which occurred from approximately 10,000 to 30,000 years ago.  Bedrock in the study 

area is dominated by a combination of the Underhill and Hazen’s Notch Formations which are 

comprised of various types of quartzite (Doll 1961).  The surficial geology is comprised of 

predominantly glacial till above approximately 2,000 feet and kamen gravels and lake bottom 

sediments (Stewart and MacClintock 1970).  Soils in the study area are dominated by silt loam, 

and loamy sands predominantly associated with the following series; Ondawa silt loam, Rumney 

silt loam, Winooski silt loam, Hadley silt loam, Podunk silt loam, and Colton loamy sand 

(USDA SCS 1979).   

 

2.3  GEOMORPHIC SETTING 

 The locations of the assessed reaches are shown on Figures 1 and 2.  The study area 

included the entire mainstem of the Trout River from its confluence with the Missisquoi River to 
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its head waters at the confluence of the South Branch and Jay Brook (reaches M01 through M05) 

in addition to one or more reaches on each of the seven major tributaries to the Trout River 

including Alder Brook, West Hill Brook, Black Falls Brook, South Branch, Jay Brook, and 

Wade Brook. 

 

The channel slopes for the study area ranged from 0.5% to more than 4% within the 

watershed.  Shallower slopes were observed on the Trout River mainstem and lower reaches of 

the major tributaries and generally ranged from 0.5% to 1.5%.  Based on the field observations 

and review of topographic maps, portions of three of the reaches assessed are located on alluvial 

fans (M03B, T2-01A, and T3-01A).  Bedrock grade controls were noted in several reaches 

throughout the study area including; M04, M05, T1-02, T2-01, T3-01, T3-02, T4-01, T4-02, T4-

04, T5-01, T6-01, T7-01, and M2S3-02.  The relatively frequent occurrence of these bedrock 

grade controls has served to mediate the impacts which have resulted from human caused 

disturbances by limiting potential upstream movement of bed degradation   

 

 Based on the Phase 1 data, the 20 reaches within the study have reference stream types of 

B and C which vary primarily due to valley and slope characteristics.  The C-type streams 

included reaches M01, M02, M03, M05, T1-01, T4-01, T4-03, T4-04 and are characterized by 

wide valleys with slopes of less than 2% and substrate ranging from gravel to cobble.  The 

remaining reaches are B type streams and have narrower valleys and steeper slopes.   

 

2.4  HYDROLOGY 

 The nearest USGS gage for the study area is on the Missisquoi River near its confluence 

with the Trout River in East Berkshire.  Based on the USGS data several flood events greater 

than 25 year discharge have occurred over the last 30 years including the years 1976, 1982, 

1992, and 1997.  The 1997 flood was one of the most destructive events in the area since the 

1927 flood and caused severe damage to multiple homes, bridges and roads in the town of 

Montgomery.   
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2.5  ECOLOGICAL SETTING 

 The study area includes a variety of aquatic and upland habitat types which range from 

agricultural crop and pasture land to mixed hardwood and softwood forests.  The majority of the 

aquatic habitat consists of riffle-pool and step-pool communities which have been affected by 

historic channel management and ongoing fluvial adjustment processes.  Historically, as its name 

suggests, the Trout River was known for its fishing opportunities though in recent years the 

quality of the fishery has diminished due to loss of stable morphology, bank vegetation, and 

increased sedimentation and water temperatures (VT DEC, 2001). The majority of the riparian 

zone in the Trout River mainstem and South Branch consists of agricultural pasture and cropland 

intermixed with hardwood and softwood forests.  Most of the other major tributaries are located 

in steeper valleys surrounded by mixed forest with sparsely distributed residential properties.    

  

3.0 METHODOLOGY 
3.1  FLUVIAL GEOMORPHIC ASSESSMENT PROTOCOLS 

 All of the Phase 2 SGAs were conducted in accordance with the 2006 Vermont Agency 

of Natural Resources (VT ANR) Stream Geomorphic Assessment Protocols (VT ANR 2006) 

Steps 1-7.  All of the collected data were recorded on the VT ANR Phase 2 data sheets and 

entered into the VT ANR Stream Geomorphic Assessment Web Based Data Management 

System (DMS) and Feature Index Tool (FIT).  Copies of the DMS Reports are provided in 

Appendix A.  Following a thorough quality assurance (QA) review, the previously collected 

Phase 1 data were updated based on the findings of the Phase 2 Assessments.  Bridge and 

Culvert Assessments were also conducted throughout the study area and the collected data were 

recorded on the appropriate VT ANR Bridge and Culvert Data Sheets and later entered into the 

VT ANR Bridge and Culvert Database. 

  

 In accordance with the protocols each reach was walked in its entirety prior to collecting 

any measurements to allow for reach segmentation where appropriate and identification of 

potential bankfull identifiers and cross section locations.  A detailed Site Sketch Map was 

created for each reach documenting the locations of cross sections, photo points, pebble counts, 
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bank erosion and revetments, grade controls, debris jams, depositional features, channel cut-offs 

and avulsions, and other important features.  Cross sections were measured at representative 

locations within each reach using a staff gauge and measuring tape.   

 

3.2  QUALITY ASSURANCE AND QUALITY CONTROL 

 A thorough internal QA review was performed by The Johnson Company in December 

2006.  An independent QA review was performed by VT ANR in January 2007 and the Phase 1 

and 2 DMS were updated on February 23 – 28, 2007.  Appendix B contains the QA summary for 

the Trout River Project.  No major quality assurance issues were identified during the QA 

process.  Some of the stream types and geomorphic assessment scores were modified from what 

was originally assigned, though overall the collected data was found to be useable with no major 

restrictions or qualifications.  All of the collected data is stored in the DMS and original copies 

of the data sheets may be found at The Johnson Company’s office in Montpelier, VT.         

  

4.0 RESULTS 
 The following section presents the results of the Phase 2 SGA data for the Trout River 

watershed.  Section 4.1 summarizes the watershed scale stressors on the physical stability and 

habitat conditions of the project area.  Section 4.2 summarizes the Phase 2 data, discusses the 

reach scale stressors, and for applicable areas, describes potential restoration and conservation 

projects.   The Phase 2 SGA data are summarized in Appendix A.       

 

4.1  WATERSHED SCALE STRESSORS 

 The watershed scale stressors for the Trout River have been broken down into two 

watershed zones, the Trout River mainstem and South Branch, and the upper watershed 

tributaries.  These two zones have distinctly different characteristics and stressors so separating 

them will allow for a more logical discussion of the adjustment processes taking place. 

 

4.1.1  Trout River Mainstem and South Branch 
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This watershed area is characterized by those reaches with a C reference stream type 

including nearly the entire mainstem of the Trout River and South Branch.  The area is located 

within a relatively wide valley with shallow channel slopes.  Land use in this region is dominated 

by agricultural land and rural residential development including the villages of Montgomery and 

Montgomery Center.   

 

4.1.1.1 Hydrologic Regime 

The Trout River is one of the few large river networks in Vermont that is not currently 

dammed.  Remnants of old dams, which have long since been removed, were noted in reaches 

T4-02, and T5-01, however both were constructed in naturally occurring bedrock gorges and 

were only large enough to provide a localized hydraulic alteration.  Urban land use is present in 

two areas within the watershed, the villages of Montgomery and Montgomery Center; however 

the affects of these developed areas on the hydraulic regime of the watershed are relatively 

minimal.  Very few direct stormwater inputs were observed and despite the relative high 

population density both towns still have a large amount of pervious land area to allow for 

infiltration.  The more direct effects of these villages are the degree of channelization and 

sediment alterations related to them, which are discussed in Section 4.2 below.   

 

4.1.1.2 Sediment Regime 

As stated above, most of this region of the watershed is dominated by agricultural lands, 

particularly hay and corn fields.  Several areas of erosion were noted, especially along those 

fields with little or no riparian buffer.  Multiple large point bars and steep riffles were observed, 

an indication of the active widening and aggradational processes occurring in these lower 

reaches.  Channel avulsions and braiding were also observed, particularly immediately 

downstream of Montgomery Center in the alluvial fan portion of M03.  This area is inherently 

unstable as flows from the steeper tributaries upstream are funneled through the channelized 

portion of M04 and finally have space to dissipate their energy and sediment in the broad valley.  

As a whole this portion of the watershed is dominated by aggradational processes which are a 
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result of historic degradation which has caused loss of floodplain access.  The channel is 

currently widening and aggrading to re-create this lost floodplain access.     

 

4.1.2 Upper Watershed Tributaries 

This area is characterized by the upper reaches of most of the major tributaries of the Trout 

River including Alder Brook, West Hill Brook, Black Falls Brook, Wade Brook, and Jay Brook.  

All of these streams run through relatively narrow v-shaped valleys with steeper slopes and are 

generally characterized as A and B-type streams.  These steep narrow valleys have for the most 

part prevented large scale development in this area.  The surrounding riparian corridor is 

dominated by mixed hardwood and softwood forest.  Sparse residential properties are scattered 

throughout along with a network of roads and bridges but these developments have not adversely 

affected the hydraulic or sediment regimes of the area.  Several mass failures were noted in this 

area, as the streams meander through the narrow valley and bump against the valley wall.  

Several bedrock gorges and grade controls are also present.  In general, this portion of the 

watershed was found to be consistent with its historic hydraulic and sediment transport regime.    

 

4.2  REACH SCALE STRESSORS  

 Below is a summary of the dominant reach scale stressors observed throughout the 

watershed organized for each reach.  Each summary contains a description of the physical 

adjustment processes observed, the boundary conditions, and any potential restoration and/or 

conservation projects identified.  Reference is made to the stage of channel evolution for each 

reach.   

 

The basic evolution model has five stages.  In Stage I the stream is in equilibrium 

condition.  In Stage II stream degradation is triggered by some stressor whereby the stream bed 

elevation is lowered and the stream no longer has adequate access to its floodplain.  Without 

floodplain access, which dissipates the energy during high flow events, the stream banks erode 

and the channel widens (Stage III).  The widened channel does not have the force to move all of 

the sediment through the system so sediment buildup and aggradation occur and a new 
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floodplain begins to form at a lower elevation (Stage IV).  Once the new floodplain is fully 

developed the stream is back in equilibrium (Stage V).  Further information regarding stream 

evolution models can be found at 

http://www.anr.state.vt.us/dec/waterq/rivers/htm/rv_geoassess.htm.   

  

4.2.1  Reach M01 

 Reach M01 extends from the confluence with the Missisquoi River to the confluence 

with Alder Brook, approximately 2.5 miles upstream.  The riparian corridor is dominated by 

agricultural land with buffer widths ranging from 5 to 50 feet.  The reach was found to be in 

regime with its naturally occurring stream type of C-gravel riffle-pool.  The major adjustment 

processes were found to be historic degradation and active minor aggradation and widening 

which placed the stream in evolution stage III nearing stage IV.  The habitat and geomorphic 

assessment scores were 0.68 and 0.7, both in the “good” range.  The sensitivity rating for M01 

was high, meaning there is a high likelihood that further adjustments will occur in the future.  

The reach had an incision ratio of 1.3 and does have access to its floodplain during high flow 

events.  Historic dredging was noted during the Phase 1 SGA, though no evidence of active 

dredging was observed.  Some minor bar scalping was observed in the middle of the reach.  This 

historic dredging is likely the cause of the degradation which has occurred.  The active widening 

and aggradation are a response by the stream to regain connection to its floodplain.  Extensive 

channel management work was done in this reach within the last few years during replacement 

of the Route 118 bridge.  This work involved planform adjustments, bank stabilization with rip-

rap, and tree planting.  Several large areas of rip-rap were also observed downstream of the 

bridge.   

 

Given the current adjustment processes and boundary conditions, no large scale 

restoration projects have been identified within this reach.  It is likely that the reach may 

continue to widen slightly in some areas, and the aggradational processes will continue to re-

establish floodplain connection.  Attempts should be made to limit channel management in these 

areas to allow the channel to move toward geomorphic equilibrium.  There are a few areas along 
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the reach where buffers could be widened to improve wildlife habitat and increase resistance to 

erosion.  As with all of the studied reaches, future human encroachments within the river 

corridor should be avoided to prevent potential flooding and erosion hazards.     

 

 
Figure 1: M01 Cross Section. 

 

4.2.2  Reach M02 

 Reach M02 is located on the Trout River mainstem from the confluence with Alder 

Brook to the confluence with Black Falls Brook.  Similar to Reach M01, this reach is dominated 

by agricultural land with buffers ranging from 5 to 100 feet.  The reach was found to be in 

regime with it reference stream type of C-gravel riffle-pool.  The dominant adjustment factors 

were historic degradation and active widening, aggradation, and planform adjustments.  The 

reach was found to be in evolution stage III with habitat and geomorphic scores of 0.66 and 0.59 

respectively and a sensitivity rating of very high.  The incision ratio of 1.4 suggests that the reach 

has degraded but still has access to some of its floodplain during flow events slightly greater than 

bankfull.  Historic dredging was noted during the Phase 1 SGA, and likely was responsible for 
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the degradation observed.  No active dredging was observed throughout the reach.  Multiple 

large point bars and steep riffles were observed as evidence of the widening and aggradation 

currently ongoing in the reach.  Two major problem areas were observed in M02, both being 

large areas of bank erosion near Longley Bridge Road (Figures 2-4). 

 

 
Figure 2: M02 Areas of Extensive Bank of Erosion 
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Figure 3: Bank Failure near Longley Bridge Road 

 
Figure 4: Failed Rip Rap just Downstream of Longley Bridge. 
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 The major restoration projects within M02 are centered on these areas of erosion shown 

in Figures 2 and 3 above.  Both are relatively close to roads and will have to be stabilized 

sometime soon to protect the infrastructure.  Given the widening, aggradation and planform 

adjustment processes currently ongoing within the reach, and the very high sensitivity to future 

adjustments, it would be important to incorporate some corridor protection in conjunction with 

the bank stabilization project to allow for areas where these anticipated adjustments could 

proceed without conflicting with human interests. 

 

4.2.3 Reach M03 

 
Figure 5:  M03B and C 
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Reach M03 extends from the confluence with Black Falls Brook upstream to just north of 

Montgomery Center.  The reach was segmented into three parts, M03A, M03B, and M03C.  

M03A and C were very similar and found to be in regime with their reference Phase 1 stream 

type of C-gravel, riffle-pool.  Segment B is located in the southern portion of the reach and was 

found to be a braided D-type channel.  The segment was characterized as an alluvial fan where 

the valley widens, and the river slows down as it comes out of the steeper valley above and drops 

out a great deal of sediment.  This area is inherently unstable with an extreme sensitivity value, 

and saw a great deal of adjustments during the 1997 flood event.  The Trout River Restoration 

Project was completed here by VT ANR in 2000, to restore some of the damage done during 

1997.  The work of the restoration project succeeded in moving this unstable section of stream 

away from the road and other vulnerable infrastructure to an area where it could naturally move 

around without causing further structural damage.  All three segments were found to be in 

evolution stage III, with aggradation and widening to be the dominant adjustment processes.  All 

three segments were found to be slightly incised, though they still have some access to their 

floodplain during high flow events.  A few minor areas of erosion were noted throughout the 

reach, though most of the eroding banks have been rip-rapped.  The riparian corridor was 

dominated by agricultural lands with sparse residential properties scattered along Route 118, 

which runs along the northern and eastern portions of the river corridor.      
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Figure 6: Alluvial Fan portion of Reach M03 

 The main restoration/conservation project associated with M03 is protection of the river 

corridor surrounding Segment B.  This alluvial fan portion of the reach is inherently unstable and 

is an area where sediment deposits and channel migration are common during flood events so it 

is important to keep the river corridor free of potential human conflicts to allow for these 

expected adjustments to occur.  Protecting this corridor may also prevent other conflicts further 

upstream and downstream by providing a release valve for adjustments to occur in Segment B 

which may prevent them from happening elsewhere. 

 

4.2.4 Reach M04 

 Reach M04 extends from the upstream end of M03 to the confluence with Hannah Clark 

Brook.  A majority of the reach runs through the village of Montgomery Center.  The upstream 

end of the reach is dominated by a large bedrock gorge located at the confluence with Hannah 

Clark Brook.  M04 was found to be an F-cobble stream which is a stream type departure from its 

reference B-type.  The stream type departure is mainly caused by extensive channelization and 

degradation throughout Montgomery Center, which has caused the stream to lose access to its 
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floodplain.  A majority of both banks of the reach are covered in rip-rap or gabion baskets to 

provide bank stability.  The stream was found to be in evolution stage II, due to the historic 

degradation.  The habitat and geomorphic assessment scores were 0.58 and 0.61 respectively, 

both in the “fair” category and the reach had a sensitivity rating of very high.  The riparian 

corridor was dominated by residential property on both banks with forest and hay fields being 

the sub-dominant land use.  Two flood chutes were noted on the right bank just downstream of 

the village where the rip-rap ends, which is expected as this is the first place in the reach where 

high flows can leave the channel. 

 
Figure 7: Reach M04 in the village of Montgomery Center 

 Due to the extensive channel management and residential encroachment in this reach no 

restoration projects have been identified.  In order to protect the human infrastructure here, the 

reach will have to continue to be managed in it current state.  If possible, efforts should be made 

to limit further development within the river corridor to prevent damage when the next large 

scale flood event occurs.  Implementing the corridor protection in M03B discussed above is also 

important to this reach as any encroachments or attempts to limit channel management 

downstream may instigate channel adjustments upstream in M04. 
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4.2.5 Reach M05 

 M05 extends from the bedrock grade control located near the confluence with Hannah 

Clark Brook to the confluence of Wade Brook and Jay Brook approximately 1 mile upstream.  

The reach was found to be in regime with its reference Phase 1 stream type (Cb-cobble) with a 

slope of 2.7%.  The major adjustment processes were historic degradation and minor widening.  

Dredging was documented throughout the reach after the 1997 flood in the Phase 1 Assessment, 

however, no active dredging was observed during the Phase 2 Assessment.  It is likely that this 

historic dredging initiated the degradation which accounted for the incision ratio of 1.4.  Though 

moderately incised, the reach still has some access to its historic floodplain during high flow 

events.  Several bedrock grade controls were noted throughout the reach, and were important in 

preventing upstream migration of any headcuts initiated during the historic dredging.  The 

measured channel width of 60 feet was slightly wider than the reference width of 49 feet 

indicating that the channel is widening in response to the partial loss of floodplain connection.  

Despite the widening channel only minor areas of erosion were noted.  The habitat and 

geomorphic assessment scores were 0.81 and 0.84, in the “good” range and close to reference 

conditions.  The sensitivity rating for M05 was moderate, meaning that it is less likely to undergo 

further adjustments than the other mainstem reaches.  The riparian corridor was dominated by 

forest land with virtually no human encroachments observed.  No restoration projects were 

identified in this reach as no major problem areas were noted.  The reach appears to be relatively 

stable and there are no human encroachments which threaten its ability to adjust to future 

changes. 

 

4.2.6 Reach T1-01 

 Reach T1-01 is the downstream end of Alder Brook, the first major tributary of the Trout 

River.  This reach extends from the confluence with the Trout just upstream of Hopkins Bridge 

Road to approximately 1 mile upstream where the valley narrows and the stream channel 

steepens.  The reach was found to be in regime with its Phase 1 reference type (C-gravel, riffle 

pool) and the dominant adjustment processes were minor aggradation and widening, placing the 

stream in evolution stage III with a high sensitivity rating.  The habitat and geomorphic scores 
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were 0.7 and 0.72 respectively, both in the “good” range.  With an incision ratio of 1.2, the 

stream still has access to most of its historic floodplain.  Some minor planform adjustments in 

the form of enlarged bars and a future potential neck cut-off were observed at the downstream 

end of the reach near the confluence with the Trout River.  The riparian corridor was dominated 

by hay and pasture on the right and forest on the left.  Buffer widths ranged from 5 feet to >100 

feet.  Overall the reach appeared relatively stable with no major problem areas noted.  No large 

scale restoration and/or conservation projects were identified for this reach. 

 

 

 
Figure 8: Cross Section location T1-01 

4.2.7 Reach T1-02 

 Reach T1-02 is located from the end of T1-01 to just north of the culvert located on 

Wightman Hill Road, approximately 1.5 miles upstream.  The reach was found to be in regime 

with its Phase 1 reference stream type (B-cobble). The habitat and geomorphic scores were 0.85 

and 0.90 respectively, both in the “reference” range and the reach was found to be in evolution 

stage I with a low sensitivity rating.  No major adjustment processes were noted and the reach 

appeared to be relatively stable.  Several bedrock grade controls and waterfalls were located 
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throughout the reach.  The riparian corridor was almost completely forested with the exception 

of immediately adjacent to the culvert along Wightman Hill Road.  No restoration or 

conservation projects have been identified in this reach. 

 

4.2.8 Reach T2-01 

 Reach T2-01 (West Hill Brook) extends from its confluence with the Trout to the large 

bedrock gorge located approximately ½ mile upstream.  The reach was segmented in T2-01A 

and T2-01B.  T2-01A is the lower ½ of the reach downstream of the Route 118 bridge and is 

located on an alluvial fan.  The segment was found to be in regime with its Phase 1 reference 

stream type (C-gravel).  The habitat and geomorphic scores were 0.54 (fair) and 0.73 (good) 

respectively.  As expected with an alluvial fan, the dominant adjustment processes were 

aggradation and widening with lots of large gravel bars observed and the reach was found to be 

in evolution stage III.  The reach had a very high sensitivity rating, meaning that is will likely 

continue to undergo further aggradation and widening in the future.  Historic dredging was noted 

during the Phase 1 Assessment, though no active dredging was observed.  The incision ratio of 

1.3 suggests that historic degradation had occurred, though the channel is actively aggrading and 

does have access to most of its historic floodplain.  No major areas of erosion were noted.  The 

riparian corridor was dominated by corn and hay fields intermixed with small patches of forest 

with buffer widths averaging 5 to 50 feet.  The bridge which separates the two segments was 

heavily clogged with gravel.  See Section 4.3 for recommendations. 

 

 T2-01B is the upper ½ of the reach and was found to be a B-gravel stream due to its 

steeper slope and narrower valley.  The upper 300 feet of the segment was dominated by a large 

bedrock gorge which was excluded from the assessment.  The habitat and geomorphic scores 

were 0.77 and 0.79, both in the “good” range.  Historic degradation was found to be the 

dominant adjustment process, and with an incision ratio of 1.9.  The reach has lost access to most 

of its historic floodplain and is in evolution stage II.  A large portion of both banks was stabilized 

with rip-rap and gabion baskets, and the riparian corridor was dominated by residential 

development.  Given the large amount of development, no restoration and/or conservation 
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projects were identified for this reach.  Segment A is an alluvial fan, which is inherently 

unstable, so efforts should be made to prevent any future development on this portion of the 

reach. 

 
Figure 9: large gravel bar in T2-01A 

  4.2.9 Reach T3-01 

 Reach T3-01 is the most downstream reach of Black Falls Brook and extends from its 

confluence with the Trout River upstream to the bridge on Black Falls Road.  The reach was 

segmented into T3-01A and T3-01B due to differences in channel dimensions and reference 

stream types.  T3-01A is the downstream end of the reach and was found to be an alluvial fan.  

The segment was in regime with its Phase 1 reference stream type (C-gravel) and in evolution 

stage III.  Dominant adjustment processes were active aggradation, widening and planform 

adjustments and historic degradation.  The habitat and geomorphic scores were 0.64 and 0.61, 

both fair conditions.  Being an alluvial fan, the reach had a very high sensitivity rating.  The 

incision ratio of 1.5 suggests that the stream still has some access to its historic floodplain during 

high flow events.  Historic dredging was noted during the Phase 1 Assessment, though no active 

dredging was observed during the Phase 2 Assessment.  The riparian corridor was dominated by 

corn and hay fields with some residential development on the left bank.  Multiple floodchutes 
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and a channel avulsion were present showing the amount of historic adjustment the segment has 

undergone.  The main problem area associated with this segment is the mobile home located 

within the floodplain in the lower part of the segment.  The home was heavily damaged during 

the 1997 flood, and a newer structure was put in the same spot after the flood.  Given the 

inherent instability of this segment, and the location of the current mobile home, it is likely that 

the structure will be further damaged during the next flood event if no action is taken.  The most 

appropriate action for this area would be to move the mobile home out of the floodplain.  

Dredging or berming the stream would not be valid techniques here as they would simply 

transmit the instability of the area to upstream or downstream portions of the river. 

 
Figure 10: T3-01A and B 
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Figure 11: Mobile Home in Floodplain T3-01A 

 T3-01B extends from a few hundred feet below Fuller Bridge upstream to Black Falls 

Road bridge and runs through Montgomery Village.  The segment was found to be in regime 

with its reference stream type (B-cobble) and in evolution stage II with a moderate sensitivity 

rating.  The dominant adjustment process was historic degradation.  The habitat  and geomorphic 

scores were 0.73 and 0.80 respectively, both in the good range.  A majority of both banks were 

covered with rip-rap or other revetments.  The riparian corridor was dominated by residential 

development with hay fields along the left bank near the upstream end of the segment.  Given the 

extensive channelization and residential encroachment, no restoration projects were identified in 

this segment.  One area of failed rip-rap and bank erosion was noted mid-segment which may 

soon threaten the mobile home located near it.  In order to prevent structural damage, the 

streambank will have to be stabilized, or the structure will have to be moved. 
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Figure 12: Failed Rip-Rap along T3-01B 

4.2.10 Reach T3-02 

 Reach T3-02 extends from the Black Falls Road bridge at the end of T3-01 upstream 

approximately 1 mile to a large bedrock waterfall.  The reach was found to be in regime with its 

Phase 1 reference stream type (B-cobble).  The stream was determined to be in reference 

condition with habitat and geomorphic scores of 0.86 and a moderate sensitivity rating.  No 

major adjustment processes were noted.  One large mass failure was noted in the lower portion 

of the segment where the stream has bumped against the valley wall.  The riparian corridor was 

dominated by forest and several bedrock waterfalls and grade controls were observed.  Overall 

the reach appeared relatively stable, and no restoration and/or conservation projects were 

identified. 

 

4.2.11 Reach T4-01 

 Reach T4-01 is the most downstream reach of the South Branch tributary.  It extends 

from its confluence with the Trout River in Montgomery Center upstream to Hutchins Bridge 

Road.  The upper portion of the reach was not included in the assessment as it was dominated by 

a large bedrock gorge.  The reach was in regime with its Phase 1 reference stream type (C-

gravel) though historic degradation has placed the stream in evolution stage II with a high 
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sensitivity rating.  Historic dredging and possible straightening were noted during the Phase 1 

Assessment which likely is responsible for the relatively high incision ratio of 1.8 measured 

during the Phase 2 Assessment.  No active dredging or channelization was observed during the 

Phase 2 Assessment.  The dominant adjustment process was the historic degradation, with minor 

active widening.  The riparian corridor was dominated by agricultural activities, namely hay 

fields and pasture with relatively narrow buffers between 5 and 25 feet.  A significant amount of 

rip-rap was present on both banks, and consequently relatively minor amounts of bank erosion 

were observed.   

 

The major restoration opportunity associated with this reach is protection of the river 

corridor and establishment of adequate buffers.  Given the historic stressors and current 

evolution stage it is likely that the reach will undergo significant adjustment processes to re-

establish floodplain connection and a more natural meander pattern.  Protecting the river corridor 

will allow for these adjustment processes to take place without human related conflicts and allow 

the stream to move toward geomorphic equilibrium.  Alternatively, a more active floodplain 

restoration effort could be used to re-establish floodplain connection by lowering the adjacent 

streambanks with heavy equipment.  Enhancing the current woody buffer would improve 

wildlife habitat and help prevent excess erosion.      
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Figure 13: Cross Section T4-01 Showing High Incision 

4.2.12 Reach T4-02 

 Reach T4-02 extends from Hutchins Road bridge upstream for approximately 1 mile to 

where the valley widens.  The reach was in regime with its Phase 1 reference stream type (B-

cobble) and found to be in reference condition or evolution stage I.  The habitat and geomorphic 

scores were 0.89 and 0.86 respectively.  No major adjustment processes were observed and 

overall the reach appeared to be stable giving it a moderate sensitivity rating.  Historic dredging 

was noted in the Phase 1 Assessment but no active dredging was observed.  The riparian corridor 

was dominated by forest with a few small hay fields mixed in.  Overall, relatively wide riparian 

buffers were present averaging 50 to 100 feet.  Five separate bedrock grade controls and/or 

waterfalls were noted throughout the reach.  No restoration/conservation projects were identified 

within the reach. 

 

4.2.13 Reach T4-03 

 Reach T4-03 extends from the end of T4-02 upstream for approximately ¾ mile to the 

Sundell Road Bridge.  The reach was in regime with its Phase 1 reference stream type (C-gravel 

riffle pool) though major aggradation, widening, and planform adjustments were observed.  The 
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habitat and geomorphic scores were 0.58 and 0.64, both in the “fair” range, and the reach was 

found to be in evolution stage III.  Historic degradation has increased the incision ratio to 1.3, 

though the channel still has access to most of its historic floodplain during high flow events.  

Significant planform adjustments were observed between the Phase 1 river center line and the 

current meander centerline.  Bar scalping was observed on a few of the large point bars in the 

middle of the reach.  The riparian corridor was dominated by hay and corn fields with relatively 

narrow buffers ranging from 0 to 25 feet.   

 
Figure 14: T4-03 

Given the current adjustment processes observed, and the very high sensitivity rating, the 

most appropriate restoration/conservation projects for this reach are corridor protection and 

buffer enhancement.  These techniques would allow the expected channel adjustments to occur 
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and the channel to reach geomorphic equilibrium while increasing the sediment and nutrient 

retention potential and improving wildlife habitat. 

 
Figure 15: Bank failure and debris along T4-03 

4.2.14 Reach T4-04 

 Reach T4-04 is located from just downstream of Sundell Road upstream for 

approximately 1 mile to the confluence with Pacific Brook.  The stream type was found to be C-

gravel riffle pool, which is consistent with the Phase 1 reference type.  The habitat and 

geomorphic scores were 0.66 and 0.78, both in the “good” category, and the reach was found to 

be in evolution stage II.  The dominant adjustment processes were minor historic degradation, 

and minor active aggradation.  The incision ratio of 1.2 suggests that the stream has degraded, 

but still has some level of floodplain access.  The riparian corridor was dominated by hay and 

corn fields on the right and forest on the left with buffers ranging from 5 to 100 feet.  Based on 

visual observations it appears that the channel may have been straightened in the past, and bar 

scalping was observed near the bridge located on South Branch Road.   

 

The main restoration project associated with this reach involves re-establishment of 

adequate buffers between the hay and corn fields along the right bank and the stream channel and 

protection of the river corridor to allow for the expected channel adjustments to occur.   
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4.2.15 Reach T5-01 

Reach T5-01 (Hannah Clark Brook) extends from its confluence with the Trout just 

upstream of Montgomery Center to the first major tributary located near the Route 242 crossing.  

The habitat and geomorphic scores were 0.87 and 0.85 respectively.  The stream was found to be 

in reference condition, with no major adjustment processes occurring and had a low sensitivity 

rating.  The A cobble step pool stream type was consistent with the Phase 1 reference stream 

type.  The riparian corridor was dominated by forest land with a few hay fields mixed in and 

buffers ranging from 50 to 100 feet.  No major areas of erosion were noted.  Remnants of a 

concrete dam were observed in the middle of the reach.  The dam is no longer in place, but 

portions of the left abutment built into the existing bedrock were still visible.  The dam no longer 

holds back any water and the channel width in this location is not significantly wider than it 

would be without the abutment.  Several large bedrock grade controls and waterfalls were noted 

throughout the reach.  No restoration and/or conservation projects were identified here. 

 

4.2.16 Reach T6-01 

Reach T6-01 (Jay Brook) extends from its confluence with Wade Brook in Montgomery 

upstream for approximately ½ mile to the first major tributary confluence.  The B-cobble step 

pool stream type was consistent with its Phase 1 reference type.  The stream was found to be in 

evolution stage III with historic degradation and minor active widening to be the dominant 

adjustment processes.  Despite these adjustment processes the stream had a moderate sensitivity 

rating as B-cobble streams are more resistant to change than other stream types.  Historic 

dredging was noted during the Phase 1 Assessment, though no active dredging was observed 

during the Phase 2 Assessment.  The habitat and geomorphic scores were 0.83 and 0.79, both in 

the “good” range.  The riparian corridor was dominated by forest with no observed human 

related encroachments.  No major areas of bank erosion were noted with the exception of a few 

small bank failures in the lower portion of the reach.  Overall, the reach appeared stable and no 

restoration/conservation projects were identified. 
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4.2.17 Reach T7-01 

Reach T7-01 (Wade Brook) extends from the confluence with Jay Brook upstream for 

approximately 2 miles to the Amadon Road Bridge.  The stream was found to be in reference 

condition with no major adjustment processes observed.  The B-cobble step pool stream type 

was consistent with the Phase 1 reference type.  The riparian corridor was dominated by forests 

on both sides with no human related encroachments observed.  Multiple bedrock grade controls 

were noted throughout the reach.  No major areas of erosion were noted with the exception of 

four mass failures located where the channel has bumped against the valley wall.  Overall, the 

reach appeared relatively stable and no restoration/conservation projects were identified. 

 
Figure 16:  Cross Section Location Reach T7-01 

4.2.18 Reach M1S1.01 

 Reach M1S1.01 is the first small unnamed tributary of the Trout located approximately 1 

mile upstream of its confluence with the Missisquoi River.  The reach extends from its 

confluence with the Trout upstream to where the valley narrows approximately ¾ mile upstream.  

The B-cobble step pool stream type was consistent with the Phase 1 reference stream type.  The 

major adjustment factor was found to be historic degradation which has increased the incision 

ratio to 2.0.  The habitat and geomorphic scores were 0.52 and 0.59 both in the “fair” range and 

the reach had a very high sensitivity rating.  Active widening was observed in the downstream 
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end of the reach below the culvert crossing Route 118.  The riparian corridor was dominated by 

pasture and hay fields and the middle of the reach runs through a barn yard where cows have 

access to the stream channel.  Narrow buffers of 0 to 25 feet were observed throughout, except 

downstream of the Route 118 culvert where willow trees have been planted by Missisquoi River 

Basin Association providing adequate buffer space.  The major restoration/conservation project 

associated with this reach is to exclude the cattle from the stream channel within the barnyard 

and increase the buffer widths throughout the reach.   

 

 
Figure 17: M1S1.01 
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Figure 18: Barnyard located in M1S1.01 

4.2.19 Reach M2S3.01 

 Reach M2S3.01 extends from its confluence with the Trout upstream for approximately 

¼ mile to just beyond the arch crossing on Longley Bridge Road.  The stream was found to be in 

regime with it Phase 1 reference stream type (B-cobble) and in evolution stage II.  The habitat 

and geomorphic scores were 0.65 and 0.79 in the “good” range.  The dominant adjustment 

process was historic degradation which has raised the incision ratio to 1.6.  The stream has lost 

access to some of its historic floodplain except during high flow events larger than bankfull.  The 

riparian corridor was dominated by pasture and hay fields with woody buffers averaging 

approximately 25 feet.  No major areas of erosion were noted within the reach.  Overall the reach 

appeared relatively stable, despite the historic degradation.  No restoration/conservation projects 

were identified in this reach. 

 

4.2.20 Reach M2S3.02 

 Reach M2S3.02 extends from just above the arch on Longley Bridge Road upstream for 

approximately 1.5 miles to the headwaters of the stream.   The stream was found to be in regime 

with it Phase 1 reference stream type (B-cobble) and in evolution stage III.  The habitat and 

geomorphic scores were 0.80, “good”. The dominant adjustment processes were found to be 

historic degradation and minor active widening and planform adjustments.  Several mass failures 
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were noted where the stream has bumped against the relatively narrow valley walls.  Several 

large debris jams were also noted near these locations and are contributing to the channel 

planform adjustments.  Several large bedrock grade controls and waterfalls were observed 

throughout the reach.  The riparian corridor was dominated by forest land with virtually no 

human related encroachments observed.  No restoration/conservation projects were identified 

within the reach.   

 

4.3  BRIDGE AND CULVERT ASSESSMENTS 

 A total of 23 Bridge and Culvert Assessments were completed within the study area.  

Summary reports from the VT ANR DMS are included in Appendix A.  Of the 23 assessed 

structures, three were identified as being undersized and/or at risk of damage during future flood 

events.  The three structures were located in reaches T1-01, T2-01, and T4-04.  The structure in 

T1-01 is located on Route 118 just south of Hutchins Bridge Road.  The structure is undersized 

and was found to be partially clogged with sediment.  Similar problems were noted with the 

Route 118 Bridge located in T2-01 between West Hill and Hill West Roads.  Both of these 

structures could be damaged during future flood events as the excess gravel may cause erosion 

around and/or under the abutments.  The third structure located in T4-04 on South Branch Road 

was found to be slightly undersized and it appeared that the right abutment had been recently 

repaired.  This is a private structure and significant manipulation of nearby gravel bars was 

observed upstream and downstream of the structure.  Gravel was used to berm along the stream 

channel above and below the structure to prevent flooding and damage to the abutments.  

Pictures of the three bridges are shown below.   
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Figure 19: T1-01 Bridge 

 
Figure 20: T2-01 Bridge Clogged with Sediment 
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Figure 21: T4-04 Bridge – South Branch Road 

 

4.4  POTENTIAL PROJECT AREAS 

 Based on the results of the Phase 2 Assessments and visual observations, potential 

restoration/conservation projects identified within the watershed are described below.  Each of 

the project areas is also discussed in the individual reach narratives in Section 4.2 along with 

photos and location maps.  The projects identified are intended to reduce sediment and nutrient 

inputs into the watershed while allowing the stream to move toward geomorphic equilibrium 

conditions and reduce conflicts between neighboring landowners and the stream.  It is important 

to note that many of these strategies are not short term fixes but long term solutions whose 

benefit may not be seen for some time.  Historic techniques such as bank armoring, dredging and 

channelization may seem effective in the short term, but almost always fail during future flood 

events, and usually transmit channel instability upstream and downstream to other areas of the 

watershed.  While these techniques may be required to protect infrastructure, it is important to 

also focus on larger scale restoration/conservation sites that will be beneficial to the watershed as 

a whole and reduce the future need for channel management activities.   

  



 
Phase 2 Stream Geomorphic Assessment Report Trout River Watershed 
The Johnson Company 34 April 2007 
 

• Reach M02 – Priorities for this reach include addressing the major erosion occurring just 
downstream of Longley Bridge.  Given the proximity of Route 118 and Longley Bridge 
Road some form of bank stabilization will be needed to protect these assets.  In addition 
to the stabilization measures, buffer enhancement and some form of corridor protection 
and/or floodplain restoration should also be implemented at this site to increase the 
sediment and nutrient retention potential of the reach and prevent future landowner 
conflicts.   

•  Reach M03 – The restoration/conservation technique for this reach involves protection 
of the river corridor in Segment B, which is the alluvial fan portion of the reach.  This 
area is inherently unstable and will likely undergo significant planform adjustments 
during future flood events.  Protecting the corridor from development will allow this 
segment to continue to function as a sediment and nutrient storage area and prevent future 
conflicts both within the reach and in upstream and downstream reaches.   

• Reach T3-01 – Two major problems were identified in T3-01.  One is an eroding bank 
and failed rip-rap in the middle of the reach which is threatening a nearby mobile home.  
Given the current level of residential development in this area the only valid restoration 
technique appears to be re-stabilization of the eroding bank to prevent future structural 
damage.  The other area of concern in T3-01 is the downstream end of the reach which is 
on an alluvial fan.  Currently a mobile home is located in the floodplain and may be 
damaged during future flood events.  In order to retain this important sediment and 
nutrient storage asset, the ideal project would involve moving the mobile home to restore 
the area to its natural depositional role.  If this cannot be accomplished, then more 
traditional flood prevention measures may be required. 

• Reach T4-01 – Reach T4-01 is an incised reach which runs through agricultural land and 
suffers from a lack of floodplain access and adequate riparian buffers.  The preferred 
restoration/conservation strategy for this reach is to protect the river corridor to allow the 
expected widening and aggradational processes to proceed as the channel re-establishes 
floodplain connection.  It is expected that, over time, if the channel is allowed to evolve, 
floodplain connection and a more natural meander pattern will be established which will 
enhance the sediment and nutrient retention potential of the reach and reduce excess 
erosion both in this reach and in upstream and downstream reaches.  A key part of any 
corridor protection plan should include re-establishment of adequate woody buffers to 
filter out excess nutrients, stabilize streambanks, and improve wildlife habitat.   

• Reach T4-03 – Given the observed planform adjustments which have been documented 
in T4-03, and the expected future adjustments, a corridor protection plan should be 
established for reach T4-03.  The plan would limit channel management and 
encroachments to allow for the expected widening, aggradation, and planform 
adjustments to occur as the channel evolves toward geomorphic equilibrium.  A key part 
of any corridor protection plan should include re-establishment of adequate woody 
buffers to filter out excess nutrients, stabilize streambanks, and improve wildlife habitat. 

• Reach T4-04 – As with T4-01 and T4-03, the main restoration/conservation strategy for 
T4-04 involves re-establishment of adequate woody buffers and protection of the river 
corridor to allow the expected adjustments to occur which, over time, will bring the 
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channel back toward equilibrium and enhance the nutrient and sediment storage capacity 
and reduce excess erosion.   

• Reach M1S1-01 – The main problem associated with this reach is the lack of riparian 
buffer and cattle access to the stream channel in the middle of the reach.  The restoration 
strategy for M1S1-01 would involve fencing schemes to limit the cows’ access to the 
stream channel and planting riparian buffers to prevent excess sediment and nutrients 
from entering the stream channel. 
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PHASE 2 DATA MANAGEMENT SYSTEM REPORTS 
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DATA QUALITY ASSURANCE SUMMARY REPORT 
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REACH BREAK LOCATION MAPS 



  



  



  



 

 




