
 
 

     
       Fitzgerald Environmental Associates, LLC. 

 
                      Applied Watershed Science & Ecology 
 

 
Sucker Brook Watershed Report: Phase 1 and 2  

Stream Geomorphic Assessment Summary 
 

October 11, 2007 
 

Introduction: 
 
Sucker Brook was identified for assessment during 2005 as part of a joint UVM-ANR 
research project to assess the impacts of stormwater runoff on geomorphic stability in small 
watersheds in Chittenden County (Fitzgerald, 2007).  Due to its rural setting and limited 
urbanization, Sucker Brook reaches were chosen as reference sites for reaches in stormwater 
impaired watersheds in the Burlington area.  The assessments for the Sucker Brook 
mainstem, which included a total of 10 Phase 1 reaches and 7 Phase 2 reaches/segments, 
were carried out by Evan Fitzgerald and the UVM field crew in August 2005.  Reaches M01 
and M07 were not assessed during the Phase 2 surveys due to reach impoundment from 
beaver activity.  Reaches M09 and M10 were not assessed because their small channel 
dimensions were not suitable for scope of the UVM research project.  Fitzgerald 
Environmental Associates, LLC. (FEA) was retained by the VTANR River Management 
Program in 2007 to: 1) carry out Phase 1 and 2 analyses for 5 reaches on the north branch 
tributary, and 2) organize and review the data and produce a summary report of the Phase 1 
and 2 assessments for the entire watershed. 
 
The following is a documentation of the key geomorphic processes and adjustments 
occurring in the Sucker Brook watershed at the reach scale.  The intent of this documentation 
is twofold: 1) concisely summarize Sucker Brook watershed zones and geomorphic 
processes; 2) highlight for those using the data the key steps containing important or 
extraordinary information.  When used in conjunction with the Phase 1 and 2 data in 
VTANR’s web-based Data Management System (DMS), and the SGA watershed mapping, 
this documentation also provides explanation for questions that may arise concerning 
discrepancies in the data.  At the end of each reach or watershed zone summary is a 
discussion of potential projects that could protect, sustain, or restore fluvial geomorphic 
equilibrium conditions, through the implementation of either passive or active stream 
corridor management strategies.  Following the discussion text is Appendix 1, which 
summarizes QA/QC notes and other relevant information for the Phase 1 and 2 databases.  
Plots for each channel cross-section measured during the Phase 2 analysis are provided in 
Appendix 2.  Reach summary statistics and maps are found respectively in Appendices 3 and 
4.  
 
Sucker Brook Watershed Setting: 
  
Sucker Brook is drained by westward flowing watershed which spans the towns of Williston 
and St. George.  The overall slope of the mainstem channel network from headwaters to  
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outlet at Muddy Brook is 2.8%, reflecting the high gradient nature of many of the watershed’s 
reaches. The drainage area of the basin is approximately 7.4 square miles, and land cover is 
predominately second-growth forest and agriculture with some areas of low density residential 
development.  
 
Like many of the small basins in Chittenden County which were historically affected by Lake 
Vermont and the Champlain Sea (Wright, 2003), the parent material in the Sucker Brook 
basin is composed of a mixture of alluvial, till, and lacustrine substrates.  In the lower reaches 
of the watershed up to the channel crossing with Route 2A, clay soils are associated with the 
lacustrine substrates. Above the Route 2A crossing in the upper areas of the watershed, 
alluvial and till soils are found.  In addition to the alluvial valley associated with the Muddy 
Brook floodplain in reach M01, two wide alluvial valley with depositional channels are found 
along the channel network: 1) Reaches M05, M06, M07 and T1.01 are found in a wide 
alluvial valley in the vicinity of Route 2A; 2) Reach T1.05 is situated in an alluvial valley 
along Old Creamery Road.   Above the alluvial valley on the mainstem, a series of sediment 
transport channels are found within confined valley settings.  Similarly, in between the two 
alluvial valleys on the north branch tributary, sediment transport channels are also found 
within confined valley settings (T1.02 through T1.04).  These zones are characterized by steep 
valley side slopes composed of glacial till and occasionally bedrock substrate.   
 
During the Phase II field assessments of the Sucker Brook watershed, six distinct zones were 
observed with respect to natural topographic and geologic characteristics, as well as human 
impacts and the presence of beaver activity.  Below is a summary of the reaches assessed for 
Phase II data during 2005 and 2007 within each of these watershed zones.  Stream type 
departure (STD) information is found within each reach summary, and a project identification 
discussion is included for those reaches which STD was observed. 

  
Lower Watershed Zone (M01 & M02): 

 
Reaches M01 and M02 are found within a wide valley associated with the Muddy Brook 
floodplain, which is characterized by alluvial soils and frequent flooding.  These reaches have 
been impacted by historic agricultural land use, including minor historic channel straightening 
and disturbances to the buffer and bank vegetation from the outlet up to the reach break with 
M03.  Due to the low-gradient channel characteristics in this zone (channel slopes less than 
1.0%), depositional reaches with E-type geometry are found with sand substrate.  During the 
field assessments in 2005, there was significant beaver activity resulting in ponding 
throughout much of reach M01.  As a result, this reach has not been evaluated for channel 
stability and habitat to date.  Below is a brief description of the reach evaluated during the 
field assessments. 
 
Reach Description: 
 
Reach M02 is found from the confluence with a minor tributary entering from the south up to 
a change in valley slope and confinement approximately 500 feet upstream from the South 
Brownell Road crossing.  This reach has E-type geometry (Rosgen, 1994; Figure 1) with sand 
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substrate, dune-ripple bedform (Montgomery and Buffington, 1997) and a channel slope of 
0.2 %.  Some ponding was noted in the lower section of the reach due to a large beaver dam in 
downstream reach M01.  The current channel conditions of this reach are relatively stable, 
with limited evidence of incision from the historic straightening (stage I of channel evolution).  
Rapid Geomorphic Assessment (RGA) and Rapid Habitat Assessment (RHA) scores were in 
the good range for this reach.  The culvert beneath South Brownell Road (18 feet diameter) 
represents only a minor constriction of the channel (width of 21 feet), with no aggradation or 
scour noted in the vicinity of the structure.  Due to the limited impacts and channel 
adjustments observed in this watershed zone, no project identification summaries have been 
included. 
 

 
Figure 1. Cross-section for Reach M02 

 
Brownell Mountain Zone (M03): 
 
A change in slope is found at the M02-M03 reach break immediately north of Brownell 
Mountain.  From this point east up to a second alluvial valley beginning at Reach M04, the 
Sucker Brook channel is found in a narrow valley setting and has a well connected floodplain.  
Due to the variability in channel slope in this area (range from 1.3 to 3%), some sections of 
the channel exhibit sediment transport processes while other sections exhibit depositional 
processes.  The stream buffer and corridor conditions in this zone are excellent (surrounding 
parcel owned and protected by the Town of Williston) and provide shading and organic inputs 
for the macroinvertebrate community found in these reaches.   
 
Reach Description: 
 
Reach M03 is found from the break in slope up to a change in buffer conditions from forested 
to herbaceous and shrub-sapling.  This reach has a length of 2275 feet with an overall channel 
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slope of 1.3% which supports a stable riffle-pool and planebed system with cobble and gravel 
substrate (Figure 3).  Significant aggradation was noted in the lower section of the reach 
where a large mid-channel bar has formed prior to a 90 degree bend in the channel.  This 
feature is causing minor widening and bank erosion in this area, but it is isolated to a 200 foot 
section of the channel.  Upstream of this feature, stable riffle-pool and planebed features were 
observed.  Rapid Geomorphic Assessment (RGA) and Rapid Habitat Assessment (RHA) 
scores were in the good range for this reach, and channel evolution stage was assessed at stage 
III due to the minor aggradation and widening observed in the lower reach.  Due to the limited 
impacts and channel adjustments observed for this reach, no project identification summaries 
have been included. 
 

    
   Figure 2. Stable plane bed features in Reach M03           Figure 3. Mid-channel bar in lower Reach M03 

 
Route 2A Valley (M04 to M07; T1.01): 
 
A sharp change in slope occurs at the reach break between M03 and M04, and the valley 
widens significantly in reach M04 east of Brownell Mountain.  Here the Sucker Brook 
channel is found in a wide alluvial valley where historic agricultural land use impacts, such as 
channel straightening and buffer removal, are pervasive.  The average channel slope 
throughout this valley is 0.6%, resulting in low-gradient channels with E-type geometry and 
depositional processes.  Below are narrative descriptions of the reaches found in this 
watershed zone. 
 
Reach Descriptions: 
 
Reach M04 is found from the break in slope at the downstream reach break up to where the 
north branch tributary (T1) enters from the northeast and has a channel length of 3725 feet.  In 
M04 the valley slope lessens to approximately 0.6%, with the alluvial setting and wide valley 
having supported a channel with meandering planform and riffle-pool bedform under 
reference conditions.   Historic agricultural encroachment and straightening has resulted in a 
channel with reduced sinuosity.  This reach was segmented at a break in buffer conditions (see 
map in Appendix 4) due to a change in channel dimensions.  Lower segment M04-A has C-
type channel geometry with riffle-pool bedform and gravel substrate (Figure 4).  Some 
aggradation and channel widening were noted in this segment, and the channel evolution 
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processes have been assessed at stage III.  Upper segment M04-B has E-type geometry with 
sand substrate.  Ponding due to a large beaver dam was occurring in segment B at the time of 
the field assessments in 2005 (Figure 5).  Some redevelopment of sinuosity was noted 
throughout this reach, and the channel evolution processes have been assessed at stage IV.  
Rapid Geomorphic Assessment (RGA) and Rapid Habitat Assessment (RHA) scores were in 
the good range for both segments. 
 

       
Figure 4. Riffle-pool bed features in Segment M04-A           Figure 5. Large beaver dam in Segment M04-B 
 
Reach M05 is found from approximately 1000 feet downstream of the mainstem crossing of 
Route 2A up to where a minor tributary enters from the north.  This reach has E-type 
geometry (Figure 6) with sand substrate, dune-ripple bedform and a channel slope of 0.3%.  
Some ponding was noted in the lower section of the reach due to a large beaver dam in 
downstream segment M04-B.  The current channel conditions of this reach are relatively 
stable, with limited evidence of incision from the historic straightening.  These conditions 
have resulted from an evolution of channel planform and slope, and much of the lower reach 
is now stable (stage V of channel evolution).  Rapid Geomorphic Assessment (RGA) and 
Rapid Habitat Assessment (RHA) scores for this reach were good and fair, respectively.  The 
culvert beneath South Brownell Road (7 feet diameter) represents only a minor constriction of 
the channel (width of 8 feet), with only limited scour noted in the vicinity of the structure.   
 

        
            Figure 6. Cross section  in M05                                 Figure 7. Culvert beneath Route 2A 
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Reach M06 is found from approximately 300 feet downstream of the mainstem crossing of 
Butternut Road up to where a minor tributary enters from the east.  This reach has E-type 
geometry with sand substrate, dune-ripple bedform and a channel slope of 0.2%.  This reach 
has been extensively straightened throughout, and remains in a state of incision (incision ratio 
= 1.4) with some bank erosion observed in 2005.  Very few areas of the channel have 
redeveloped the degree of sinuosity that is typical of this channel type and setting, indicating 
that the channel may have been straightened within the last 10 to 20 years.  Rapid Geomorphic 
Assessment (RGA) and Rapid Habitat Assessment (RHA) scores for this reach were in the fair 
range, and channel evolution was assessed at stage II.   
  
Reach M07 is found from the confluence with a minor tributary entering from the east up to a 
sharp break in slope at the reach break with M08.  This reach has E-type geometry with sand 
substrate, dune-ripple bedform and a channel slope of 1.2%.  During the field assessments in 
2005, there was significant beaver activity resulting in ponding throughout much of reach 
M07.  As a result, this reach has not been evaluated for channel stability and habitat to date. 
 
Reach T1.01, the first reach on the north branch tributary, is found from the north branch 
confluence with the mainstem up to a driveway approximately 1300 ft north of Ridge Rd.  
This reach has E-type geometry with gravel substrate, riffle-pool bedform and a channel slope 
of 0.7% (Figure 8).  Significant incision was observed in two areas in the reach: 1) in the 
lower section below the Route 2A crossing; 2) approximately 500 feet upstream of the Ridge 
Road crossing.  The incision (incision ratio > 1.5) below Route 2A is resulting from an 
undersized culvert (8.5 feet diameter; channel width = 13 feet) which is restricting the 
transport of fine gravel through the structure.  Upstream of Ridge Rd the channel is 
downcutting through previously aggraded material (Figure 9) delivered from the avulsion in 
upstream segment T1.02-B.  In between these two areas of incision the channel is in fair to 
good condition with limited adjustments, but the overall reach geomorphic stability and 
habitat conditions have been assessed as fair (channel evolution stage is II).   
 

 

              
          Figure 8. Cross section in lower T1.01           Figure 9. Channel incision in upper T1.01 
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Preliminary Project Identification: 
 
In this depositional zone of the watershed the primary issue of concern should be (in the 
absence of current encroachment on the corridor) the protection of the corridor from future 
encroachment.  Areas of straightened channel through this alluvial valley are beginning to 
redevelop a sinuous planform, and are predicted to continue their lateral adjustments for 
decades to come.  Currently there is limited encroachment on the stream corridor, despite 
suitable land for development (e.g., flat with moderately suitable soils for on-site septic 
systems).  Corridor protection efforts for this zone of Sucker Brook should define an adequate 
width for the stream corridor and ensure that no development is permitted within this zone. 
 
The severe aggradation of coarse material in reach T1.01 has been problematic for the Town 
of Williston and the landowners whose driveways and roads cross the channel.  Due to the 
exorbitant volume of sediment observed working its way through the reach, it is likely that 
vertical (aggradation followed by incision) and lateral (planform change) adjustments will 
continue to occur over the next 10 to 20 years, even as the stability of the upstream reach is 
restored.  The 3 culverts found in this reach are all inadequately sized, especially the upper 2 
culverts with widths of 5.5 and 4.5 feet for Ridge Road and the driveway crossing at the reach 
break, respectively.  The channel width through this area ranges between 13 and 15 feet, and 
the undersized culverts are restricting the downstream passage of coarse sediment.  
Replacement of the upper 2 culverts should be considered as a potential action to alleviate the 
periodic upstream flooding around these structures, and to allow the passage of the sediment 
through the reach.  This effort would likely minimize the need for dredging upstream of the 
culverts, and would allow for greater connectivity of the sediment transport processes along 
the channel, thereby encouraging a more rapid recovery of channel stability in this reach. 
 
Mainstem Headwaters Zone (M08 to M10): 

 
At the reach break of M07 and M08, the valley slope changes drastically and the mainstem 
channel enters a more confined setting north of Ayer Road.  From this point south along the 
channel, the slope steepens (slopes range from 3.8 to 8.5%) and numerous sediment transport 
zones are found.  A and B-type channel geometry with a wide range of bedforms were 
observed during the field assessments.  Within this zone, only reach M08 was evaluated 
during the 2005 field assessments.  Below is a brief description of this reach. 
 
Reach Description: 
 
Reach M08 is found from the break in slope up to where a minor tributary enters from the 
south.  This reach has a length of 2530 feet with an overall channel slope of 7.0%, supporting 
a step-pool system with cobble and gravel substrate.  Significant aggradation was noted 
throughout the reach, and in many areas the wetted perimeter of the channel only occupied 
approximately 25% of the streambed.  It was not clear where the sediment causing this 
aggradation was originating from (and upslope reaches M09 and M10 were not evaluated).    
Rapid Geomorphic Assessment (RGA) and Rapid Habitat Assessment (RHA) scores for this 
reach were fair and good, respectively.  The channel evolution stage was assessed at stage IIb 
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due to the aggradation and widening observed throughout the reach.  Due to limited channel 
encroachment along this reach, no project identification summaries have been included. 

 
North Branch Middle Zone (T1.02 to T1.04-A) 
 
North of the alluvial valley in the vicinity of the Route 2A crossing, the north branch channel 
is found in an area with variable topography and mixture of valley and stream types.  This 
area of the watershed contains a major channel avulsion (Reach T1.02) that has been the focus 
of a large- scale channel restoration effort by the Town of Williston.  Above the channel 
restoration site, the north branch is found in an area with limited residential and agricultural 
land use in the stream corridor.  This area is associated with a parcel protected by a 
conservation easement, and stable channel conditions are found in a wide, unconfined alluvial 
valley.  Above this valley, the channel enters a confined valley west of Lyman Road, and a 
large waterfall is found downstream of the McJay Road crossing.  Below are narrative 
descriptions of the reaches found in this watershed zone. 
 
Reach Descriptions: 
 
Reach T1.02 was delineated during the Phase 1 analysis to encompass the site of the channel 
avulsion and subsequent restoration effort.  This reach is found from a driveway crossing at 
the reach break with T1.01 up to approximately 250 feet above LaClair Road.  This channel 
position has shifted to the west by 150 feet in some locations, as seen in Figures 10 and 11.  
Under reference conditions, this reach had a channel slope of 4.4%, which likely supported a 
B-type channel with step-pool morphology and cobble substrate.  In the 1980’s an extreme 
flood event moved the channel into a new location through an old gravel pit underlain with 
sands and clays.  Since the avulsion, the channel has deepened to form a 40 foot gully, 
delivering approximately 72,000 cubic yards of material to the downstream reaches.  VTANR 
considers this one of the worst channel avulsions known to Vermont (Dubois and King, 2007).  
Today, the gully is the site of an extensive restoration effort to stabilize the channel through 
the installation of rock weirs and large substrate to control the vertical adjustments.   
 
During the Phase 2 assessment of this reach in 2007 by FEA, only the area downstream of the 
restoration site was accessible for evaluation.  The reach was segmented to capture the current 
bedform conditions below the restoration site, which have undergone a change from step pool 
morphology to plane bedform due to the aggradation of sediment from above and the 
redevelopment of a narrow floodplain within the confined valley setting.  Segment A is 
located from the downstream reach break at the driveway crossing up 675 feet to the site of 
the historic waterfall.  This segment is characterized by a B-type stream with plane bedform 
and cobble substrate.  RGA and RHA scores indicate a reach in fair conditions, with the 
channel evolution processes reflecting the aggradation and redevelopment of sinuosity (stage 
IV).  Large amounts of coarse material are periodically removed from the channel at the 
downstream area to avoid flooding at a 48 inch culvert beneath a driveway (Figure 12).  
Within the channel restoration site, numerous rock weirs are being installed to return the 
channel to its stable dimensions with B-type geometry and step-pool bedform (Figure 13). 
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Figure 10 & 11. Aerial photographs of the channel avulsion site from 1937 (left) and 2003 (right).  The 

current channel location is shown in solid blue, and the 1937 channel location in dashed blue. 
 
 

        
           Figure 12. Above 48 inch culvert in lower Reach T1.02         Figure 13. Channel restoration site in upper T1.02 

 
Reach T1.03 is found from the upstream end of the channel restoration site up to a break in 
slope approximately 600 feet west of the end of Lyman Road.  This reach has a channel length 
of 3170 feet and a slope of 0.95%.  It is found in an unconfined valley with limited local 
impacts from development, and exhibits a stable riffle-pool form with C-type geometry and a 
sinuous planform (Figure 14).  One area of straightening and buffer encroachment in the lower 
reach has impacted habitat conditions.  However, overall the reach has good to excellent 
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stability and geomorphic habitat conditions (channel evolution stage of I). 
  

        
       Figure 14. Cross section in Reach T1.03         Figure 15. Cross section in lower Segment T1.04-A 
 
Segment T1.04-A is found from a break in slope approximately 600 feet west of the end of 
Lyman Road up to another break in slope 500 feet downstream of the McJay Road crossing.  
This segment has a channel length of 1500 feet and an approximate slope of 3.5%.  Much of 
the elevation loss, however, is located at a waterfall in the upper segment.  The segment is 
found in a confined valley setting with limited impacts to the corridor, and exhibits a stable 
plane bed morphology with C-type geometry (Figure 15).  The large waterfall is located in the 
upper segment just downstream of the confluence with an incised tributary entering from the 
north.   The geomorphic stability and habitat conditions have been assessed as good, with 
stable channel processes (stage I of channel evolution). 
 
Preliminary Project Identification: 

 
An incised tributary entering from the north was noted in Segment T1.04-A.  This tributary 
enters the north branch channel west of Lyman Road and originates from an area of recent 
residential development on the north side of Old Creamery Road.  Recently built housing on 
Highlands Drive and Overlake View, and an increase in upslope impervious cover, may be 
resulting in excess hydraulic loading and channel incision.  Any future assessments or corridor 
planning efforts in the Sucker Brook watershed should consider this impact. 

 
Old Creamery Road Zone (T1.04-B to T1.05-C) 
 
Upstream of the waterfall in Segment T1.04-A there is a significant change in valley slope 
where the north branch is found in an alluvial valley along Old Creamery Road.  C and E-type 
channel morphologies are found within this zone where the overall channel slope is 0.4%.  
There are significant impacts to the channel and corridor in this zone.  Medium and low-
density residential land use has encroached on the corridor, especially to the north of Old 
Creamery Road upstream of the first crossing.  Below are narrative descriptions of the 
segments found in this watershed zone. 
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Segment Descriptions: 
 
Segment T1.04-B is found from the McJay Road crossing upstream to the first crossing of Old 
Creamery Road.  This segment has a channel length of 1880 feet and an approximate slope of 
2.1%.  It is found in an unconfined valley with and has C-type geometry with plane bedform.  
Some of the recently built homes on Lyman Road have encroached on the corridor, and in 
some cases, have placed rock weirs in the channel which are causing significant aggradation 
upstream resulting in an impact on habitat conditions (Figure 16).  The depositional features 
created by these structures are causing widening in the upslope areas, resulting in fair 
geomorphic stability and habitat conditions.  Channel evolution processes have been assessed 
in stage III. 
 

        
   Figure 16. Rock weir in lower Segment T1.04-B              Figure 17. Corridor encroachment in T1.05-A 
 
Segment T1.05-A is found from the crossing at Old Creamery Road up to a change in channel 
slope 200 feet downstream of the Nob Hill Road crossing.  This segment has a length of 1160 
feet and C-type channel geometry.  The stream channel and corridor have been highly 
impacted along this segment where the residential land use has altered the buffer and channel 
boundary conditions (Figure 17).  Many areas along this segment lack a woody vegetative 
buffer greater than 25 feet, and numerous rock weirs have been placed in the stream for 
aesthetics, resulting in aggradation above these structures.  The depositional features are 
causing widening upslope, resulting in fair geomorphic stability and habitat conditions.  
Channel evolution processes have also been assessed in stage III for this segment. 
 
Segment T1.05-B is found from the crossing at Nob Hill Road up to the second Old Creamery 
Road crossing.  This segment has a length of 1955 feet and E-type channel geometry (Figure 
18).  The stream corridor has also been impacted along this segment where the residential land 
use has altered the buffer conditions, resulting in a lack a woody vegetative buffer greater than 
25 feet.  In addition, 28% of the channel length was historically straightened, which has 
severely impacted the habitat conditions.  Despite these impacts, the channel remains 
relatively stable in stage II of channel evolution due to limited discharge from the upslope 
watershed, which is likely moderated by the beaver ponding in the upslope segment.  The 
geomorphic stability and habitat conditions have been assessed as fair for this segment.   
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     Figure 18. E-type channel in Segment T1.05-B            Figure 19. E-type channel  in Segment T1.05-C 
 
Segment T1.05-C is found from the crossing at Old Creamery Road up to the north branch 
source in the vicinity of Oak Hill Road.  This segment has a length of 5175 feet and E-type 
channel geometry throughout (Figure 19).  In the lower section of the segment, a large beaver 
impoundment is found which affects the channel upstream for approximately 1700 feet.  
Upstream of this area, the channel is unaffected by local-scale residential or agricultural land 
uses, and maintains a very sinuous planform.  Very good habitat conditions for the low-
gradient setting were noted in the middle and upper sections of the segment, with excellent 
buffer conditions and abundant wood debris throughout.  The geomorphic stability and habitat 
conditions have been assessed as good, with stable channel evolution processes (stage I). 
 
Preliminary Project Identification: 
 
The two segments in between the Old Creamery Road crossings have been highly impacted by 
historic straightening, residential encroachment on the corridor and unnatural structures placed 
in the channel.  Both have undergone a departure from reference bedform (see Appendix 3), 
due mainly to a loss of sinuosity.  The channel and watershed characteristics in this upper 
zone are such that little future lateral channel migration is expected; channel straightening 
combined with bank armoring will hold the channel in place indefinitely.  The in-stream 
structures (e.g., weirs) in reaches T1.04-B and T1.05-A are permanent enough to remain in 
place during moderate flow events (below bankfull) when fine sediment is being  transported 
through the channel.  As discussed above, this is resulting in aggradation upstream of the 
structures that is degrading the habitat.  It is recommended that these structures be removed to 
reduce further habitat impacts.  Additional projects in this densely residential zone would 
include the revegetation of the buffers with native woody vegetation.  Future efforts to 
identify specific projects in this watershed zone would involve extensive public outreach, 
given the large number of residential properties found along the channel, especially in 
segment T1.05-A. 
 
Conclusions: 
 
The Sucker Brook watershed supports many stream reaches in good to reference conditions, 
particularly in areas where the topography is steep enough to have limited historic impacts to 
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the channel boundary conditions (e.g., straightening).  Upper Reach M03 is an excellent site 
for comparison with other riffle-pool and planebed reaches in larger stormwater impaired 
watersheds in Chittenden County.  Similarly, Reach T1.03 could be used as a reference reach 
for gravel-bottomed riffle-pool reaches in smaller stormwater impaired watersheds. In both 
reaches, impacts from encroachments (e.g., houses in the corridor) are minimal and the large 
scale stressors of altered hydrology are nearly absent.  Therefore, these reaches are 
recommended for comparison with high-gradient stormwater impaired reaches with drainage 
areas greater than five square miles. 
 
Historic impacts to the Sucker Brook channel conditions from agricultural land uses are still 
pervasive in many reaches.  These impacts are severe in reaches M04, M05, M06 and T1.05.  
Although there have been limited alterations to hydrology upslope of these areas, buffer 
removal and channel straightening has had the effect of initiating channel evolution processes 
that are similar to those observed in stormwater impaired reaches in the Burlington area.  
Incision, followed by widening and a redevelopment of sinuosity are the processes occurring 
in these reaches.  Due to their altered conditions, these reaches are not recommended for 
comparison (as reference channels) with stormwater impaired reaches in Chittenden County.   
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Appendix 1 
 

QA Notes For:  Sucker Brook 
Data checked by Jared Carrano (6/11/2007) 

 
The questions raised in this Quality Assurance assessment are meant to address potential 
discrepancies within the data set, uncover data entry errors, or otherwise clarify and confirm those 
observations that might not have been expected.  It is important to take into consideration how 
data might be viewed or interpreted by the myriad of users who are familiar with the science and 
protocols but may be unfamiliar with the assessed reaches.  While providing notes and comments, 
try to anticipate the types of questions that may arise due to outliers and exceptions observed 
within the  reach or segment.  While attempting to clarify the data for those users wishing to 
utilize it years after collected, it's better to err on the side of making excessive comments than it is 
for them to be insufficient.  
  
After reviewing the information noted, the consultant should update this document (preferably in 
a second color) with what steps, if any, were taken to address the comments/questions. 

 
General:   
 
When a reach is “Not Assessed” we still ask that Steps 1 and 3 get assessed, along with whatever 
additional data can be gathered.  We don’t expect any of the in-channel data to be gathered, but 
corridor data is often still accessible.  If any relevant data is available, please provide it now.  See 
reaches:  M01, M07 
Data for Steps 1 and 3 entered by Evan Fitzgerald (10/3/07). 
 
Ph1 6.3 Channel Bars and 6.4 Meander Migration:  These have been left blank for the entire 
project.   
Completed by Evan Fitzgerald (10/3/07). 
 
Please upload the excel worksheets for your cross-section data.  It is useful information that is 
now required.   
Cross sections for all reaches uploaded in M01 location on DMS (10/3/07). 
 
Erosion Height and Beaver Dams:  You have noted in the QC Comment report the actual heights 
and lengths for these fields for various reaches where the location was indexed but the associated 
height or length was not given.  Was there a reason you did not go back and add these values into 
FIT?  Reaches:  M04A and B, M05 and M06 
These data were updated in FIT and uploaded by Evan Fitzgerald (10/3/07). 
 
Reach By Reach 
 
 M01 You explain that this reach has not been assessed due to beaver dams, but this 

explanation is in the space for the Segment Location.  You should make this 
notes in the comments and fill out the proper location.  You should also note the 
length affected in Step 4.9.   

  Completed by Evan Fitzgerald (10/3/07) 
 
M02 Does the left bank, 5-25’ Sub-dominant buffer category make sense considering 

the sub-dominant buffer type is Forest?   



  This was not accurate and has been corrected to “none” for subdominant. 
   
  Channel evolution model has been left blank here. 
  Updated by Evan Fitzgerald (10/3/07) 
 
M03 Ph1-4.4 should agree with Ph2 4.1 and 4.2, but does not.  Groundwater inputs 

come in the form of wetlands, springs, seeps, etc.   
  Phase 1 data updated by Evan Fitzgerald (10/3/07) 
   
M04  A & B Please delete the “old” data from these reaches.  This is easily done via the 

“delete” button in the X.1 QC check.   
  Completed by Evan Fitzgerald (10/3/07) 
 
M04 A This reach has a stream type that is different from the Ph1 reference stream type, 

but it is not identified as either a sub-reach or a stream type departure.  It must be 
one or the other.   

  Updated by Evan Fitzgerald (10/3/07) 
 
M04 B You have noted the length affected by beaver dams in the QC Comment Report, 

but did not include it in the FIT when indexed.  Please go back and add this.   
  Completed by Evan Fitzgerald (10/3/07) 
 
M05  Bankfull width is significantly smaller in Ph2 than in Ph1.  There is no 

information telling of whether the bankfull indicators were accurate.  The 
hydraulic-geometry curves typically over-estimate E-type channels, so that could 
explain this.  However, you should provide some comment as to your confidence 
in bankfull.  Does the cross-section data support such a small channel width, or 
might a different bankfull have been chosen?  Please provide further comment as 
to the confidence of this width.   

  Additional comments provided in step 5 by Evan Fitzgerald (10/3/07) 
   
  Does your comment suggest that the herbaceous cover is the buffer?  Suggesting 

that it is not managed.   
  Additional comments provided in step 5 by Evan Fitzgerald (10/3/07) 
 
M06  Ph1-4.4 should agree with Ph2 4.1 and 4.2, but does not.  Groundwater inputs 

come in the form of wetlands, springs, seeps, etc.   
  Phase 1 data updated by Evan Fitzgerald (10/3/07) 
 
  Ph1 Buffer says 0-25’ for both banks while Ph2 says >100’.  Can you confirm the 

Ph2 in the comments? 
  There is a DMS error for this reach.  There is no FIT data in the export dbf 

showing buffer less than 25’ (FIT version 4.53), however the DMS is 
displaying a value for this parameter that is the entire channel length. 

 
M08  Ph1 says there are Multiple flow regulations (step 5.1) while Ph2 does not 

indicate any.  Please clear this up. 
  Updated by Evan Fitzgerald (10/3/07) 
 
  There is no sub-class slope given, but this should have a sub-class slope of A.   
  Updated by Evan Fitzgerald (10/3/07) 



 
M09 & M10 Please explain why not assessed in comments.  You do explain in the Segment 

Location field that these reaches weren’t part of the project, but the explanation 
should go into the Step 5 comment field.  This will help us remain consistent 
between projects and with the protocols.   

  Completed by Evan Fitzgerald (10/3/07). 
 
 

QA Notes For:  Sucker Brook Tribs 
Ph2 Assessment by Fitzgerald Environmental Associates, LLC.  

Data checked by Jared Carrano (10/3/07) 
 
General Comments   
 
Phase 1 sub-class slope (step 2.11) should be updated during a phase 2 assessment. 
Reaches: T101, T103, T105 
Completed by Evan Fitzgerald (10/11/07) 
 
You have not uploaded your excel cross section worksheets to the DMS. 
Completed by Evan Fitzgerald (10/11/07) 
 
When you alter the Ph1 valley or channel widths you must hit the “Update Calculated Fields” 
button on the Ph1 data entry page.  This will update the automated Ph1 confinement type.  
Currently, there are discrepancies between Ph1 and Ph2 because this has not been done.  
Reaches:  T1.02 
Updated by Evan Fitzgerald (10/11/07) 
 
The Sub-reach designation is typically used to identify segments that, by reference, differ in 
stream type from the Ph1 stream type.  It isn’t usually used to note a different reference bedform.  
A bedform that differs by reference can simply differ from the Ph1 data and can be explained in 
the QC comments during the automated QA check.  Reach T105B sounds like a departure from 
reference rather than a differing reference condition.   
Reaches:  T104 B, T105 B & C 
Agree. Corrected for these 3 segments by Evan Fitzgerald (10/11/07) 
 
Step By Step: 
 
2.0 Stream Chan You helpfully explain that in this reach incision is the dominant process, 

though it varies throughout, and you’ve placed this reach in Stage FII of 
channel evolution, however, the cross section chosen as representative shows 
no incision.  Would another cross section be more representative?  If not, 
please explain.  Reach: T101  

  Uploaded excel and provided additional comments in Step 5 to support 
low score for degradation (EPF, 10/11/07) 

 
2.9 Valley W The Ph1 valley width is larger than each of the segments.  It should reflect 

the average width of the entire reach.  Reach:  T105 
  Updated by Evan Fitzgerald (10/11/07) 
 
2.12 Peb Count Why is this data missing?  Reach: T102A  
  Completed by Evan Fitzgerald (10/11/07) 



 
3.2 Buffer You have noted a dominant buffer on one or both banks as something other 

than 0-25’ while you’ve also indexed a Length < 25’ for most of the reach on 
the same bank.  Please review these fields.   

  Reach:  T101, T102A 
  Completed by Evan Fitzgerald (10/11/07) 
 
  You have swapped the Left and Right Buffer data between Phases 1 and 2.  

Please review and correct the appropriate phase. Reach: T103 
  Completed by Evan Fitzgerald (10/11/07) 
 
3.3 Mass Fail You note a mass failure in you comments but you have not indexed one for 

this reach.  Reach: T104A 
  Mass Failures were originally FIT’d and show up on DMS. 
 
QC Check - Provisional Data 
 
 
T102B This reach has not been assessed and should be identified as such in Step 0.  

This will eliminate all the QC Check errors concerning Null Values.   
   Completed by Evan Fitzgerald (10/11/07) 
 
  The issue in X.3 is not related to a null value, but rather to the fact that 

you’ve said there was a Human Caused Change in valley type, but you have 
not indexed any type of encroachment that would explain what that HCC was 
from.  What was causing the HCC?  Can it be indexed remotely? 

  The HCC was entered originally to indicate that the avulsion had 
changed the valley width due to the extreme incision.  This has been 
revised to not indicate a HCC (EPF, 10/11/07) 

 
T105B FYI:  The check in X.1 was asking for an explanation for why you chose 

“Not Evaluated” for Avg. Largest Particle size.  This is because we want 
people to explain why any feature that could have been evaluated was not.  
So when NE is selected it requires a comment to pass.  If - like in this case - 
a channel is plane bed, then you can simply select “Not Applicable”.  You do 
not need to select both.  I have corrected this in the DMS.    

  OK. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



Phase II Notes and Updates to Phase I Data:  
General updates are reviewed below for each DMS Phase II step to which noteworthy revisions 
were made to the Sucker Brook dataset, after the automated DMS QC and the subsequent QC 
from DEC staff.  Common parameter themes across reaches are summarized with reach names 
in bold text. References to Phase I data are summarized and discussed in red text.  
  

 • Step 1 - Valley and Floodplain Corridor:  
 o Adjacent Terrace or Hillside (1.4)  

  - Phase II side-slopes have been reviewed but have NOT been updated 
in the Phase I database. Therefore, database user should refer to Phase 
II for correct valley side-slope data.  

 o Valley Features (1.5)  
  - Where better estimated or measured values were taken for valley width 

in Phase II surveys, Phase I data has been updated.  Otherwise, Phase I 
valley width has been used and entered in Phase II database.  

 o Grade Controls (1.6)  
  - Phase II grade controls have been reviewed but have NOT been 

updated in the Phase I database. Therefore, database user should refer 
to Phase II for correct grade control data.  

  - Despite the abundance of beaver dams in some reaches and their 
ability to control stream grade on a short-term basis, these features 
have been removed as grade controls in the database.  

 • Step 2 -  Stream Channel:  
 o Stream Channel (2.1 – 2.9)  

- Efforts were made to get 1 to 2 cross-sections per reach; 2 for the longer 
reaches.  Sometimes representative cross-sections selected for DMS data entry 
disagrees with stream type or adjustment type, or suggests a higher/lower 
degradation adjustment than that observed.   

 o Riffle Data (2.10 – 2.11)  
  - Riffle data has not been collected for “dune-ripple” or “plane” 

bedforms.  All observed riffle/pool spacings have been included for 
“riffle-pool” and “step-pool” bedforms.  

 o Substrate Data (2.12 – 2.13)  
  - Percent Detritus has been estimated and tends to be higher on lower 

gradient reaches (E-types).  Note that this data is more qualitative than 
quantitative. 

 o Stream Type (2.14)  
  - In heterogeneous reaches, dominant bedform has been selected even 

though reach may contain multiple bedforms throughout (e.g., B3 step-
pool may also have significant portions of plane bedform).  Those 
reaches with altered bedform from reference conditions are listed 
below:  

1. Plane bed reaches that have had a departure from reference bedform only 
(not stream type) include:  T1.02-A, T1.05-A, T1.05-B 

- Determination of stream type may be based on data from more than one 
cross-section measurement.  Please refer to all cross section data (see 
appendix 2) to confirm chosen stream type. Reference condition stream types 
have been updated in the Phase I database where a type different from Phase 
I estimate was observed in the field. 

 



 • Step 3 -  Riparian Banks, Buffers, and Corridors:  
 o Stream Banks (3.1)  

  - Bank textures observations during Phase II assessments focused more 
on material type more than cohesiveness.  Therefore, “cohesive” versus 
“non-cohesive” values have been updated during the QA process and 
are now considered accurate.  

  - Observed bank erosion values in many cases represent best possible 
estimations of length for each bank.  For reaches with higher 
percentages in particular, estimated values are likely more qualitative 
than quantitative.  

  - Phase II bank erosion data have NOT been updated in the Phase I 
database. Therefore, database user should refer to Phase II for correct 
data.  

 o Stream Buffer (3.2)  
  - Phase II buffer width and vegetation data have been reviewed but have 

NOT been updated in the Phase I database. Therefore, database user 
should refer to Phase II for correct data.  

 o Stream Corridor (3.3)  
  - Phase II corridor land use data have been reviewed but have NOT 

been updated in the Phase I database. Therefore, database user should 
refer to Phase II for correct data.   

 • Step 4 – Flow and Flow Modifiers:  
 o Springs, Seeps, & Tributaries (4.1)  

  - In addition to seeps and springs, tributaries of any size were considered 
to provide water storage capacity at the reach scale during the Phase II 
assessments.  GIS mapping using orthophotography and VHD layers 
were also used to determine the abundance of tributaries for each 
reach.  

 o Adjacent Wetlands/GW Inputs; Impoundments/Flow Regs; Constrictions (4.2, 
4.5, 4.7, 4.8)  

  - Phase II inputs for above-described data have been reviewed but have 
NOT been updated in the Phase I database. Therefore, database user 
should refer to Phase II for correct data.   

 o Stormwater Inputs (4.6)  
  - Stormwater inputs include those outfalls discharging directly to the 

channel, as well as those ditches and other features conveying 
concentrated runoff directly to channel.   

 • Step 5 – Channel Bed and Planform Changes:  
 o Bar Types (5.1)  

  - Phase II bar type and abundance data have been reviewed but have 
NOT been updated in the Phase I database. Therefore, database user 
should refer to Phase II for correct data.   

 o Channel Alterations (5.5)  
  - Phase II channel alteration data have been reviewed but have NOT 

been updated in the Phase I database. Therefore, database user should 
refer to Phase II for correct data.  Channel alterations are described in 
further detail in the commentary section at the end of step 5.  

 • Step 6 – RHA:  
 o Bank Stability (6.8)  

  - Bank stability measurements reflect estimated bank erosion values 



entered in step 3.1.  In some cases RHA scores for bank stability may 
appear slightly higher or lower than the expected ranges/values entered 
in step 3.1.  Best judgment was used in these cases when evaluating 
bank stability from a habitat perspective.  

 o Overall Rating (6.11)  
   - Confidence in integrity of overall RHA scores is high for Sucker Brook. 

- Overall habitat assessment in E-type channels is difficult due to general lack of 
quality habitat associated with these sand-bottomed reaches, and alterations from 
beaver activity.   

• Step 7 – RGA:  
 o Channel Degradation (7.1)  

  - Incision values and entrenchment ratios were reviewed for ALL reach 
cross-section measurements and field observations in order to 
determine scores in 7.1 (row 2) and 7.3 (row 3).  Certain reaches may 
appear to have RGA scores for these rows which do not agree with 
reported DMS cross section geometry, in which case database user 
should refer to additional cross-sections and/or DMS narrative in step 
5.   

 o Channel Widening (7.3)  
  - Channel widths were compared with hydraulic geometry curves 

developed for Chittenden County in order to make adjustments to 
scores in 7.3 (row 1).  For this parameter, width to depth ratio is not 
always adequate at capturing the degree of widening.  Also, certain 
reaches may appear to have RGA scores for these rows which do not 
agree with reported DMS cross section geometry, in which case the 
database user should refer to additional cross sections.  

   



Appendix 2 

Cross-sectional plots for Sucker Brook reaches and segments are found below.  The horizontal blue line represents the 
bankfull width and depth, and the red line represents the field-estimated floodprone depth and width (if visible on plot).  
Reaches/segments with multiple cross sections are denoted by X1, X2, etc. 
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Appendix 3 - Phase 2 Reach Summary Statistics

Reach/ Stream Dominant Reference Reference Reference RHA RHA RGA RGA Reach CEM**

Segment Type Bed Material Bedform STD* Stream Type† Bed Material† Bedform† Score Condition Score Condition Sensitivity CEM** Stage

M01 NE NE NE NE NE NE NE NE NE NE

M02 E Sand Dune-Ripple 0.69 Good 0.68 Good High F I

M03 C Gravel Plane Bed 0.69 Good 0.70 Good High F III

M04-A C Gravel Riffle-Pool 0.71 Good 0.71 Good High F III

M04-B E Gravel Riffle-Pool 0.68 Good 0.76 Good High F IV

M05 E Sand Dune-Ripple 0.60 Fair 0.78 Good High F V

M06 E Sand Dune-Ripple 0.63 Fair 0.59 Fair Very High F II

M07 NE NE NE NE NE NE NE NE NE NE

M08 B Cobble Step-Pool 0.70 Good 0.54 Fair High D IIb

M09 NE NE NE NE NE NE NE NE NE NE

M10 NE NE NE NE NE NE NE NE NE NE

T1.01 E Gravel Riffle-Pool 0.61 Fair 0.43 Fair Very High F II

T1.02-A B Cobble Plane Bed Yes B Cobble Step-Pool 0.59 Fair 0.44 Fair Very High D IV

T1.02-B B Cobble Step-Pool NE NE NE NE NE NE NE

T1.03 C Gravel Riffle-Pool 0.90 Reference 0.76 Good High F I

T1.04-A C Cobble Plane Bed 0.79 Good 0.66 Good Moderate F I

T1.04-B C Gravel Riffle-Pool 0.64 Fair 0.53 Fair Very High F III

T1.05-A C Gravel Plane Bed Yes C Gravel Riffle-Pool 0.44 Fair 0.56 Fair Very High F III

T1.05-B E Sand Plane Bed Yes E Sand Dune-Ripple 0.46 Fair 0.54 Fair Very High F II

T1.05-C E Gravel Riffle-Pool 0.83 Good 0.74 Good Very High F I

* STD = Stream type departure from reference bedform only Mean: 0.66 0.63
** CEM = Channel Evolution Model Max: 0.90 0.78
† = Assessed Reference Condition Prior to Stream Type Departure Min: 0.44 0.43
NE = Not Evaluated



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 4 
 

Watershed and Reach Maps 
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