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Table 6. Reach Sedimentation Indicators 
Reach Stream # Debris DJ # Bar BF* # Mass MF 

of Segment Miles Jams (DJ) per mile Features (BF*) per mile Failures (MF) per mile 
M01 0.31 1 3 14 45 -- -- 
M02 0.44 8 18 20 46 7 16 

M03-A 0.47 7 15 25 53 5 11 
M03-B 0.32 3 9 10 32 5 16 
M04 0.47 12 25 19 40 5 11 
M05 0.50 13 26 17 34 8 16 
M06 0.87 20 23 32 37 11 13 
M07 0.36 3 8 3 8 -- -- 

M08-A 0.27 -- -- -- -- -- -- 
M08-C 0.68 5 7 8 12 -- -- 
M09-A 0.13 2 16 6 48 1 8 
M09-C 0.55 7 13 11 20 -- -- 
M10 0.98 3 3 16 16 -- -- 
M11 0.97 9 9 8 8 -- -- 

M13-B 0.33 1 3 6 18 -- -- 
M14-B 0.56 -- -- 2 4 1 2 
M15 1.39 3 2 2 1 1 1 

-- Indicates value of 0 
* Includes all vegetated and unvegetated islands and bars 
 
5.1.2 Middle Watershed Zone: Reaches M07 – M13 
 
The middle watershed zone, found above the location of the historic diversion at Route 15, is affected by 
a different set of watershed stressors related largely to past agricultural land uses.  With the exception of 
high gradient Reach M07, many of the reaches in this watershed zone are low gradient, sinuous channels 
flanked by hay fields and pasture.  This zone is mostly unaffected by urbanization, except where 
residential neighborhoods have been developed close to the town center on Clover Road (Reach M08).  
Impacts from historic channel straightening are still observable today, however the lack of corridor 
encroachment and berming has allowed for recovery of channel planform in many reaches.  Table 7 
summarizes the direct impacts to the channel boundary conditions for reaches across the watershed.  Note 
that four out of the seven reaches in this watershed zone currently have greater than 10% of their channel 
length straightened.  Historic straightening has led to incision and increased sediment transport capacity 
in some reaches, which may also be contributing to fine sediment loading in downstream reaches.  Many 
of the legacy impacts from straightening are found only in specific areas of reaches, and will be discussed 
in further detail in reach-scale descriptions and project identification in Section 5.2. 
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Table 7. Direct Channel Impacts 

Reach Bridges - Culverts Bank Armoring Channel Straightening 

ID Number Length Percent Impact Length Percent Impact Length Percent Impact 

M01 1 107 6.5% Low 171 5.2% N.S. 247 15.0% Low 
M02 -- -- -- N.S. 38 0.8% N.S. -- -- -- 
M03 1 545 13.1% Low 313 3.8% N.S. 390 9.4% Low 
M04 -- -- -- N.S. 193 3.8% N.S. 267 10.6% Low 
M05 1 255 9.6% Low 325 6.1% N.S. -- -- -- 
M06 -- -- -- -- -- -- -- -- -- -- 
M07 2 135 7.1% Low 365 9.5% N.S. 657 34.3% High 
M08 2 78 1.1% Low 116 0.8% N.S. 245 3.4% Low 
M09 -- -- -- N.S. 253 2.8% N.S. 711 16.0% Low 
M10 1 21 0.4% Low 78 0.8% N.S. 892 17.2% Low 
M11 -- -- -- N.S. 36 0.4% N.S. -- -- -- 
M12 -- -- -- -- -- -- -- -- -- -- 
M13 1 17 0.6% Low 77 1.3% N.S. 352 12.1% Low 
M14 2 75 1.5% Low 81 0.8% N.S. 1483 30.3% High 
M15 1 67 0.9% Low 160 1.1% N.S. 329 4.5% Low 

-- Indicates value of 0 
N.S. not significant 
 
5.1.3 Upper Watershed Zone: Reaches M14 & M15 
 
The headwaters zone of the Alder Brook watershed is also impacted by agricultural land uses and 
straightening, but has seen vast recovery of forest since the mid 1900’s.  This recovery of forest, both in 
the larger watershed and the stream corridor, has allowed for recovery of many features important to 
headwaters channels, such as shading and leaf litter inputs (Allan, 1995).  Nevertheless, legacy impacts to 
the channel boundary conditions continue to affect reach M14.  Note in Table 7 that approximately 30% 
of the channel length of this reach is straightened.  Indeed, the lower segment of this reach is deeply 
incised and through pastureland and continues to generate and transport sediment to downstream Reach 
M13.  Detailed discussions of the channel conditions and possible restoration strategies are discussed 
below in Section 5.2. 
 
5.2 Reach Scale Stressors 
 
The following is a technical summary of the Phase I and II observations used to document key 
geomorphic processes and adjustments occurring in the Alder Brook watershed at the reach scale.  Within 
this summary is a discussion of reaches in the context 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.  Reach scale data referenced throughout the discussion are 
summarized in Appendices 3, 4, 5 and 6. 



 24

 
5.2.1 Reach M01 
 
Reach Description: 
This reach is located from the mouth at the Winooski River up to a change in buffer vegetation from open 
to forested cover.  It is found in the historic floodplain of the Winooski River, which has been used 
heavily for agriculture for centuries.  The reach has a length of 1651 feet and an overall channel slope of 
0.6%.  Observations of natural valley and slope characteristics suggest that the reference channel 
conditions are C-type with riffle-pool bedform; this channel form was observed during the field 
assessment.  Channel cross sectional geometry suggests that this reach has already gone through a channel 
evolution process of incision and widening, from which it is currently recovering.  Observations of 
abandoned terraces on the west side of the middle of the reach (where historic straightening had occurred) 
confirm a classification of stage IV of channel evolution.  As the channel continues to adjust laterally to 
accommodate the excess sediment generated from Stage II and III of channel evolution (see Figure 14), 
additional erosion, deposition and debris jams will likely persist for years to come; this may adversely 
affect the habitat conditions and the biotic community it supports.  Current geomorphic stability (RGA) 
and habitat (RHA) scores reflect a reach in fair condition that is still undergoing adjustments due to 
historic straightening, the historic water diversion, and current impacts from encroachment of the adjacent 
Circ Highway. 
 

 
Figure 14. Channel Cross Section for Reach M01 
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Project Identification: 
Although this reach has undergone recent encroachment form the Circ Highway, the equilibrium 
conditions appear to be recovering from the severe adjustments associated with the diversion of 1830.  
Due to the berming associated with the encroachment along the Circ Highway on-ramp (see map in 
Appendix 1), and the River Road crossing immediately below, there is little opportunity for restoration of 
greater floodplain connectivity in the lower section of this reach.  There may be, however, opportunity to 
reestablish natural buffer vegetation along the middle portion of the reach (east bank) where recovery 
potential (due to Stage IV of channel evolution) is much higher.  This would need to involve cooperation 
from the adjacent landowner whose farm fields abut the stream bank.  Given the current stage of channel 
evolution in this reach, any restoration strategies should seek to avoid active management approaches in 
favor of cost-effective strategies to restore shading and input of organic materials for improvement of 
biotic habitat. 
 
5.2.2 Reach M02 
 
Reach Description: 
This reach extends from the start of the softwood vegetation up to the downstream end of the first culvert 
crossing under the Circ Highway.  At this break in slope Alder Brook leaves the historic floodplain of the 
Winooski River and enters a confined valley setting with steep, sandy side slopes that are characteristic of 
the lower zone of the watershed.  The reach has an overall length of 2304 feet, with an average channel 
slope of 0.7%.  Natural stream corridor characteristics indicate that this reach would be dominated by C-
type geometry and riffle-pool bedform with a mix of planebed features in the more confined areas.  RGA 
and RHA scores reflect the good stability and habitat conditions that dominate the reach, however certain 
areas of the reach are undergoing significant lateral adjustments due to severe aggradation. 

  
 
 
 
 

Figure 15. Severe Aggradation in   
Reach M02 
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Figure 16. Spatial Scale of Sedimentation Features in Reach M02 

 
This aggradation is leading to an abundance of bar features, debris jams, and mass failures (see Figures 15 
and 16).  Two cross sectional measurements were taken in this reach (see Appendix 6), and one had a 
much larger than expected bankfull width (55 feet); reflecting the resulting widening in this upstream 
section.  The reach has therefore been assessed at Stage IIb of channel evolution.  Compared with all 
other reaches in the watershed, the frequency of sedimentation indicators for M02 was among the highest 
(see Table 7).  This aggradation is likely due to more recent impacts associated with the construction of 
the Circ Highway.  At the downstream end of the first Circ Highway culvert crossing (reach break with 
M03) there are multiple threads to the channel and large bar features, indicating that large amounts of 
sediment were likely generated during the road construction and installation of the box culvert.   
 
Project Identification: 
There are no significant restoration project opportunities in this reach, due to the confined valley setting 
and the need for these adjustment processes to continue to occur and be resolved naturally over time.  
However, the tributary entering the upper reach from the northeast should be explored (and ideally 
assessed) in the future, as some gullying was noted during the field assessments.  This impact, occurring 
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independently of the culvert and road installation impacts, could also be contributing to aggradation and 
channel adjustments downstream. 
 
5.2.3 Reach M03 
 
Reach Description: 
This reach extends from the upstream end of the first Circ Highway culvert up to the M04 reach break 
where a tributary enters from the northeast.  The reach length is 4171 feet and the overall channel slope is 
1.0%.  M03 has been broken into 2 segments because of a change in channel dimensions and bedform.  
The lowermost segment, M03-A, has a slightly higher channel slope than Segment B, resulting in a B-
type stream dominated by plane bedform.  This reach has been assessed as having good geomorphic 
stability and habitat conditions.  Although it likely went though a long period of instability after the 
diversion of 1830, it has reestablished a new equilibrium condition and has thus been classified in Stage I 
of channel evolution.  The high number of depositional features noted for this segment in Table 7 are 
largely found in the upper section, where a “slug” of sediment associated with the Circ Highway 
construction and berming is migrating downstream (see Figure 17). 
 

 
Figure 17. Spatial Scale of Channel Features in Reach M03 
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Segment B is found from the berm encroachment for the Circ “jughandle” up to the M04 reach break.  
This segment has a lesser channel slope, resulting in a C-type channel with riffle-pool bedform.  This 
segment has been significantly impacted by direct sedimentation from road construction and berm 
encroachment.  There are 2 sections of channel that have been straightened, representing approximately 
10% of the entire reach length.  The area with the greatest amount of aggradation and lateral adjustment 
in M03-B is the upper section closest to the reach break.  Here the impacts to channel bed stability and 
planform can be easily observed in the field (can be seen from the Circ above; see Figure 18).  Due to the 
degree of aggradation and widening observed in this segment, channel evolution has been assessed at 
Stage IIb, and fair geomorphic stability and habitat conditions have been noted.   
 

 
Figure 18. Reach M03 as observed from the Circ Highway 

 
Project Identification: 
Similar to reach M02, there are no significant restoration project opportunities in this reach due to the 
confined valley setting and the fact that the adjustment processes associated with the sediment slugs will 
continue unabated over time with or without active restoration strategies.  However, there are a number of 
depositional features concentrated around the tributary mouth entering the middle reach from the 
northeast which suggest that this tributary deserves investigation.  In the future this tributary should be 
assessed to determine whether it is having a significant effect on the aggradation observed in the upper 
part of Segment A. 
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5.2.4 Reach M04 
 
Reach Description: 
This reach begins immediately upstream of a section of the channel straightened during the Circ Highway 
construction, and extends up to the downstream end of the second culvert at the reach break with M05.  
The channel length of this reach is 2507 feet with an overall slope of 0.9%, resulting in a C-type stream 
with riffle-pool bedform.  As in downstream Reaches M02 and M03, a slug of sediment associated with 
the road construction is currently migrating downstream through the middle section of the reach.  This is 
seen in Figure 19 where the abundance of debris jams and mass failures are causing lateral adjustments 
and widening.  This was likely caused by the Circ road construction and the channel straightening that 
followed, which changed the sediment processes of the upper section of the reach from a depositional 
zone to a transport zone.  The channel cross section measurements indicate an increase in width of over 
10 feet from expected width derived from regional regressions (see Appendix 5).  This aggradation and 
widening resulted in the reach being assessed as Stage IIb of channel evolution with fair geomorphic 
stability and habitat conditions.  There is currently some beaver activity in the middle section of the reach.  
 

 
Figure 19. Spatial Scale of Channel Features in Reach M04 
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Project Identification: 
The aggradation and widening in the middle and lower portion of the reach, caused by the Circ Highway 
construction and channel straightening, will likely continue to affect the lower section of the reach, and 
eventually Reach M03, for years to come.  However, due to the narrow confinement of the valley, few if 
any floodplain restoration opportunities exist in the vicinity of the berming and road encroachment in the 
upper reach.  There are some failing slopes along the berming that should be monitored over time (see 
Figure 20), as these slopes are continuing to contribute large amounts of sediment to the channel and 
causing widening downstream.  If the bank failures continue, an active approach to stabilizing them may 
be necessary in the future. 
 

     
    Figure 20. Bank Failure Along Circ Berm in Reach M04                         Figure 21. Gully in Reach M06 

 
5.2.5 Reaches M05 and M06 
 
Reach Description: 
These two reaches have been grouped together for description because of their similarity in channel form 
and adjustment processes.  They are found from the upper Circ culvert up to the Route 15 crossing in an 
area with little to no disturbance in the stream corridor.  Both reaches are found within semi-confined to 
narrow valley settings with slopes ranging between 0.7 and 0.8%.  C-type channel geometry with riffle-
pool bedform dominates, and both reaches have been assessed in Stage IIb of channel evolution because 
of the observed aggradation and widening.  Ratings of fair were assigned to the geomorphic stability and 
habitat conditions due mainly to impacts from aggradation and widening. 
 
Figure 22 depicts the number and location of sedimentation features along the channel network.  Note that 
(as described for downstream reaches) there is a pattern of oscillation between areas of high aggradation 
and lateral adjustment and areas of little lateral adjustment.  There are a number of gullies (Figure 21) that 
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were observed in both reaches that are deeply incised and are delivering significant amounts of sediment 
to the main channel, causing severe lateral adjustment below and immediately above the gully 
confluence.  Although the incision in the lower potions of these gullies may be relics of rejuvenated 
tributaries from the historic incision associated with the diversion of 1830, many are being heavily 
impacted and aggravated by urban runoff today.  The Fern Hollow Road gully is one such example, and 
the effect of the sediment delivered to the main channel (quantified in Table 5) can be observed in the 
mainstem as the sediment slug continues to migrate downstream, as seen in Figure 22.   
 

 
Figure 22. Spatial Scale of Sedimentation Features in Reaches M05 and M06 

 
Project Identification: 
Reaches M05 and M06 may present the greatest opportunity for active restoration of any of the reaches in 
the watershed; although these opportunities are found outside of the stream corridor and would need to be 
addressed using a watershed management and hydrologic approach.  Currently, the deeply incised gully at 
the Fern Hollow Road outfall is being addressed by ANR and VYCC using manual labor and a 
NRCS/SCS check dam approach (Riley, 1998).  A similar approach is recommended in an additional 
three gullies as depicted by the red dots (representing gully confluence with main channel) in Figure 22.  
Restabilization of these four gullies will reduce loading of coarse sand to the channel in the short term, 

Location of 
Fern Hollow 

Gully 
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however long-term resolution of the problem will require a stormwater management approach to control 
the runoff entering the head of each gully.  Given the soil characteristics found in this part of the 
watershed (abundance of sand), there are likely many opportunities to control stormwater runoff using 
infiltration designs on the flat sand terraces where the residential and commercial development exists.  
Only by addressing the source of the gullying (discharge points) will the sediment delivery from these 
sources be controlled in the long term, as the check dams currently being used are not designed to 
withstand less frequent rainfall events of higher magnitude and energy.  They will likely fail without 
upslope runoff control. 
 
In addition to the above described restoration projects, future assessment of the tributary entering M05 
from the northwest is recommended.  The sediment delivered to the main channel from this tributary 
warrants investigation as a large degree of lateral adjustment was observed below the confluence. 
 
5.2.6 Reach M07 
 
Reach Description: 
This reach is found from just below the Route 15 crossing to approximately 500 feet above Route 128.  
The confined valley setting is a result of historic straightening and berming that occurred along the 
channel after the 1830 flood and diversion.  Greater than 30% of the reach has been straightened, which 
increased the channel slope (3.7%), making this a sediment transport reach in a quasi-equilibrium state 
(Stage V) of channel evolution (see Figure 23).  Also noteworthy is a small amount of channel braiding 
found below the Route 15 culvert.  This area of channel adjustment represents the most upstream extent 
of the severe channel incision and recovery from the 1830 diversion.  Here the steep armored slope 
descending from the Route 15 culvert continues to control the grade of the historic downstream 
adjustments. 
 
Due to the stream type departure noted for this reach (change from B to F) and the unnaturally confined 
setting, geomorphic stability has been assessed as poor, however fair habitat conditions were noted.  The 
rating of poor for stability reflects the straightening and unnatural confinement that makes this reach 
susceptible to frequent bed movement due to limited floodplain access.  Current conditions in Stage V are 
relatively stable and are supporting a biotic community in fair condition (see Appendix 8).  No project 
identification discussion has been included for this reach, since its human caused confinement precludes 
significant restoration. 
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Figure 23. Cross Section for Reach M07 

 
5.2.7 Reach M08 
 
Reach Description: 
Reach M08 begins approximately 500 feet upstream of the Route 128 crossing and extends upstream to 
the north along Chapin Road to the confluence of two small tributaries entering from the west and east.  
This reach has a length of 7187 feet with an overall slope of 0.1%, resulting in a very low gradient E-type 
channel with dune-ripple and plane bedform.  A diverse substrate, including some gravel and many 
macrophytes were present throughout the reach (see Figure 24), however a stream type departure has been 
noted for Segments A and C where plane bedform dominated over the reference dune-ripple bedform.  
The reach was segmented in the field because of the abundance of beaver activity found just upstream 
from Clover Road up to the crossing at Chapin Road.  Due to the low gradient nature of the channel, and 
the overall absence of significant woody vegetation in the buffer, few sedimentation features (bars, debris 
jams, and mass failures) were noted.  Comparison of the 1937 and 1999 aerial photography indicates that 
the stream planform has changed little over this time period, and straightening was limited (3.4%) along 
the reach.  Fair conditions for geomorphic stability and physical habitat were noted. 
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Figure 24. Cross Section for Reach M08 

 
Project Identification: 
Overall there is good floodplain connectivity within M08, however there may be some buffer revegetation 
opportunities in the lower section of the reach from the lower reach break up to Clover Road.  In this 
stretch, there are residential encroachments that have precluded the reestablishment of woody vegetation 
on the west bank.  Efforts to reduce the encroachment of lawns in this zone and reestablish woody 
vegetation would increase shading, helping to lower summer temperatures in the water as it moves into 
downstream Reach M07, where the biotic communities are likely more sensitive.  In addition, no 
stormwater controls were observed in the large residential neighborhood to the northeast of the channel 
on Clover Road.  There is evidence below the outfalls originating from this area that peak flows are 
causing instability in the channel (e.g., scour), and it is recommended that this area be monitored further 
in the future. 
 
5.2.8 Reach M09 
 
Reach Description: 
Reach M09 has an overall length of 4435 feet, ending at Col. Page Road to the north.  This reach has an 
overall slope of 0.2%, but the channel gradient is variable and was the basis for creating three segments.  
Segments A and B are both low gradient E-type streams with planebed features and a mix of gravel and 
sand substrate.  RGA and RHA scores noted for segment A are identical to those calculated for 
downstream segment M08-C due to the similarity of these segments.  Beaver dams were observed in 
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Segment B and therefore the reach was not assessed for RGA and RHA scores.  Segment C has a slightly 
higher gradient than the overall reach gradient, and C-type geometry with riffle-pool bedform has been 
noted in the field summary sheets.  Significant channel straightening and bank armoring were noted in the 
upper section of this segment, which is leading to some minor changes in planform.  Since there is good 
floodplain connectivity and buffer integrity in this reach, it is not likely that efforts to restore natural 
channel sinuosity would improve sediment attenuation or habitat conditions.  Therefore, no project areas 
have been identified. 
 

 
Figure 25. Direct Channel Impact Mapping for Reach M09 

 
5.2.9 Reaches M10 and M11 
 
Reach Description: 
Reaches M10 and M11 have been grouped together for description because of their similarity of channel 
form and processes.  Both reaches have very low gradient, sinuous channels with E-type channel 
geometry.  Reach M10 begins at Col. Page road and extends 5172 feet to a break in the unvegetated 
buffer where softwoods are found in the corridor.  Reach M11 extends 4999 feet from this buffer break up 
to the Earl Farm pasture.  Due to the historic straightening and armoring in the lower section of Reach 
M10, a stream type departure has been noted where the bedform and substrate have changed from 



 36

reference sand conditions to cobble and gravel bottom with plane bedform.  These areas of bedform 
change are found largely in the lower portion of the reach where armoring was present (see Figure 26).  
With the exception of this change from reference conditions, good physical stability and habitat 
conditions were noted for these reaches (reference RHA score for M11).  A review of historic aerial 
photography, as well as the presence of abandoned terraces suggests there has been a process of channel 
change and restabilization over time.  Channel Evolution Stage V has been noted for both reaches.  Since 
there is good floodplain connectivity and buffer integrity in both reaches, it is not likely that restoration 
efforts would improve sediment attenuation or habitat conditions.  Therefore, no project areas have been 
identified. 
 

 
Figure 25. Direct Channel Impact Mapping in Lower Reach M10 

 
5.2.10 Reach M13 
 
Reach Description: 
Reach M13 begins approximately 1000 feet above the Old Stage Road crossing and extends 2909 feet up 
to the confluence with a tributary entering from the west.  This reach has a channel slope of 0.3%, 
resulting in a low gradient channel with E-type geometry.  Within reach M13, only Segment B was 
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assessed due to limited property access.  Observations from Segment B suggest that the historic 
straightening (see Figure 26) has resulted in a bedform and substrate departure from reference conditions, 
whereby the increase in energy gradient has caused a coarsening of the bed and a loss of channel 
undulation normally observed in sinuous channels in this setting.  Nevertheless, the channel has recovered 
significantly from the historic impacts and is currently in Stage IV of channel evolution with good 
physical stability and habitat conditions.  Due to the floodplain connectivity and buffer integrity found in 
this reach, it is not likely that restoration efforts would improve sediment attenuation or habitat 
conditions.  Therefore, no project areas have been identified. 
 

 
Figure 26. Direct Channel Impact Mapping in Segment M13-B 

 
5.2.11 Reach M14 
 
Reach Description: 
Reach M14 begins at the confluence with the large tributary entering from the west and extends 
approximately 5000 feet up to the crossing at Rollin Irish Road.  The reach has an overall channel slope 
of 2.9%, with a cobble-bottomed substrate and B-type channel geometry.  Due to limited property access, 
the reach was broken into two segments and only the upper segment (B) was assessed.  Significant 
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channel straightening was evident in both segments (observed from afar in segment A) and is depicted in 
Figure 27.  This historic straightening has caused some incision in areas of the segment that was not noted 
in the channel cross-section measurements.  The channel stability and habitat conditions of Segment B 
have been assessed as fair.  In addition, active pastureland in Segment A and lower Segment B is causing 
significant instability in the channel. 
 

 
Figure 27. Direct Channel Impact Mapping in Reach M14 

 
Project Identification: 
The channel instability caused by grazing in Segments A and B is generating sediment that is transported 
and deposited in a lower gradient, buffered section of Segment A.  This area presents an opportunity for 
fencing out the cattle to reduce channel instability and nutrient inputs.  However, it should be recognized 
that the habitat conditions in this ephemeral channel (dry conditions were observed in August) may not be 
greatly improved given its small size and marginal capacity to support an aquatic community.  
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5.2.12 Reach M15 
 
Reach Description: 
Headwaters Reach M15 begins at the Rollin Irish Road crossing and extends approximately 7000 feet 
through a forested area before reaching the source of Alder Brook: a beaver pond at 900 feet elevation.  
The overall gradient of this reach is 3.8%, resulting in a cobble-bottomed channel with B-type geometry 
(see Figure 28).  A small amount of historic straightening was observed in the lower part of the reach, but 
does not appear to have adversely affected the overall stability of the channel.  Therefore, geomorphic 
stability and habitat conditions have been assessed as good with a Channel Evolution Stage of I.  No 
project areas have been identified for this reach.   
 

 
Figure 28. Channel Cross Section for Reach M15 

 
6.0 Conclusions 
 
The watershed and reach scale stressors described above indicate that the lower zone of the watershed is 
experiencing the greatest degree of channel adjustment and decline in physical habitat.  While the historic 
diversion of 1830 is partly responsible for on-going adjustments observed today, the deleterious effects of 
recent residential and commercial development and floodplain encroachment in this zone of the 
watershed is clearly evident.  Without steps to address the watershed level stressors affecting the channel 
corridor, habitat conditions will continue to decline and may not support the reference biotic community 
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in the near future.  To summarize the reach-level project identifications provided in Section 5.2, the 
following steps are recommended to initiate restoration efforts and future monitoring in the lower 
watershed zone: 
 

1. Assess and prioritize the impacts of gullies in Reaches M05 and M06 below Essex Center for 
future remediation efforts similar to those currently being implemented on Fern Hollow Road. 

2. Address the need for stormwater runoff control for discharges to gullies in reaches M05 and M06 
and develop a plan for long-term implementation of infiltration structures. 

3. Develop a stream corridor protection strategy for reaches susceptible to future encroachment, 
whereby a belt width of six times the channel width is used as a basis for the corridor.  Reaches 
M01, M03, M04, M05 and M06 are high priority reaches for corridor protection. 

4. Assessment of tributaries that appear to be delivering large amounts of sediment to the main stem 
in reaches M02, M03, and M05. 

 
In the middle and upper zones of the watershed, there are fewer opportunities for restoration.  These 
watershed zones generally have good floodplain connectivity, and in many cases have forest vegetation 
that is regenerating within the corridor.  Some small-scale, passive restoration strategies and monitoring 
have been addressed in the reach summaries in section 5.2 and are summarized below: 
 

1. Develop a stream corridor protection strategy for reaches susceptible to future encroachment, 
whereby a belt width of six times the channel width is used as a basis for the corridor.  Reaches 
M08, M09 and M12 are high priority reaches for corridor protection. 

2. Continued monitoring of the stormwater discharges from the Clover Road neighborhood where 
no runoff control structures were noted.   

3. Restoration of natural, woody vegetation along specific areas of stream bank to lower summer 
stream temperatures and increase organic inputs to the channel (e.g., large woody debris). 

4. Prioritize areas in reaches M12 and M14 for keeping grazing cattle away from stream channel 
with fencing. 
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