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TO: 
Melissa Provencher, Berkshire Regional Planning 
Commission 

FROM: David C. Nyman, P.E. 

SUBJECT: 
Windsor and Cady Brooks Sediment Study 
Proposed Watershed Management Actions 

JOB NUMBER: 186-13 
DATE: May 5, 2011 – Revised May 10, 2011 
 
 
This memorandum presents a summary of the development watershed management 
actions to address turbidity and sediment associated with Windsor and Cady Brooks, as 
associated with the operation of diversion structures that direct flow from these brooks to 
the Cleveland Reservoir.  This work addresses Task 5 of the Windsor and Cady Brooks 
Watershed Study, as described in the project QAPP.   

The proposed Watershed Management Actions comprise a three-part strategy: 

A. Land use management measures: 

1. Land use management outreach program:  Develop an outreach program 
to the watershed communities, including guidance materials and a 
workshop presentation, to promote management of watershed activities 
that contribute to erosion and sedimentation.  The outreach program would 
include the following components: 

a. Erosion/sedimentation/stormwater management measures under the 
Wetlands Protection Act Regulations; 

b. Review and enforcement of erosion and sediment controls through 
Forest Cutting Plans; 

c. Guidance for upgrading stream crossings to reduce channel restrictions 
that contribute to stream scour; 

d. Guidance for regulation of development on steep slopes. 

2. Coordinate with the Berkshire Conservation District and NRCS and an 
agricultural property owner (reconnaissance Location 17) to develop a 
stream buffer at an agricultural operation. 
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B. Site-specific corrective action projects  

1. Coordinate with local power company for corrective action to stabilize 
road and stream crossing along power line (Location 26), and address 
recreational ATV use. 

2. Annual street sweeping program to intercept potential sediment load as a 
result of winter sanding activity. 

3. Pilot BMP/outreach project in partnership with Rod & Gun Club and 
MassDOT.   

4. Partner with Town of Windsor to address erosion and sediment from 
gravel roadway 

C. Management of in-stream sediment at the diversion structures 

1. Alter operation of diversions to improve sediment capture; 

2. Develop new settling basins near the diversion structures. 

 

Each of these Watershed Management Actions is discussed in further detail in the 
following pages. 
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A.  Land Use Management Measures 
 

Currently, the Windsor Brook and Cady Brook watershed is largely undeveloped, and 
significant portions of the valley of each brook are characterized by glacial till soils on 
steep slopes.  The generation of sediment from this watershed is particularly sensitive to 
land disturbances that expose surface soils and stream banks to erosion.  Preventing an 
increase in erosion from the watershed is a key component of the control of the sediment 
to Cleveland Reservoir.  Land and stream bank disturbances comprise an ongoing 
concern, as new activities are implemented in the watershed.  Therefore, it is important to 
manage these activities on a continual basis, typically requiring participation by the 
watershed communities in the regulation of development, maintenance of infrastructure, 
and oversight of forestry activities. 
 
To foster effective land use management in the watershed, this study recommends an 
outreach program to the watershed communities geared to the control of erosion and 
sediment from ongoing land use activities.  It also recommends partnering with one of the 
few remaining agricultural operations in the watershed to buffer active crop-farming from 
one of the Windsor Brook tributaries.  These management actions are discussed in further 
detail below. 
 
 
1. Land Use Management Outreach Program.  

Description: This proposed management action comprises the development of an 
outreach program, including guidance materials and a workshop 
presentation, for Pittsfield to share with the Towns of Hinsdale, Peru, 
and Windsor.  This program would promote management of watershed 
activities that contribute to erosion and sedimentation of surface soils 
and stream banks.   It includes components related to the 
Massachusetts Wetlands Protection Regulations, the management of 
forestry practices, the regulation of land disturbances on steep slopes, 
and the upgrading of stream crossing structures as these structures are 
repaired and replaced. 

Discussion: 

Components of this measure include the development of guidance materials and 
conducting a workshop for each watershed community.  Participants in the workshop 
would include Conservation Commission members, representatives of public works 
departments, and other town officials who participate in decisions affecting development, 
forestry management, and infrastructure maintenance and repair.  The guidance and 
workshop elements would include components regarding the following: 
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a. Application of the Wetlands Protection Act (WPA) Regulations to new 
development and redevelopment stormwater discharges. 

The stormwater management measures now encoded in the WPA 
regulations specifically control discharges to the Zone A protection areas 
of public water supplies.  They also provide for application of erosion and 
sediment control measures on projects falling within jurisdiction of the 
Act.  This segment of the outreach materials would include preparation of 
guidance on the importance of controlling sediment inputs to the water 
supply through the enforcement of these regulations, and discussion of the 
tools available to Conservation Commissions for promoting and requiring 
the management of land use development that minimizes erosion and 
sediment impacts. 

b. Review and enforcement of Forest Cutting Plans, particularly with respect 
to erosion and sediment controls. 

MGL c.132 §40-46 requires forestry activities exceeding certain 
thresholds to develop a Forest Cutting Plan for approval by the 
Massachusetts Department of Conservation and Recreation (DCR).  This 
subcomponent of this management action would comprise the compilation 
of guidance information developed for that program (such as the 
Massachusetts Forestry Best Management Practices Manual) for 
distribution and discussion at the workshops, to promote active 
participation in the review of Forest Cutting Plans, and to monitor forestry 
activities for compliance with standard forestry practices designed to 
prevent and correct erosion and sedimentation in conjunction with 
harvesting of wood products. 

c. Development of guidance materials describing the need to upgrade stream 
crossings when culverts or bridges are replaced, to correct for structures 
that constrict the channel and result in scour, erosion, and stream bed 
degradation.  

There are numerous stream crossings by roadways in the watershed.  
Many of these crossings entail culverts or narrow bridge spans that 
constrict the stream channel, resulting in scour and sediment deposition 
along the stream.  As these crossings are repaired and replaced over time, 
they should be upgraded to replace them with structures that accommodate 
the bankfull widths of the natural stream channels.  Such structure 
upgrades to the extent practicable will help reduce scour near and 
downstream of the structures, provide for greater hydraulic capacity in 
flood events, and also improve fish and other wildlife passage.  Such 
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upgrades would be consistent with current regulatory standards 
established by the US Army Corps of Engineers for work in waters of the 
United States.  The workshop would include presentation and discussion 
of the Massachusetts River and Stream Crossing Standards, and relate 
these standards to the prevention of stream scour and deposition as well as 
to wildlife passage. 

d. Development of prototype steep-slope regulations for watershed 
communities to consider for their local zoning by-laws. 

This component would comprise the research of steep-slope regulatory 
language for inclusion in local zoning by-laws, to manage development of 
the particularly sensitive steep slopes within the watershed.  A draft 
guidance document would be developed listing provisions for avoiding 
development on steep slopes, and applying stabilization measures where 
steep slopes must be disturbed by land use activity.  The workshop agenda 
would include a session focused on presenting and discussing this draft 
regulatory language. 

Estimated Cost: 

The estimated cost to develop the Land Use Management Outreach Program described 
above is as follows: 

Outreach Components Estimated Cost 
  
Develop Workshop Materials 

a. Sediment Management through Wetlands 
Protection Regulations 

b. Sediment Management through Forest Cutting 
Plan review and enforcement 

c. Guidance for stream crossing sizing  
d. Prototype steep slope regulations 

 
$6,000.00 

 
$6,000.00 

 
$6,000.00 
$4,000.00 

 
Conduct Workshops (one for each of three towns) $8,000.00 
  
Total $32,000.00 
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2. Stream Buffer Development via USDA NRCS Partnership 
 

(Location 17) 
 
Description:   Partner with the property owner and the Berkshire Conservation 

District/NRCS, to design and implement a riparian buffer between 
active cropland and the stream, to minimize the direct discharge of 
sediment from agricultural land use to the stream at this location. 

 
Discussion: 
 
This property with agricultural land uses at Location 17 shows a lack of stream buffers 
between the actively farmed land and a tributary of Windsor Brook. Water quality 
improvements may be made at this location through a partnership with the USDA, 
through the Berkshire Conservation District and Natural Resource Conservation Service 
(NRCS).  Programs available through the USDA can assist a partnering landowner in the 
development of stream buffers near cultivated areas.  This management action involves 
Pittsfield personnel initiating and facilitating the development of communications 
between the landowner and the USDA conservation personnel.  Development and 
implementation of the riparian buffer would then become the responsibility of the 
landowner with assistance by the conservation program. 
 
Note that initiation of this partnership to develop a stream buffer is consistent with the 
provisions for agricultural practices compliance with Wetlands Protection Act 
Regulations which state: 

 
…all activities shall be undertaken in such a manner as to prevent erosion and siltation of adjacent 
water bodies and wetlands as specified by the U.S.D.A. Soil Conservation Service, "Guidelines for Soil 
and Water Conservation". A plan prepared by the U.S.D.A. Soil Conservation Service through a 
county conservation district for the improvement of land for agriculture shall be deemed adequate to 
prevent erosion and siltation. [310 CMR 10.53(3)(a)3] 
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This photo shows a tributary of Windsor Brook (crossing from the upper left corner to the 
lower right of the picture).  During the field reconnaissance, the study team observed an 
actively cultivated area (upper left quadrant of the photo) on the west side of the brook, 
with little or no effective natural buffer between the farmed area and the brook.  (A 
wetland is situated on the east side of the brook).  A vegetated riparian buffer would help 
intercept and trap sediment from runoff from this agricultural use. 
 
 
Estimated Cost: 
 
The implementation of this management action would be determined and funded through 
agreement between the USDA and the landowner.   
 
Implementation may also require staff costs for Pittsfield and BRPC for coordination and 
follow-up.  An estimated budget for these coordination costs is $3,500.00.
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B. Site-Specific Corrective Action Projects 
 
During this study, the field reconnaissance program identified several locations where 
exiting land use activities are resulting in ongoing sedimentation of area streams.  Based 
on these observations, we recommend the following corrective actions for consideration 
by Pittsfield.  Not only would these actions reduce existing sediment loads, they would 
also serve as demonstration projects to illustrate types of future corrective actions that 
will be warranted to control sediment generation in the watersheds. 
 
1. Corrective Action at Power Line Stream Crossing 

 
(Location 26) 
 
Description:  Pittsfield and the BRPC would work with the Maxim Power 

Corporation to mitigate the uncontrolled discharge of sediment into 
Cady Brook from an unpaved access road along a power line right of 
way.  This action involves a partnership with the power company and 
local Conservation Commission to develop a plan for correcting this 
discharge to Wetland Resource Areas of the Commonwealth.  
Potential corrective measures include permanent vegetation of areas 
outside the immediate limits of the needed access road, drainage 
control BMPs along the access road, stabilization of the stream banks, 
and restriction of recreational vehicle access to the stream banks. 

 
Discussion: 
 
Cady Brook flows across a power transmission line owned and maintained by Maxim 
Power Corporation. An unpaved maintenance access runs along the transmission line and 
crosses Cady Brook. Although a bridge has been built and used by vehicles from the 
power company, smaller vehicle tracks (e.g., all-terrain vehicles, or ATVs) showed 
recent use of the access way, and direct crossing by these vehicles through the brook. 
 
Under this management action, we suggest that Pittsfield/BRPC partner with the power 
company to develop and implement plans for corrective action.  Pittsfield/BRPC would 
develop the design plans and obtain permitting for Best Management Practices to 
stabilize the roadway, shoreline of the brook, and adjacent disturbed areas.  The Maxim 
Power Corporation would then implement the stabilization improvements, and if feasible, 
allow recreational ATV use of the bridge, instead of the unregulated stream crossing.   
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The hills on either side of the brook shed 
stormwater transporting the fine sediments 
from the unpaved access road. During 
snowmelt, this showed to be a significant 
source of sediment.   
 
Gravel road drainage measures should be 
implemented to prevent erosion and 
intercept sediment prior to its discharge 
into the stream.  Water bars, ditch turnouts, 
check dams, and sediment traps should be 
considered to correct this existing 

problem.   
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The area outside of the access road itself 
should be re-stabilized with vegetation, to 
prevent continued erosion.  
 
 
 
 
 
 
 
 
 

 
Unauthorized access by recreational 
vehicles increases sediment deposition in 
the stream through erosion and sediment 
tracking.  Control of this access and 
stabilization of the banks are needed to 
correct ongoing erosion of material that 
then discharges directly into the stream. 
 
 
 
 
 
 
The power line operator apparently has 
installed a bridge, to provide access for 
maintenance vehicles, so those vehicles no 
longer need to cross through the stream 
itself at the location shown in the previous 
photo. 
 
If recreational ATV vehicles were also 
allowed and encouraged to use this bridge, 
further shoreline erosion could be avoided, 
and the banks of the stream could be 
stabilized with native riparian vegetation. 

 
Potential stabilization practices for addressing the existing disturbance along the power 
line access include the following, which are illustrated in subsequent figures: 
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• Regrade and compact the road surface within defined limits, shaping the road 
with a crown to drain to its shoulders and into defined ditches or into stable buffer 
areas; 

• Provide water bars (see illustration) spaced along the access road, to divert runoff 
into roadside ditches or stable vegetated areas adjacent to the roadway; 

• Shape and line roadside ditches, either with erosion control mat and vegetation or 
with stone lining to protect them from scour (see illustration); 

• Provide stone check dams (dikes) along ditches to slow runoff and trap sediment 
from ditch flows; 

• Provide turnouts from ditches discharging onto stable outlet aprons or to turnout 
buffers, where topography and natural vegetation provide a suitable buffer for 
filtering runoff; 

• Stabilize the banks of Cady Brook where impacted by uncontrolled vehicle 
crossing.  Short term stabilization outside the limits of top of bank would be 
achieved using a layer of crushed stone, similar in character to a stabilized 
construction entrance.  Long term stabilization would be achieved by the planting 
of riparian shrub species along the banks of the brook, and applying a 
conservation seed mix over the disturbed area. 

• Provide boulder barriers and signage to direct ATV users to the bridge crossing; 
• Regrade, surface roughen, and hydroseed disturbed areas outside the limits of the 

required access road (see illustration). 
 
Estimated Costs: 
 
The estimated costs for implementing this management action are summarized below: 
 
Component  Subcomponents  Component Cost 
Road stabilization  Fine grade road, shape ditches 

provide waterbars and turnouts  $25,000.00
   Check dams, sediment traps   $15,000.00
Earth stabilization along road  Surface roughen embankments 

and hydroseed  $6,000.00
Cady Brook bank stabilization  Crushed stone pad adjacent to 

each side of brook, boulder 
barriers to discourage ATV access  $5,000.00

  Riparian plantings along bank  $15,000.00
Survey, Engineering, Permitting    $29,000.00
Subtotal    $95,000.00
Contingency @ 20%     $19,000.00
Total    $114,000.00
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BMP illustrations for the power line stabilization measures: 
 
 
 
 

 
Illustration of a water bar (Source: BRPC 2001) 
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Ditch linings (Source: BRPC 2001) 
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Stone check dam for roadside ditch (Source: BRPC 2001) 
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Examples of ditch turnouts (Source: BRPC 2001) 

 

 
Example of ditch turnout to a natural buffer (Source: NHDES 2008) 
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Surface roughening and hydroseeding (Source: BRPC 2001) 
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2. Annual Street Sweeping Program 
 

(Conduct throughout watershed; examples of observed sand accumulation were noted 
and photo-documented in the reconnaissance study at Locations 1 & 3) 
 
Description: The City of Pittsfield would partner with the watershed communities 

to sweep the roadways each spring, to intercept the material applied 
during winter sanding operations.  This management action proposes 
that Pittsfield dedicate or acquire vacuum or regenerative air sweeping 
equipment and conduct annual cleanup operations throughout the 
watershed immediately following snowmelt.  This management 
practice would apply to approximately 22 miles of paved roads in the 
Windsor and Cady Brooks watersheds. 

 
An existing MassDEP Policy provides for re-use of street sweepings.  
The sweepings from each town could be delivered and stockpiled at a 
designated facility for the corresponding town, for reuse by the 
community in compliance with that policy.    

 
Discussion: 
 
The study identified the presence of road sand within the brooks and their tributaries 
throughout the watershed. The photos illustrate how sanding material accumulates on 
area roadways, and how this material is transported in stormwater and snowmelt towards 
stream crossings. 
 

The sediment deposition along both sides 
of the road is spilling over the 
embankment (here, on the right side) into 
Windsor Brook.  
(Location 1) 
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This plow pull-off also shows the 
deposition of road sand as stockpiled snow 
melts in the spring.  Subsequent storm 
events wash this sand from this pull-off 
down the adjacent steep embankment and 
into Windsor Brook. A temporary sediment 
barrier, installed each fall, would trap 
sediments for spring cleanup and removal. 
The sediment barrier would be replaced 
annually (Location 1) 
 
 

 
 
 

This paved road crossing of Windsor 
Brook shows accumulated 
road sanding material on 
each side of the road. 
(Location 3) 

 
 
 
 
 
 
 

 
 
Estimated Costs: 
 
An estimated annual cost for sweeping of approximately 22 miles of roadway is $11,000.  
Estimated annual cost per plow pull-off to install a sediment barrier each fall and remove 
it in the spring in conjunction with the sweeping program is $1,000.
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Gravel Road Drainage Improvements 
 

(Locations 5 & 5a) 
 
Description: The City of Pittsfield and BRPC would partner with the Town of 

Windsor to design and implement drainage improvements along the 
existing gravel road, to control erosion and intercept sediment before it 
discharges into Windsor Brook.  This action comprises improving the 
roadside ditch, adding check dams to slow flow velocities and promote 
trapping of sediment, installing ditch turnouts where topographic 
conditions allow (in partnership with abutting property owners), and 
adding sediment traps where feasible near the locations where the 
ditches discharge into tributaries of Windsor Brook. 

 
Discussion: 
 
Crane Road presents an example of how current gravel road drainage practices in the 
Windsor and Cady Brooks watersheds result in sediment discharge to the brooks.  
Application of typical improvements outlined in BRPC’s “Unpaved Roads BMP 
Manual” would contribute to improvement of water quality.  At Locations 5 and 5a, 
Crane Road crosses two tributaries of Windsor Brook. 
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Stormwater management practices should 
be implemented, such as ditch turnouts to 
shunt stormwater towards the vegetated 
surfaces along the roadway. Distributing 
stormwater flow reduces the likelihood of 
concentrated flows transporting road 
grading or sanding materials to the stream. 
 
 
 
 
 

 
 
The ditches observed along the road were 
effectively carrying stormwater, but were 
also transporting fine sediments to the 
stream through erosion of the channel 
itself.  Providing stone lined ditches would 
help reduce erosion of the ditches 
themselves.  Addition of check dams 
would help reduce velocities and trap 
sediments. 
 
 
 

 
 
Roadway improvements as described 
above, together with sediment traps where 
the ditches discharge to the stream, if 
feasible (pending further investigation 
during design), would minimize the 
deposition of material in these tributary 
streams. 
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Potential stabilization practices for addressing the existing disturbance along the gravel 
road (approximately 4500 feet) include the following.  Most of these measures are 
illustrated above in the discussion of stabilization of the power line access road.  
 

• Fine grade a road surface and shoulders as required for normal maintenance, to 
maintain the road surface in stable condition and eliminate minor erosion rills 
before they become problematic; 

• Shape and line roadside ditches, either with erosion control mat and vegetation or 
with stone lining to protect them from scour (see previous illustration); 

• Provide stone check dams (dikes) along ditches to slow runoff and trap sediment 
from ditch flows; 

• Provide turnouts from ditches discharging onto stable outlet aprons or to turnout 
buffers, where topography and natural vegetation provide a suitable buffer for 
filtering runoff (see previous illustrations); 

• Provide turnouts to sediment traps near the locations where the ditches discharge 
into the brook, to capture sediment prior to discharge (see following illustration). 

 
 
Estimated Cost: 
 
The estimated costs for the gravel road improvements management action are as follows.  
The cost estimate does not include acquisition of easements, if required, for ditch 
turnouts. 
 
Component  Subcomponents  Component Cost 
Roadway stabilization  Fine grade road, shape ditches, 

provide turnouts  
$67,500.00

   Grass or stone ditch lining and 
check dams 

$60,000.00

   Sediment traps  $10,000.00
Survey, Engineering, Permitting    $35,500.00
Subtotal    $173,000.00
Contingency @ 20%     $34,600.00
Total    $207,600.00
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BMP illustration for Crane Road stabilization measures: 
 
 
 

 
Example of a pipe outlet sediment trap (Source: NHDES 2008) 
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3. Rod & Gun Club Pilot Project  
 

(Location 12) 

Description: A multi-partner pilot project with the Rod & Gun Club to correct a 
localized source of sediment, improve treatment of roadway runoff, 
and provide an outreach program to the recreational ATV community 
regarding impacts of recreational vehicle activities in the watershed. 

a. Simple BMP demonstration project to correct sediment 
discharges at the Rod & Gun Club property. 

b. BMP retrofits to the MassDOT drainage system that receives 
the runoff from the Rod & Gun Club, in addition to runoff 
from the highway.  These retrofits would further enhance 
sediment removal from runoff that discharges directly to a 
tributary of the Windsor Brook. 

c. Outreach to ATV community through development of 
educational materials and training sessions regarding 
disturbance of stream crossings and low-impact trail 
improvements to correct and prevent erosion problems. 

Discussion: 
 
The Rod and Gun Club in Windsor is situated on Berkshire Trail (Route 9), just uphill of 
a bridge over Tyler Brook, a major tributary of Windsor Brook.  Near the Club’s 
driveway, roadside drainage from Route 9 (owned and maintained by MassDOT), is 
conveyed by paved swales discharging into a catch basin with a double grate.  This basin 
is connected by a storm drain to a headwall, where combined runoff from the road 
surface, road underdrain, and adjacent property enters a vegetated channel.  The channel 
conveys the combined runoff to the brook.   
 
The runoff from the roadway and the entrance to the Rod and Gun Club was observed 
during spring snowmelt.  The Rod and Gun Club appeared to be a significant source of 
sediment to the stormwater system and ultimately to Tyler Brook. 
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The Rod and Gun Club appears in the lower right center of the aerial view shown below.  
The brook crossing is just to the right of the commercial driveway shown in the upper left 
center of the picture.  

 
 
 
 
The following pictures show details observed during the project reconnaissance, with 
comments on potential measures that could address the water quality issues described. 
 

 
The entrance to the Rod and Gun Club is a 
paved apron that transitions into an 
unpaved drive as one enters the site.  
 
To reduce the sediment source, this 
entrance would be improved with a 
crushed stone stabilized entrance typical of 
those used on construction sites (see 
illustration below).  This layer of stone 
would help stabilize the surface, and 
prevent tracking of sediments from the site 

onto the paved apron and roadway as vehicles exit the site. 
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The paved apron at the Rod and Gun Club 
is shown at the top right of this picture.  
Vehicles tracking onto the shoulder of this 
apron, as well as uncontrolled runoff from 
the site, are resulting in erosion of material 
near the catch basin shown in the 
foreground.  The entrained sediment flows 
into the catch basin. 
 
 
 
 
 

Several, relatively low-impact measures would contribute to correction of this source of 
sediment, including the following: 
 

• Vegetative stabilization of the disturbed surface outside of the area needed for 
vehicle access, to reduce the general site erosion contributing to the sediment 
load; 

• Installation of a low curb or landscaping barrier along the edge of the paved apron 
to prevent vehicles from trafficking onto the shoulder of the drive, and eliminate 
the ruts that contribute to erosion at this point; 

• Provision of a small, landscaped sediment trap to intercept flow from the site and 
trap course sediments, before this flow enters the Route 9 drainage system.  This 
sediment trap could have a surface overflow (see illustration below) to the catch 
basins.  Alternatively, with agreement by MassDOT, the sediment trap could be 
provided with a small riser structure (see illustration for gravel road stabilization 
described above), connected by a pipe into the catch basin. 

Paved swales carry road runoff to the same 
catch basin.  The stabilization practices 
listed above, if installed, would allow for 
re-vegetation of the road shoulder near the 
catch basin. 
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The roadside drainage continues overland 
to the east of the driveway.  The catch 
basin shown in the previous photo is 
located in the upper portion of this picture.  
A storm drain pipe conveys flows from the 
catch basin to the headwall in the right 
foreground. 
 
 
 
 
 

 
This photo shows the outlet of the storm 
drain at this headwall.  Channelized flow 
from the road enters this basin from the 
left.  A roadway underdrain also enters 
this basin (HDPE pipe in the foreground).  
The combined discharge enters a channel 
to the right of this picture.  The vegetated 
channel conveys this runoff to the stream. 
 
This shallow basin would be enlarged and 
reconfigured to provide improved 
sediment capture.  Treated runoff would 

then discharge to the channel shown in the next picture. 
 

 
Sediment laden runoff continues down the 
vegetated channel to Tyler Brook.  The 
addition of stone check dams to this 
channel would further enhance sediment 
removal from runoff as it is conveyed to 
the brook. 
 
 
 
 
 
 

 



      MEMORANDUM 

 

28 

This management action is envisioned as a project with multiple partners and 
components, including both physical improvements and outreach elements listed in Table 
1.  The project would serve as an example of how to stabilize an unpaved access drive 
draining ultimately to the tributary stream system of Windsor Brook.  The project would 
also include a coordinated outreach program to the members of the Rod and Gun Club, 
and, with their assistance, to the recreational ATV community. 
 
The outreach program would consist of the development of a guidance package 
consisting of simple guidance brochures or fact sheets drawn from literature available 
through rider associations, trail development advocates, and park 
designers/administrators, customized to focus on protection of the water supply 
watershed: 
 

• Responsible ridership measures, to avoid activities that result in erosion and 
stream disturbance; 

• Simple measures to improve ATV trails (e.g., water bars, terracing) to prevent or 
correct erosion problems that would otherwise result in continued or increased 
sediment load to the stream system. 

 
The outreach effort would include compiling outreach materials, preparing a Powerpoint 
presentation, and conducting two training sessions sponsored by the Rod and Gun Club.  
Examples of existing brochures and trail development guidance may be found at the 
following websites: 
 

• The National Trails Training Partnership provides multiple resources pertaining 
to the management of recreational trails 

o Home Page: http://www.americantrails.org/resources/motors/index.html 
o Guidance for design and construction of ATV and off-road motorbike 

trails: http://atfiles.org/files/pdf/WernexReport.pdf 
• Tread Lightly! Inc. is a nonprofit organization that promote responsible outdoor 

recreation and provides a number of resources applicable to recreational vehicle 
use:   

o Home page: http://www.treadlightly.org/ 
o Responsible riding brochure: Tread Lightly 

http://www.treadlightly.org/files/page_text/ATV.pdf 
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 Table1.  Management Action Components at Rod and Gun Club 
Project Partners: The Rod and Gun Club 

MassDOT 
Pittsfield Water Department 

Project Components:  
Rod and Gun Club 
facility 

Stabilized construction entrance at end of paved 
apron 
Curbing or landscape vehicle barrier at edge of 
paved apron 
Sediment trap discharging to catch basin 
Vegetated stabilization of land surface not 
required for vehicle access. 

Roadway drainage 
system 

Vegetated stabilization of disturbed shoulder 
areas 
Enlarged and improved sediment trap at storm 
drain outlet, with overflow structure 
discharging to existing vegetated channel 
Stone check dams at intervals along the 
vegetated channel 

Rod and Gun Club 
membership 

Outreach program to the members of the rod 
and gun club, and working with them, to the 
recreational ATV community, consisting of: 

• Educational outreach regarding the 
physical stormwater BMPs listed above 

• Educational outreach regarding 
responsible use of ATV’s on trails in the 
watershed, including riding behaviors to 
minimize erosion and sediment impacts 

• Guidance to interested ATV users on 
trail improvements to prevent erosion 
and sedimentation. 
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Estimated Cost: 
 
Component  Subcomponents  Component Cost 
Rod and Gun Club stabilization 
work 
  

Crushed stone stabilized 
construction entrance 
Landscape barrier at edge of 
paving and stabilized entrance 
Sediment trap with pipe connect 
to catch basin 
Fine grade and seed and mulch 
disturbed area  $8,000.00

Roadway stabilization 
  
  

Overseed embankment adjacent 
to shoulder area 
Improvements to sediment trap 
at existing headwall 
Stone check dams in existing 
channel   $4,000.00

Engineering and Permitting    $10,000.00
Educational outreach  Compile outreach materials 

Conduct two workshops 
$15,000.00
$4,000.00

Subtotal    $41,000.00
Contingency @ 20%    $8,000.00
Total    $49,000.00
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BMP Illustrations for Rod and Gun Club project: 
 
 
 

 
Example of stabilized site entrance. 
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Example of stone outlet sediment trap (Source: NHDES 2008). 
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C. Management of Sediment at Diversion Structures 

This management action consists of potential measures to improve sediment trapping 
function at or near the current diversion structures.  During this study, observations of the 
structures, the analysis of turbidity conditions at the diversion structures, and assessment 
of the sediment loading at the structures, have indicated that the current operation of the 
structures is not effective in capturing and retaining fine sediments that would contribute 
to turbidity at Cleveland Reservoir.  This management action therefore considers two 
alternatives for increasing the trapping and retention of sediments from the brook flows 
prior to conveying the flows to the reservoir. 

The two alternatives consist of (1) modification of the existing impoundments to increase 
sediment trapping effectiveness, and (2) construction of new “off-line” sedimentation 
basins specifically designed for sediment removal.  These measures are further described 
below. 

Unlike the other measures described above, which require partnerships with other public 
or private landowners for implementation,  a major advantage of either of these 
alternatives is that it can be implemented within property currently under the control of 
the City of Pittsfield. 

1. Modified operation of the existing diversion structures. 

Description: Under this measure, the Pittsfield Water Department would modify 
operation of diversions to take advantage of impoundment trapping 
capacity, through minor alterations to the existing diversion structures.  
This also includes dredging of diversion structures to restore sediment 
storage capacity and reduce the potential re-suspension of sediments. 

Discussion: 

The proposed measure would modify the outlet structures and operating practices to 
always maintain the diversion structures in an impounded condition and withdraw water 
from the upper part of the water column.  It requires the installation of stop logs in each 
diversion structure to provide greater control over the pond level of each impoundment. 
 
Under existing operating practices, during summer low flows, each impoundment is 
operated in an “almost dry” condition.  The stream runs through the bottom of the 
impoundment and discharges directly to the outlet structure.  Little sediment removal 
occurs under this condition.  During higher flows, as the impoundment fills, some settling 
of sediment occurs.  However, the outlet structure is designed in such a way that water 
withdrawal still occurs near the bottom of the impoundment.  As the settled particles near 
the bottom of the temporary pond, they are readily swept into the effluent flow, and 
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conveyed to the reservoir.  As a result, the method of operation takes little advantage of 
the settling capacity offered by each impoundment. 
 
Modifying the structures to operate under impounded conditions year round would would 
promote settling under all flow conditions, not just the conditions that exceed the current 
gate opening capacity of each diversion structure.  This would also prevent withdrawing 
water from the bottom of each impoundment, which flushes deposited sediment during 
low flows, and which draws water from the settling slurry during high flows.  This 
operational change can be achieved by installing stop-log weirs at the diversion 
structures. 
 
The existing structures have inlet weirs originally designed to accommodate stop-logs, 
which can be used to regulate the depth of impoundment at each structure, and which can 
be used to achieve water withdrawal from the surface of the impoundment.  The outlet 
sluice gate at each structure would be operated essentially as under current practice.  
Drawings W-1 and W-2 attached illustrate the implementation of this measure. 
 
The Windsor Brook structure will require some modification to restore the ability to 
place and withdraw stop logs, as the structure appears to have been modified since the 
initial installation to install a sloped trash rack, instead of the original vertical rack.  The 
support system for grated decking, and the grates themselves, would require modification 
to allow access to the existing stop-log rack. 
 
The Cady Brook structure appears to require no significant modification, other than 
maintenance servicing of the existing channel guides to accommodate the stop-logs.  
Final design of this option for both structures should consider the use of synthetic stop-
logs (plastic, fiberglass, or composite materials) or aluminum stop logs.  These materials 
are not susceptible to swelling under submerged conditions, and more easily serviced 
than the wooden logs specified in the original drawings. 
 
If the Water Department prefers that the impoundment gradually drain between flow 
events, the stop log design may be modified to incorporate either a low level valve, or 
alternatively a floating skimmer device that would allow release of water at a slow rate so 
as not to re-suspend and flush captured sediment following the flow event. 
 
Periodic dredging of the impoundment will be necessary to maintain the effectiveness of 
this management action.  As these impoundments are located on a watercourse subject to 
state and federal regulation, the dredging of the existing impoundments requires 
regulatory approval under the 314 CMR 9.00 and Section 404 of the Federal Clean Water 
Act. 
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Estimated Costs: 
 
The estimated cost for this management action is broken into two components: dredging 
of the diversion structure impoundments, and alteration of the structures to provide stop 
log operation. 
 
The estimated costs for dredging of the two diversion structures are based on the 
following: 

• Excavation of approximately 1,000 cubic yards from each impoundment.  This 
includes an allowance for over-excavation at the Windsor Brook structure, if 
feasible, to provide additional storage capacity. 

• It is assumed that excavation can be accomplished at low flow with a minimal 
requirement for water handling, using conventional earthmoving equipment to 
excavate material “in the dry.”  The sediment at Cady Brook is anticipated to be 
finer and more saturated, so may require some additional handling cost.  Disposal 
within five miles of the site is assumed. 

• Permitting costs for dredging are anticipated to be significant, as the project will 
likely require permitting under the Massachusetts Wetlands Protection Act, 
Massachusetts 401 Water Quality Certification regulations, and US Army Corps 
of Engineers 404 Water Quality Act requirements.   

• The project will also require development of temporary access at both diversion 
structures to enable equipment to access the impoundments for excavation and 
removal of material.   

 
Dredging Project Component  Subcomponents  Component Cost 
Dredging access improvements  Cady Brook access and 

temporary stream crossing  $60,000.00
   Windsor Brook access and 

temporary stream crossing  $25,000.00
Dredging   Cady Brook impoundment 

dredging, including water 
handling and handling of finer, 
wet sediments  $ 25,000.00

   Windsor Brook impoundment 
dredging, including minimal 
water handling  $20,000.00

Survey, Engineering    $26,000.00
Permitting     $30,000.00
Subtotal Dredging    $186,000.00
Contingency @ 20%     $37,000.00
Total (Dredging)    $223,000.00
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The estimated costs for altering the diversion structures to provide stop logs for improved 
control of structure operation are as follows.  This estimate assumes that the alteration 
would be considered as maintenance/repair of the existing structure and would not 
require permitting.  
 
Structure Modification Project 
Component 

Subcomponents  Component Cost 

Stop log modifications  Cady Brook: replace stop logs  $10,000.00
   Windsor Brook:  modify grate 

and stop log rack, replace stop 
logs  $20,000.00

Engineering    $5,000.00
Subtotal    $35,000.00
Contingency @ 20%     $7,000.00
Total (Structure Modification)    $42,000.00

 
 
 
2. Development of new settling basins 

Description: This alternative comprises the installation of new settling basins in the 
immediate vicinity of each diversion structure, including associated 
structural modifications of the diversion structures and installation of 
piping and control structures.  This measure could be conducted in 
concert with the option discussed above, or as an alternative. 

Discussion:  

This measure comprises the construction of settling basins specifically designed to 
intercept and treat base flows from the diversion structures to the reservoir.  This 
management practice is shown in concept in Drawing C-1, attached.  The concept 
includes the provision of a basin dedicated to each stream diversion structure, sized to 
provide for optimal settling under the selected design flow. 
 
A new pipe would be installed from each diversion structure to the corresponding basin.  
The pipe would be cored into the side of the existing concrete withdrawal structure, at an 
elevation that permits water withdrawal from the upper part of the water column.  Instead 
of normal operation of the diversion structure with the slide gate in an open position, as 
under current practice, normal operation would be with the gate closed so that flows 
discharge through the new pipe.  The gate could be opened as needed to replenish 
reservoir levels, although this would be avoided as it would bypass the settling operation 
afforded by the new basins. 
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The pipe from each structure would parallel the existing aqueduct.  Each pipe would 
discharge at the head of the corresponding settling basin, with overflow controlled by an 
outlet structure designed to withdraw water from the basin surface.  Effluent from these 
control structures would be re-introduced into the aqueduct.  
 
If future operation shows that colloidal or organic materials continue to contribute to 
reservoir turbidity, then these basins could be modified to provide for chemical treatment 
to promote flocculation of the influent, to enhance settling in the facilities. 
 
Implementation of these facilities would require periodic dredging of the basins to 
maintain sediment removal efficiency and sediment storage capacity.  However, as these 
facilities would be constructed works as part of the water conveyance and treatment 
system, we believe that such maintenance would not be subject to permitting, and could 
be carried out as a routine activity in conjunction with treatment plan operations.  These 
sediment basins would also be easier to access for such maintenance, compared to the 
existing diversion structures, which do not currently have ramps or roadways that afford 
ready maintenance access to conduct dredging.   
 
Estimated Costs: 
 
The estimated cost of developing new settling basins is summarized below. 
 
Component  Subcomponents  Component Cost 
Settling basins  2 basins, one for each stream  $100,000.00
Piping and appurtenances  24 inch concrete pipe (1350 feet)  $160,000.00
   2 manholes with 24 inch gates  $20,000.00
   Tap into existing diversion 

structures  $10,000.00
Outlet works  Outlet structures  $20,000.00
   Manhole to manifold outlets  $8,000.00
   Manhole on 54 inch pipe  $20,000.00
Site restoration  Pavement repair, fine grade, 

hydroseed  $8,000.00
Survey, Engineering, Permitting    $50,000.00
Subtotal    $396,000.00
Contingency @ 20%     $79,000.00
Total    $475,000.00
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