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Executive Summary
The Sustainable Stormwater Management Plan for Franklin County utilizes a screening
level approach for assessing potential stormwater Best Management Practices (BMPs)
for three common types of transportation construction projects: Downtown
Revitalization, Complete Streets, and Rural Road improvement projects. FRCOG
collaborated with three towns in each category, which served as stormwater pilot
communities. Custom stormwater site assessments and annotated conceptual designs
that illustrate the placement, layout, size and function of sustainable stormwater BMPs
in two priority locations in each pilot community were developed in collaboration with
town staff and highway departments. These pilot communities served as case studies
that FRCOG used to evaluate the feasibility of implementing stormwater BMPs in
coordination with other planned road work and public improvements projects. This Plan
lays out the process used to select the pilot communities; how site assessments were
conducted and conceptual designs were created for the pilot towns; and the lessons
learned about the challenges and opportunities that emerge when combining
stormwater improvements with other road or redevelopment projects as well as
working with small towns that have funding and resource constraints.
There are several goals for this Plan; including:
1) Perform a screening level analysis of sensitive environmental elements by major
watershed and town to determine which communities are most vulnerable to
stormwater runoff. The towns with the most miles of road infrastructure and
greatest potential stormwater impact on water and habitat resources were
prioritized for selection as pilot communities for this project.
2) Provide the necessary technical assistance and initial analysis to help prepare the
nine stormwater pilot communities to advance concept designs to schematic, final,
and construction design stages, and to pursue funding for implementation.
3) Provide other towns with valuable ideas and lessons learned from these stormwater
pilot communities so they may replicate similar strategies and project approaches
for their own streets, roads, and public places to improve their resiliency to climate
change and the impacts of stormwater runoff.
Finally, the overarching objective of the Sustainable Stormwater Management Plan for
Franklin County is to support towns by demonstrating how to accomplish the initial
screening and conceptual designs for stormwater BMPs, and with that work, position
towns to advocate for the stormwater projects to be included in plans for road work and
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other public improvements projects. The stormwater improvements recommended in
the conceptual plans are achievable in that they are relatively low-cost, have simple
designs, and are easy to maintain. In order to be implementable for small towns, these
parameters are necessary.
Custom stormwater site assessments and annotated conceptual designs for sustainable
stormwater BMPs are compiled in the three Stormwater Technical Reports that
accompany this plan. Because of their size and detail, there is a separate Technical
Report for each category of pilot community - Downtown Revitalization, Complete
Streets, and Rural Roads. By separating them into standalone documents, town staff
seeking assistance with a project in one of those categories can easily locate the one
that they need and focus on the relevant stormwater management information. All
documents are available online at: https://frcog.org/sustainable-stormwatermanagement.
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Introduction and Background
Managing stormwater runoff is increasingly difficult with climate change and the more
frequent and intense storm events we are experiencing. Sustainable stormwater
management utilizes Best Management Practices (BMPs) that capture, clean, and store
water on site, close to where it falls, and in doing so, effectively reduce runoff and
improve water quality. Stormwater management practices in a rural area like Franklin
County are an essential component of efforts to preserve natural resources, protect
critical transportation infrastructure, and foster sustainable growth and development.
Many of the county’s more developed village centers are historic and located along
rivers where factories once operated. In these settings, it is common that the municipal
stormwater drainage infrastructure is aging, undersized, and extremely susceptible to
hazards caused by large volumes of stormwater. The need for incorporating stormwater
management BMPs into municipal redevelopment projects in downtown areas is
increasingly urgent in the context of climate change. The co-benefits that are possible
with sustainable stormwater management, including increased climate resilience,
enhanced water quality and natural resource protection, expanded pollinator and
wildlife habitat, and community beautification, which adds to their value and
importance compared to conventional techniques, in which drainage is the singular
purpose.
Franklin County’s roads are the backbone of our communities. These roads, particularly
the 419 miles of unpaved roads in Franklin County, are vulnerable to more intense rain
events. Eroding unpaved roads can channel rainfall runoff into waterways, causing
flooding and increasing erosion, and depositing sediment into high quality streams,
rivers, and lakes. Many of the unpaved roads cross through the county’s undeveloped
forested areas and agricultural land, and over streams. Accelerated erosion and runoff
from unpaved roads can concentrate and increase runoff from upland areas into rivers
and streams, leading to downstream flooding. The only source of funding for rural road
maintenance and improvements is State-allocated Chapter 90 funds. Towns with
limited resources need assistance with the prioritization of road projects and the
distribution of scarce funding resources.
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Implementing
sustainable
stormwater BMPs
remains a challenge
for many rural
Franklin County
communities. Ongoing technical
assistance will be
essential for helping
towns identify and
prioritize effective
BMPs in particular
settings, overcome
costs that are
Richardson Road in Leverett
prohibitive for small
towns with limited financial resources, and coordinate and leverage multiple separate
funding sources for stormwater BMPs to be implemented along with other planned
construction projects. Despite these challenges, incorporating sustainable stormwater
techniques into planned and funded municipal development projects and road
infrastructure projects are untapped opportunities. FRCOG can continue to provide the
needed technical assistance. More readily available funding for the design and
construction of sustainable stormwater BMPs is also critically needed to help towns
make the most of other investments in planned roadwork and redevelopment projects
by combining BMP implementation with other road construction projects.
The goal of this project is to help Franklin County communities become more familiar
with stormwater BMPs and support implementation of practices in priority locations by
providing the initial screening, site assessment, conceptual designs, and potential
funding pathways for towns to implement them. By implementing a pilot approach for
stormwater management in three typical areas and characteristic road infrastructure
project settings – Downtown Revitalization, Complete Streets, and Rural Roads – this
plan identifies major stormwater impacts affecting most or all Franklin County towns,
common challenges faced by Highway Departments in addressing these challenges, and
potential opportunities for implementing stormwater BMPs in the pilot communities
and beyond.
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This report identifies road infrastructure throughout Franklin County that is particularly
vulnerable and/or is located near sensitive environmental resources. The report also
provides the pilot communities with the impetus and the information they need to
leverage community development and infrastructure improvements that are more
resilient to climate change. Pilot communities can utilize these initial documents to
advance the ideas to schematic, final, and construction design stages, and to pursue
funding for implementation. The Stormwater Technical Reports can serve as a
compilation of case studies demonstrating strategies and project approaches that other
municipalities can replicate for their own streets, roads, and public places to improve
their resiliency to climate change and reduce stormwater hazards. Custom stormwater
site assessments and annotated conceptual designs for sustainable stormwater BMPs
for the nine pilots are compiled in the Stormwater Technical Reports for each pilot
category accompanying this plan.
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GIS Analysis Screening
In order to analyze road infrastructure and assess the vulnerability of rivers and streams
to uncontrolled stormwater runoff from paved and unpaved roads, FRCOG staff
conducted GIS analysis of the three major watersheds in Franklin County: the Deerfield,
Connecticut, and Millers River watersheds. Three watershed-scale GIS maps were
produced showing the proximity of road infrastructure to key locations and resources
including:









200-foot Rivers Protection Act resource area
100-year FEMA floodplain
Active River Area1
DEP wetlands
NHESP habitat
High risk culverts and road crossings
Known locations of chronic flooding and stormwater issues
Tier II facilities

A Comparative Analyses of Stormwater Management Potential was produced for each
watershed to compare the amount of road infrastructure, measured in miles, in close
proximity to water, wetland and habitat resources in each town. The maps of
watershed-level data screening and the inventories of road infrastructure within close
proximity to natural resources together provided the basis for a comparative analysis of
stormwater management potential in each Franklin County town. The towns with the
most miles of road infrastructure and greatest potential stormwater impact on water
and habitat resources were prioritized for selection as pilot communities. Other flooding
and stormwater issues known from Multi-Hazard Mitigation Plans, Municipal
Vulnerability Preparedness (MVP) Reports, and the Deerfield River Watershed-Based
Plan2 were also factored in along with the level of urgency and need for planning
support, and the availability of the Highway Superintendent to participate in the project.
These data sets informed the selection of three rural roads pilot communities, three
Complete Streets pilot communities, and three downtown revitalization communities. A
1

The Active River Area (ARA) conservation framework provides a conceptual and spatially explicit basis for the
assessment, protection, management, and restoration of freshwater and riparian ecosystems.
https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/edc/reportsdata/f
reshwater/floodplains/Pages/default.aspx
2
The Watershed-Based Plan to Maintain the Health and Improve the Resiliency of the Deerfield Watershed (1504/319) was completed in 2017 by the Franklin Regional Council of Governments and examined the strengths and
vulnerabilities of the Deerfield River Watershed and its smaller HUC-12 watersheds. The Deerfield River watershed
comprises almost half of Franklin County.
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total of nine towns became pilot communities for this project. See the table on the next
page for an example of screening data for the Connecticut River Watershed.
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Connecticut River Watershed
GIS Watershed Screening

NHESP Priority
Upland
Gravel Roads
Habitat
Streams
171.35 miles
31987 acres 273.5 miles
High Risk
Floodplain
Crossings
Local Flooding
Tier II
8418.37 acres 933 structures
78 points
37 Facilities
All Roads
704.3 miles

Road Infrastructure within 200' RPA (Upland
Tributaries)

Town
Bernardston
Conway
Deerfield
Erving
Gill
Greenfield
Leverett
Leyden
Montague
Northfield
Shutesbury
Sunderland
Warwick
Wendell
Whately
TOTAL

All Roads miles
12.68
5.99
7.14
0.53
6.63
1.16
11.35
1.97
10.23
13.86
3.46
5.34
4.33
0.74
8.83
94.44

Gravel Roads
miles
2.37
1.98
0.52
0.00
1.75
0.00
3.54
1.86
0.74
4.55
2.01
2.56
0.49
0.08
2.72

Road Infrastructure within 100' Wetland
Gravel Roads
All Roads miles
miles
Town
Bernardston
20.56
2.70
Conway
10.80
5.53
Deerfield
25.56
3.25
Erving
1.88
0.00
Gill
22.04
4.73
Greenfield
5.92
0.00
Leverett
22.02
5.32
Leyden
5.09
3.88
Montague
23.98
5.05
Northfield
28.42
9.22
Shutesbury
12.31
5.14
Sunderland
12.03
2.79
Warwick
8.64
2.14
Wendell
3.39
0.67
Whately
27.48
4.16
TOTAL
230.13
54.58

Impervious
Surfaces
5245 acres

Road Infrastructure within 200' Major Waters
(Rivers, Ponds, Reservoirs)

Town
Bernardston
Conway
Deerfield
Erving
Gill
Greenfield
Leverett
Leyden
Montague
Northfield
Shutesbury
Sunderland
Warwick
Wendell
Whately
TOTAL

All Roads
miles
1.07
1.32
2.20
3.04
3.25
1.08
2.30
0.16
7.69
3.95
3.72
2.44
0.43
0.97
3.01
36.63

Gravel Roads
miles
0.14
0.56
0.76
0.00
0.51
0.00
0.96
0.16
1.41
2.19
2.59
0.76
0.14
0.00
0.81
11.00

Road Infrastructure within NHESP Priority
Habitat
All Roads
Gravel Roads
miles
miles
Town
Bernardston
0.27
0.27
Conway
5.02
1.72
Deerfield
7.45
1.34
Erving
0.70
0.00
Gill
7.08
2.51
Greenfield
2.44
0.16
Leverett
24.14
5.40
Leyden
0.00
0.00
Montague
36.97
6.08
Northfield
4.53
1.88
Shutesbury
4.05
1.88
Sunderland
30.41
14.86
Warwick
1.09
0.67
Wendell
0.00
0.00
Whately
7.68
4.16
TOTAL
131.82
40.94

The full watershed-level GIS analysis screening, including maps and tables for each
watershed, can be found in the Appendix of this Plan.
To summarize the findings of the watershed-level screening, the analysis indicates that:





For the Connecticut River Watershed: Montague and Leverett are the top two
towns with the most road infrastructure in proximity to water and habitat
resources; Deerfield is sixth out of the 15 towns in that watershed.
In the Deerfield River Watershed: Greenfield comes in 2nd and Ashfield is 3rd for
most road infrastructure in proximity to water and habitat resources.
In the Millers River Watershed: Orange has the most road infrastructure in
proximity to water and habitat resources, followed by New Salem, Erving, and
Northfield.

Several towns show up in multiple watershed screenings because they have land area in
more than one watershed. Ultimately, the towns with the greatest stormwater
management potential became pilot communities for this project.
The following table provides a summary of priority locations in the rural and developed
areas that are typical to Franklin County and their associated stormwater vulnerabilities.
These typical priority locations are reflected in the watershed-level screening and in the
sites selected by each pilot community for conceptual stormwater BMP designs.
Typical Stormwater
Priority Locations

Characterized by

Typical Hazards

Developed Areas










Impervious surfaces
Rooftops
Paved streets
Parking lots
Commercial and industrial areas
Aging municipal storm sewers
Scantly vegetated riparian buffer
Turf-dominant landscapes
Compacted soil








High velocity runoff
Streambank erosion
Clogged catchbasins
Large volumes of runoff
Flash flooding
Low infiltration and groundwater
recharge
Polluted runoff
Inflow and Infiltration




Rural Areas

















Extensive gravel roads
Steep gravel roads
Gravel roads constrained by bedrock
Undersized culverts

Severe road surface erosion
Downcutting
Washouts
Channelizing runoff
Scour pools
Mobilized sediment
Culverts clogged with sediment
Sedimentation of streams
Downstream flooding
Riverine and terrestrial habitat
damage
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Key Takeaway
Watershed level screenings illustrate that there are many hundreds of miles of road
infrastructure in all three watersheds of Franklin County. Uncontrolled stormwater
runoff will continue to impact important water resources, wetlands, and habitat areas.
These impacts will grow increasingly severe as climate change intensifies and all Franklin
County towns will continue to grapple with managing increased flows, pollutant
loadings, and erosion.
The watershed screenings underscore the pressing need for funding to continue
conducting stormwater site assessments and developing designs for stormwater BMPs
in priority locations in more towns, like those developed for the nine stormwater pilot
communities. This on-going technical support will be vital to ensuring that Highway
Departments have the information they need to begin the process of implementing
sustainable stormwater BMPs along the many miles of paved and unpaved roads across
the county. This work will need to be combined with additional funding for final designs,
engineering plans, and construction.

Warwick Road in Northfield is flanked by wetlands on both sides. Runoff enters the wetland untreated.
This site has been prioritized by Northfield for Complete Streets improvements.
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Pilot Studies
The three categories for stormwater pilot communities - Downtown Revitalization,
Complete Streets, and Rural Roads – provide opportunities to evaluate the common
challenges and impacts of stormwater runoff and to assess the potential for sustainable
stormwater Best Management Practices (BMPs) in three characteristic sites and
transportation settings of Franklin County. Complete Streets3 communities are those
that have approved Complete Streets Prioritization Plans with MassDOT for integrated
pedestrian, cycling, and transit upgrades. Downtown revitalization communities are
those municipalities that are planning redevelopment projects for parking lots, streets,
and neighborhoods in their developed areas. Rural roads communities are characterized
by extensive networks of unpaved gravel roads. Detailed explanations of each category
are provided in each of the corresponding pilot communities sections.

Downtown Revitalization

Complete Streets

Rural Roads

Greenfield
Orange
Erving

Deerfield
Northfield
Montague

Ashfield
Leverett
New Salem

Incorporating sustainable stormwater techniques into planned and funded municipal
development projects and road infrastructure projects are untapped opportunities. The
full process for integrating stormwater BMPs with planned municipal road work is
outlined below. The sustainable stormwater planning approach that FRCOG developed
and demonstrated with the nine pilot communities is documented in each of the three
Stormwater Technical Reports. These reports are intended to support towns with
accomplishing the first three steps of the process outlined below, which is the initial
screening for stormwater BMPs in rural and developed areas:

Steps for Integrating Stormwater BMPs with Planned Municipal Road Work
1. Identify and prioritize opportunities for integrating stormwater BMPs into upcoming
improvement projects, focusing on projects that have not yet gone into the design
process or under contract.
2. Assess the site using the Stormwater Site Assessment Form (located in the Appendix of
this Plan) and indicate which stormwater BMPs are appropriate for the site, referencing

3

https://www.mass.gov/complete-streets-funding-program
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3.
4.

5.

6.
7.
8.

the Mass Clean Water Toolkit4 and Green Infrastructure Guide for Public Works
Projects5 as guides.
Secure funding for stormwater BMPs.
Seek engineering consultants as needed who are qualified and possess the appropriate
expertise to design and implement stormwater BMPs in conjunction with municipal
road work.
Bring the Stormwater Site Assessment Form and potential BMPs into the design process
as early as possible and indicate in the consultant’s Scope of Work that the design
should emphasize the multiple benefits of stormwater BMPs as well as maximize their
potential use on the site.
Ensure buy-in from stakeholders by referencing case studies of similar projects and
providing additional stormwater BMPs information resources as necessary.
Ensure that the Town has project oversight during site construction so that BMPs are
implemented according to the construction details and specifications in the plan set.
Ensure necessary budget, equipment, and expertise for responsible parties for on-going
maintenance and care of stormwater BMPs.
In order to implement this approach in the nine pilot communities, FRCOG staff met
with each Highway Superintendent to identify the priority locations where chronic
localized flooding, road washouts and on-going maintenance are most urgent. Highway
Superintendents, Town Administrators and other town officials worked with FRCOG
staff to assess the stormwater impacts at priority locations, discuss options for
sustainable stormwater BMPs, and determine the best locations where conceptual
designs would be most useful for helping the town to advance implementation efforts.
Once the Town prioritized locations for conceptual designs, each site was analyzed and
assessed using the Stormwater Site Assessment Form that was completed in the field to
identify opportunities for BMPs and to make important site observations that took note
of surrounding land uses, evidence of stormwater runoff, erosion, sedimentation,
physical constraints, existing utilities, storm sewer infrastructure, discharges to critical
areas, and more. The form includes a “menu” of stormwater BMPs that can be selected
based on the analysis. The Massachusetts Clean Water Toolkit serves as the primary
resource for information on the many structural and non-structural stormwater BMPs to
be considered, including fact sheets, construction details, and pollution prevention
specifications. A blank version of the Stormwater Site Assessment Form can be found in
the Appendix.

4 Mass
5

Clean Water Toolkit - http://prj.geosyntec.com/npsmanual/default.aspx
https://frcog.org/wp-content/uploads/2019/01/Green-Infrastructure-Guide-for-Public-Works-Projects-2018.pdf
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During the stormwater site assessment, FRCOG staff worked with each Highway
Superintendent to identify stormwater BMPs that were suitable for the particular
stormwater hazard affecting each site that fit within existing conditions and site
constraints, and could be incorporated into the Highway Department’s maintenance
schedule. The design challenge was to identify a combination of structural stormwater
BMPs, a treatment train, that each site could be retrofitted with to effectively mitigate
road damage and protect water quality in each priority location. Assembling a series of
BMPs that work together is an important strategy for achieving pollution prevention and
stormwater control objectives: to effectively slow, settle, retain, and infiltrate water
close to where it falls. The concept design for each pilot community’s treatment train
was customized to the site and is also characteristic of its pilot category - Downtown
Revitalization, Complete Streets, or Rural Roads. MA DEP Fact Sheets6 for stormwater
BMPs identified for each pilot community were provided along with the conceptual
stormwater BMP designs to provide Highway Superintendents with all relevant
information about each BMP, including pollution prevention potential and construction
details. Highway Superintendents can utilize the Massachusetts Stormwater Handbook7
for guidance on how to assemble a treatment train. FRCOG’s Green Infrastructure Guide
for Public Works Projects8 can also provide guidance on the application of suitable
practices for developed and rural areas.
Some stormwater BMPs may require qualified engineering consultants with the
necessary expertise to design and implement them in conjunction with municipal
roadwork. Bringing completed Stormwater Site Assessment Forms and conceptual
designs into the planning process as early as possible so that engineering consultants
maximize their potential is an important strategy for ensuring that sustainable
stormwater management is incorporated with other planned road work and
redevelopment projects. It is important that the Town has project oversight during site
construction so that BMPs are implemented according to details and specifications in
the plan set. In addition to project oversight, other elements that a community must
consider for long term success are securing a sufficient budget for design, construction,
and maintenance; equipment; and training of staff responsible for the on-going
maintenance and care of stormwater BMPs.
During the process of conducting site assessments and preparing the conceptual plans,
FRCOG staff found that developed/village centers or rural areas had the following
6

https://megamanual.geosyntec.com/npsmanual/sectionintrourbanstormwaterrunoff.aspx
https://www.mass.gov/doc/massachusetts-stormwater-handbook-vol-2-ch-2-stormwater-best-managementpractices/download
8 https://frcog.org/wp-content/uploads/2019/01/Green-Infrastructure-Guide-for-Public-Works-Projects-2018.pdf
7
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stormwater hazards and BMPs associated with each category or area. This is not an
exhaustive list of potential BMPs for each type of pilot community, but a general
starting place for a town to begin examining the most suitable strategies for improving
problem sites that they may have.

Developed
Areas

Suitable BMPs

Hazards
Addressed

Bioretention Areas & Rain Gardens
https://megamanual.geosyntec.com/npsmanual/bioretentio
nareasandraingardens.aspx

Impervious
surfaces,
rooftops,
paved
streets,
parking lots,
commercial
and
industrial
areas, aging
municipal
storm
sewers,
scantly
vegetated
riparian
buffer, turfdominant
landscapes,
compacted
soil

Sediment Forebays
https://megamanual.geosyntec.com/npsmanual/sedimentfo
rebays.aspx
Tree and Shrub Planting
https://megamanual.geosyntec.com/npsmanual/treeandshr
ubplanting.aspx
Buffer Zones, Stream Corridors and Riparian Areas
https://megamanual.geosyntec.com/npsmanual/bufferzone
s.aspx
Rain Barrels & Cisterns
https://megamanual.geosyntec.com/npsmanual/rainbarrels
andcisterns.aspx
Roadway and Parking Lot Design
https://megamanual.geosyntec.com/npsmanual/roadwayan
dparkinglotdesign.aspx
Oil/Grit Separators
https://megamanual.geosyntec.com/npsmanual/oilgritsepar
ators.aspx

High velocity
runoff,
Streambank
erosion,
Clogged catch
basins,
Large volumes
of runoff,
Flash flooding,
Low
infiltration
and
groundwater
recharge,
Polluted
runoff,
Inflow and
Infiltration

Water Quality Swales
https://megamanual.geosyntec.com/npsmanual/waterqualit
yswales.aspx
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Rural Areas

Suitable BMPs

Hazards
Addressed

Lined Waterway
https://megamanual.geosyntec.com/npsmanual/waterwayli
ned.aspx
Riprap
https://megamanual.geosyntec.com/npsmanual/riprap.aspx

Extensive
gravel roads,
Steep gravel
roads,
Gravel roads
constrained
by bedrock,
undersized
culverts

Severe road
surface
erosion,
Check Dams
Downcutting,
https://megamanual.geosyntec.com/npsmanual/checkdams
Washouts,
.aspx
Channelizing
runoff,
Outlet Sediment Trap
Scour pools,
https://megamanual.geosyntec.com/npsmanual/outletsedi
Mobilized
menttrap.aspx
sediment,
Culverts
Sediment Forebays
clogged with
https://megamanual.geosyntec.com/npsmanual/sedimentfo
sediment,
rebays.aspx
Sedimentation
of streams,
Bioretention Areas & Rain Gardens
Downstream
https://megamanual.geosyntec.com/npsmanual/bioretentio
flooding,
nareasandraingardens.aspx
Riverine and
terrestrial
Deep Sump Catch Basin
habitat
https://megamanual.geosyntec.com/npsmanual/deepsumpc
damage
atchbasin.aspx
Preserving Natural Vegetation
https://megamanual.geosyntec.com/npsmanual/preserving
naturalvegetation.aspx

Downtown Revitalization Pilot Communities
FRCOG staff selected Downtown Revitalization as a pilot community category because
of the opportunities available in downtown central business districts in the region to
align multiple projects and funding sources. Like most Village Center and downtown
areas, there is very little undeveloped space remaining to retrofit or add stormwater
management. By focusing on communities with active downtown revitalization work,
these pilot studies could demonstrate how to integrate the installation of stormwater
management BMPs into larger construction projects. An ongoing challenge for this type
of work is aligning the various sources of funding with their restrictions and timing, so
15

that the project elements can all be implemented at the same time. Overcoming these
logistical challenges will result in a more efficient use of resources and in the long run
can save money for municipalities and the Commonwealth. By conducting pilot studies
in these communities, there is a template that town officials can use as they piece
together the funding and logistics. The pilot communities described below range from
large, central business districts to dense, residential neighborhoods.
Below are brief summaries of the stormwater BMPs that were identified in partnership
with Town staff for the downtown areas in Franklin County. Custom stormwater site
assessments and annotated conceptual designs for sustainable stormwater BMPs are
compiled in the Stormwater Technical Report for Downtown Revitalization Pilot
Communities accompanying this plan.

Greenfield
Stormwater BMPs for Greenfield were identified for a large downtown parking lot on
Legion Avenue. Redevelopment of the parking lot is currently being planned, so the
timing is optimal for the City Engineer to incorporate ideas identified in the stormwater
management concept designs into design development and project implementation.
The concept design indicates several locations on the periphery of the parking lot where
stormwater bioretention basins with sediment forebays could be located and
recommends linear infiltration basins in between rows of parking.
The second stormwater site assessment for Greenfield focused on an existing dry basin
intended to provide flood storage for Maple Brook, which is a buried stream near the
hospital in downtown. The dry basin is not receiving flood water surges from Maple
Brook as it should and needs to be assessed by a professional engineer. The site, 34
Riddell Street, is an industrial brownfield that will eventually be remediated and
redeveloped by the City. The stormwater concept design provides stormwater BMP
recommendations that could be incorporated into future site redevelopment and
provide a valuable set of environmental co-benefits in this Village Center and downtown
context. In particular, daylighting the Maple Brook culvert as part of the needed
engineering work to make the dry basin once again receptive to its floodwaters could
contribute complimentary ecological and aesthetic values to any commercial,
manufacturing, or residential redevelopment of the site.

Orange
A major street redevelopment project on South Main Street in Orange is an excellent
opportunity for integrating stormwater BMPs with planned municipal road work funded
by a MassWorks Infrastructure Program grant. The site assessment and conceptual plan
16

recommends incorporating linear bioretention areas into proposed new streetscapes,
upgrading to deep sump catchbasins, and including native street trees and shrubs into
streetscape plantings, especially in the bioretention areas/rain gardens.
Catch basins town-wide in Orange and especially in the center of town urgently need
cleaning. The Highway Superintendent has noticed that heavy rains cause flash flooding
in the streets as a result of impaired drainage structures. The problem is particularly
urgent with the main lines on East Main Street, West Main Street, West River Street,
East River Street, and South Main Street. Catch basin cleaning is a non-structural
stormwater BMP that can help to ensure that the storm sewers do not overflow into the
Millers River without much pretreatment. The ongoing need for catch basin
maintenance has outpaced the Highway Department’s ability to keep up. As a result,
catch basin cleaning and potential upgrades to deep sump catch basins in the
downtown area are priority stormwater BMPs for Orange (see Catch Basin Maintenance
Priorities Map in the Orange Stormwater Assessment forms).

Erving
A dense, residential neighborhood located on steep slopes below the Farley Ledges was
assessed for stormwater BMPs to deal with flash flooding in the street and front yards
of several homes. A series of strategically located bioretention areas were identified to
capture runoff from the recently re-crowned road. The Highway Department can utilize
space in the right-of-way, which is wider than the current road surface, to accommodate
the basins, which can be planted with native herbaceous plants, shrubs and trees to suit
the neighborhood setting.
The site of Veterans Field and the Erving Fire Station provided opportunities for several
different stormwater BMPs with the potential for significant water quality benefits (see
image of site on the next page). Opportunities for simple BMPs on the site include a
grass swale along the front of the property to direct water from the sidewalk and
capture runoff from the roof of the Fire Station. Opportunities for large, more complex
stormwater BMPs on the site include the installation of a sediment forebay to pretreat
stormwater and overflow into a large underground cistern in the location of the former
tennis courts. Stormwater from the roof of the Fire Station, from the sidewalk, and
potentially also from a large culvert carrying roadside drainage from Moore Street,
could be delivered and stored in the underground cisterns and either infiltrated to the
water table or used to irrigate the baseball and softball fields in the park.
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Stormwater Best Management Practices (BMPs) Concept Design
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Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

The water quality swale conveys stormwater into a large bioretention
area/raingarden (green rectangle) situated in the location of the tennis
courts (to be removed). The bioretention area provides pre-treatment of
the stormwater before it enters the (orange rectangle) subsurface BMP:
either a dry well where it can be safely dissipated into groundwater or
cisterns to store the water for use in the irrigation of the ball fields.

Ideally, existing trees can remain when regrading
existing slope. Maintenance is to inspect and treat
erosion 2x/year, regularly mow the grass, reseed, and
remove sediment from toe of slope as needed.

A water quality swale (yellow rectangle) captures runoff
from the adjacent sidewalk and park edge, distributing
sheet flow through a vegetated filter strip to help slow
runoff, trap sediment, and promote infiltration.Surplus
stormwater is conveyed water quality swale into a large
bioretention area for pre-treatment.

VETERANS MEMORIAL FIELD AND ERVING FIRE STATION
Stormwater BMPS Concept Design

Stormwater runoff from the Fire
Station driveway and parking lot
has the potential for
concentrations of oil and grease
and should be conveyed to the
bioretention area for
pretreatment. If oil and grease is
significant, an oil grit separator,
sand filter or equivalent can be
added to the treatment train.

Roadside drainage from Moore
Street @ Pleasant Street may
also be delivered to and
managed at the site, via storm
drains that outlet to a sediment
forebay (blue rectangle)
connected to the bioretention
area (green rectangle).

Fire Station

Stormwater runoff from the roof
of the Fire Station can be stored
in the underground cisterns with
minimal pre-treatment and either
infiltrated to the water table or
used for park irrigation.

VETERANS MEMORIAL FIELD AND ERVING FIRE STATION
STORMWATER BMPS PROJECT AREA

Complete Streets Pilot Communities
For this Sustainable Stormwater Management Plan for Franklin County, FRCOG selected
municipalities with approved Complete Streets plans as another pilot community
category. The Massachusetts Department of Transportation’s (MassDOT) Complete
Streets program provides planning and implementation funding to create “complete
streets,” in which all travel modes – walking, biking, transit, and vehicles – are safe and
accessible for people of all ages and abilities. In order to become a Complete Streets
community and receive construction funding, a town must have created a prioritized list
of projects that will improve safe travel on their streets. From the perspective of this
project, these Prioritization Plans are a list of opportunities for construction projects
that may be occurring in the near future along streets that are in need of improved
stormwater management. The Complete Streets construction funding is limited in
scope to funding only those improvements that are directly related to the
transportation improvements listed in the Prioritization Plan. While this restriction
prevents this funding from being used for stormwater management, it is still an
opportunity to align other funding sources to conduct one integrated construction
project at the same time.
All towns in Franklin County are eligible to become a Complete Streets community. As a
result, this pilot category allowed the FRCOG to select towns to be pilots that could be
rural, or more developed, and could be located in any of the three watersheds in which
the GIS screening analysis was conducted.
Below are brief summaries of the conceptual plans that were created in partnership
with Town staff for communities looking to implement Complete Streets improvements
in Franklin County. Custom stormwater site assessments and annotated conceptual
designs for sustainable stormwater BMPs are compiled in the Stormwater Technical
Report for Complete Streets Pilot Communities accompanying this plan.

Northfield
Integration of stormwater BMPs with Northfield’s Complete Streets Plan focused on two
projects: Complete Streets Project #7 – located on Maple Street and Project #8 – located
on Warwick Road. Both project areas are known to be susceptible to flash flooding and
the water table has risen significantly in these areas. The town would like to see
suitable stormwater BMPs for managing flash flooding to protect the planned Complete
Street upgrades. Recommendations highlighted the potential for linear bioretention
areas compatible with planned sidewalk upgrades, and to include native street trees and
shrubs into bioretention areas/rain garden plantings.
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Montague
The Town of Montague is also looking for stormwater BMPs to address flash flooding on
some of its streets. The area known as ‘the Hill’ is one of the most problematic
locations, and recommendations for stormwater BMPs identified opportunities for
capturing and infiltrating stormwater in a Complete Streets project, #17 Keith Street,
and on Crocker Avenue and Sheffield Elementary School.
The Keith Street Complete Streets Project (#17) recommends incorporating linear
bioretention areas into designs for the sidewalk on Keith Street, ensuring that water
sheds quickly into the basin where it can be infiltrated to the water table and that
streets and sidewalks do not flood. Catch basin maintenance is also critically needed in
this neighborhood to mitigate localized flooding and the resulting stress on the storm
drain and sewer systems. Keith Street is an important walking route to school for
Sheffield Elementary students and the town wants to ensure it is kept safe from
flooding.
Crocker Avenue is an overly-wide, paved right-of-way where a narrower road would
reduce the amount of impervious surfaces and slow vehicle speeds, while making space
along the road sides for bioretention areas where stormwater could be infiltrated. The
Sheffield Elementary School, located on Crocker Avenue, offers extensive opportunities
for stormwater BMPs, including rain gardens planted with native street trees and shrubs
along the front sidewalks and stormwater bioretention basins and retrofits for the
school parking lots. In addition, managing stormwater from the large roof area, storing
it on site, and using it to irrigate the recreational areas will help with overall stormwater
management for the site.

Deerfield
Deerfield’s Complete Streets projects focused on Pleasant Street (Project #12) in the
village of South Deerfield and Old Main Street (Projects #15 & #18) in Historic Deerfield.
The Complete Streets projects proposed for Pleasant Street provided opportunities for
narrow rain gardens to be incorporated along with proposed new sidewalks which serve
as walking routes for students attending Deerfield Elementary School and Frontier
Regional High School. There was also an opportunity to incorporate a bioretention area
to treat runoff from the High School parking lot and to improve the vegetated riparian
buffer along Bloody Brook.
Complete Streets Projects #15 and #18 in Old Deerfield focus on sidewalk improvements
in Historic Deerfield, which is highly visible and receives a large amount of pedestrian
traffic throughout the year. The Complete Streets upgrade along Old Main Street is an
opportunity for the Town to incorporate bioretention areas/rain gardens into the utility
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strip in between the street and the sidewalk. The challenge is how to co-locate or
strategically locate rain gardens around underground utilities in these areas. An image
of the site and the above recommendations can be seen on the following page.
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Two (2) existing small drainage inlets
(appx. 6" dia.) at low point in utility
strip convey stormwater under
sidewalk to open lawn/field area
directly east. A bioretention area in
this location (indicated by the blue
rectangle) would work well with
exisitng site conditions, pending the
location of underground utilities.

Old Main Street_Complete Streets Projects #15+18
STORMWATER BMPS PROJECT AREA

Co-locate a series of small
bioretention areas/rain
gardens in the wide tree belt
(yellow rectangles) between
the road and the sidewalk
pending the exact locations
of existing underground
utilities and the proposed
location of new Complete
Streets sidewalk. If needed,
basins can be
interconnected and fitted
with an overflow pipe that
outlets to a nearby basin on
an adjacent parcel.
Regrading should quickly
direct stormwater runoff from
the road and sidewalk into
bioretention areas within the
tree belt (yellow rectangles).
Regrading should be done in
such a way as to maintain
existing trees throughout.

Visitor
Center

Wetlands
Floodplain

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and
the GIS User Community

OLD MAIN STREET Complete Streets Project #15+18
Stormwater BMPS Concept Design
TOWN OF DEERFIELD
Stormwater Best Management Practices (BMPs) Concept Design
Franklin County Sustainable Stormwater Pilot Project

0

75

*Concept design is for
planning purposes only.
Design is conceptual, not
to scale, and represents
approximate locations of
recommended BMPs.

150 225 300
Feet

I

Rural Roads Pilot Communities
Because Franklin County is the most rural county in the Commonwealth, FRCOG staff
included a demonstration of stormwater management for rural, unpaved road projects
as a part of this Plan. The Rural Roads pilot category includes the towns with the
smallest populations, and resources, and the most miles of unpaved roads. Unpaved
roads are a particular issue in rural communities because accelerated erosion and runoff
from dirt or gravel roads can impact the water quality of Coldwater Fisheries Resources
and degrade riparian habitat along rivers and streams. An eroding dirt or gravel road
with inadequate stormwater management also results in high maintenance costs for
towns with very limited resources and threatens public safety in the event of closed,
washed-out roadways.
There are currently not many resources available in Massachusetts to help rural
communities with the maintenance and stormwater management of unpaved roads.
This Plan and the case studies of the pilot towns can help small towns conduct the initial
assessment of an unpaved road and determine which stormwater BMPs may be most
suitable and effective. The pilot studies described below illustrate how roads that are
similar throughout Franklin County could have improved stormwater management and
resiliency.
Custom stormwater site assessments and annotated conceptual designs for sustainable
stormwater BMPs are compiled in the Stormwater Technical Report for Rural Roads
Pilot Communities accompanying this plan.

Ashfield
Bug Hill Road, an unpaved road in the Town of Ashfield, was the focus area for the
Town’s stormwater site assessment and stormwater BMPs due to on-going washouts,
repair work, and public safety concerns resulting from stormwater impacts to the road.
A steep grade combined with a right-of-way that is tightly constrained by bedrock,
mature trees, and historic stone walls, means that the Highway Department has limited
options for getting fast-moving stormwater off of the road surface and safely stored to
the side. Mobilized sediment occasionally washes out onto Route 112 from the base of
Bug Hill Road, creating a hazard to traffic traveling along the state highway.
Recommendations for stormwater BMPs on Bug Hill Road include implementing several
connected, deep sump catchbasins at strategic locations in the constrained right-of-way,
and upgrading an existing dry basin with a sediment forebay and level spreader where
runoff can be pretreated, infiltrated, and safely distributed into the surrounding area.
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Riprap-lined waterways to help slow and infiltrate stormwater are needed along the
roadsides with outlet sediment traps to capture sediment that can be cleaned out later.
However, given the cost and technical difficulty of engineering and constructing these
stormwater BMPs on Bug Hill Road, the urgent need to reduce erosion and on-going
road repair, and to ensure public safety, the Highway Department may opt for paving
the road surface instead.
Paving dirt roads to deal with repetitive stormwater issues is a common response
among highway departments. This is primarily due to the lack of available funding and
technical assistance for small towns that have many unpaved roads, but little resources.

Leverett
The Leverett Highway Department is managing stormwater on dirt roads by ensuring
that roads are crowned and shedding water, keeping drainage swales and culverts
cleared of sediment and debris, and creating large bioretention areas in strategic
locations for capturing and storing stormwater off the road sides. However, identifying
suitable locations for bioretention areas is a challenge on private property, and
stormwater easements may be necessary for the town to access sufficient space to
implement stormwater management practices. The town’s existing basins could be

Broad Hill Road Leverett: Down-cutting erosion (left) and a culvert blocked with sediment (right)
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combined with other BMPs like outlet sediment traps, sediment forebays, and level
spreaders, which would improve water quality by establishing a treatment train of
multiple, interconnected practices. Existing drainage swales could be upgraded to riprap lined waterways to prevent down-cutting erosion. The Broad Hill Road site
demonstrates the need for upgrades to existing systems already put into place by the
Highway Department.
Dudleyville Road is characterized by steep grade changes, sharp curves, and a tightly
constrained right-of-way (ROW), like many rural roads in Leverett and across Franklin
County. Upgrades and maintenance on Dudleyville Road are additionally challenging,
however, due to an upland brook that flanks the road bed for much of its length.
According to the Highway Superintendent, the full length of the road in Leverett is in
need of new base reconstruction and resurfacing, a wider ROW, new stormwater
structures and BMPs, culverts, guardrails, and retaining walls. Designs for stormwater
BMPs should be incorporated into future engineering plans for full reconstruction and
infrastructure upgrades planned for Dudleyville Road. BMPs can also be implemented
independently if planned road work is far in the future.

New Salem
Similar to Leverett, the Town of New Salem is already managing stormwater with
practices that can be readily implemented by the Highway Department, such as
crowning the roads and directing stormwater into roadside swales and culverts. All too
often though, the town’s road work is quickly undone by a significant precipitation
event. This is the case at both Cooleyville Road locations that were assessed for
stormwater BMPs in New Salem. Existing roadside swales need upgrading to ripraplined swales to prevent down-cutting erosion, new bioretention areas need to be
located to capture, store and infiltrate stormwater, and existing basins need to be
upgraded with sediment forebays and level spreaders to improve the water quality
benefits of the treatment train.
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Public Education and Outreach
Stormwater management is playing a larger role in road maintenance, water quality, and
municipal resources due to climate change. To learn more about how stormwater is impacting
Franklin County towns, the barriers commonly encountered, and effective management
strategies, FRCOG staff conducted outreach to various groups and stakeholders. In addition,
these outreach meetings were also opportunities to share knowledge and lessons learned from
the process of creating this Plan. The nine pilot communities provide examples of how to fit
stormwater BMPs into several commonly encountered road typologies in Franklin County. The
following list outlines the various ways that FRCOG staff conducted public education and
outreach regarding sustainable stormwater management in Franklin County.













Met with Complete Streets pilot towns - FRCOG staff identified opportunities to
integrate stormwater BMPs with Complete Streets projects. Staff developed
conceptual designs, and worked closely with each Complete Streets town to provide
guidance on the opportunities and challenges with each approach, including careful
navigation and alignment of funding sources.
Met with the Franklin Regional Planning Board in 2020 to present FRCOG’s planning
approach for Low Impact Development (LID) Stormwater Retrofits under development
in Buckland, MA, which applied a similar planning approach that was used in the
Franklin County Stormwater Pilot Communities.
Met with the Franklin County Transportation Planning Organization in May 2020 to
discuss how to implement stormwater BMPs in small downtown villages and ask for
input on this Plan.
FRCOG distributed the report to the Tri County Superintendent Group electronically
(an in-person meeting was canceled due to COVID restrictions).
In lieu of a Climate Change Workshop during the COVID-19 pandemic, FRCOG Staff
developed a story map to present the project to the public that is available via the
following link: https://bit.ly/FCStormwater.
Project information and updates have been provided through the FRCOG Council
quarterly reports and through the FRCOG newsletter. The final report document will
be posted to the FRCOG website.
During 2020-2021, FRCOG staff worked with many Franklin County towns on updates
to their Hazard Mitigation Plans and also created new Municipal Vulnerability Plans.
As part of the planning process for these documents, FRCOG staff met with town
officials, including Highway Superintendents, to discuss vulnerable road infrastructure
and ways to make it more resilient. These conversations largely focused on
stormwater management.
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Met with the Town of Deerfield Select Board in March 2021 to discuss the FRCOG
Stormwater Pilot Program to integrate stormwater BMPs into Deerfield's planned
Complete Streets projects.

Lessons Learned and Recommendations
The process of stormwater site assessment and design of sustainable BMPs is often separated
from routine municipal road planning and administration work. Coordinating the timing and
funding of planned municipal road work that incorporate sustainable stormwater management
practices presents an additional challenge because road work is typically assessed, designed,
funded, and managed by MassDOT or at the local level by the Highway Department with Ch.90
funds. As a result, the responsibility to assess and design for stormwater BMPs and overcome
significant funding and coordination barriers typically falls upon the Town, which is a heavy
burden when budgets and staffing capacity are already constrained. While incorporating
stormwater BMPs is not yet an integral part of conventional approaches to municipal
transportation planning or some state-wide programs, communities must be prepared to
advocate for it.
Understanding the social, economic, and climate resilience benefits of stormwater BMPs and
which types of BMPs are suitable for a rural community’s dirt roads and Village Center and
downtown settings is an important start. Through projects like this Sustainable Stormwater
Management Plan for Franklin County, town officials and Highway Departments can receive the
technical support that is important for assessing priority locations and determining BMPs.
Towns must keep in mind that the most cost effective entry point for integrating stormwater
BMP designs with other planned road work and development projects is at the very beginning
of the design process. For projects already under design development, or awarded funding or
contracts it may be too late and/or too difficult to consider integrating BMPs.
While many of the Highway Superintendents that we worked with are on board with
implementing stormwater BMPs, many have identified the need for additional trained staff to
take on the extra work of overseeing long-term care and maintenance of the BMPs. The added
responsibilities related to stormwater BMP maintenance typically requires staff training to:
install and maintain native plantings for rain gardens; assess the need for and conduct minor
regrading of swales and basins; to weed and mulch BMPs; and manage invasive plants species.

Downtown Revitalization Communities
All pilot communities that we worked with reported that maintenance in general is a major
challenge due to lack of funding, time, and personnel. As a result, sustainable stormwater BMPs
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are preferred – those that are smaller, lower maintenance, and have simple designs.
Implementing stormwater BMPs in downtown areas provides ecological benefits by repairing or
mitigating the impacts of Village Center and downtown development on local ecosystems.
Village Center and downtown stormwater BMPs also have greater potential for providing
educational interest, public engagement, or doubling as public art or an interesting feature of a
public park. Green roofs, rain gardens, and rainwater harvesting and storage BMPs are also
better suited and have greater potential to provide valuable utility in Village Center and
downtown settings because there are more buildings and impervious surfaces to work with.
Schools with recreational fields could be harvesting rain from school buildings and using it to
irrigate sports fields. New commercial, industrial or municipal buildings can use harvested
rainwater for landscape irrigation and flushing toilets.
Several Franklin County towns have reported new flooding challenges in their village centers
related to climate change. Certain types of flooding, including riverine flooding and erosion and
rising groundwater, present additional challenges for stormwater BMP infrastructure.
Where there is no room for a stormwater best management practices on the landscape surface,
a deep sump catch basin can provide a small amount of subsurface catchment and is an
important upgrade from older catchbasins. New deep sump catchbasins should also be
impermeable to ground water infiltration, which might make them an option in sites with a high
water table, where other BMPs won’t work. There are several other stormwater BMPs that can
be implemented in very constrained Village Center and downtown settings that can offer
stormwater management and water quality benefits without taking up a lot of space. For
example, grassed swales, linear bioretention areas, and sediment forebays can be long, narrow,
and peripheral to many typical Village Center and downtown landscapes, such as sidewalks,
streets, and parking lots. These practices can include level-spreader overflow systems, so that
they can safely distribute surplus stormwater into surrounding areas and provide significant
water quality benefits. Improving river corridor and riparian habitat buffers along stream
reaches also offers significant ecological value, and is a BMP that can be implemented in a
dense Village Center and downtown areas as well as in areas where there is more room.
Catch basin maintenance is expensive for individual towns, but costs could be lowered through
a group purchasing program. FRCOG coordinates a collective procurement program for catch
basin maintenance, but it is still expensive. Lower cost solutions need to be developed and
adopted to reduce problems with catchbasins, including reducing excessive sanding during the
winter, mitigating runoff from construction sites and mobilized sediment from land in the
catchment area, and more frequent and strategically timed street sweeping to reduce the
amount of catch basin cleanings.
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Complete Streets Communities
Exploring the possibility of stormwater BMP integration with Complete Streets projects
revealed that, once a community’s Prioritization Plan is awarded construction funding,
Complete Streets projects cannot effectively be modified to include stormwater BMPs. Even if a
town could, in theory, reopen the design process, project boundaries have to remain within
geo-located X, Y coordinates of the Complete Streets Prioritization Plan, which significantly
restricts the possibilities for integrating BMPs. The Complete Streets grant program does not
provide funding for design or additional construction components not directly related to
Complete Streets objectives, so the Town would have to find a separate funding stream to
cover the work and coordinate it with the existing Complete Streets implementation schedule.
As a result, the most significant and common challenge in attempting to combine stormwater
management with a Complete Streets project is the difficulty in aligning the MassDOT Complete
Streets funding with other sources that could fund the stormwater management elements of a
project. Also, trying to add a separate stormwater plan into the Complete Streets Prioritization
Plan raises many issues affecting the design and implementation of the project as a whole.
While there is an opportunity to do one holistic construction project once, the grant
requirements for the use of Complete Streets funding and the difficulty of aligning other
funding sources is a challenge – particularly for small Franklin County towns with limited staff
capacity. What is needed is an improved, single process in which stormwater and Complete
Streets are planned together. The same is true for general municipal road work.

Rural Roads Communities
The most common challenges and physical impacts of stormwater observed on the dirt roads in
the three rural pilot communities include:






Severe erosion, downcutting of road edges, surface washouts and damage to the point
of endangering public safety and local and emergency access.
Mobilized sediment resulting from erosion which clogs culverts, swales, and surface
drainage systems and contaminates nearby water resources.
Large volumes of water from heavy rain events require larger BMPs, such as
bioretention areas, dry basins, etc. Also, pre-treating stormwater with multiple BMPs,
or a “treatment train” is recommended before runoff enters surrounding water
resource areas. Most rural stormwater runoff currently drains into surrounding water
resource areas without any pretreatment.
Many rural gravel roads are also historic and were built very close to upland streams.
While the need for stormwater pre-treatment is even more urgent in the vicinity of
these important fresh water resources, roads adjacent to streams tend to be more
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spatially constrained, and associated road work can trigger additional permitting and
costs.
Smaller rural roads through upland areas conform to micro-topography so that road
beds are often much lower than the surrounding landscape with the right-of-way (ROW)
restricted by bedrock or other physical obstacles such as historic stone walls and mature
canopy trees. The severely constrained ROWs of upland dirt road settings provide
limited options for conveying and storing stormwater away from the road.
Highway Departments manage to find openings in stonewalls or discrete locations on
private property where stormwater can be conveyed to an informal bioretention basin.
Stormwater easements or other formal alternatives that could provide Highway
Departments with larger, better spaces for better stormwater BMPs would be
preferable.
Implementing sustainable stormwater BMPs to deal with stormwater hazards on rural
roads with steep slopes is considerably more challenging to design and pay for
compared to paving. Steep gravel roads are more susceptible to mobilized sediment,
and the need to stabilize the road surface and reduce the potential for erosion and
mobilized sediment is more urgent than on flat gravel roads. When faced with this
challenge and limited funding, Highway Departments may be more likely to pave the
road in order to fix the problem.

Baystate Roads is the Commonwealth’s local technical assistance program that is offered
through the UMass Transportation Center. This program provides basic information to towns
on unpaved road maintenance and stormwater management. The Vermont Agency of
Transportation’s Better Roads program9 provides technical support along with grant funding for
stormwater and erosion control on local unpaved roads. The program has allowed Vermont’s
municipalities to maintain many miles of dirt roads using BMPs such as deep gullies, stone
channels, routine crowning and other maintenance. These practices are very applicable to the
small towns of Franklin County.

Recommendations
The many challenges small towns face when trying to implement climate resilient stormwater
management projects could have long term detrimental impacts for communities and the
environment. Opportunities to combine sustainable stormwater BMPs with conventional
transportation upgrades is an opportunity that is often missed. This Plan provides rural towns

https://vtrans.vermont.gov/sites/aot/files/highway/documents/ltf/Better%20Roads%20Brochure%202018.pdf
https://t2.unh.edu/sites/t2.unh.edu/files/documents/publications/pocket_guide_0.pdf
9

31

in Franklin County with information that can be used to leverage climate resilient stormwater
BMPs as part of these transportation projects.
Sustainable stormwater project and funding should be closely integrated into state-wide
transportation planning and infrastructure improvement programs. This will support rural
towns whose capacity and resources are limited. Expanding stormwater BMP integration into
public projects will help to overcome funding barriers and will help to coordinate the relevant
agencies and programs.
In order for small towns, like those in Franklin County, to be able to implement effective
stormwater management BMPs, there will need to be changes to funding sources and
environmental permitting regulations and advocating for these at the State level will be a
necessary action. The towns and entities such as the FRCOG should also continue to assist
towns to assess sites and implement appropriate BMPs. The following is a list of
recommendations related to these issues.


Continue to seek funding that will take a pilot town’s preliminary BMP concepts to the
next stage of design and construction. This funding will most certainly involve state
Chapter 90 funds, although this source is greatly constrained due to the overwhelming
demand for just basic local road maintenance. State MVP10 funds are also a potential
source for both design and construction funding for BMPs.



State Representative Natalie Blais has filed legislation to create a Dirt Road Working
Group in the State Legislature. The goal of the working group is to “identify and
evaluate the safe, efficient, and environmentally sound maintenance and improvement
of unpaved dirt and gravel roads.”11 The working group could create ways to coordinate
and streamline different programs, including environmental permitting, and create
funding ideas for BMP implementation on unpaved roads. The FRCOG supports this
effort to advocate for changes to state funding and regulations.



Focus on identification of vulnerable dirt roads and identify which types of roads should
be prioritized for specific BMPs. More specifically, create a Dirt Roads Stormwater
Management Toolkit that will provide towns with a clear and simple methodology they

10

https://www.mass.gov/municipal-vulnerability-preparedness-mvp-program - The Municipal Vulnerability
Preparedness grant program (MVP) provides support for cities and towns in Massachusetts to begin the process of
planning for climate change resiliency and implementing priority projects. The state awards communities with
funding to complete vulnerability assessments and develop action-oriented resiliency plans. Communities who
complete the MVP program become certified as an MVP community and are eligible for MVP Action Grant funding
and other opportunities.
11
https://malegislature.gov/Bills/192/H3411

32

can use to assess unpaved roads and select appropriate BMPs based on their
assessment and classification.

12



Promote the Vermont Better Roads program as a model for Massachusetts and
advocate for funding to go with this as either a stand-alone program or have it included
in other programs such as Ch. 90, MVP, Complete Streets, STRAP, MassWorks and
others.



The FRCOG should continue to support and encourage towns to participate in a group
bidding program for maintenance of catch basins and other structural stormwater BMPs
implemented in priority locations.



Seek funding to train DPW staff, municipal officials, or town volunteers to oversee the
specialized care and maintenance of stormwater BMPs. At locations such as rain
gardens, where BMPs provide community beautification as one of the co-benefits, the
trained staff person can maintain native plantings and perform routine landscaping
work such as regrading, weeding and mulching. This staff person could also oversee the
implementation of pollinator habitat, invasive plant management, and public education,
which are also potential benefit opportunities of municipal stormwater BMPs.



Seek funding and technical assistance to provide training and support for Highway
Departments to conduct stormwater site assessments, become familiar with the Best
Management Practices in the MA DEP Clean Water Toolkit,12 and learn how to identify
and apply suitable BMPs in their transportation and development projects. The Baystate
Roads program may be well suited for this role.



Addressing aging stormwater management infrastructure in rural Village Centers and
downtown areas is challenging because the work to upgrade the infrastructure can be
cost-prohibitive for rural communities. In the spring of 2021, FRCOG released an RFR
seeking a professional contractor to conduct a study of wastewater/sewer and public
water systems and areas in need of systems in Franklin County. The need for funding for
climate resilient upgrades is common to many Franklin County towns and the urgency is
increasing along with the severity of climate change impacts, such as heavy
precipitation.

https://megamanual.geosyntec.com/npsmanual/bmpfactsheetmenu.aspx
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Conclusion
This Sustainable Stormwater Management Plan for Franklin County focused on nine
stormwater pilot communities and provided important lessons learned that can be
applied across a broader scale and to communities of all types. While the landscape
may be different across the county, ranging from a rural, unpaved road to a downtown
street, for small towns in Franklin County many of the challenges and issues are the
same. A lack of staff and resources constrains a community from being able to properly
assess priority locations, design effective stormwater solutions, and pursue complicated
funding sources for implementation.
The sustainable stormwater planning approach that FRCOG developed with the nine
stormwater pilot communities and documented in the Stormwater Technical Reports is
intended to support towns by providing the initial screening and conceptual designs for
stormwater BMPs and by positioning towns to advocate for the BMPs to be included in
plans for road work and other public improvement projects. The stormwater site
assessments and conceptual designs for each pilot community detailed in the three
Stormwater Technical Reports can serve as case studies for other towns to follow when
identifying suitable BMPs that may be appropriate for their own priority locations that
have similar stormwater vulnerabilities. With expanded and streamlined funding for
identification and implementation of sustainable stormwater management projects,
towns can become more climate resilient.
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Stormwater Site Assessment Form

FRANKLIN REGIONAL COUNCIL OF GOVERNMENTS - LAND U SE & NATURAL RESOURCES

Stormwater Site Assessment Form
Inspection Data
Municipality

Site Number

Date

Personnel

Weather

Temperature

Site Conditions During Inspection

Property Ownership

Land Use

Impervious Surfaces

Soils

Waterbodies Nearby

Seasonal High Water

Utilities

Contamination/hotspots

Site Analysis

Site Description

FRANKLIN REGIONAL COUNCIL OF GOVERNMENTS - LAND U SE & NATURAL RESOURCES

Stormwater BMPs for Roads and Urban Stormwater Runoff
Mass Clean Water Toolkit1
 Bio-retention/Filtration Basins
 Sediment Basin
 Dry Detention Basin
 Extended Detention Basins
 Deep Sump Catch Basin
 Infiltration-Recharge Basins
 Subsurface Recharge or Leaching Basin
 Wet Basin
 Permeable Paving
 Catch Basin Maintenance
 Street Sweeping
 Snow Disposal
 Stormdrain Stenciling
 Green Roofs
 Cisterns and Rain Barrels
 Rain Garden

 Vegetated Filter Strip
 Bioretention Area
 Drainage Channel with Check Dams
 Water Quality Swales (Grass or Vegetation)
 Infiltration Trenches
 Sediment Forebay
 Constructed Stormwater Wetlands
 Proprietary Separators
 Flow Splitter
 Road Salt Management
 Hazardous Materials Storage
 DPW Pollution Prevention
 Spill Prevention and Control Plans
 Lawn & Landscaping Education
 Integrated Pest Management
 Tree and Shrub Planting

BMP Sketch

On-site Interference & Adjacencies of Concern
 Utilities above/underground  Buildings
 Trees
 Fencing, Paving, Curbs
 Significant slopes
 Roads or Rails

 Abutters
 Surrounding Land Uses

Follow-up needed
 Yes  No
1

Mass Clean Water Toolkit - http://prj.geosyntec.com/npsmanual/default.aspx

Sustainable Stormwater Management Plan
for Franklin County

GIS Watershed Analysis Screening

Connecticut River Watershed
Deerfield River Watershed
Millers River Watershed

Connecticut River Watershed
GIS Watershed Screening

NHESP Priority
Upland
Gravel Roads
Habitat
Streams
171.35 miles
31987 acres 273.5 miles
High Risk
Floodplain
Crossings
Local Flooding
Tier II
8418.37 acres 933 structures
78 points
37 Facilities
All Roads
704.3 miles

Road Infrastructure within 200' RPA (Upland
Tributaries)

Town
Bernardston
Conway
Deerfield
Erving
Gill
Greenfield
Leverett
Leyden
Montague
Northfield
Shutesbury
Sunderland
Warwick
Wendell
Whately
TOTAL

All Roads miles
12.68
5.99
7.14
0.53
6.63
1.16
11.35
1.97
10.23
13.86
3.46
5.34
4.33
0.74
8.83
94.44

Gravel Roads
miles
2.37
1.98
0.52
0.00
1.75
0.00
3.54
1.86
0.74
4.55
2.01
2.56
0.49
0.08
2.72

Road Infrastructure within 100' Wetland
Gravel Roads
All Roads miles
miles
Town
Bernardston
20.56
2.70
Conway
10.80
5.53
Deerfield
25.56
3.25
Erving
1.88
0.00
Gill
22.04
4.73
Greenfield
5.92
0.00
Leverett
22.02
5.32
Leyden
5.09
3.88
Montague
23.98
5.05
Northfield
28.42
9.22
Shutesbury
12.31
5.14
Sunderland
12.03
2.79
Warwick
8.64
2.14
Wendell
3.39
0.67
Whately
27.48
4.16
TOTAL
230.13
54.58

Impervious
Surfaces
5245 acres

Road Infrastructure within 200' Major Waters
(Rivers, Ponds, Reservoirs)

Town
Bernardston
Conway
Deerfield
Erving
Gill
Greenfield
Leverett
Leyden
Montague
Northfield
Shutesbury
Sunderland
Warwick
Wendell
Whately
TOTAL

All Roads
miles
1.07
1.32
2.20
3.04
3.25
1.08
2.30
0.16
7.69
3.95
3.72
2.44
0.43
0.97
3.01
36.63

Gravel Roads
miles
0.14
0.56
0.76
0.00
0.51
0.00
0.96
0.16
1.41
2.19
2.59
0.76
0.14
0.00
0.81
11.00

Road Infrastructure within NHESP Priority
Habitat
All Roads
Gravel Roads
miles
miles
Town
Bernardston
0.27
0.27
Conway
5.02
1.72
Deerfield
7.45
1.34
Erving
0.70
0.00
Gill
7.08
2.51
Greenfield
2.44
0.16
Leverett
24.14
5.40
Leyden
0.00
0.00
Montague
36.97
6.08
Northfield
4.53
1.88
Shutesbury
4.05
1.88
Sunderland
30.41
14.86
Warwick
1.09
0.67
Wendell
0.00
0.00
Whately
7.68
4.16
TOTAL
131.82
40.94

Connecticut River Watershed (CRW)
Comparative Analysis of Stormwater Management Potential

CRW Data in Franklin County
N
Gravel
Roads

All Roads

CRW_Miles of Road Infrastructure in Water & Habitat Resource Areas

Whately

Wendell

Warwick

Sunderland

Shutesbury

Northfield

Montague

Leyden

Leverett

Greenfield

Gill

Erving

Deerfield

Conway

Bernardston
0.00
RPA_All

10.00
RPA_Gravel

20.00
30.00
MajorWater_All

40.00
MajorWater_Gravel

50.00
60.00
Wetland_All

70.00
Wetland_Gravel

80.00
NHESP_All

90.00
100.00
NHESP_Gravel

Deerfield River Watershed
GIS Watershed Screening

All Roads
836.67 miles
Floodplain
6600 acrea

Gravel Roads
233.36 miles
High Risk
Crossings
933 structures

NHESP Priority
Habitat
19676 acres

Upland
Streams
333.12 miles

Local Flooding
36 points

Tier II
44 facilities

Road Infrastructure within 200' RPA (Upland
Tributaries)

Town
Ashfield
Bernardston
Buckland
Charlemont
Colrain
Conway
Deerfield
Greenfield
Hawley
Heath
Leyden
Monroe
Rowe
Shelburne
TOTAL

All Roads miles
38.14
2.01
26.18
28.29
49.87
29.17
17.40
39.65
35.04
26.29
15.04
11.34
24.15
28.29
370.85

Gravel Roads
miles
2.79
0.74
0.96
3.54
3.5
1.73
1.06
0.64
5.22
4.58
2.08
0.87
1.5
1.41
30.62

Road Infrastructure within 100' Wetland

Town
Ashfield
Bernardston
Buckland
Charlemont
Colrain
Conway
Deerfield
Greenfield
Hawley
Heath
Leyden
Monroe
Rowe
Shelburne
TOTAL

All Roads miles
19.99
1.77
9.93
13.19
23.24
15.25
23.55
47.48
12.39
15.99
9.84
3.99
12.38
18.66
227.65

Gravel Roads
miles
6.13
0.13
1.07
2.19
10.50
4.96
3.91
2.36
6.88
7.79
5.26
1.99
2.82
2.70
58.69

Impervious
Surfaces
5245 acres

Road Infrastructure within 200' Major Waters
(Rivers, Ponds, Reservoirs)

Town
Ashfield
Bernardston
Buckland
Charlemont
Colrain
Conway
Deerfield
Greenfield
Hawley
Heath
Leyden
Monroe
Rowe
Shelburne
TOTAL

All Roads
miles
2.21
0.13
4.07
14.57
17.59
0.82
3.52
5.94
1.25
1.41
1.70
4.49
7.81
3.78
69.28

Gravel Roads
miles
0.51
0.00
0.08
0.91
8.32
0.25
0.75
0.42
0.51
1.13
0.85
0.02
0.28
0.15
14.19

Road Infrastructure within NHESP Priority
Habitat

Town
Ashfield
Bernardston
Buckland
Charlemont
Colrain
Conway
Deerfield
Greenfield
Hawley
Heath
Leyden
Monroe
Rowe
Shelburne
TOTAL

All Roads
miles
11.84
0.00
7.08
16.14
19.14
19.52
4.39
10.24
6.64
0.53
3.81
1.61
9.18
4.05
114.16

Gravel Roads
miles
0.99
0.00
0.60
1.51
8.16
3.27
0.81
1.00
2.07
1.33
0.00
0.00
0.20
0.53
20.47

Deerfield River Watershed (CRW)
Comparative Analysis of Stormwater Management Potential

DRW Data in Franklin County
N

DRW_Miles of Road Infrastructure in Water & Habitat Resource Areas

Gravel
Roads

All Roads

Shelburne

Rowe

Monroe

Leyden

Heath

Hawley

Greenfield

Deerfield

Conway

Colrain

Charlemont

Buckland

Bernardston

Ashfield
0.00

20.00

RPA_All

40.00

RPA_Gvl

MajorWater_All

60.00

MajorWater_Gvl

80.00

100'Wetland_All

100.00

100'Wetland_Gravel

120.00

NHESP_All

140.00

NHESP_Gravel

160.00

Millers River Watershed
GIS Screening Analysis

All Roads
306 miles

Gravel Roads
84 miles
High Risk
Floodplain
Crossings
2024 acreas 933 structures

NHESP
Priority
Habitat
6382 acres
Local
Flooding
24 points

Road Infrastructure within 200' RPA
(Upland Tributaries)

All Roads miles
Town
Erving
4.22
Montague
0.85
New Salem
1.12
Northfield
0.60
Orange
10.98
Warwick
10.38
Wendell
6.66
TOTAL
34.81

Gravel Roads
miles
0.94
0.25
0.36
0.12
1.87
3.06
1.84
8.44

Road Infrastructure within 100' Wetland

All Roads miles
Town
Erving
8.63
Montague
2.22
New Salem
7.95
Northfield
2.35
Orange
32.31
Warwick
23.27
Wendell
14.60
TOTAL
91.32

Gravel Roads
miles
1.03
1.13
8.87
1.65
5.82
13.08
11.84
43.42

Upland
Streams
1288 miles

Impervious
Surfaces
2093 acres

Tier II
13 Facilities
Road Infrastructure within 200' Rivers,
Ponds, Reservoirs

Town
Erving
Montague
New Salem
Northfield
Orange
Warwick
Wendell
TOTAL

All Roads Gravel Roads
miles
miles
3.30
0.38
0.76
0.01
1.75
1.22
0.00
0.00
8.95
1.18
2.71
1.24
1.90
1.16
19.38
5.19

Road Infrastructure within NHESP Priority
Habitat

Town
Erving
Montague
New Salem
Northfield
Orange
Warwick
Wendell
TOTAL

All Roads Gravel Roads
miles
miles
4.93
0.60
4.76
0.70
3.06
1.28
0.00
0.00
8.39
0.49
9.60
2.19
2.64
1.99
33.39
7.25

Millers River Watershed (CRW)
Comparative Analysis of Stormwater Management Potential

MRW Data in Franklin County
N

All Roads

Gravel
Roads

MRW_Miles of Road Infrastructure in Water & Habitat Resource Areas

Wendell

Warwick

Orange

Northfield

New Salem

Montague

Erving

0.00

10.00
RPA_All

RPA_Gravel

20.00
MajorWater_All

30.00
MajorWater_Gravel

40.00
Wetland_All

50.00

60.00

Wetland_Gravel

NHESP_All

70.00
NHESP_Gravel

80.00

