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Like many communities, the Town of Chelmsford’s
stormwater system is old and faces challenges related
to stormwater quality and quantity; system maintenance
and capital upgrades; localized flooding; and compliance
with the federal MS4 General Permit, which regulates the
Town’s stormwater discharges. Even though the Town
completes regular maintenance tasks such as catch
basin cleaning and street sweeping, and projects utilizing
Stormwater Division staff, such as water quality sampling
and drainage infrastructure maintenance and repair, only
limited information is available about the condition of
the Town’s 30 miles of stream and 95 miles of drainage
infrastructure. The stormwater drainage infrastructure
consists of approximately 4,500 catch basins, 800 drain
manholes, 210 culverts, and 594 outfalls. A comprehensive
plan was required to understand the full range of current
and future stormwater needs, so that funds raised
through the Town’s Stormwater Enterprise Fund could
be allocated based on greatest need and provide the
planning needed to proactively improve the system and
avoid operating in an emergency repair response mode.
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In 2018, the Town adopted a Stormwater Enterprise
Fund. The Stormwater Enterprise Fund revenues
have replaced what was once annual appropriations
at Town Meeting into a reliable and recurring revenue
source that is already making a significant difference in
the ability of the Town to plan and execute stormwater
system maintenance, flood control, and water quality
improvement projects. The Town’s goal is to utilize these
funds to proactively and efficiently invest in upgrading
and improving the current stormwater system. To date,

stormwater enterprise funds have been leveraged to raise
additional funds through grants to pay for infrastructure
improvements. The Stormwater Enterprise Fund has also
afforded the Town the opportunity to hire additional staff,
dedicated to stormwater management. This has given the
Town the ability to perform more work in-house, utilizing
municipal personnel, to meet federal stormwater permit
requirements; to maintain the drainage system; and to
implement infrastructure improvements.
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The Stormwater Management Master Plan
This Stormwater Management Master Plan captures
the Town’s current stormwater management efforts
and operations, federal stormwater permit compliance
requirements, and needed drainage infrastructure
repairs, and culminates in a Capital Improvement Plan for
the next five years and beyond.

This Plan includes a condition assessment of a large
portion of the Town’s stormwater system and a
prioritization process for implementing future projects to
ensure that the Town’s available resources are allocated
efficiently and effectively. Given the Town’s Stormwater
Management Goals, five types of projects are considered:
1

stream maintenance

2

culvert evaluation and rehabilitation

restore streams and aquatic habitat

3

localized flood mitigation

ensure continual and proactive
maintenance of drainage infrastructure

4

federal stormwater permit compliance

5

green infrastructure retrofits

The Town identified the following goals for development
and implementation of the Stormwater Management
Master Plan:

reduce localized flooding
comply with all federal stormwater
regulations
protect and improve water quality

Wondering what a word means?
See Appendix A for a list of definitions and
abbreviations.

incorporate green infrastructure/low-impact
development practices to the extent feasible
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Identified Actions
Stream Maintenance

Culvert Evaluations/Rehabilitations

Urbanization, and the associated increase in impervious
surface area over time, has led to the use of grey
infrastructure (catch basins, piping, culverts, etc.) to
quickly convey stormwater into nearby streams. Grey
infrastructure can alter natural stream flows, especially after
high intensity rainfall events, because more stormwater
runoff is reaching the stream faster compared to when
stormwater is infiltrated through the soil. Altered stream
flows can lead to significant impacts on stream health.
Streams receiving stormwater from grey infrastructure
may experience sediment and nutrient loading, habitat
degradation, and erosion. Sediment build-up, debris,
vegetative overgrowth, and deteriorating retaining walls
and culverts can all be problematic and contribute to
localized flooding. Healthy open channel streams and
brooks are an integral part of flood protection.

Culverts direct stormwater or stream flow under roadways,
train tracks, driveways, and other assets. In large storm
events, culverts may become overwhelmed and cause
flooding. In addition, culverts that were designed with
antiquated rainfall frequency data may also be more likely
to flood. As rainfall patterns shift with climate change,
culverts may become more vulnerable to flooding as high
intensity rainfall events increase. Deteriorating culverts are
susceptible to failure, which can cause serious problems
such as road collapses, washouts, and flooding.
Chelmsford has 210 culverts that are municipally owned
and maintained. Culverts vary widely in size and material.
Where feasible, a visual inspection was attempted at
every culvert to document the depth of sediment within
the culvert, identify obstructions, and record notable
structural defects. Culvert recommendations can be
grouped into the following categories:

A condition assessment of the Town’s streams and
brooks was performed to understand the scope of work
and cost associated with rehabilitating deficiencies in
these assets. A walking stream survey was conducted
on approximately 17 of the Town’s 30 miles of streams,
to document stream condition and to develop a list
of recommended improvements. Recommended
improvements include removal of debris within the stream
channel and along embankments, including fallen trees;
cutting back overgrowth along the embankments that
is encroaching on the stream channel; and removal of
sediment in the stream bed and at culverts. The estimated
planning level cost to complete the stream improvement
work is $3.6 million, if the Town were to hire an outside
contractor to complete the work. The estimate includes
an allowance for design, permitting and construction.

Stream assessment
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1

removing sediment and debris that is
obstructing flow and reducing culvert
capacity (49%)

2

performing a structural assessment of box
culverts to gain a better understanding of the
condition of the culvert and the potential need
for future rehabilitation or replacement (8%)

3

performing television inspection of pipe
culverts that could not be fully inspected (17%)

4

repairing or replacing existing culverts that
have deteriorated, including all corrugated
metal culverts (40%)

A diagram of stormwater runoff relative to impervious surfaces (left) and increased green infrastructure (right)

Culverts identified for future maintenance, evaluation
or repair are identified as separate projects within the
Stormwater Capital Improvement Plan and have been
assigned planning level costs. Many culverts require
cleaning and/or further visual assessment or a structural
evaluation to fully understand the extent of repairs that
will be required.
The estimated planning level cost for identified
maintenance, inspection/evaluation and rehabilitation/
replacement of culverts is estimated at $3.2 million.
This cost assumes reliance on Stormwater Division staff
for some of the culvert maintenance and rehabilitation/
replacement work. Costs will increase once additional
condition assessment data is obtained and those project
needs are folded into the plan.
Localized Flood Mitigation
Chelmsford largely manages stormwater through a system
of pipes and drains, also known as grey infrastructure.
Most of the drainage infrastructure was built in the 1950s
and 1960s and was designed based on historic, outdated
rainfall data. With an increase in impervious surfaces (or

areas that do not allow for stormwater to infiltrate into
the ground), and extreme wet weather events occurring
more frequently and with greater intensity due to climate
change, many older systems are no longer adequately
sized to function properly. This can lead to localized
stormwater flooding and property damage. Localized
flooding happens when rainfall overwhelms the capacity
of drainage systems to redirect stormwater or the ability
of a stream to take on the stormwater runoff.
Public works and engineering staff identified eight (8)
areas with reoccurring localized flooding. A site visit
was conducted at each location to document existing
conditions and identify potential solutions. At some
locations, the solution will require a phased approach that
includes evaluation, design, and construction phases.
The goal at each location is to eliminate localized flooding
while incorporating Best Management Practices for
green infrastructure. Planning level costs for evaluation
are included in the Stormwater Master Plan / Capital
Improvement Plan for each flooding location. The total
initial cost to evaluate localized flooding projects is
estimated at $215,000. Costs for design and construction
will be generated as part of the evaluation process.
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Federal Stormwater Permit Compliance

Green Infrastructure Retrofits

The Town’s current stormwater discharges are covered
under the 2016 General Permit for small Municipal
Separate Storm Sewer Systems (MS4 Permit). The MS4
Permit requires the Town to fulfill several requirements
for compliance. The requirements fall under the following
minimum control measures:

The best strategies for managing stormwater are
evolving, and so is Chelmsford. The Town has pursued
green infrastructure improvements to complement its
existing grey infrastructure. Green infrastructure allows
water to soak through the soil or other material, providing
some degree of treatment and recharging groundwater
supplies. Green infrastructure can remove and reduce
pollutants typically found in stormwater including oils and
greases, nutrients, bacteria, and metals.

•
•
•
•
•
•

Public Education and Outreach
Public Participation and Involvement
Illicit Discharge Detection and Elimination
Construction Site Stormwater Runoff Control
Post-Construction Stormwater Management
Good Housekeeping and Pollution Prevention

In addition, there are requirements included in the MS4
Permit related to water bodies within Chelmsford that are
impaired for bacteria, turbidity, and phosphorus.
The Town is actively working to meet the post-construction
stormwater management requirements of the MS4
Permit as they relate to pollutant removal requirements
and long-term operation and maintenance of structural
Best Management Practices through the development of
a new stormwater bylaw and accompanying stormwater
rules and regulations.

The Town should target areas for installation of green
infrastructure on municipally owned parcels to:
comply with the requirements of the
MS4 Permit, such as constructing Best
Management Practices to remove
phosphorus in the Concord and Merrimack
River watersheds
coincide with scheduled construction
projects on municipally-owned property
recharge groundwater in wellhead
protection zones
mitigate localized stormwater flooding

Detailed summary tables were developed outlining
the requirements of the permit over the next 10 years.
Specific details for each minimum control measure,
including measurable goals, implementation timeframes,
and individuals responsible for implementation, were
identified. The Town intends to continue to rely heavily on
Stormwater Division staff to implement the requirements
of the permit. Complying with the impaired waters
requirements and implementing the required Illicit
Discharge Detection and Elimination Program will carry
the largest burden.
Images of a rain garden at the Public Library (top right) and a rain
garden at Town Hall (bottom row). Images by the Town of Chelmsford
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Stormwater Capital Improvement Plan
and Prioritization
The Town has identified immediate and long-term needs,
solutions, and implementation costs. Rating criteria and
project grouping alternatives were developed for each
Stormwater Capital Improvement Plan Project. Projects
were prioritized based on asset condition and risk of failure,
consequence of failure, project costs, available staffing
resources and equipment, and required implementation
timeframes for meeting MS4 Permit requirements to
develop the Stormwater Capital Improvement Plan.
The Capital Improvement Plan assumes that the current
funding and spending will remain relatively constant. Capital
improvement project costs range from a few thousand
dollars to hundreds of thousands of dollars. Currently, the
Stormwater Division, through the Stormwater Enterprise
Fund, can commit up to $100,000 annually for capital
improvement projects in addition to municipal staff time.
The Capital Improvement Plan has a 21-year outlook
assuming consistent funding is available into the future.
As the Town collects more condition assessment data
in the early years of the program, especially as it pertains
to larger projects where outside consultant/contractor
support is needed for implementation, the Town will need
to re-evaluate whether allocating $100,000 annually
towards these projects is still adequate to meet the
Town’s drainage infrastructure needs. If the findings
are that the Town has an increasing number of projects
that warrant immediate attention and require outside
assistance to address, the Town will need to re-evaluate
their existing funding sources at that time, and explore
implementation of a capital improvement plan that
condenses the implementation timeframes and increases
the amount of capital available annually to direct towards
these critical projects. Completing capital improvements
in-house, where feasible, will present a substantial cost
savings to the Town.
The cost of implementation of the 21-year Program
is estimated at $3.4 million (in 2020 dollars) based on
condition assessment information available at this time.
Once additional evaluation data is collected, costs will
increase. Costs also assume that Stormwater Division
staff will contribute significantly to the implementation of
the Capital Improvement Plan, including performing all
stream maintenance.
Project prioritization will be re-evaluated on an annual
basis following collection of the additional condition
assessment data. The Stormwater Master Plan is meant
to be a living document that should be updated regularly
by the Town to reflect the latest information and practices
regarding stormwater infrastructure and management.

Work in Chelmsford in 2010

Town of Chelmsford Stormwater Management Master Plan

|

7

