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INTRODUCTION
The undersigned members of the Somerset Stormwater Study Committee (“the
Committee”) submit this final report to the Mayor and Somerset Town Council. We report below
on the work of the Committee, including:
•
•
•

The steps taken by the Committee to fulfill its mandate from the Town Council;
The Committee’s factual findings resulting from its investigation into the causes, nature
and extent of the harm resulting from stormwater runoff, as well as the steps taken by
Somerset homeowners to mitigate the impact of stormwater runoff; and
The Committee’s recommendations to the Council, including a recommended statutory
framework for consideration by the Council.
Ellen Globokar, Chair
Julie Abrams
Susannah Goodman
Julie Greenberg
Haya Berman Hakim
Jan Kaufman
Edward Schwartz
Brian Smith

Our capacity to produce a useful report has depended to a large extent on the confidence
of Town residents that their investment of time in responding to a survey and interviews, braving
the rain to film runoff during a storm, tromping around in their backyards to look for drain pipes
and the like would lead to something worthwhile. We have appreciated their support! 1
Our substantive report follows the Executive Summary immediately below. A glossary of
terms can be found in Appendix A.

1

Thanks to those who were members of the Committee as originally constituted but who were unable to continue
Committee work. until report completion: Courtenay Labson and Michael Roark. Thanks to Barbara Marenus for
copy-editing the final report. Thanks to Matt Trollinger, Town Manager, for assistance of all kinds and Dr. Tolbert
Feathers, Town Arborist, for very helpful analysis. We learned a lot from the residents and staff of the Town of
Chevy Chase; we appreciate the information they provided and commend them for their leadership in this area. We
are also very grateful for the spirit of collaboration demonstrated by Neil Weinstein and staff at the Low Impact
Development Center and Rainplan.
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EXECUTIVE SUMMARY
The Somerset Stormwater Study Committee (the “Committee”) began its work in
November 2020 with a mandate from the Somerset Mayor to define problems associated with
stormwater runoff in Somerset and to analyze the efficacy, costs, and benefits of possible
solutions. The Committee organized an inclusive process for gathering information, prioritizing
key issues, and developing recommendations, which are elaborated on in the Committee report.
Guiding Questions
The Committee developed a set of guiding principles to execute its mandate and organize
its research and recommendations:
•
•
•
•
•
•

To provide runoff control recommendations that are the least burdensome to residents
while keeping Somerset livable, aesthetically appealing, and thriving
To recommend practices that have environmental benefit beyond reducing runoff
To ensure that property values are sustained by making recommendations that protect
both private property and the overall environment
To ensure that current and incoming residents and builders know expectations on runoff
when they are relevant to building and landscape design
To develop regulations and practices that are equitable, understandable, easily
administered, and supported by the community after public education campaigns
To encourage runoff solutions that catalyze private and community coordination
Process

The Committee followed an inclusive process to gather input from Town residents, other
Town Committees, Town Staff, and the Town Council; to learn from experts and the experiences
of other towns; and to solicit feedback on preliminary findings and recommendations. This
process included:
•
•
•
•
•

Monthly committee meetings open to Town residents and attended by a liaison from the
Town Council
Five articles in the Town Journal
A survey of Town residents that received responses from 53 percent of households,
followed by a Town Forum to present survey results
Outreach to Montgomery County officials and other stormwater experts to better
understand the scope of the problem as well as possible solutions
Conversations with neighboring jurisdictions regarding their regulatory approaches, as
well as desk research into approaches adopted by several jurisdictions across the country
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Findings
The Committee’s research revealed a high level of concern among residents about
stormwater runoff, which has been affecting many households for years; while residents have
spent substantially on mitigation, most have not fully resolved their issues. Because of
Somerset’s hilly topography, problems with stormwater tend to occur in clusters of homes, and
individual homeowners are often affected by runoff from neighboring properties. Stormwater
runoff challenges are only likely to increase due to an increased frequency and intensity of
downpours attributed to climate change. Nonetheless, the County has routinely waived its own
requirements for stormwater runoff management for new construction in Somerset in the last
decade. Key findings that motivated our recommendations were (see the full report for citations):
•
•
•
•
•
•
•
•

•
•

Over 70 percent of responding households rated stormwater a 4 or 5 (out of 5) in
importance, and over 70 percent stated that stormwater runoff had affected their house,
yard, or both. More information
Of the 154 households that reported being affected, 79 percent reported mitigation
efforts, but only 19 percent of those reported that their efforts were fully successful.
More.
Households that provided data on the cost of their mitigation efforts have collectively
spent an estimated $3,000,000 to address (mostly unsuccessfully) runoff issues in the last
five years. More.
Somerset’s tree canopy coverage has dropped from 68 percent to 57 percent from 2009 to
2018; however, most of the tree loss does not appear to be related to new construction.
More.
Heavy precipitation events have increased by 55 percent in Maryland between 1958 and
2016 and could increase by another 40 percent by 2100 if greenhouse gas emissions are
not reduced. More.
Flooding in Montgomery County shows an upward trend from between 2 to 4
occurrences per year before 2010 to 11 to 39 occurrences per year since 2010. More.
Sampling of macroinvertebrates (e.g., snails, worms, crayfish) in the Little Falls Branch
shows a substantial decrease in their population in the last 25 years. More.
On an ongoing basis, there is considerable home renovation work in Town that adds
impervious surface, and there is currently no regulation of runoff from those new
surfaces. Only new home construction entails runoff regulation by the County and only
very recently by the Town. In terms of County regulation, none of the 18 permits for
Somerset homes built since September 2013 required storage of runoff up to the quantity
required by County regulations, and 100 percent of the required storage was waived by
the County for the three most recent permits. More.
Many mitigation solutions implemented by homeowners are likely no longer functioning
effectively due to age and lack of maintenance. More.
There are few examples across the country of regulatory schemes adopted for the purpose
of mitigating and reducing effects of stormwater runoff on residential homes and
property; most such schemes are adopted for the purpose of controlling erosion,
groundwater pollution, and surface water pollution. More.
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Accomplishments of the Committee
During the committee’s tenure, there were opportunities to use our findings to begin to
implement improvements to the Town’s stormwater management. The Committee worked with
the Town Council to:
•

•

•

Use survey results to lay a strong foundation for the development of a Stormwater
Masterplan by the Low Impact Development Center, a plan which deepens the Town’s
understanding of stormwater runoff dynamics and helps identify possible locations for
productive collective approaches to stormwater runoff mitigation.
Propose interim changes in the Somerset Town Code to address stormwater management
for new home construction. This was motivated by increasing concern expressed by
Town residents about “waivers” offered by the County. The bulk of these
recommendations became effective in December 2021 on an interim basis.
Organize a tour of the many Somerset properties that have installed stormwater
mitigation measures as part of the Montgomery County RainScapes program, to give
residents an opportunity to see firsthand the options available to them, and to ask other
homeowners about their effectiveness.
Recommendations

Taking into consideration the above findings as well as the efficacy, costs, and benefits of
potential solutions, the Committee is making numerous recommendations intended to reduce the
impact of stormwater runoff currently experienced by homeowners and to limit the impact that
future construction is likely to have. The recommendations are intended to prevent worsening
damage from stormwater in the short-term while also preparing for long-term impact likely to
occur due to climate change. The historic practice of conveying runoff from precipitation off
property will need to evolve into storing precipitation where, or close to where, it falls while
protecting property and vulnerable vegetation. The Committee also hopes that the
recommendations will motivate collective action for a Town-wide problem that cuts across
property lines. These legislative and non-legislative solutions include:
•
•

•
•

Adoption of a comprehensive legislative framework (the “Stormwater Code”) that
would limit the stormwater runoff resulting from construction of new homes and
renovation of existing homes in Somerset. More on recommendation.
Requirement that all new home construction requiring a County Sediment Control
Permit and all renovations of existing homes adding 150 square feet of new impervious
surface should provide for management of stormwater runoff for a 1-year storm event (a
storm resulting in 2.6 inches of rainfall within 24 hours). More.
New code provisions should incorporate the existing Town Code requirement that new
driveways be constructed using permeable materials. More.
Requirement that all drainage from construction subject to the Code (including from
downspouts) must not direct any runoff onto neighboring properties. More.
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•

•
•
•

•
•
•
•

•

Creation of a guide for new construction applicants that will establish a formula under
which stormwater runoff solutions would be measured for purposes of compliance with
requirements; the formula should be established for all solutions that contribute to
satisfying the retention requirements (e.g., rain gardens, drywells, cisterns, and swales).
Homeowners would be required to enter into a written maintenance agreement under
which they commit to maintaining solutions. More.
Annual inspections of all new construction drywells and downspouts by the Town or a
system that incorporates self-inspections at the owner’s expense. More.
More formal management of the construction permit applications by the Town Manager
with permit review handled by a body separate from the Town Council (as other
jurisdictions, including the Town of Chevy Chase, have done). More.
With respect to new construction, requirement that a permit be sought from the Town
before a permit is sought from the County, and for a pre-construction informational
meeting with the builder before a Town Building permit application will be processed.
More.
Submission of results from at least four soil analyses or percolation tests as well as an
arborist’s assessment of the species, category, and health status of all trees on the lot be
completed and submitted at least one week before this informational meeting. More.
Requirement that affected neighbors be notified if permits are significantly modified
after issuance by the Town. More.
No building permit for an in-ground pool be approved if the applicant is seeking a
variance of the Town Code’s standard for rooftop runoff storage. More.
Recommendations for residents who wish to explore the many options available for
reducing stormwater runoff and its impacts, whether related to new construction or not.
These options include raingardens, increased plant beds, reduced impervious surfaces
such as driveways, drywells, tree planting, and redirection of drainage pipes and
downspouts away from neighbors’ properties. A Resource Guide has been developed to
help residents if they choose to follow these recommendations. More.
Establishment of a process to recruit Somerset households to form Runoff Remediation
Teams. These teams would help allocate Town funds or grant funding to support
development and implementation of runoff mitigation installations that benefit multiple
households. To prepare for an equitable roll-out of installations, the Committee
recommends that runoff mitigation plans in addition to the four already developed by
LIDC be drawn up for mini-watersheds, with priority given to those with the most
significant drainage problems. More.
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I.

THE WORK OF THE COMMITTEE: PROCESS

Please refer to the Glossary of Terms (Appendix A) for definitions of any terms that
may be unfamiliar, including “green infrastructure” and “grey infrastructure.”
A.

The Committee’s Charter and Organization

The Committee was established pursuant to a charter by the Mayor, in accordance with
Section 13-1 of the Town of Somerset Code, in order to “define any problems associated with
stormwater runoff in the Town, analyze the efficacy, costs and benefits of possible solutions, and
submit a report to the Mayor and Town Council.” The Committee’s term was established for one
year, which was extended in November 2021, with members re-appointed in January 2022.
The Mayor appointed nine residents to serve on the Committee, including a Council
Member Liaison and Council Member Alternate; and included one member of the Town
Environment Committee and the Parks and Natural Resources Committee, each, as non-voting
liaisons. Resident Ellen Globokar was appointed to serve as Chair of the Committee.
Pursuant to the terms of the Charter, Chair Globokar established various subcommittees,
including the Survey, Trees, Impact of Construction, Other Impacts, Resources, and Rules and
Regulations Subcommittees. The full Committee met monthly, and subcommittee meetings were
held periodically as needed. It was common for several residents to join the Committee for
meetings.
The Committee published five articles in the Town Journal in the February, April, June,
August and November editions in 2021.
As further background, we note that over the last decade, the Town has taken several
steps to reduce drainage problems on public lands. See Appendix C for discussion.
B.

The Committee Process

While many members of the Committee had experienced drainage problems produced by
stormwater runoff on their own property or had witnessed the impact on neighbors and the
Town, most did not have technical expertise. Our first challenge was to educate ourselves and to
understand the impact stormwater runoff was having on the Town. Some of the questions we
wanted answered were:
•
•
•
•

Was the entire Town affected or did problems cluster?
Was runoff getting worse, and, if so, why?
Were the major causes of the runoff problem climate change, our topography, new
construction from which runoff was not being adequately captured, and/or the loss of our
tree canopy?
Or were there causes about which we were not yet aware?

We hoped to aggregate the financial burden that drainage problems caused by runoff has
placed on residents in terms of damage to their property and/or the cost of attempted mitigation
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with installations such as sump pumps, drains, rain gardens, and swales. We wanted to learn
from residents which mitigation efforts had proved successful so we could share helpful
information and prevent installation of costly remedies that had been unsuccessful. Questions we
sought answers for included:
•
•
•

How were homeowners maintaining the infrastructure they had installed and at what
annual cost?
Did areas within the Town that had undergone more recent development have greater
drainage problems?
In the case of basement flooding, was the age of the house relevant?

In addition, we had to understand both the County’s regulations relating to storage of
stormwater runoff for new home construction and how the County has been enforcing (or not
enforcing, but waiving) its own regulations. Was it possible to comply with County stormwater
regulations and not need a waiver? Would implementation of the County regulations without
waivers result in significantly fewer runoff problems?
Taking Advantage of Early Opportunities for Problem-Solving
Before discussing the Committee’s process and how it transpired, we want to highlight
that the Committee did not bury itself in study and emerge at the end of its study with a report
containing recommendations for action. Rather, as opportunities arose to use the knowledge we
had gained to that point, we took advantage of those opportunities.
The first opportunity: Early in our study, we felt the need for additional technical
assistance with field evaluations of stormwater runoff problems we were beginning to pinpoint.
We knew that the Town was prepared to consider supporting our work with a small expenditure
for a consultant, but the amount contemplated would not be adequate to the task as it was
materializing.
In spring 2021, we learned that the Town of Somerset would be receiving funds from the
federal American Rescue Plan Act (ARPA) that could be used for green infrastructure projects.
We proposed to the Town Council that -- anticipating those funds -- the Town invest more in
technical assistance than originally contemplated. The Town did so, with the result that the Low
Impact Development Center (LIDC) was able to conduct its work developing a Stormwater
Masterplan in parallel with the Committee’s, with considerable synergy and cross-fertilization of
ideas. The Committee obtained the technical support it needed and the LIDC was able to
experiment with the means to provide technical support to communities such as ours through the
Masterplan that addresses collective action and an associated Rainplan dashboard that provides
“water balances” for individual Somerset lots.
The Committee will be scheduling a second Town Forum at which it will present this
report, and the LIDC Stormwater Masterplan and Rainplan dashboard will be presented.
The second opportunity: In late summer 2021, several members of the Town Council
approached the Committee and asked that we jumpstart our recommendations for changes in the
Somerset Town Code to address stormwater management for new home construction. Their
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request was motivated by the increasing concern expressed by Town residents about “waivers”
offered by the County of the County’s requirements for storage of stormwater runoff from new
homes. The Committee responded, provided recommendations, and the bulk of those
recommendations became part of the Town Code, effective in December 2021.
1.

The Survey

We felt the best way to understand Somerset residents’ experience, perceptions, and
viewpoints was to collect data directly. Was stormwater runoff an issue important only to those
experiencing drainage problems, or was it a more widely shared concern? If it was a concern,
what did residents believe were the main causes? Additionally, we hoped a survey would give us
insight into successes and failures individual residents had experienced in tackling drainage
problems on their own property, as well as the costs. Finally, we wanted to know what Town
policies, practices, and regulations residents might support to address this issue.
We anticipated that the survey results would be important, but it became clear as
we analyzed responses that they would be pivotal to shaping our study, particularly
because they helped productively direct subsequent inquiries and field work.
We constructed a survey of 21 questions that was distributed online and by hard copy to
all 413 Somerset households. (The survey questions can be found in Appendix E.) To increase
participation, we publicized the survey through postings in the Town Announcements, on the
Somerset listserv, and in articles in the Town Journal. Committee members went door-to-door
distributing hard copies to all households, hoping to remind those who had not yet participated
online yet to either do so, or to fill out a hard copy.
The survey was open from February 3 to March 28, 2021, with only one response
accepted per household.2 A total of 220 households participated out of a possible 413 (53
percent), making the survey one of the most successful in Somerset’s history. The analysis of
survey results was completed by the Committee and results were presented in a Town (virtual)
Forum organized by the Committee on April 29, 2021.
2.

Beyond the Survey

Several large storm events occurred during the 16 months our Committee was
constituted, particularly during the fall of 2020 and through the spring of 2021. These events
gave us the opportunity to see first-hand and document the degree to which runoff was flooding
homes, crossing property lines, inundating yards and sidewalks, and overflowing storm drains in
the streets. We talked with individual homeowners. In one instance, we alerted concerned
residents about an impending storm, invited them to send videos of the runoff and set up a drop
box for homeowners to send the videos. These observations and videos greatly informed our
understanding of runoff problems and were also shared with the LIDC.

2

While addresses were requested in order to map out areas of flooding in the Town, they were not required. Street
names, however, were required.
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The Committee interviewed six households residing in homes that received Sediment
Control Permits without a waiver of the County’s requirements for storage of runoff. (See
section 3B below for discussion of the relevant regulation.) We thought the interviews might
offer some insight as to what circumstances allowed some Somerset homes to meet storage
requirements whereas others did not. Appendix D provides a full discussion of what we learned.
3.

Talking to Experts and Developing Recommendations

We reached out to Montgomery County officials and other stormwater experts to better
understand the scope of the problem as well as possible solutions. Some of the experts we
consulted for general orientation on stormwater runoff issues were:
•
•
•
•

Mark Ethridge, Manager, Water Resources Section, Montgomery County Department of
Permitting Services;
Kelly Oklesson, Director, Groundsmith Collective;
Jason Papacosma, Arlington County (VA) Watershed Programs Manager; and
Mike Hunninghake, Program Manager of Sustainable Maryland.
a) Regulatory Approaches

To research regulatory approaches, we reached out to neighboring jurisdictions as well as
looking more widely across the country. We were aware that given Somerset’s size, not all
approaches would be applicable, particularly those that required considerable administrative
oversight. Our Rules and Regulations Subcommittee reviewed regulation close to home in the
Town of Chevy Chase, Martin’s Additions, and Garrett Park, Maryland, as well as researching
regulations in Arlington County, Virginia; Ann Arbor and Grand Traverse County, Michigan;
Santa Monica, California; and Palatka, Florida.
See p. 36 for overarching considerations regarding proposed code changes.
b) Regulatory Context
Over the past five years or so, many new home building permit hearings held by the
Town Council have included testimony from residents about the perceived negative impact of
new home construction. In this type of construction, larger houses with large patios and pools
replace smaller houses, often necessitating removal of many trees and creating potential for
increased runoff from additional impervious surfaces. Residents express confusion about what
regulations are relevant to their concern and which authorities administer the regulations.
The discussion below is the regulatory context within which the Town operated from
2010 until late 2021.
Beginning in 2010, all new houses constructed in Montgomery County were required to
adhere to Maryland requirements for on-site storage of runoff from impervious surfaces,
primarily in storage devices entitled “drywells” that are described more on in Appendix B, p. 63.
The requirements are conveyed in a “Sediment Control Permit” (SCP). There is no mandate for
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the County to consider whether or where water beyond the amount for which storage is required
flows from the property, although the hydrologic analysis done in for application for the permit
does provide information on lot-to-lot drainage. Additionally, the County tries to ensure that
impact on neighbors is not increased beyond the levels they have historically experienced.
The current Montgomery County standard for calculation of how much runoff needs to
be stored onsite is based on Maryland guidelines. The standard requires that after a new house is
constructed, the lot must store the amount of runoff from a one-year rainfall event (currently set
as 2.6 inches in 24 hours) that would be absorbed if the lot on which the house to be built were
entirely in a natural state as undisturbed woodland. This amount of stored runoff can range from
1.6-1.8 inches of a one-year rainfall.3
To give a sense of the amount of storage required, in a recent permit application for a lot
of 8,400 square feet in which the house’s rooftop and other impervious surface covers about 35
percent of the lot, the storage volume calculated by the county was 650 cubic feet, or 4,900
gallons.4 For comparison, a 12-by-24-foot pool with an average depth of 5 feet holds about
10,800 gallons, just over twice as much as the runoff that needs to be stored.
The original houses that new homes replaced also produced runoff, but typically less than
their replacements, and the runoff generated was often less apparent because it was conveyed
more directly (often through pipes) to the street or to the storm or wastewater sewer system. The
County administered on-site storage requirements in Somerset rigorously until 2013 but then
began to give partial or full waivers of requirements.
This report addresses waiver-related issues in a number of places. See:
•
•
•
•

p. 18 for the water quality rationale for the requirement for on-site storage of runoff
p. 27 for more information on the trend in waivers granted for new homes in Somerset
from 2010-2021
p. 40 for discussion of the rationale for the Committee’s recommended changes in the
Town Code regarding storage of runoff from new homes
Appendix D for discussion of interviews conducted with homeowners whose homes were
constructed before 2013 and for which requirements for on-site storage were not waived
by the County
4.

An Opportunity to Recommend Interim Changes to the Town Code

In early fall of 2021, because of community concern about the waivers of stormwater
runoff storage requirements being routinely granted by the County for new home construction,
members of the Town Council informally requested that the Committee suggest code changes for
building permits for new homes in advance of more comprehensive code change for all building
permits that we anticipated submitting with our final report. We label these proposed code
changes “interim code changes.”

3
4

The lower figure is used for soil that is less absorbent and the higher figure is used for soil that is more absorbent.
One cubic foot represents about 7.48 gallons.
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In developing these interim code changes, the Committee’s foremost concern was to
create a process in which Town Council staff and consultants did not have to conduct or rely on
highly technical evaluations of the property and anticipated runoff patterns. We also aimed to
change the sequencing of the process so that in the consideration of a building permit, the
Council did not first have contact with the applicant and consider permits after County approval.
Lastly, we wanted to align with the County standard. We believed that a code change with these
elements would provide leverage for discussions with applicants that would lead to the design
changes that made waivers of storage requirements smaller or not necessary at all.
We recommended:
•
•

•
•

A process of consultation with the building permit applicant and consideration of the
permit prior to County approval.
A requirement that the volume of rooftop runoff that had to be stored onsite is the volume
created by a 2.6-inch rainfall event. (We note that even though the target of the volume
from a 2.6-inch rainfall is the highest allowed by the state based on technical
considerations, we consider it conservative since rainfall of more than 2.6-inch has
occurred once or twice in each of the last five years.5)
A requirement of permeable driveways regardless of whether the slope created conditions
in which runoff storage is optimal.
A requirement that patios be permeable, or if not permeable, be accompanied by a rain
garden storing patio runoff.

Except for the recommended requirement regarding patios, the “interim code change”
was substantially preserved in the final changes in Chapter 112 of the Town Code that became
effective on Dec. 7, 2021.6 The most significant substantive change was that Town and County
consideration of a building permit application was essentially made simultaneous, with an
informational meeting with the Town Manager required before an application to the Town would
be processed.
5.

Creation of a Resource Guide for Town Residents

One of our goals was to create a guide featuring a glossary of the various types of
installations that help mitigate runoff as well as links to environmentally sound stormwater
management resources available in Montgomery County. We anticipated that homeowners
would need information on how they could go about installing suitable devices and landscaping
on their property – what these would look like, their value to the property in terms of both
function and appearance, their cost, and any maintenance requirements. The glossary could
include photo examples of these projects.

5

Dalecarlia rain gauge data: https://www.ncdc.noaa.gov/cdo-web/
Chapter 112 can be found here: https://ecode360.com/30397197 In its first application, the Town’s standard
appears to work well to anticipate the volume of storage that satisfies the County requirement, our explicit goal. The
Town’s standard using one simple calculation produced a total required storage of within three percent of the
County’s requirement.
6
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We also wanted to provide residents with online resources that provide additional
information and listings of contractors who are qualified (or certified) to work on stormwater
management project plans and installation. The online resources provided by the Montgomery
County RainScapes program and Chesapeake Bay Landscaping fit the bill to function as “onestop-shops” for residents and figure prominently in our Resource Guide, available as Appendix
B.
6.

Outreach and Demonstration Projects
a) First Somerset Town Forum

The Stormwater Study Committee held a virtual forum on April 29, 2021, to share with
the Town what we had learned to date. Sixty-five Somerset residents attended.
Four presentations were given on: survey results; an analysis of the loss of the Town’s
tree population and canopy; an assessment of the magnitude of construction in Somerset since
2000; and examples of residents’ installation of green infrastructure to store or redirect runoff
through RainScapes, a county program that provides technical support to residents. (For
descriptions of green infrastructure, see the Resource Guide, Appendix B.) Two Somerset
residents, Cathy Pickar and Maura Vanderzon, spoke about experience with their installations -what worked and what did not, as well as addressing the process of installation and maintenance.
A second Town Forum is anticipated to present the Committee’s final report.
b) The Evolution of the Rain Gardens and More Tour
During our research, we learned that Somerset residents had invested in over 52 green
infrastructure installations (see the Resource Guide, Appendix B for examples) through the
Montgomery County RainScapes program, probably the densest installation of RainScapes
projects in the entire county.7 The Committee recognized this vast resource of experience would
be valuable for other residents who might be considering installing a rain garden, a permeable
driveway, or other project and for whom seeing one or more in-person would be helpful.
The Committee contacted RainScapes participants and asked whether they wanted to be
included in our Rain Gardens and More Tour.
On Sunday, September 26, 2021, using a color-coded map of locations, Somerset
residents were able to visit as many as twelve properties with green infrastructure installations,
interact with neighbors, and get their questions answered. We let the hosts know what questions
they should anticipate. Many of the participants made handouts available or planned
presentations of their project. Each site reported having 30-40 visitors during the two-hour period
they hosted the event.

7

In addition, through private investments not subsidized by RainScapes and RainScapes-supported investments,
about 19 percent of Somerset’s driveways are designed to be semi- or fully permeable. We believe this is also a
high proportion relative to other parts of the County.
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7.

Tree Study

The Committee’s mandate included consideration of the effect that changes in Somerset’s
tree population have on stormwater runoff issues.
Trees play a role in mitigating runoff and reducing drainage problems: When it is raining,
they slow the speed of raindrops and break them up into smaller raindrops, which increases
absorption. If trees are surrounded by beds, the beds absorb water during the rainfall. After the
rain, trees lift a considerable amount of water from the ground during growing seasons.
Estimates from other communities have shown reductions in stormwater runoff due to existing
tree canopy coverage and the potential for further reductions with increases in canopy coverage.8
To convey how much water trees lifted, the Committee consulted with the Town Arborist
and developed a rough estimate of the volume of water lifted by trees over a season, an estimate
that we have found very useful and hope residents also find useful.
To better understand the tree population dynamics in Somerset, the Committee
documented all tree removals since 2010 and built a database showing which type of trees had
been removed when, where, and why.9
8.

After Educating Ourselves, What Was Our Next Step?

By spring of 2021, we felt confident we had done a good job collecting data and
documenting stormwater runoff issues, as well as identifying several clusters of lots that had the
most intense drainage problems due to runoff. At the same time, we recognized that
comprehensive solutions would require greater expertise than could be found on our Committee.
We wanted to work with someone who had engineering experience and was also an advocate for
green infrastructure. Our goal was to help all residents to better understand the conditions on
their lot that contribute to stormwater runoff problems.
Specifically, we needed a consultant who could take the field and survey data we had
gathered and overlay additional topographical and other physical data. We hoped for
recommendations on where mitigation efforts might be prioritized in particular areas of Town, as
well as a database and problem-solving process that would benefit the community as a whole.
During this time, we learned that the Town of Somerset would be receiving funds from
the federal American Rescue Plan Act (ARPA) for which expenditures on drainage projects –
including green infrastructure -- would be one of the four approved uses. With this federal
funding soon to be available, the Committee proposed that the Town Council no longer entertain
8

Estimates from a Dayton, Ohio, study found a 7 percent reduction in stormwater runoff due to existing tree
canopy coverage and a potential increase to 12 percent runoff reduction as a result of a modest increase in tree
canopy coverage. See Source: Dwyer, John F., E. Gregory McPherson, Herbert W. Schroeder, and Rowan A.
Rowntree. “Assessing the benefits and costs of the urban forest.” Journal of Arboriculture 18 (1992): 227-227.
Trees in DC filter over 330 million gallons of water per year. See https://caseytreesdc.github.io/itreeeco
9
The Town has no database of its own to monitor tree removal and replacement, so the Committee reconstructed the
history based on review of individual permits and Town Journals.
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allocating $10,000 from the Town’s budget for the Committee’s work and instead invest a larger
amount supported by federal funding for the necessary comprehensive study that would best
serve the public interest. The Committee developed a Request for Proposal (RFP) for the study.
After a competitive bidding process and due diligence, the Town Council approved a contract
with the Low Impact Development Center in July 2021.
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II.

FINDINGS
A. Grounding Our Findings: How Much Water Runs Off a Somerset Lot When it
Rains?

These calculations are rough but are important to gain an understanding of the magnitude
of runoff produced by rainfall that cannot be absorbed by natural surfaces on our lots. The
calculations below consider differing runoff rates from man-made and natural surfaces on a
median-sized Somerset lot (9,386 square feet) with the median proportion of impervious surface
(32 percent).10 Figures are provided for the types of rain events that occur about four times per
year, about once a year, and during an extreme weather event that might occur once every 10
years. In all cases, the rain falls over a 24-hour period.
Figure 1. Three volumes of runoff from a median Somerset lot in cubic feet and gallons
Runoff from median Somerset lot (9,386 square feet) with
median proportion impervious surface (32 percent)
Runoff from lot – cubic feet
Runoff from lot – gallons

1” rain
(approx.
3-mo.)
150
1,122

2.6” rain
(1-year)

4.9” rain
(10-year)

1,024
7,660

2,620
19,598

For comparison, a 12-by-24-foot pool with an average depth of 5 feet holds about 1,444
cubic feet or 10,800 gallons of water.
See Appendix F for an analysis of whether under current regulations runoff from a lot is
increased or decreased when a new, larger house replaces the original house.
The bottom line on our analysis in Appendix F is that the runoff from the property
after development will be less than what it was pre-development unless the storage
requirement is minimal (due to County waiver and/or Town variance) and/or the
development adds considerable additional impervious surface. This is because original
homes are not required to store runoff onsite. Going forward, holding runoff constant (or
even reducing it) depends as much (or more) on storing as much runoff as possible on
properties with original homes as it does storing runoff on properties with new homes.
B. Grounding Our Findings: Where Does Water Running Off Lots Go?
Houses in Somerset built before 2010 (more than 90 percent of houses) have a variety of
ways of handling rooftop runoff. Some of those built before 1968 may have connections to the
wastewater sewer system. Some built between 1969 and 2010 may have connections to the
storm sewer system and almost certainly pipe at least some runoff to the street, where it enters
the storm sewer system.11
County regulations restrict “lot coverage” to less than 30 percent of a lot but the proportion of impervious surface
can be considerably higher because many features that are impervious are not counted as “lot coverage” because
they are considered to have no mass -- features such as some porches, driveways, patios, walkways and steps, and
pools and pool decks.
11
Map of Montgomery County storm sewers can be found here:
10
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Roof runoff that is not piped to the sewer or street is directed by downspouts onto the lot.
Runoff from surfaces other than rooftops pools on the lot, flows to neighboring lots, or flows
overland to the street.
Runoff that enters storm sewers via storm drains is discharged into nearby waterways.
The trend of an increasing volume of runoff being discharged is evident in costly erosion of local
streambeds, degradation of the quality of nearby and distant surface waters, and flooded streets
(due to our inadequate storm sewer system) during increasingly frequent intense downpours.
Somerset’s storm sewers drain directly into the Little Falls and Willett Branches of the
Little Falls Watershed, ultimately reaching the Potomac River. Structurally, these creeks are not
set up to receive the increasingly large volume of discharge, and the banks erode more and more
with every storm, also destroying potential habitat for aquatic life. The Little Falls Branch, which
runs through the Town near the pool, has had millions of dollars of stream restoration over the
past 25 years. There was most recently a huge restoration because the erosion from discharge of
stormwater runoff had gotten so extensive that it exposed and broke large sewer lines that were
installed 16-feet underground. No amount of stream restoration is going to get ahead of this
problem if the discharge keeps increasing.
Moreover, in addition to the quantity of runoff going into the creek, as stormwater flows
across streets, sidewalks, and lawns, it picks up harmful pollutants such as lawn and garden
fertilizers, pet waste, sand and sediment, chemical contaminants, and litter. All of this ends up in
the creek.
Storm sewer discharges have taken a noticeable toll on the health of our local creeks.
Twenty-five years ago, Somerset Elementary students enthusiastically partook of “Stream Team”
sampling of plentiful aquatic insects, crayfish, snails, clams, and/or worms in Little Falls Branch.
Now the Little Falls Watershed Alliance (LFWA) data on sampling show scant populations of
these creatures, mainly because silt produced by erosion of streambanks covers up the beds of
rocks in which they make their homes. Moreover, LFWA’s regular water quality sampling
program has consistently found high levels of fecal contamination in the Willett Branch. Little
Falls Branch has bacterial contamination levels that can range from low to high, but still has
minimal aquatic life.
C. Residents’ Perspectives: Survey Results and Mapping Project
Our survey responses reveal a community that perceives stormwater runoff to be an
important issue, affecting a large majority of homeowners, many of whom are spending
substantial amounts on mitigation efforts that are generally not resolving their problems.
Regarding the importance of stormwater runoff issues in the community, over 70 percent of
households rated the issue a 4 or 5 (out of 5) in importance and over 70 percent stated that
stormwater runoff had affected their house, yard, or both. 12

https://mcgov-gis.maps.arcgis.com/apps/webappviewer/index.html?id=589eb44c35fa4d7f87e1e50f6a5cd1e1
12
The categories for ranking importance ranged from “not important” to “extremely important.”
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Figure 2. Importance of stormwater runoff issues

•

Households reported that stormwater runoff is also a long-standing issue that occurs
frequently. Over 70 percent of those affected report that stormwater runoff has been an
issue for more than five years and one-third of all respondents reported that
stormwater runoff affects them more than five times a year.

Figure 3. Frequency of impact of stormwater

•

Households reported a variety of impacts. The most commonly reported were:
o Water in basements once or more in the past (102 households)
o Perpetually wet yards (68)
o Loss of multiple plants or shrubs due to excess water (61)
o Loss of trees due to excess water (20)
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•

Most of the households affected by stormwater runoff have taken steps to mitigate impacts
on their homes and yards, but few have succeeded in eliminating problems. Of the 154
households that reported being affected, 79 percent reported mitigation efforts, but
only 19 percent of those reported that their efforts were fully successful.

Figure 4. Mitigation efforts
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Figure 5. Per household spending on mitigation efforts by approach

•

Households that provided data on the cost of their mitigation efforts collectively spent an
estimated $3,000,000 to address (mostly unsuccessfully) stormwater runoff issues.

Figure 6. Per household spending on mitigation efforts by total spent
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Figure 7. Mapping survey results (Blue-no response; Pink-significant flooding;
Orange-flooding; Yellow-minor flooding; Green-no flooding)

With the goal of potentially identifying areas with particularly acute drainage problems
caused by runoff, the Committee -- using addresses provided by residents who participated in the
survey -- constructed a color-coded map to indicate which homes reported being affected by
runoff. Homes with major runoff issues (determined by responses to multiple questions) were
designated pink. Those with some reported issues were coded yellow, and houses with no issues
were designated by green. Blue was used to indicate those who did not participate in the survey.
Analysis strongly suggests that impact is more intense in specific areas.
The Town’s topography is a very important variable in creating runoff problems.
Somerset is situated on a hill, with a change in elevation of more than 100 feet from the high
point located at its northern boundary (about 350 feet in elevation, just north of the intersection
of Cumberland and Warwick) to the low point at the southeast boundary of the Town (at the
southern dead end of Warwick Place). Runoff drains in two main directions: 1) to the west and
southwest (to low points in elevation at road exits near Little Falls Parkway and River Road),
and 2) to the southeast (at the dead end of Warwick Place). In the northern half of Somerset,
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runoff problems are most acute for lots in the path of runoff draining to the west; in the southern
half, they are most acute for runoff draining to the southeast.
D. Residents’ Perspectives: Visiting Somerset Properties
Numerous rainstorms gave us the opportunity not only to investigate the sources of
runoff that was flooding multiple neighboring lots, but also to see if there might be obvious
remedies. Although in many cases, we observed flowing water that resembled a large creek bed
more than a back yard,13 the source of the water was not always apparent.
We wondered whether springs might be contributing to the massive amounts of water,
but were never able to identify any such sources. However, it was very evident in many
instances that rooftop runoff – perhaps unknowingly -- was being conveyed from downspouts by
hoses to the edge of property lines, often on lots on steep slopes. This practice is common
throughout Town and can involve as many as at least six houses in a row – all of which
experienced significant flooding during storms.
We also learned that even small changes on lots of uphill neighbors can have an impact
on runoff issues experienced by downhill neighbors: a change in landscaping, regrading, or
removal of trees or a stand of bamboo can significantly change both the direction and volume of
runoff.
Throughout the Town, we also found underground pipes on private lots. Some were
installed by the County or Town, while others appeared to be “ghost pipes” whose origins were
unclear. In one area we helped a resident find the source of water pooling in the area between his
yard and that of his downhill neighbor: we traced the origin to an underground pipe into which
uphill neighbors had been tying drainage pipes for years. The pipe may have been connected to a
larger sewer system at some point but no longer was, leading to its deposit of the water on the
resident’s property.
On Little Cumberland, runoff from lots on Drummond Avenue has been problematic for
years. The County installed drains and pipes decades ago, but they are no longer adequate given
the increasing intensity of storms and the replacement of smaller homes with larger ones on both
streets. There is also evidence that the pipes are in disrepair. It does not appear that conversations
between the Town of Drummond and our Town of Somerset on the topic of drainage problems
have ever occurred.
E. Residents’ Perspectives: Enter the Low Impact Development Center (LIDC) for
Site Visits and Development of Runoff Mitigation Approaches in MiniWatersheds
In October 2021, we revisited many properties experiencing extensive problems with
runoff with a team from LIDC that included engineers and landscape design experts. The goal
was to identify green and grey infrastructure solutions that would benefit multiple households.
13

One neighbor told us that when her children were younger, they could float down through multiple backyards on
boogie boards during rainstorms.
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The experts affirmed that some of the solutions we had conceived of were indeed feasible. For
example, when runoff is flowing across 10 backyard properties in a straight line, a possible
solution is to install a bioretention swale to allow some infiltration and slow down the flow of
water. However, this solution is expensive and requires participation and consent from all
neighbors. LIDC also noted as we had in earlier visits that many actions individual homeowners
had taken to concentrate and convey runoff off their property were adversely affecting their
neighbors, albeit perhaps unknowingly.
Solutions at other sites in Town in which drainage problems caused by runoff were
clustered were more complicated and involved multiple installations, some benefitting only one
property and some benefitting multiple properties.
To model the approach that residents might take as they move forward to address
stormwater runoff problem areas, LIDC provided recommendations in its report on four miniwatersheds in Somerset. The example of its recommendations for one of the mini-watersheds,
the 4500 block of Cumberland Avenue (the block known as “Little Cumberland”), is as follows:
The watershed is bounded by Drummond Avenue and Cumberland
Avenue. The drainage flows from the front of the houses to the backyards
and then to a sump inlet in between 4515 and 4517 Cumberland Avenue.
The sump inlet is part of the County’s system but there appears to be
several connections along the system. These areas are reported as severe
to moderate flooding. There are a few sinkholes along the system that are
outside the drainage area and parallel to Deal Place to the east. The
sinkholes are typically an indicator of pipe separation of [sic] collapse.
These connections are from roof leaders or privately constructed inlets
and pipes. The area acts as a “bowl” and a good solution would be to
intercept the water from the houses on Drummond Avenue with
bioretention cells before they discharge by street flow to the lots on
Cumberland Avenue. The underdrains and overflow can then be collected
in the County Storm drain system. The connections to the County system
should be coordinated with the Department of Environmental Protection
(DEP).
The LIDC report (the Stormwater Master Plan) containing information on three
other mini-watersheds is available on the Town website.
The Committee’s recommendation for a process for resident collaboration on projects of
the type recommended above is found on p. 46.
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F. Information About Somerset Relating to Runoff: Construction
New homes construction is readily visible, but there has been considerable
additional construction activity in Somerset from 2000-2020 that does not involve new
home construction, and some proportion of it increased impervious surface which then
increased runoff. 14
From 2000-2020, about 40 percent (about 162) of Somerset households obtained a
building permit for addition/construction of 401 square feet or greater -- or about eight
building permits per year. About 12 percent of Somerset lots now contain a home that
was rebuilt from the ground up since 2000, with only about 9 percent of the lots
containing a new home built since 2010 that has been required to rely on on-site runoff
storage. (See discussion on p. 12.)
Figure 8. Somerset households and the construction area as described in 2000-2020
building permits

Fig. 8 above indicates that 41 percent of household did not obtain a building permit at all,
19 percent of households obtained a permit for 1-400 square feet of construction, while 40
percent of homes obtained a permit for 401-5001 or greater square feet of construction.
Somerset has experienced -- and can be expected to continue to experience -considerable construction. Unless circumstances change, this construction will include
addition of a considerable amount of impervious surface. With no requirement for storage
of runoff except in the case of construction of new homes, it is reasonable to assume that
this new impervious surface contributes to the Town’s runoff problems in at least
14

We do not know how many building permits were obtained prior to 2000 because no public database contains
such building permits. We also do not know how much of the square footage of construction represented in each
building permit involves an increase in impervious surface. Some of the square footage may involve interior
renovation or addition of a second story, neither of which increases impervious surface.

- 26 -

selected areas. In the absence of regulation of building projects less extensive than
construction of new homes, continued building will exacerbate runoff problems.
G. Information About Somerset Relating to Runoff: Waivers of Requirements for
Onsite Storage of Runoff in New Home Construction
There is a common perception in Town that recently built new homes in Somerset are
contributing in a significant way to runoff problems. In fact, while new homes built since 2010
contribute to runoff locally if runoff storage requirements are not met in large measure, the
number of new homes built since 2010 relative to the total number of homes in Town makes it
unlikely that they are a large source of runoff problems. Below is as accurate a picture of the
situation as the Committee has been able to develop:
Before 2010, new homes largely retained any direct and indirect connections to the sewer
system that they inherited from the homes they replaced. From 2010 on, new home runoff is
managed in accordance with County regulations that disconnect them from the sewer system and
instead require that they store a specific amount of runoff specified in a Sediment Control Permit
(SCP) by the County’s Department of Permitting Services (DPS).15 If the specific amount
required cannot be stored, a waiver of the requirement can be obtained for a one-time fee of
about $1,100 regardless of the quantity of water for which storage is waived.
Since 2010, 36 SCPs have been issued for Somerset properties:
● All 16 of the SCPs for new homes between 2010 and August 2013 required storage of
runoff up to the required quantity.
All permits utilized drywells, but there was explicit consideration of other green
infrastructure that resulted in either the requirement of permeable driveways or
“bioswales,” or a rationale was provided for not meeting the requirement (such as the
location of a tree that needed to be preserved).
● None of the 18 SCPs for new homes between September 2013 and the present required
storage of runoff up to the required quantity. Waivers ranged from 21-71 percent of the
required quantity when the proportion could be determined.16
All permits utilized drywells, and there was no explicit notation to indicate DPS
consideration of other forms of green infrastructure, although it was added in some cases.
For example, a rain garden was required in one permit when even a drywell was deemed
impractical due to backyard terracing.
While soil conditions on some lots may preclude use of a full complement of drywells for
runoff storage or, in some cases, make installation of any impossible, the conclusions that the
15

See p. 12 for more information on these storage requirements.
The three most recent waivers granted by Montgomery County (waivers granted in December 2021 and January
2022) may be the first in which 100 percent of the required storage is waived, but this is not clear from the data
provided by open records requests.
16
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Committee draws from this history as well as interviews of owners of homes that were built
before 2013 and did not require waivers (see Appendix D) are:
•

•

•

The County never asks for even modest changes in design to accommodate storage
devices.17 In some instances – such as when waivers are granted when designs include
features such as pools and pool surrounds that themselves also increase runoff – changes
in design are warranted for the public good.
Conditions on the ground appear to be less a factor in the issuance of post-2013 waivers
than the fact that storing runoff is a challenge, often an expensive challenge that would
cost more than obtaining a waiver once they were made available. The cost of a single
drywell and the cost of a waiver are about the same, so the cost of construction can
actually be reduced by a design that precludes installation of two drywells and request for
a waiver.
The County funds the RainScapes program from waiver fees; while that program allows
mitigation of runoff and is therefore a benefit to the County, the mitigation does not
benefit the neighbors of new homes on which storage requirements are waived. Any fee
charged for elimination of the need to satisfy a requirement should directly and
immediately mitigate any harm attributable to the fact that the requirement is not
satisfied.
H. Information About Somerset Relating to Runoff: Trees

As mentioned earlier in the report, trees have a significant effect on runoff because the
way that they break up and slow raindrops helps soil absorb more precipitation and after
infiltration of water, trees lift water, desaturating the soil and preparing it to absorb water when
precipitation occurs again. We need to expand our appreciation of the benefits of trees to include
an understanding of them as “green infrastructure” important to creating a landscape that
naturally absorbs water and reduces problems with runoff both by slowing the fall of raindrops
(interception) and absorption of water once it reaches the ground (transpiration).

17

In fact, DPS staff indicate that they view the imposition of design changes in order to meet storage requirements a
“taking” of property.
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Figure 9. What is the reach of a tree?18

In an effort to get an estimate of how much water trees lift, the Committee consulted
with Dr. Tolbert Feathers, the Town Arborist. Figure 10 provides estimates of water lift by trees
based on their size.19

18

Diagram taken from: https://assemblagelandscape.com/about
The following Tree Benefits Calculator, developed by the US Department of Agriculture (USDA) as part of its
iTree Streets program, allows anyone to enter a zip code, tree species, tree trunk diameter in inches, and note that it
is a single family residential,” and it provides the “Storm Water” results tab how many gallons of stormwater per
year are “intercepted” (i.e., slowed down from reaching ground due to tree leaves and canopy), and other interesting
facts about that tree’s impact. URL: http://www.treebenefits.com/calculator/
19
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Figure 10. Water “lift” by trees over their growing season
Tree size and age
Tree trunk diameter (in inches)
Tree height (in feet)
Estimated minimum percent water absorbed per season
Estimated maximum percent water absorbed per season
Estimated minimum water absorbed per season (in gallons)
Estimated maximum water absorbed per season (in gallons)

Young
1 - 10
0-30
0percent
33percent
3,630

Intermediate
11 - 20
40-60
33percent
50percent
3,630
5,500

Mature
>20
70-100+
50percent
100percent
5,500
11,000

For comparison, a 12-by-24-foot pool with an average depth of 5 feet holds about 1,444
cubic feet or 10,800 gallons of water.
Given the importance of trees for a range of environmental reasons, the Committee
evaluated the trends in tree removals since 2010. We found that there were over 1,000
documented tree removals during the period, out of a very rough estimate of a total tree stock on
lots of 8,000. Roughly 20 percent of the tree removals were connected to construction, of which
68 percent were deemed to be not healthy (according to the permits). Requirements were
imposed for replacement of nearly all trees removed for construction. Because the Town does
not have any documentation on whether replacements take place, the proportion of required
replacements that were completed is unknown.
The Committee also reviewed publicly available aerial data of Somerset’s tree canopy,
shown as Figures 11-13. These illustrate the canopy change over a period from 2009-2018,
during which time the coverage decreased from 68 percent to 57 percent. Since this is roughly
the same period as the examination of tree removals (2010-2020), and this reduction is
proportionally only slightly greater than the proportion of removals, it could reflect in large part
a fairly constant tree census with the substitution of younger and smaller trees for older and
larger trees. However, since there is no requirement (or Town program supporting) replacement
of any given tree removed by a resident, it is possible that the tree census is declining as well.
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Figure 11. Somerset tree canopy aerial view (2009)

Figure 12. Somerset tree canopy aerial view (2014)

Figure 13. Somerset tree canopy aerial view (2018)
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It is difficult to measure the extent to which changes in Somerset’s tree census are
exacerbating stormwater runoff issues in the Town. Given the fact that the roots of larger trees
have greater absorptive capacity, a population of trees that has probably declined and is smaller
on average could be a contributing factor to stormwater runoff.
I. Information About Somerset Relating to Runoff: Soil
Although most soil in Somerset has a high clay content and may be slow to absorb
runoff, most SCPs issued for new homes classify it as Hydrologic Soil Group B, with some
patches comprising Soil Group C. (These ratings are on a 4-part scale in which Soil Group A is
most permeable.) Thus, while our soil is not ideal for absorbing precipitation, on most lots there
is soil that does not impose insuperable barriers to absorption, and this will be even more true if
the Town adopts the type of “decompaction” requirements during construction that Arlington
County, Virginia has adopted and that the Committee recommends that the Town adopts as
well.20 It is important not to make assumptions regarding soil type on a given lot and instead to
conduct soil or percolation (“perc”) tests to make site specific determinations of soil
permeability.
Furthermore, we can increase the permeability of our soil with a variety of techniques.
For example, the effect of vegetation on permeability is considerable: when covered with nongrass vegetation in good condition, Group C soils can absorb runoff almost to the same extent of
group A soil with poor vegetation cover. Also, soil remediation in construction of “green
infrastructure” that increase runoff storage—such as bioswales and rain gardens—can help
increase permeability even when underlying soil is less permeable.
Much of the excessive run-off we observed occurred on large grass-covered lawns on
hills. Given our soils, grass is not a helpful vegetative cover, especially on hilly terrain.
J. Information About Somerset Relating to Runoff: Climate Change
When discussing climate change, we need to make a clear distinction between weather
and climate. Climate describes the average weather, such as temperature, precipitation, and
wind, for at least a period of 30 years of average conditions in a specific location. Weather, in
contrast, describes the short-term and local meteorological phenomena, such as precipitation,
wind speed and direction, temperature, and relative humidity. Climate change refers to a change
in the state of the climate that can be identified by changes in the average mean and/or the
variability of climate properties and that persists for an extended period, typically decades or
longer.
Climate change is occurring and has many implications for stormwater runoff. While a
light rain can cause some runoff, it is when rain continues for a long period and the soil is
saturated that the most runoff occurs. There is no argument among climate scientists that this
increase can be attributed to climate change -- and there is also no question that the trend of
20

Also see UMBC report: https://news.umbc.edu/innovative-soil-project-offers-new-approach-to-sustainablelandscaping-by-giving-roots-room-to-grow/ See also p. 32.
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increasing frequency and intensity of downpours will continue. This fact is a key point
underlying the urgency of implementing Somerset Stormwater Study Committee’s
recommendations in this report with great expediency.
For more background information on climate change, see Appendix G.
There are numerous forms of impact from climate change. Changes in precipitation are
one of the most important potential outcomes of a warming world.21
How do rising temperatures affect rain precipitation? Extreme precipitation events are
generally observed to increase in intensity by about 6-7 percent for each degree Celsius of
temperature increase.22
How does climate change affect Somerset and our stormwater? Directly, through both
increased precipitation and more frequent severe storm events. According to NASA, the average
U.S. precipitation has increased since 1900, but some areas have had increases greater than the
national average, and some areas have had decreases. More winter and spring precipitation is
projected for the northern United States. NASA notes that “projections of future climate over the
U.S. suggest that the recent trend towards increased heavy precipitation events will continue.”23
The 2017 National Climate Assessment indicates that “heavy downpours are increasing
nationally, especially over the last three to five decades. The largest increases are in the Midwest
and Northeast. Increases in the frequency and intensity of extreme precipitation events are
projected for all U.S. regions”24

21

Precipitation change in the United States. In: Climate Science Special Report: Fourth National Climate
Assessment, Volume I, pp. 207-230. https://science2017.globalchange.gov/chapter/7/
22
Ibid.
23
https://climate.nasa.gov/effects/. For a 3-minute NASA video of the impact of climate change through the 21 st
century, see: Climate Change Impact: NASA's 21st Century Predictions,
https://www.youtube.com/watch?v=JKR76x5IEIc
24
USGCRP, 2017: Climate Science Special Report: Fourth National Climate Assessment, Volume I, 2017,
https://science2017.globalchange.gov/chapter/7/
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Figure 14: Thirty-year precipitation compared with the 20th Century average

As can be seen in the maps above, precipitation has greatly increased in Maryland over
the last century. The dark green in the Mid-Atlantic region shows a 9 percent increase since
1991.
Zooming in to Montgomery County, the Climate Action Plan for Montgomery County
cites “extreme precipitation” as one of the County’s four major climate hazards. 25

Figure 15. Climate hazards in Montgomery County, MD

Heavy precipitation events have increased by 55 percent in Maryland between 1958 and
2016 and could increase by another 40 percent by the end of the century if greenhouse gas
emissions are not reduced. This trend is in line with a 2013 study conducted for FEMA that
found on average, nationwide, floodplain Special Flood Hazard Areas is expected to increase in
area 40 – 45 percent due to increased precipitation and runoff effects. For the mid-Atlantic and
Northeastern U.S., estimates for increases were even greater.
25

https://www.montgomerycountymd.gov/green/Resources/Files/climate/climate-action-plan.pdf, page 48.
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Flooding in Montgomery County shows an upward trend from between 2 to 4
occurrences per year before 2010 to 11 to 39 occurrences per year since 2010. Local Storm
Reports also show an increase in the number of significant wind reports in the County. Prior to
2010, the County averaged 25 wind incidents per year; however, they have climbed to 44 reports
per year as of August 2019.26
In conclusion, the impact of climate change in our area is increasing overall precipitation
as well as increasing the frequency of intense rainfall events, in which a large amount of
precipitation falls in a relatively short time. Wind events that can topple trees (thereby indirectly
affecting runoff, as described in this report) are also increasing in frequency.
K. Outreach: What We Learned from Other Communities
In investigating the regulatory approaches taken by other communities to manage
stormwater runoff and its effects, we found very few examples across the country of regulatory
schemes adopted for the purpose of mitigating effects of stormwater runoff on residential homes
and property. Rather, most schemes are adopted for the purpose of controlling erosion,
groundwater pollution, and surface water pollution. The Committee therefore used the few
available, relevant examples -- including, most significantly, the regulations adopted by the
Town of Chevy Chase -- and used these as a starting point to consider the regulatory scheme that
we believe makes sense for our community. We also found that Arlington County, Virginia, has
been unusually innovative in devising storage and mitigation approaches suitable to relatively
small residential lots on which soil has relatively poor infiltration rates.
L. Outreach: Help from Montgomery County?
The Stormwater Committee asked the Mayor to set up a meeting with our County
Councilman Andrew Friedson, in hopes that the County might fund drainage projects on Little
Cumberland, possibly utilizing ARPA funds. Unfortunately, we were informed that the County
had no plans to use its funds for stormwater management. In fact, Councilman Friedson, aware
that Somerset was also receiving ARPA funds, urged us to use our funds to improve the storm
sewer and drains rather than rely on the County to maintain and upgrade the system the County
had installed.

26

Building a Climate-Resilient Montgomery County Recommendations of the Montgomery County Technical
Workgroup on Climate Change Adaptation February 2020,
https://www.montgomerycountymd.gov/green/Resources/Files/climate/workgroup-recommendations/finaladaptation-report.pdf
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III.

RECOMMENDATIONS

Pursuant to the Council’s request, the Committee includes below its recommendations to
the Mayor and the Council. The Committee believes that these recommended actions will
mitigate the impact of stormwater runoff -- likely exacerbated by climate change -- in the
community. In making these recommendations, which include both legislative and nonlegislative solutions, the Committee considered the “efficacy, costs, and benefits of the proposed
solutions” consistent with the Committee’s charter.
The recommendations include innovations that the Committee believes will help address
the recent intensification of rainfall events of the last 10 years that has outstripped current
regulatory and other solutions to residential drainage problems. We believe that a communityoriented approach to stormwater management will be most effective. This implies a shift from
home and landscape design intended to direct stormwater off the property as quickly as possible
to design that manages stormwater where it falls. We believe that our recommendations will
help the Town manage trade-offs and compromises between the interests of individual
homeowners and those of the community as a whole.
A.

Statutory Recommendations

The Committee recommends that the Town adopt a comprehensive legislative framework
(the “Stormwater Code”) that, if adopted, will substantially limit the stormwater runoff resulting
from residential building in Somerset. This would include both the construction of new homes
and the renovation of existing homes. These provisions are not intended to, and will not, reduce
the volume of runoff the Town currently experiences from existing development. Rather, the
proposed framework would, if adopted, ensure that future development in Somerset will not
worsen the substantial problems that we currently experience, and that we anticipate will get
worse due to climate change, even if new construction were to grind to a halt. That being said,
we believe that ensuring that new construction and renovation does not add to our existing runoff
problem is a vital step in furthering the public good. Without action by the Town, we anticipate
that our current stormwater problems will only worsen.
In developing recommendations for code changes, the Committee considered the
following:
Efficacy: Ensure that all recommended code provisions would target the nature and
source of the problem and effectively reduce stormwater runoff from homeowners’
properties.
Appropriate targeting: Recommendations should not sweep more broadly than
reasonably necessary to effectively address the problem.
Cost v. benefit: Recommendations should not impose more restrictions, or more severe
restrictions, on applicants and homeowners than are reasonably necessary to effectively
address the problems.
Practicality: The Town and homeowners together should be able to implement the code
changes without undue difficulty or expense.
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Minimizing burdens: Achieve such policy goals without imposing more restrictions on
applicants’ freedom of design than is reasonably necessary to achieve these goals.
Increasing potential for applicant understanding: Ensure that applicants engage early in
the design concept stage with knowledgeable Town staff.
The chances for a smooth implementation of the new Stormwater Code when in
force will be greatly enhanced if the Town offers local builders and architects a
presentation on the code by the Town’s Manager, Consulting Engineer and Consulting
Landscape Architect. The Committee urges that this presentation be offered immediately
after the Town Council approves the Code before it becomes effective.
We summarize our recommended legislative framework below and provide our
explanation as to the reasons for these recommendations.
1.

Code Provision Trigger: What New Construction will be Covered by
the New Provisions

Recommendation. The following new construction within Somerset will be covered by
the new provisions, requiring the applicant to comply with the measures set forth below:
•

All new home construction requiring a County Sediment Control Permit; and

•

All renovations of existing homes adding 150 square feet or more of new impervious
surface or a combination of surfaces (individual steps or walking paths not included).
For purposes of this provision, all new impervious surface constructed within any
two-year period will be treated as cumulative.

Rationale. A Sediment Control Permit is required by the County for all new
construction that disrupts 5000 square feet or more of soil.
By aligning the Town’s Stormwater Code with the County requirement, we expect that
the construction of all new homes will require compliance with the Stormwater Code.
With respect to renovations, we considered the application “triggers” adopted by other
jurisdictions with respect to renovations, which vary significantly.27 We believe that 150 square
feet is a reasonable trigger; it is not so small that it would require a homeowner installing a small
shed or even a playhouse to comply, but ensures that any new room addition, patio, or other
comparable construction project be subject to the Code.

27

The Town of Chevy Chase stormwater code provisions do not distinguish between new homes and renovations
and simply apply to all renovations adding 700 square feet or more of impervious surface. Chevy Chase Section 5’s
code applies to all renovations adding just 12 square feet. In Ann Arbor, Michigan, all renovations adding 200
square feet or more of impervious surface must comply with a comprehensive stormwater code.
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2.

Applicable Construction Requirements

Recommendation. All construction or renovation subject to the Stormwater Code must
comply with the following requirements:
•

Storage shall be provided for a 1-year storm event, i.e., a storm resulting in 2.6 inches
of rainfall within 24 hours;28
The applicant’s proposal should also reflect the Town’s policy of managing
development in a manner that mitigates the impact of stormwater runoff on stream
channel erosion, pollution, siltation, and sedimentation and local flooding.

•

New code provisions should clarify that the Town prioritizes proposed stormwater
management solutions as follows:
o Storage with full on-site infiltration, or if that is not fully available, storage
with some on-site infiltration and delayed release of stored water that does not
infiltrate; and
o Additional approaches for increasing diffuse infiltration on-site utilizing
conservation landscaping alone or in combination with tree planting.

•

New code provisions should incorporate the existing Town Code requirement that
new driveways be constructed using permeable materials and add the requirement
that full replacements of driveways entail installation of a permeable driveway if site
conditions are favorable;29 and

•

All drainage from homes (including from downspouts) must be handled so as not to
direct any runoff onto neighboring properties.
o Downspouts that are discharged to the surface must have energy
dissipation (typically river rock or conservation landscaping) devices to
create sheet flow at point of discharge.
o Any energy dissipation device must be located at least eight feet from a
property line.

The Committee recommends that variances only be granted if the applicant has
demonstrated a good faith effort with no further options to satisfy the Town Code on stormwater
management. A good faith effort can be demonstrated by completing and documenting a
thorough examination of:
28

Note that whether or not a permit waives some proportion of required storage, even storage up to the required
quantity represents only partial storage since in intense rainfall events, any type of storage installation can operate as
designed and still overflow. As established by the state, the current technical limit of the devices that store runoff
from roofs is a 2.6” rainfall in 24 hours.
29
Favorable site conditions can align with RainScapes standards: less than a 5 percent grade; slope away from
house, passing results on a percolation (“perc”) test.
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•
•

the feasibility of the full range of rooftop runoff storage approaches
the feasibility of green infrastructure and landscaping strategies

aligned with the articulated priorities regarding storage described above. The applicant’s
proposed use of multiple approaches to maximizing storage and infiltration should be welcomed.
The Committee further recommends that in considering whether to grant a variance, the
Town consider the following factors:
•

The new, additional impervious surface created by the proposed design and its
contributions to stormwater runoff storage difficulties necessitating the variance;

•

In recognition of the role that differing natural surfaces play in infiltration rates, the
extent to which the applicant has taken the potential for installation of green
infrastructure into account in site design;

•

In recognition of the role of mature trees in dewatering soil by lifting thousands of
gallons of water over their growing season, and intercepting rain during rain events,
the extent to which the applicant has taken tree preservation into account in site
design;

•

The flexibility of the applicant in working with the Town to manage stormwater
runoff; and

•

The runoff storage effectiveness of the applicant’s proposed solutions.

The Committee recommends that any proposed design including an in-ground swimming
pool be deemed ineligible for a variance.
In considering the above factors, the Town should expect applicants to be willing to
assume significant additional costs to comply with the Town’s standards. In addition, the
applicant should reimburse the Town for all expenses incurred in considering an application that,
if granted, would require a variance.
Finally, in all circumstances in which a variance of more than 20 percent of required
rooftop runoff storage is approved, the applicant shall pay to the Town a one-time fee
comparable to the “in-lieu” fee used by the District of Columbia, or approximately $30/cubic
foot ($224/gallon).30 These fees should be retained in a segregated fund dedicated to stormwater
management projects. This fee would be in the ballpark of $20,000 for any variance granted for a
home in which there is no on-site storage.

30

The District’s annual "in-lieu fee" or ILF has been $3.78/gallon or $28.27/cubic feet for some years and has
ranged from $3.50-$3.78 since 2013. See: https://octo.quickbase.com/db/biss4g4g9?a=q&qid=7
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Rationale. The 1-year rainfall event standard is adopted in the current interim code
provisions and is consistent with the Montgomery County standard.31 In light of the fact that
close to half of the houses in Town that have received a Sediment Control Permit from the
County using this standard have not required a waiver of storage requirements – and we believe
that most waivers until winter of 2021/2022 did not eliminate all storage requirements -- the
Committee believes this is an appropriate and achievable standard by applicants. If this standard
is adopted and enforced, it will ensure that runoff from all but the most severe storms will remain
on the homeowner’s property, a material improvement for the Town.
While this proposed Town standard is rigorous, the County’s administration appears to be
unnecessarily lax for these reasons:
•

Even in situations in which the applicant is building structures that are optional (such as
swimming pools) that make it impossible to install an adequate number of devices to
store runoff, the County does not prohibit the optional structure.

•

The County options for storage have dwindled to drywells. When site conditions
preclude installation of drywells, a waiver is granted. For example, even when a
permeable driveway can be installed and will store runoff, the chance that it will be
required appears to be small to none.

In contrast, nearby jurisdictions such as Arlington County, Virginia, have paired what
may be less rigorous standards for storage with a much wider range of achievable storage and
mitigation options. This contrasts with the Montgomery County’s approach, which appears to
waive requirements when one type of storage approach is deemed impossible to install or install
fully.32
•

The cost of County waivers (around $1,100) is now less than the cost of installing devices
to store runoff. In combination with the County’s unwillingness to press applicants on
storage, seeking a waiver appears to be too attractive an option.

•

The County’s Department of Environmental Protection (DEP) appears reluctant to
overrule waivers that are appealed to its leadership.33

Preserving the current interim requirement that all new driveway construction use
permeable materials is a reasonable requirement that will help the Town – and applicants –
achieve the goals of the Stormwater Code. Suppliers today offer a wide range of attractive and
practical permeable materials, and while permeable driveway materials tend to be more
expensive than conventional materials, financial support from RainScapes for the purchase and
31

See discussion on p. 12.
Arlington County utilizes “urban bioretention boxes” or planter boxes into which downspouts deposit water and,
large aboveground rain tanks that slowly infiltrate water, requires “decompaction” of disturbed soil on constructed
sites that includes addition of organic matter, and – if a waiver is requested – imposes caps on total impervious
surface based on total lot size and has a blanket prohibition of swimming pools.
33
In one recent appeal, DEP refused to overturn a waiver for 50 percent of required storage necessitated by
installation of long impervious driveway, an in-ground pool and a pool surround. Runoff from this lot will be
deposited close to Little Falls Creek, violating the very water quality goal that is the foundation of the federal and
state regulations that mandate Sediment Control Permits.
32
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installation of such materials for driveway replacement is available34 and can defray much of the
extra cost.
With respect to the handling of roof runoff, as noted above, the downspouts from many
homes are now directing water onto their neighbor’s property. We are aware of one instance in
which a series of homeowners are passing their stormwater runoff, one by one, to their downhill
neighbors until it finally comes to rest on the property of the neighbor furthest downhill. There is
today no statutory prohibition of such practices although it does violate civil law.35 If a
homeowner wished to address this issue, they would be required to seek the voluntary
cooperation of the upstream neighbor or sue. Ensuring that homeowners are not directing their
runoff onto their neighbor’s lot is an important element of an effective stormwater management
program.
With respect to pressing to increase the capacity for storage of runoff when variances are
requested, the Committee encourages the Town to be rigorous. While soil conditions on most
Somerset lots appear to allow installation of drywells – the device almost universally used to
store rooftop runoff – the fact that existing soil conditions and/or slope may make use of a full
complement of (or sometimes, any) drywells impossible is simply not a condition that can be
accepted as a fait accompli. Unless bedrock or similarly immutable conditions make it
impossible, we urge that the Town push applicants to complete a rigorous examination of all
alternatives in the variance process described. Should the Town need to do its own examination,
the applicant shall pay all such costs.
The Town Council’s goal in reviewing applications for building permits for new homes
and renovations of existing homes should be to work with the applicant from the beginning of
the construction or renovation design phase -- well before any formal public hearing -- to satisfy
the Town Code. With advance discussions, any necessary modifications can be accommodated
in the design and applications for variances avoided.
In the event that an application for a variance is still required, the Council should evaluate
whether (1) all reasonable design consideration affecting increases in impervious surface and (2)
all reasonable landscaping considerations affecting infiltration rates have been addressed by the
applicant. It is inherently unreasonable for an applicant unable to store rooftop runoff on-site to
ask for a permit to install an in-ground swimming pool that increases the lot’s impervious surface
34

See the Resource Guide for discussion of programs that provide financial support for green infrastructure.
A Montgomery County brochure on lot-to-lot drainage indicates:
Generally, under Maryland’s modified Civil Law Rule, landowners are entitled to have surface water flow
naturally from the higher land over the lower land, and the lower landowner cannot prevent the escape of
water from the higher land onto the lower land. But this right does not allow the higher landowner, or the
owner’s design professional, to act with impunity and artificially increase materially the quantity or
volume of water discharged on the lower land or concentrate the natural flow of water and damage the
lower land as a result. Further, the higher landowner has no right to discharge water into an artificial
channel or in a different manner than the usual and ordinary natural drainage course or put water upon
the lower land that would not have flowed there if the natural drainage conditions had not been disturbed.
https://www.montgomeryCountymd.gov/DPS/Resources/Files/Land_Development/LotToLotRunoffFactSheet.pdf
35
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by many hundreds of square feet while reducing the available space for mitigation measures such
as drywells and rain gardens; for that reason, the Committee recommends against approval of
any variance for a design incorporating a pool.
Even when applicants engage in good faith discussions with the Town on compliance
with the Code, a successful application for a variance means that the applicant’s lot will be
exporting runoff that has deleterious effects. Montgomery County recognizes the legitimacy of
charging for its waivers of County storage requirements and utilizes funds received for
mitigation efforts such as RainScapes. The Town should likewise charge for variances and use
the funds for mitigation efforts, although the Committee recommends that the fee charged reflect
the true cost of mitigation, as is done by the District of Columbia (albeit we are recommending a
one-time fee as opposed to the District’s annual repeating fee).

3.

Construction Solutions Requirements/Recommendations

Recommendation. The Stormwater Code should provide that the Town will establish a
Stormwater Code Compliance Guide for applicants. This Guide will state the criteria under
which the Town will assess proposed plans for compliance with the Town’s Stormwater Code
and consider requests for variances. The Guide should educate applicants regarding:
•

The substantive provisions of the Town’s Stormwater Code;

•

The manner, including the formula, by which the Town will evaluate the stormwater
retention volume of the various mitigation solutions that they will consider in
reviewing an application, including:
o
o
o
o
o
o
o
o

Drywells (only manufactured drywells will be credited)
Rain gardens
Green roofs
Underground rain tanks (cisterns)
Aboveground rain barrels or rain tanks
Landscape infiltration in constructed planters (urban bioretention)
Bio-swales
Any new green infrastructure as found in the Maryland Stormwater Design
Manual

The formulas established by the Town will serve as the default basis for analyzing
compliance, but applicants can propose alternative standards/and analysis to be
considered; and
•

The criteria under which the Town will consider applications for variances.
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Rationale. The Committee believes that the Guide will:
•
•
•

assist applicants, contractors, and architects in complying with the Stormwater
Code,
help the Town in assessing whether an applicant’s proposal will satisfy the
Code’s requirements, and
assist the applicant in seeking a variance should one be necessary.

With respect to the adoption of the formula we propose, at least one other jurisdiction we
have identified, Ann Arbor, Michigan, has adopted similar standards.36 We anticipate
that the Town would need to work with a consultant to develop the formula and guide; in
this regard, Rainplan and RainScapes information may be helpful.
4.

Maintenance Requirements/Recommendations

Recommendation. As a condition of approval, applicants must enter into a written
maintenance agreement under which they legally commit during the tenure of their home
ownership to maintaining all runoff mitigation mechanisms and grey and green infrastructure to
ensure that they are functioning effectively. For example, drywells need to be periodically
cleaned of silt and debris to continue to be effective. This is an important element of any
effective stormwater runoff program and has been adopted by other jurisdictions, including the
Town of Chevy Chase.
We also recommend that the Town conduct annual inspections of all new construction
drywells and downspouts at the owner’s expense. The Town might also consider a system that
incorporates self-inspections at the owner’s expense.37 It should be possible for the Town to
obtain or create an online library of instructional videos that demonstrate the inspection process.
Instructional videos of the type recommended have been produced by Arlington County as part
of a do-it-yourself inspection program.38 The Town could remind residents periodically of this
resource through Town Journal notices and online announcements.

36

Ann Arbor adopted such formula for purposes of implementing its program that includes imposing a stormwater
runoff fee on homeowners, which allows them to earn “credits” against this fee for installing various runoff capture
mechanisms. See Ann Arbor, Michigan Ord. No. 17-07, § 2, 7-2-07; Ord. No. 18-09, § 7, 7-16-18.
37
For example, homeowners could inspect their own drywells – or hire someone to do it for them – and submit
photos to the Town showing that their drywells are clear of silt and debris. Photos could similarly be taken of
downspouts that show where the water is being deposited. In the course of interviewing homeowners of “nowaiver” new homes we found that none were aware of the need to inspect drywells annually (see Appendix D).
38
See videos produced by Arlington County, Va.: https://www.youtube.com/watch?v=S9dWOy_FGQ&feature=youtu.be for annual inspection reports
https://environment.arlingtonva.us/stormwater-watersheds/stormwater-at-home/stormwater-management-facilityinspections/. Arlington County has a system for submission of reports and owner-videos via computer or
smartphone/table. The County conducts random inspections to backcheck (and does violation inspections if owner
fails to submit, with owner charged for costs). It is reportedly easy to see from documents and videos submitted if
the installation is in good shape. For more information, contact Jason Papacosma, Watershed Programs Manager,
Arlington County Dept. of Environmental Services, Office of Sustainability and Environmental Management.
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The Town can also charge homeowners for inspections under the principle that all
incremental costs to the Town from construction and renovation be borne by the owner of the
property.39
5.

Process

Recommendation. The Committee believes that the review of building permit
applications for compliance with the Stormwater Code (and for other purposes) should be
formally administered by the Town Manager,40 with permit review handled by a body separate
from the Town Council. Other jurisdictions, including the Town of Chevy Chase, handle it this
way. Just as the Town employs a part-time arborist and engineer, the Town can retain one or
more stormwater experts to review building applications.
Structuring the process in this way has a number of advantages: 1) isolating decisionmaking from pressures created when neighbors consider matters impinging on their neighbors’
affairs; 2) placing the review and decision-making in the hands of one or more individuals with
the technical qualifications that will aid them in their work;41 and 3) freeing up the Council to
devote its time to other significant matters of general Town governance. One possible interim
measure the Town could adopt would be to appoint such a body and stipulate that only
applications requiring a variance – or, possibly, requiring a variance to which the body has not
agreed – be reviewed by the Council.
Aside from the decision-making body that will review and decide on applications, we
recommend that the Code provide for the following process:
•

With respect to new construction, a permit must be sought from the Town before a
permit is sought from the County. The Town Council may approve a new
construction permit application in the absence of a County permit, but the Town
permit shall not be issued by the Town until a copy of the County permit for the
identical work is provided to the Town; and

•

For new construction, a pre-construction informational meeting is required before a
Town building permit application will be processed. The Town Manager, or the
Town Manager’s designee, shall conduct the meeting with the prospective applicant.
The meeting will be conducted for the purposes of exchanging information about the
applicant’s plans and the Town’s requirements, and to agree upon next steps.
The Committee recommends that submission of results from at least four soil
analyses or percolation tests as well as an arborist’s assessment of the species,

39

If done on an annual basis, a contractor could probably conduct all needed inspections very efficiently, and the
cost to each homeowner should be modest.
40
Ultimately, when the Town is assured that its Code provisions are workable and effective, the Town Manager
could be given authority to approve any application for which consultation with experts provides assurance that the
Code requirements are satisfied and a variance is not required.
41
The Town of Chevy Chase review body, for example, includes two engineers and an expert in dispute resolution
unelated to stormwater management.

- 44 -

category, and health status of all trees on the lot be completed and submitted at least
one week before this informational meeting.
In discussion, the Town staff and consultants should emphasize that the Town
prioritizes protection and preservation of healthy trees when evaluating a building
permit.
•

If requests are made for significant modification of permits after issuance by the
Town, affected neighbors should be notified in advance of proposed changes.

Rationale. The recommended process is intended to achieve several objectives
including, most importantly, ensuring (1) that the applicant is aware of the Town’s stormwater
requirements before seeking (and likely receiving) a permit from the County and (2) that the
Town has a reasonable opportunity to ensure that the applicant complies with the Town’s
requirements.
We do not specifically address the support the Council may need to review and consider
construction applications. This would involve working with applicants, and their contractors and
architects, to ensure that construction plans comply with the Town’s requirements and/or to grant
a variance when appropriate. However, we do believe that the Council would be well served by
enlisting the support of an engineer knowledgeable in current best-practice stormwater
management strategies (using both grey and green infrastructure) and perhaps others to review
applications and to work with the Council through the review process.
B.

Other Recommendations for the Town Council
1.

Staying Ahead of Stormwater Runoff Problems

The hope that the County’s regulation of stormwater runoff in code changes,
implemented in 2010, would improve an increasingly problematic issue in the Town of Somerset
was unrealized. The Town is now in catch-up mode and needs to continue to be forwardthinking, putting the public good foremost as it implements and administers code changes. For
the Town to remain vigilant and informed, the Committee recommends:
•
•

One year after adoption of any new Town Code related to stormwater, a review by the
Town Manager about implementation, with recommendations for improvements.
The Town should request that the Maryland Department of the Environment approve
for use in Maryland any approaches suitable for storage and/or infiltration successfully
utilized in other jurisdictions with comparable site conditions that is not currently
contained in the Maryland Stormwater Design Manual. A promising approach for
which approval should be obtained as soon as possible is the soil decompaction
procedures on new home construction sites that is now required by Arlington County,
Virginia. (See p. 35 of the County’s Stormwater Manual.)
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2.

Trees

Due to the important role of trees, particularly canopy trees, in absorbing stormwater (and
slowing rainwater descent into ground), as well the evidence-based benefits of trees in
addressing climate change, it is recommended that Somerset:
Encourage more planting of more legacy/canopy trees, particularly environmentally
important trees by:
•
•

Prominently posting a list of recommended trees and the reasons for planting them.
Once a year, upon request by a resident adding (not replacing) one or more trees on a
property, providing a free tree. (The Town of Chevy Chase offers this program to
residents.)

As most of the decrease in the tree population and canopy coverage has been for reasons
other than new construction, the Committee believes there is a need for more active planning and
management of the Town’s tree population. This would include better record keeping of
removals and replacements and possibly more aggressive rules for building and non-building
related tree removals and replacements
C.

Plan for Town Subsidy Program for Public Good Intervention in High
Priority Watershed Zones

Structures within the Town of Somerset comprise 413 lots, a Town Hall and associated
maintenance garage, an elementary school, and a public pool, each with associated paved
surfaces for parking. These structures generate varying volumes of stormwater runoff depending
on the precipitation intensity and the size and location of impervious and pervious surfaces. The
Town is located in the Little Falls and Little Falls Branch watersheds. Most precipitationgenerated runoff is collected in the Town’s storm sewer system and flows by gravity to one of
these two watercourses.
Within the Town, there are 39 mini-watersheds where conditions are such that runoff is
unable to reach the storm sewer system directly and flows over and through multiple properties,
often causing drainage problems. There are many grey and green infrastructure installations on
Somerset properties in which individual households attempt to deal with their own drainage
problems. In many cases, they have been unsuccessful. In fact, some of those installations
exacerbate problems experienced by neighbors. With climate change causing increasingly
intense rainfall events, it is clear we must create a mechanism by which neighbors whose
properties are connected by runoff patterns can work across property lines to solve drainage
problems. The Stormwater Study Committee strongly urges the Town to address at least 30
percent (12) of the watersheds over the next three years.
We propose the establishment of a process to recruit Somerset households to form Runoff
Remediation Teams and allocate or obtain funds by grants to support development and
implementation of runoff mitigation installations. Having worked for over 15 months with
neighbors and elected officials as well as with engineers, consultants, and landscape architects,
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we believe that the Town of Somerset would be an ideal community for teams to devise and
implement measures that lead to meaningful improvements in the management of runoff in
several of its mini-watersheds.42
In order to set the stage for an equitable roll-out of the proposed project, the Stormwater
Study Committee strongly recommends that runoff mitigation plans for watersheds, in addition
to the four already developed by the Low-Impact Development Center (LIDC), be drawn up,
with sequential priority given to those with the most significant drainage problems.
Although there are multiple paths by which the Town could proceed to launch this
project, we note the following relevant considerations:
1. It can be difficult to organize a group of residents who bring different perspectives to the
table depending on whether they generate runoff or receive it, have a financial cushion or
don’t, or have available time and interest.
2. Even when everyone agrees that they want to work together, having some level of
knowledge and expertise from the outset will save time and money, as well as make the
problem-solving process go more smoothly.
3. Because the benefits of implementing runoff mitigation plans can have uneven costs and
benefits to different households, financial incentives, coupled with some nudges, will
attract more people to the process and keep them engaged.
4. It is important to develop a fair funding structure consistent with federal, state, and local
law that allows for subsidies for installations on one property that benefit another or for a
needs-based reduction of funds contributed by some households. One approach is to set
up a trust, with all households in the watershed receiving shares based on their financial
contribution and/or agreement to provide access to their property for installations for the
common good.
5. As the Town will not have the resources or administrative capacity to extend this project
to every mini-watershed, criteria should be established for prioritizing allocation of
funds.
6. In future years, the Town should continue to seek public funding for the project to expand
into additional watersheds.
7. Resource needs include: 1) professional help to convene and facilitate engagement across
a majority of households in a watershed; 2) civil engineering and landscaping technical
expertise; 3) contractors for installation of infrastructure; and 4) legal assistance for the
establishment of a trust.
Stages of Implementation
Stage 1. Development of Problem Statement

42

While the Rainplan dashboard developed by LIDC will enable individual homeowners to understand their
individual property better and inform them of green infrastructure installations and possible financial support for
which they may be eligible, those who are experiencing stormwater issues within a watershed may be better off
working together to find a collective solution.
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Engage a consultant who can assist the Town with educating residents about the process as well
as laying out the procedure by which public resources can be lawfully pooled.43
Stage 2. Outreach and Education
Hold a Town Forum for residents about the project, emphasizing the opportunity posed, the
anticipated process, and how neighbors can establish eligibility. This event will be publicized to
reach all residents through postings on the Town listserv and a Town Journal article.
Stage 3. Mini-Watershed Organization
If a group of homeowners within a mini-watershed want to move forward, they can either
organize themselves or request help from a consultant. The consultant will assist with
preparation of plans and budgets for homeowners for submission to the Town and provide a list
of qualified contractors.44
Stage 4. Funding Considerations
The Town decides whether and how to assist with funding. Some criteria to consider:
2. Watersheds with significant drainage problems as established by the Committee’s and
LIDC’s report.
3. The number of households that will benefit.
4. The extent of financial and other forms of commitment on the part of households
applying, especially commitment motivated by the public good on the part of households
whose topographical location makes them key to solving drainage problems for which
benefits largely will be experienced by other households.
5. Past expenditures by homeowners in attempts to correct drainage problems.
Stage 5. Implementation. The Town will:
1. Be kept aware of progress of installation of infrastructure and inspect when needed.
2. Monitor the efficacy of installations.
3. Ensure that installations are maintained as required by any provisions of the Town Code.
D.

RECOMMENDATIONS FOR RESIDENTS

We recommend that every Somerset resident evaluate the extent to which they can safely
increase the infiltration of runoff on own property rather than having it flow off the property onto
neighboring property or the street. If runoff is deliberately being directed onto neighbors’
property, we urge you to consider alternatives discussed below, many of which will be more
attractive and enhance your property. As mentioned earlier, this practice is contrary to civil law
and the Town may contemplate code changes in the future that allow enforcement.

43

Preliminary conversations with Greg Cannito of Rainplan regarding a potential role were promising; Rainplan
would very much like to develop expertise supporting an innovative project of this kind.
44
Neil Weinstein, LIDC, has provided us with an Environmental Services Agreement discussion developed by
organizations in Takoma Park that may be of use. See https://www.takomastormwatersolutions.net/
Takoma Stormwater Solutions is also interested in collaboration with Somerset on this proposed initiative.
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We describe below ways that you can increase storage and infiltration on your property.
Much more information on each approach, maintenance requirements and sources of technical
and financial support are found in the Resource Guide.
Install one or more rain gardens. Rain gardens can be designed to contain a range of
attractive plants. They drain within 24 hours and do not become breeding grounds for
insects. Rain gardens need not be in the immediate vicinity of the source of runoff –
runoff can be piped to the area of your yard in which soil conditions are most favorable.
Install one or more bioretention swales: Bioretention swales direct water, both also slow
it down so it can infiltrate. They are vegetated and can blend in with other landscaping.
Reduce lawns and increase plant beds. Conservation landscape beds can ensure that
precipitation can be absorbed by the soil nearest to where it falls.
Reduce impervious surface. Consider replacing impervious surfaces such as driveways
and patios with permeable pavers/pavement, which are especially effective on relatively
level ground.45
Plant trees, especially canopy trees such as red oak, white oak, red maple, sugar maple,
American beech, Black gum, and sourwood. To both help the tree and reduce runoff,
plant a reasonably large sapling and surround the sapling with a large bed, ideally a
conservation landscape bed.
The many Somerset residents who have utilized the green infrastructure and landscaping
approaches listed above are happy they’ve done so and told us that they wish others would do the
same. While some noted their projects were expensive, they believed the expense was well worth
it. Moreover, installing green infrastructure can be cost effective when considering the various
forms of financial support offered and the costs entailed in dealing with problems such as
flooded basements or drowned shrubs and trees.
The Somerset Rainplan dashboard that LIDC has developed, in combination with the
map of Somerset’s 39 mini-watersheds described in the Somerset Master Plan prepared by
LIDC, will be a good starting point for residents seeking to evaluate the merits of installing green
infrastructure to deal with runoff on their property. We hope that Somerset residents will also
take up the challenge to work collaboratively with their neighbors in cases in which solving
drainage problems involves multiple households.

45

We note that use of permeable pavement or pavers for driveways does not preclude use of the driveway for
basketball.
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A. Glossary of Terms
We have tried to consistently refer to the water that flows overland during a storm as
stormwater runoff or runoff and the problems created by that water runoff problems or
drainage problems.
American Rescue Plan Act (ARPA): Federal legislation passed in 2021 that provide funds to
state and local governments to replace lost public sector revenue; provide premium pay for
essential workers; and invest in water, sewer, and broadband infrastructure.
Bioretention area: Bioretention areas are garden-like areas that accept runoff and may have
features like sand filters, infiltration trenches, swales to direct water, and permeable pavers that
allow water to be absorbed into the ground.
Cubic feet (cf): The volume of water contained in a cube with dimensions 1 ft. x 1 ft. x 1 ft.
One cubic foot contains about 7.48 gallons.
Energy dissipation: In order to prevent scouring of surfaces and damage to groundcover, stones
or other impediments interfere with and slow the flow of runoff.
Green infrastructure: The range of measures that use plant (including trees) or soil systems,
permeable pavement or other permeable surfaces or substrates, stormwater harvest and reuse, or
landscaping to store, infiltrate, or evapo-transpirate stormwater and reduce flows to sewer
systems or to surface waters.
Grey infrastructure: Manmade structures such as plastic or concrete pipes that convey runoff.
Low Impact Development Center (LIDC): A non-profit national research organization that
focuses on sustainable stormwater management solutions for urban and developing areas.
Mitigation: Any effort using green or grey infrastructure to store, slow, and encourage
infiltration of stormwater runoff.
Montgomery County Department of Permitting Services (DPS): Montgomery County’s
Department of Permitting Services (issues all building permits and permits – such as Sediment
Control Permits – required for some buildings)
Percolation test: Also abbreviated as “perc test,” simply a test of the drainage -- or percolation - ability of the patch of ground being assessed.
Sediment Control Permit (SCP): A permit required for large home renovations or new home
construction that ensures that stormwater runoff exiting the lot has the volume of sediment as
would occur from precipitation if the lot were undisturbed woodland. Sediment volume is

- 51 -

important because it directly correlates with undesirable effects on water quality. The volume of
runoff that must be stored on-site to protect water quality is specified by the County’s DPS.
Sheet flow: Runoff which flows over the ground surface as a thin, even layer, not concentrated
in a channel.
Storage: In the context of stormwater runoff, “storage” refers to the temporary retention of
runoff in devices that allow it to infiltrate slowly into the surrounding soil naturally (as in
drywells and rain gardens) or when released (as in a rain tank or cistern).
Town of Chevy Chase (TOCC): A close-by jurisdiction bounded by Bradley Boulevard and
East-West Highway, Wisconsin, and Connecticut Avenues in Montgomery County, Maryland.
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B. Somerset Resource Guide to Green Infrastructure
Green infrastructure is an approach to water management that protects, restores, or mimics the
natural water cycle. In simple terms, green infrastructure filters and absorbs stormwater where it
falls. This guide serves to inform residents about different types of green infrastructure and to
direct them to resources to find out how to install these projects on their property.
There are numerous reasons that Somerset residents may want to install a green infrastructure
project, including:
1. They are having problems with too much water on their property.
2. They would like to improve the management of stormwater on their property for the
benefit of their neighbors (who may have too much water)
3. They would like to improve the management of stormwater on their property for the
benefit of the environment. Mismanaged stormwater leads to erosion as well as to the
pollution of creeks, streams, and ultimately Chesapeake Bay.

What is green infrastructure?
Infrastructure is divided into three categories based on function:
1. To slow the flow of and absorb overland runoff:
o Conservation landscaping
o Bioretention practices
o French drain
o Permeable pavers
o Tree planting
2. To store and absorb rooftop runoff:
o Drywell
o Rain barrel
3. To store and absorb both overland and rooftop runoff:
o Rain garden
When developing plans for green infrastructure, percolation tests (“perc tests”) are used to ensure
that water can infiltrate the soil in specific time periods. RainScapes provides instructions for a
Do-It-Yourself perc test.

Local information and resources:
1) Montgomery County RainScapes is an excellent resource for homeowners looking to make
improvements in stormwater drainage on their property. RainScapes offers several major
benefits:
● The RainScapes website has a great deal of information on green infrastructure. It offers
explanations of the various types of projects as well as information on cost and the exact
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work involved in installing each type of project. RainScapes also has guidance on how to
choose a professional to install your project, including guidance on the type of
professional needed as well as information on how to find such a professional.
● RainScapes offers site assessments to help residents determine which projects are best
suited for the individual’s property.
● RainScapes offers property tax credits of up to $7500 per property in Montgomery
County for installing approved projects. Your project must be approved ahead of time
to garner a rebate. You may also be eligible to receive an annual credit off your
property tax bill for certain types of installations.
The table below (developed by Somerset’s Stormwater Committee, as of 5/2021) provides
more information on the cost of installations discussed above and average rebates from
Montgomery County’s RainScapes program.
Installation
Type

Average size

Average cost

Range of costs
(for avg size)

Average Rebate

Rain garden

225 sq ft

$4725

$1125 - $9000

$2250

Conservation
landscape

900 sq ft

$8604

$2700 - $22,500

$4950

Permeable
pavement

475 sq ft

$15,800

$9500 to $23,750

$6650

Cistern
(self-install)

525 gallons

$1223

$525 $2100

$525 ($1/gallon)

Rain barrels
(self-install)

225 gallons (4
barrels)

$473

$225 - $675

$225
($1/gallon)

2) Rainplan assists homeowners in installing green infrastructure elements to manage
stormwater runoff on their property. Rainplan’s website offers a search engine and a property
“dashboard” which provides information about possible solutions for the specific property as
well as potential financial incentives that exist for owners to implement any projects.
If a property owner is interested, Rainplan can identify experts and contractors who can
evaluate their specific stormwater issues and design and install solutions. Rainplan can also
file all paperwork necessary to receive the financial incentives. All Rainplan’s services are
free (they will only receive commission in the way of a small percentage of any incentive
payment they help the homeowner collect).
3) Chesapeake Bay Landscape Professional is a local organization that trains and certifies
professionals in stormwater control methods. Its website provides general information on
stormwater management and a list of certified professionals, by specialty, for homeowners
seeking contractors to carry out their infrastructure projects.
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While the Stormwater Study Committee does not recommend any specific service providers,
executive staff of CBLP has offered as of February 2022 to provide advice on picking
professionals from their roster with the right skill set for a project. Inquiries can be made
to katie@cblopro.org.
4) Arlington County, Virginia, has recently developed a useful guide to local stormwater
solutions. It includes up-to-date information on many different types of green infrastructure.
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Conservation Landscaping
A conservation landscape is a garden bed designed to slow down and soak up rain using native
plants. Conservation landscaping is environmentally sensitive, low-impact landscaping that
uses deep-rooted non-invasive plants to increase runoff absorption. Its purpose is to create a
diverse landscape that helps to protect clean water and to support wildlife. While rain gardens
are more focused on water drainage, conservation landscaping typically focuses more on visual
and wildlife elements.

Two Somerset conservation landscapes
Maintenance Basics
The maintenance of a conservation landscape is similar to maintenance of any garden.
Rain Gardens vs. Conservation Landscape:
Whereas conservation landscapes may be planted on most any type of soil and in any location,
rain gardens require underlying soil that has some level of drainage and must be planted in a
low-lying area. Rain gardens (see below) often require the existing soil to be removed or at least
amended before planting. Whereas rain gardens store water until it is absorbed, conservation
landscaping increases the permeability of the soil by using deep-rooted native plants, and there is
never any standing water for an extended period.
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Bioretention Practices
A bioretention cell (or bio cell) is a planted depression that filters stormwater, promotes
infiltration and reduces erosion potential and pollutants, thus improving water quality in our local
streams and the Chesapeake Bay. Stormwater runoff entering the system is filtered through
layers of native plants, mulch, soil media and stone before being either conveyed downstream by
an underdrain system or infiltrated into the subsoil below the soil bed. (More detailed
information on bioretention systems can be found in this manual.)
A bioretention system can be configured in different ways, one example is a swale.
Bioretention swales are shallow, vegetated, landscaped depressions with sloped sides. They are
designed to be infiltrated by stormwater; they capture and treat stormwater runoff as it moves
downhill.

Diagram of a bioswale

A bioswale in Somerset
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In urban bioretention, a bio cell can be contained in a structure. These are sometimes called
planter boxes:

Planter Box in Arlington County, VA

Maintenance Basics
Maintenance is sufficiently involved that the homeowner would be advised to hire a specialist for
periodic guidance.
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French Drains
This is a drain consisting of an underground passage made by filling a trench with a perforated
pipe and loose stones and covering it with earth. The gravel allows water to get to the pipe,
where the water can travel and exit out at a lower safe point.

Maintenance Basics
There's not much regular maintenance
needed for a French drain to function.
However, over time, debris and leaves
can build up in the drainpipe's holes,
compromising its effectiveness. If the
drain is clogged, it can be cleaned out
and snaked.

French Drain
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Permeable Pavers
Permeable Pavement
Permeable pavement/pavers provide alternatives to traditional paved surfaces that allow
stormwater to seep below the surface down to underlying layers of soil and gravel. These pavers
are an attractive, watershed-friendly way to capture and clean stormwater runoff and can be used
for driveways and patios. There are various types of pavers. A typical permeable driveway
involves interlocking concrete pavers, which are made of high-strength solid concrete and have
stone-filled openings that allow water to infiltrate. Rainwater rapidly passes through the
pavement surface and collects in a stone reservoir before soaking into the ground.
Permeable pavement driveways catch and soak in rain that falls on the driveway surface,
reducing or eliminating driveway runoff that would otherwise flow to a storm drain. They may
also be used to capture runoff from adjacent impervious surfaces such as roofs. Permeable
residential driveways are intended for use by passenger vehicles but can tolerate occasional use
by small trucks or moving vans.
Many of Somerset’s impermeable driveways double as basketball courts. There are various
types of permeable driveways which do allow use for basketball or other sports.

Permeable paver driveway in Somerset

Permeable paver patio in Somerset
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Cross section of a standard permeable pavement design

Maintenance Basics
•
•
•
•
•

Remove leaves from surface in fall.
When clearing snow, use a rubber-tipped shovel or plow, keeping plow tip 1 inch above
the surface.
Pressure-wash as needed to alleviate clogs in the pavement and remove any sediment that
washes out.
For permeable interlocking pavers, replenish the top layer of stone between joints with
new clean stone after sweeping, vacuuming or power washing.
Keep the surface clear as needed -- keep mulch, sand, salt, soil, or yard wash from
accumulating on the pavers. Make sure vehicle fluids and detergents from car washing
don't get on the surface.
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Tree Planting
Trees, and their roots, provide many benefits for stormwater management, including stabilizing
stream banks and absorbing rainwater.
A mature tree surrounded by conservation landscaping helps reduce runoff problems in three
ways:
1. breaking up and slowing down precipitation so that it is more easily absorbed when it hits
the ground,
2. absorbing runoff in the bed surrounding the tree, and
3. storing and utilizing the runoff in the growth of the trunk, branches and leaves
Click here for a list of recommended trees to plant in this area. (The list is from Arlington
County, Virginia, just across the river from us!)

Trees surrounded by conservation landscaping in Somerset

Maintenance Basics
Normal garden maintenance
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Drywells
A drywell is a below-ground device that provides temporary storage of rooftop runoff until the
runoff infiltrates into the surrounding soil. There are two types of drywells: 1) a "manufactured"
device comprising plastic boxes that can be stacked and provide structural support to stone and
sand fill, and 2) an excavated pit lined with a filter fabric envelope and filled with stone and
sand. Rooftop runoff is directed to the drywell via gutters, downspouts, and solid underground
piping. The runoff is distributed within the drywell using a perforated pipe. Drywells are
typically installed to receive roof runoff. They may also receive runoff from non-rooftop sources
such as driveways, decks, patios, trench drains, surface drainage structures, or sump pumps,
provided that debris is not allowed to clog them. In Montgomery County, drywells are the
primary means by which rooftop runoff is stored.

2
Maintenance Basics
Homeowners should do the following:
•
•
•

Keep debris and sediment out of the drywell by keeping gutters clean and any gutter
screening in good condition.
Keep observation caps fastened. (Don't mow over caps!)
Most importantly, watch for signs that the drywell is clogged and needs further
inspection. Some signs are:
o water is ponded on the surface for more than 48 hours after a rain event; or
o roof runoff begins to flow from the overflow pipe soon after a rain begins.
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Rain Barrels
Rain Tanks
Cisterns
These are tanks of various sizes connected to a downspout for the purpose of temporarily
capturing and storing roof runoff. (Cisterns are just large rain barrels and are typically buried
underground.) Rain barrels are generally positioned under decks or other forms of screening.
The tanks have an outlet that can be connected to a garden hose so the rainwater can be used to
water landscaping plants, lawns, and gardens. They can also drain slowly into gravel beds
underneath them, and if infiltration is insufficient, connect to a pipe that conveys water
elsewhere. If there is overflow, the tank may also connect into a drywell, rain garden, or other
area where the runoff can infiltrate the ground.

Maintenance Basics
•
•
•
•
•
•
•

Empty the barrel between rain events
Regularly check the overflow area for clogs or other problems that could prevent water
from flowing freely
Keep gutters clean
Remove leaves and other debris from the screen at the top of the barrel
Periodically clean the barrel
Check for leaks
Ensure the filter screen is intact and securely fastened to keep out mosquitoes and
mosquito eggs
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Rain Gardens
Rain gardens are landscape features constructed to capture stormwater runoff from a hard surface
such as a roof, driveway, patio, or sidewalk. A rain garden is a garden with a shallow depression
that collects and drains stormwater within 24 hours. Rain gardens typically are planted with
native plants with deep roots that loosen the soil, so stormwater can soak into the ground more
easily.

This Somerset
rain garden is
in the center
of the photo,
behind the
curved berm
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Maintenance Basics
Most of the maintenance required for rain gardens occurs during the first year. Remember to:
•

•
•
•
•
•

Water plants during the first growing season until plants are established. The garden
should receive a minimum of 1 inch of water from the hose or rain per week (about 15.6
gallons/week for a 25-square-foot rain garden).
Remove weeds.
Remove litter, sand, and sediment that may have entered the rain garden.
Remove and re-mulch (annually) with double shredded hardwood mulch to maintain 3
inches of cover.
Prune dead vegetation (annually).
Check where water enters the rain garden to make sure the area remains free of debris.
Place rocks or a “splash block” to break up the water entering the rain garden to avoid
washing out the garden during a major storm.
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C. What the Town of Somerset Has Installed on Public Land to Manage Stormwater
Runoff
Options for installing runoff mitigation features on public lands to protect waterways
were explored in the Center for Watershed Protection (CWP) 2009 report for the Town, and
three of five recommended features on public lands have since been installed:
● A rain garden has been installed by the Town near the Town Hall, approximately where
CWP recommended installation of a grass swale and bioretention garden
● A swale along Little Falls north of Dorset has recently been installed by the County
● Two rain gardens have been installed by the Town, to the east of the intersection of
Falstone Avenue and Warwick Place where a rain garden was originally recommended
Two other options for mitigation, one near the Town’s elevation low point and one near
the high point were also proposed but did not receive Town consideration/support:
● A bioretention area on the south-facing hillside in front of Somerset Elementary School.
● A bioretention area on the land to the east of the street at the south end of Warwick Place.
Unfortunately, because our streets are too narrow, Somerset cannot reduce street drainage
with curb cuts that divert runoff into swales that can increase absorption.
Also noteworthy: Somerset Elementary School Foundation installed a large drywell
under the parking lot at the rear of the school and provided 12 inches of sand -- the standard is 6
inches -- beneath the artificial turf of the playing field. These changes have reduced the runoff
from the school lot onto Deal Place.
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D. Summary of Interviews of Owners of “No-Waiver” New Homes
The Committee reached out to the 16 households residing in homes that received
Sediment Control Permits without a waiver of the County’s requirements for storage of runoff; 6
households responded to our request for an interview. (See p. 12 for discussion of the relevant
regulation.) We thought the interviews might offer some clue as to what circumstances allowed
some Somerset homes to meet storage requirements whereas others did not.
In summary, all of those interviewed were aware of the storage devices that had been
installed, even though two were not the owners at the time of construction. None of the six
interviews indicated that the homeowners or their builders were particularly intent on handling
the required amount of runoff as a matter of principle. They simply knew there was a
requirement and seemed to take it as a matter of course that they would meet it.
This leads us to the conclusion that the fact that waivers became available to builders and
homeowners sometime in summer 2013 – rather than conditions on the ground -- is the primary
reason that waivers for new homes have been universal since that time. The Montgomery County
Department of Permitting Services (DPS) suggests in communications with the County
Executive’s office that conditions on the ground led them to determine that storage installations
that they had presumed would be effective in Sediment Control Permits issued from 2010-2013
were not -- in fact -- effective, necessitating issuance of waivers. But DPS has never provided
any evidence of how it arrived at this conclusion. For example, was it based on randomized
inspections? reports from builders or homeowners? guidance from the state based on inspections
or reports? The lack of effectiveness of installation pre-2013 is simply asserted.
We also note that our interviews reveal that satisfying County storage requirements is no
assurance that runoff problems are eliminated. This is because all storage devices are sized to
handle runoff up to a specific standard, approximately 2.6” in 24 hours, the type of rainfall event
that happens about once a year. Rainfall that is more intense in terms of the amount of rainfall or
the time period within rain falls can exceed the capacity of a storage device without the
conclusion that it is inadequately sized or not functioning.
We don’t know if the storage devices installed on these six properties are operating as
designed or failing to do so. It is clear that in three homes, additional measures were needed to
deal with runoff:
● In one home, the owners installed a sump pump and swales and in another, the second
owners also installed swales
● In another case, a neighbor complained of runoff and the owner installed a French drain
on the neighbor’s property
Although not relevant to the issues of waivers, we note that no owner was made aware of
maintenance requirements for storage devices even though drywells – the most commonly used
device – should be inspected once a year.
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E. Survey of Residents – Questions
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F. Stormwater Runoff Calculations: Comparison of “old” homes and new homes
The figure below replicates one on p. 18 and indicates the runoff from a median Somerset
lot with the median proportion of impervious surface:
Figure F-1. Three volumes of runoff from a median lot in cubic feet and gallons
Runoff from median Somerset lot (9,386 square feet) with
median proportion impervious surface (32 percent – 3,004
square feet) (“new home”)
Runoff from lot – cubic feet
Runoff from lot – gallons

1” rain
(approx.
3-mo.)
150
1,122

2.6” rain
(1-year)

4.9” rain
(10-year)

1,024
7,660

2,620
19,598

Some of the runoff from older Somerset homes is not evident because the water
disappears into pipes that take it to the street and thence to storm sewers. However, much of the
runoff is flooding our own yards, our neighbor’s yards, and the streets. Water that flows
overland in this way picks up pollutants (e.g., yard chemicals, pet waste, road oil) as it travels
and thus degrades our local and distant waterways. Mature trees, of which there are many in
Somerset, are excellent at absorbing stormwater runoff. Other than their mature trees, Somerset
homes that were built before 2010 do not store any of their runoff on-site unless they have
installed stormwater mitigation measures (e.g., rain gardens, permeable driveways/patios, or
conservation landscapes).
In contrast, unless storage requirements are entirely waived by DPS, homes built after
2010 are required to store at least some runoff on-site.
The following analysis addresses runoff implications when a new home receives a
Sediment Control Permit in which the County requires some drywells, but also waives part of the
storage requirement – a very typical situation. We will answer the following:
1. Assuming that the footprint of the new house is larger than the one it replaced, what is the
net decrease or increase in runoff from the lot?
2. What effect will new Town regulations have on storage?
The analysis will examine a two-story new home with a house footprint of 2,500 square
feet (sf) and an additional area of impervious surface of 500 sf comprising a driveway and patio.
The total impervious area is 3,000 sf, or about the area of the property represented in Figure F-1,
above. We will assume that the new home replaces a one-story home built in the 1950s with a
house footprint of 2,000 sf and an additional impermeable area of 500 sf (driveway/patio), for a
total impervious area that is 500 sf less than the new home.
Given that the original property has less impervious surface, what would the runoff from
the lot have been with the same rainfall events as depicted in the figure above?
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Figure F-2. Three volumes of runoff from a median lot with less-than-median impervious surface
(“old home”)
Runoff from median Somerset lot (9,386 square feet) with
median proportion impervious surface (27 percent – 2,534
square feet)
Runoff from lot – cubic feet
Runoff from lot – gallons

1” rain
(approx.
3-mo.)
133
995

2.6” rain
(1-year)

4.9” rain
(10-year)

977
7,308

2,552
19,089

Note that the runoff quantities in Figure F-2 for the lot with the original home are not that
far from the quantities shown for the larger, new home in Figure F-1. This makes sense because
the amount of impervious surface is only slightly larger for the new home. Yes, the new home
looks (and is) much larger than the old home since it has both a larger footprint and is twice as
high as the original house; however, the only relevant figure for runoff is the footprint of the
building, not the height of the structure. The new structure adds only 20 percent to the
impervious area on the lot.
Assume that in the permit for the new home, the County requirement for storage is 550
cubic feet (cf) of runoff, or about 4,100 gallons. The County requires installation of two
drywells, which store 2,200 gal. of runoff – which by the County’s determination are all that can
be installed given site conditions.46 It waives storage of 1,900 gallons, a waiver of about 46
percent of required storage.
The first question we posed is whether there is a net decrease or increase in runoff from
the lot with this required volume of storage. The figure below shows that even though the new
home received a waiver, the runoff from the lot is decreased relative to what it was from the lot
before the new home was built.
Figure F-3. Runoff from old home versus new home with County regulations

Old home
New home with
County required
runoff storage

Runoff - 1” rain
995 gal.
None from rooftop;
conservatively, 330
gal. from rest of lot

Runoff - 2.6” rain
7,308 gal.
Reduced by at least
2,200 gal. for no more
than 5,108 gal.

Runoff – 4.9” rain
19,089 gal.
Reduced by at least
2,200 gal. for no more
than 16,899 gal.

Let us turn now to the second question: what effect will new Town regulations have on
storage? Even if the Town concludes that no additional drywells (or rain gardens) can be
installed to manage rooftop runoff from the new home, additional storage requirements can be
imposed:
•

46

Under Town regulations, the new home will be required to install a permeable driveway.
Assuming it is about 400 sf and fairly level, it can store about 900 gal. of runoff from a
1” rainfall.

Drywell storage estimate derived from SCPs issued for Somerset homes.
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•

Also under Town regulations, the runoff from the 100 sq. ft. patio could easily be stored
in a small rain garden of 100 sq. ft. that has a capacity of 1,000 gal. in a 1” rainfall.47

As the table below shows, the Town’s regulatory overlay on the County’s regulations
improves the runoff situation from the property.
Figure F-4. Runoff from old home versus new home with County and Town regs

Old home
New home with
County required
storage
New home with
County and Town
required storage

Runoff - 1” rain
995 gal.
330 gal.

Runoff - 2.6” rain
7,308 gal.
5,108 gal.

Nominal amount from
natural surfaces

Less than 5,108 gal.
due to permeable
driveway and rain
garden storage

Runoff – 4.9” rain
19,089 gal.
16,899 gal.

Less than 16,899 gal.
due to permeable
driveway and rain
garden storage

The takeaways from this rough analysis:
• Even with some waivers, runoff after development is less than pre-development for a
“typical” (about 20 percent) increase in impervious surface
• If the new home adds significant impervious surface and storage is nearly completely or
fully waived, runoff will increase
• Homes that meet storage requirements will mitigate runoff in a 1” rainfall event, but
runoff is still significant for heavier rains (which are increasingly common)
• Waivers/variances should be kept to an absolute minimum to manage runoff from
increasingly frequent heavy rains

47

Storage figures provided by Rainplan: https://myrainplan.com/about-rainplan/
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G. More Information About Climate Change
Evidence of climate change is shown in the diagrams below. Figures G-1 and G-2 below
shows that carbon dioxide levels (CO2), after a millennia at a steady level, jumped significantly
in the 20th century, continue to rise steadily (Figure G-1) and have continued this ascent through
2022 (Figure G-2). According to NASA, this is the most important long-lived "forcing" of
climate change.
Figure G-1. Carbon dioxide (CO2) Parts per Million over Time48

Figure G-2. Carbon dioxide (CO2) Parts per Million 2000-2022

The impact of climate change has resulted in the planet's average surface temperature
rising about 2 degrees Fahrenheit (1 degrees Celsius) since the late 19th century, driven largely
by increased carbon dioxide emissions into the atmosphere and other human activities. Figure G3 shows that the change in global surface temperature relative to 1951-1980 average
temperature has been rising. NASA notes that the Earth’s surface continues to significantly
warm, with recent global temperatures being the hottest in the past 2,000-plus years. Most of the
global warming occurred in the past 40 years, with the seven most recent years being the
warmest. (The years 2016 and 2020 are tied for the warmest year on record.)

48

https://climate.nasa.gov/evidence/
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Figure G-3. Global Land-Ocean Temperature Index49

What are the implications of these trends? According to the United Nations Framework
on Climate Change, ‘’to prevent dangerous interference with the climate system, the scientific
view is that the increase in global temperature should be below 2o C [relative to preindustrial
levels].’’50

https://climate.nasa.gov/vital-signs/global-temperature/. A global temperature “time machine” from 1884 to
present may be found at: https://climate.nasa.gov/interactives/climate-time-machine
50
United Nations Framework on Climate Change, 2010
49
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