TOWN OF CARRBORO
STORMWATER ADVISORY COMMISSION
AGENDA
November 11th, 2021; 6:30 pm
Remote Meeting
Time

Item

Presenter

6:30 pm

Administrative Matters: Call to order, approval of minutes

Chair, all

6:35 pm

Public comment (if any)

Chair, all

6:40 pm

RainReady and Residential Assistance Update

Staff

7:40 pm

Announcements and adjourn

Chair

Citizens (other than Commission members) should email stormwater@townofcarrboro.org to
receive an invitation to view the meeting. The requester should also specify if they wish to make any
comments in the email. If you wish to make public comment, at the time of public comment, the
speakers will be allowed to address the Commission. Please send any written statement or materials
to the same email provided above. All written statement and materials will be forwarded to the
Commission members.

TOWN OF CARRBORO
NORTH CAROLINA

TRANSMITTAL
PUBLIC WORKS DEPARTMENT

To:

Stormwater Advisory Commission

From:

Randy Dodd, Stormwater Utility Manager
Heather Holley, Stormwater Specialist
Emily Cochran, Stormwater Administrator

Cc:

Daniel Snipes, Interim Public Works Director

Date:

November 4, 2021

Subject:

RainReady Study Follow up and Update

Summary:
The purpose of this memo is to supplement the 2020 RainReady pilot study provided by the Center for
Neighborhood Technology (CNT) and information regarding flood resilience shared at the June 2021 SWAC
meeting. The intent is to provide context regarding development of residential assistance efforts; an update on
recent and current activities; and recommendations for next steps.
Information:
Context
A major driver for the RainReady pilot study was residents’ experiences of ramped-up, intense storms and
associated flooding. The underlying challenges have been years in the making and will require time to address.
As presented in June, there are a number of steps that Carrboro has already taken or is planning to take toward
increased flood resilience and specifically to follow up on the RainReady study. The transition to a community
that is more resilient to more frequent intense storms will also require a diversity of tools, new collaborations,
and broad participation. It is likely that the most effective approaches will be synergistic ones with “co-benefits”
in consideration of other community interests such as climate action, watershed restoration, social equity,
affordability, and livability. The specific topics discussed in this memo focus on the residential green
infrastructure measures, while recognizing that the larger context can consider other measures such as property
acquisition, building/home relocation or retrofitting (e.g., elevation, floodproofing), and infrastructure activities,
from maintenance to larger improvements. Regardless, there is a necessary paradigmatic and community scale
shift for increased flood resilience. The old paradigm of flood management was to “send as much water away as
fast as possible”. This begs the question: where is “away”? In reality, “away” means downslope and downstream,
where neighbors live amidst ecosystems at risk of flood related impacts. The problem is compounded when more
water is coming down more quickly.
The new paradigm for managing stormwater runoff is to “avoid it, sink it, hold it, and send it”, as articulated by
CNT. (“Hold it and send it” was a transitional paradigm that predominated in the late 20th century.) Other ways
that this paradigm is expressed are through the terms: stormwater volume control, runoff reduction, Low Impact

Development (LID), hydrograph/volume matching (meaning an identical rate and amount of runoff before and
after development), nature-based stormwater solutions, and green infrastructure or green stormwater
infrastructure. These practices can not only have flood resilience benefits, but many co-benefits. (Figure 1).
Ultimately, they point to a larger percentage of rainfall being infiltrated into the ground, intercepted by vegetation,
evapotranspired, harvested for use, and, if necessary, temporarily stored and slowly released.
Figure 1. Co-Benefits of Green Infrastructure

Source: Center for Neighborhood Technology 2020 Report:
http://www.townofcarrboro.org/DocumentCenter/View/7487/RainReady-Final-Report

Another necessary shift is a transition from the “someone else’s problem to fix” to a more collaborative, shared,
and community-oriented approach. In particular, the reliance and expectation that government, be it local, state,
and/or federal, can solely create a more resilient community does not recognize private property rights, the amount
of land that is privately owned and degree to which private property contributes to increased rates of runoff, nor
the reality of government capacity (both workforce and financial). As part of building resilience, and regarding
the potential to extend services from town to residents and their private property, it is important to mention that
the Town Attorney provided a memo in 2019 on the legal and financial reasons for the Town to proceed cautiously
in considering taking on this responsibility. In brief, these reasons include: 1) the constraints of the “public
purpose” doctrine; 2) the level of stormwater service that the Town must provide to all similarly situated private
property owners; and 3) the liability the Town could assume.
Recent and Current Activities
Expanded Outreach
Stormwater Division staff continue to address resident concerns and questions through technical advice site visits
and providing outreach material including the Homeowner’s Watershed and Stormwater Handbook and other
recently created material. New outreach material is being created based off resent requests and questions. Updated
and expanded topics will be added to the Handbook in the update planned for December 2021.

SCM Program
Beginning in Fall 2020, the Stormwater Division began contacting property owners with Stormwater Control
Measures to ensure the devices are being maintained properly and inspected at least annually by a qualified
individual. This program has required making direct and frequent contact with property owners or their
representatives. Of the 57 total responsible parties, 20 are Homeowners Associations, 13 are commercial
businesses, 3 are owners of private residences, 7 are multi-family housing developments, and 2 are mixed-use
developments (the rest being owned by the Town or other government agencies). In the process of communicating
with responsible parties about their SCMs, Town staff have formed relationships with private property owners
and communicated additional information about their responsibilities, the Town’s obligations, and opened a
communication pathway about stormwater. We perceive this program to be bettering Town relations with the
public in general for this reason.
Moving Forward
The CNT RainReady study 1 provided specific, actionable recommendations for the Town moving forward,
including that the Town: initiate community education and engagement efforts and develop enhanced
communication materials, and design and pilot a small-scale residential assistance program, with an emphasis on
green infrastructure. A compilation of the study recommendations and status of pursuing them is provided in
Appendix A. Specific planned/recommended next steps for a residential assistance program are discussed below.
“Best Practices” Matrix
Stormwater staff have created a draft “Stormwater Best Practices” matrix (see separate attachment) as a single
resource for identifying and describing a suite of practices that can be employed as part of the ongoing expansion
of community scale flood resilience. The matrix inventories the types of practices, summarizes their benefits, and
presents the current and potential future assistance. Over time, staff can use this matrix as a platform for
expanding the assistance offered.
Community Outreach and Expanded Assistance
Over the next two months staff will be revamping the Stormwater Division’s webpages to coincide with the
planned new Town of Carrboro website roll-out. Page layouts and structure will be adjusted and overhauled to
make navigation more intuitive and easier to use on mobile devices. Solid waste cart stickers will roll out once
the new Town’s website goes live. These stickers will point residents to Public Works and Stormwater web
resources. Stormwater newsletter content will be regularly incorporated into the weekly Carrboro Newsletter,
“Carrboro This Week”. Citizens can sign up to receive the weekly newsletter and other notices from the Town at
https://townofcarrboro.org/list.aspx. School outreach is being coordinated with the Town of Chapel Hill’s
Stormwater Division virtually given the Chapel Hill Carrboro School System’s COVID regulations. This will
allow the presentation to be recorded and made available to the public as well. Carrboro’s Stormwater Division
is partnering with Orange County, Hillsborough, UNC, and Chapel Hill for the first Annual Orange County Creek
Week scheduled for March 12-19th, 2022. A variety of virtual and in-person events are planned for residents
throughout the county. The event will place an emphasis on helping the public nurture deeper relationships with
their watersheds.
Contractor Directory
Staff frequently receive requests from the public to assist in work on private property or to recommend a
contractor or company to perform work. The Town wishes to enable residents to address drainage issues, construct
green infrastructure projects like rain gardens, and otherwise improve the flood resilience on their private
property; however and as discussed above, staff are constrained in their ability to provide benefit to an individual
homeowner to the exclusion of the general public. Furthermore, staff cannot explicitly recommend a company or
1

http://townofcarrboro.org/1227/Toms-Creek

contractor over another for hire, as it would be contrary to conflict-of-interest policies. To comply with these
restrictions but better bridge the gap between homeowner interests and projects, staff are building a directory of
contractors that are qualified and willing to perform stormwater projects on private property. We are developing
a process in which contractors can apply to be listed as to perform work such as: disconnecting downspouts,
Stormwater Control Measure maintenance and inspection, grading, building bioretention basins, floodproofing
crawlspaces, etc. Curating and publishing this contractor directory will allow staff to direct residents inquiring
about help with these projects with a list of people and companies who can assist them, without implying
preference for a contractor, and without acquiring liability for those projects on private property.
Home Assessor Concept
A key part of the RainReady study recommendations involved a “Home Assessor” – an individual or company
qualified to perform an assessment of a resident’s home, identify ways to improve flood resilience and stormwater
stewardship, and provide insight to the homeowner about how to accomplish their goals. Stormwater staff believe
that a having such a position will be a cornerstone of an expanded residential assistance program. Specifically,
staff are in the early stages of exploring if expanded technical assistance could involve having the Town enter
into contract with a third party to provide this service. Such assessments would not only provide detailed insight
to the homeowner but will also provide feedback to the Town regarding the resources that homeowners may need
to move forward with projects (for example, financial or additional professional technical assistance). Staff also
believe that utilizing a qualified third-party assessor that represents neither the Town nor a contractor to be hired
for performing work will allow the public to gain a neutral perspective about the potential on their property and
the actions that they may wish to pursue. More information is provided in the separate attachment.
Green Neighborhood Grant Program
The Carrboro Town Council accepted the Community Climate Action Plan (CCAP) in 2017. The plan’s
recommendations were designed to raise the community’s awareness and involvement in climate action and the
enhancement of ecosystem resilience. The Green Neighborhoods Grant Program is an outcome of the CCAP
that seeks to bring neighbors together to pursue projects in pursuit of the plan’s goals. In early 2021, the Town
Council approved moving forward with the program. Stormwater projects are eligible under the program as part
of efforts to increase community and ecosystem resilience. More information on the program is available at this
link.
Future Financial Assistance
While staff will continue to study additional opportunities and the Town may choose to offer additional/direct
financial assistance in the future as part of a residential stormwater assistance program, it is beyond the scope of
this memo to further recommend or elaborate on this possibility for several reasons. First, it is staff’s
recommendation that the most immediate next steps in expanding assistance focus on what is presented above.
These efforts will help inform the types of support that the community is most needing and open to and further
guide the design and further development of a program. Second, both financial and staff constraints exist. The
Town’s Stormwater program is relatively early on in development, with dedicated revenue beginning to be
received at the end of 2018 and being fully staffed for 15 months. During this time, the challenges of the first
NPDES audit and COVID in addition to all of the challenges with overall Stormwater program development have
presented themselves. It would be helpful to staff to pursue this new program in measured steps rather than a
larger step with the inherent risk. Finally, this approach is informed by our understanding of the challenges faced
as other communities roll out similar programs.
Recommendation:
It is recommended that the Stormwater Advisory Commission receive this memo and provide feedback as desired
regarding development of a residential assistance program.

Appendix A: Rain Ready Study Recommendations and Status
Recommendation
Status
Short-term (1 year)
• Coordinate program activities with the Carrboro Comprehensive Plan Update.
Active
• Include residential green infrastructure/runoff reduction program piloting and
Complete
coordination in new Stormwater staff person job responsibilities
• Establish regular cross-departmental meetings to coordinate planning and
Planning
projects, identify shared funding sources, explore workforce development
opportunities, and ensure successful program launch. A quarterly meeting
schedule is recommended.
• Identify key community public, private, and nonprofit partners, formalize
Ongoing/Planning
partnerships, and initiate community education and engagement efforts.
• Develop enhanced communication materials.
Ongoing*
• Amend Land Use Ordinance to explicitly exempt native landscaping from
Planning
“nuisance vegetation” code protocols.
• Budget for, design and pilot small-scale residential green infrastructure
Active
program. Determine best approach (e.g., by whom, using what available
resources, for whom, and with what desired outcomes) for pilot scale program
delivery.
• For buildings located in known severe flooding areas, such as natural
Ongoing
floodplains, continue to support property owners seeking assistance from federal
programs.
Mid-term (2 – 4 year)
• Continue enhanced community education and engagement materials.
Pending
• Investigate financing and funding options.
319 grant/pending
• Use lessons learned from pilot to tune and launch Town-wide residential green
Pending
infrastructure assistance program.
• Continue larger stormwater program development and integrate other efforts
Ongoing**
with the residential program.
• Coordinate stormwater management projects that address federal and state water
quality regulatory requirements associated with the Town’s NPDES Phase II
Ongoing
permit.
• For buildings located in known severe flooding areas, such as natural
Ongoing
floodplains, continue to support property owners seeking assistance from federal
programs.
Long-term (5+ year)
• Evaluate program success, including financing and funding and program
Pending
sustainability
* For example, the new Homeowners Manual. Staff are also working on creating signage.
** For example, outreach planned as part of planned stormwater improvements around Town Hall
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Stormwater Best Practices
Type
Residential Green
Stormwater Infrastructure

Practice
Rain garden

Type of Town Assistance

Description

Stormwater Benefits

Depressions that can be filled with a
porous soil media that hold runoff and
allow it to infiltrate, evapotranspire,
and/or be slowly released; can be
designed for a permanent saturated zone
that facilitates nitrogen removal

Slow down and reduce runoff; improve
water quality through
physical/chemical and biological
processes

Co-benefits

Staff Tech
Assist

Increases groundwater
recharge, increases available
water supply, improves air
quality, reduces atmospheric
CO2, reduces urban heat island
effect, improves aesthetics,
improves habitat, reduces noise
pollution, improves community
cohesion
Similar to rain garden but infiltration only Similar to rain garden; reduction of
Increases groundwater
if/when the outlet opens to a good place nitrogen through denitrifying
recharge, increases available
for infiltration. Has wetter conditions that processes, provides wetland habitat
water supply, improves air
require wetland plants
quality, reduces atmospheric
CO2, reduces urban heat island
effect, improves aesthetics,
improves habitat, reduces noise
pollution, improves community
cohesion
Disconnection of roof drain downspouts Increases infiltration, reduces velocity Increases groundwater
from conveyance pipes, allowing
and energy of runoff entering
recharge, reduces salt use,
downspouts to drain on vegetated area to stormwater conveyance or stream,
reduces energy use, improves
increase infiltration.
improves water quality
air quality, reduces atmospheric
CO2, reduces urban heat island
effect, reduces noise pollution

Educational
outreach,
general
information

For stormwater conveyances and
headwater ephemeral channels in poor
condition. Uses natural channel design
principles such as step/pool configuration
rather than pipes or more typical open
channel conveyance geometry function,
but used exclusively for ephemeral
channels
Stormwater conveyance that slows water
and allows some filtration/infiltration

Rainwater harvesting

Collection of rainfall from roofs (typically)
for use in watering gardens/ landscapes,
or for other nonpotable uses (toilet
flushing, vehicle washing, etc)
uses such as toilet flushing

Vegetated filter strip

Broad vegetated areas to disperse and
Slows down runoff velocity; provides
reduce runoff energy, usually as released filtration of runoff, infiltration,
from a stormwater stormwater structure evapotranspiration

Backyard wetland

Impervious reduction,
disconnection

Regenerative stormwater
conveyance

Treatment swale/bioswale

Residential
Finanical
Assessor
assistance
(future)
(future)
Site specific Green
assessment
Neighborhoods
Initiative

Other
Assistance
Support
FEMA Grant

Cost

N/A

CCAP
program

$$

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$$

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$

Filters runoff through coarse
Reduces erosion, increases
sediments, supports GW recharge,
habitat, increases biodiversity
reduces velocity and energy of runoff,
protects downstream channel

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$$

Contact with and evapotranspiration
by soil organisms and plants; nutrient
reduction

Increases groundwater
recharge, increases biodiversity,
improves habitat, improves air
quality, improves aesthetics

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$$

Detains or reduces runoff provided
container isn't full. Use of rainwater
for landscape irrigation has benefits
relative to treated potable water.

Increases available water supply,
reduces energy use, improves
air quality, reduces atmospheric
CO2

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$$

Increases groundwater
recharge, increases biodiversity,
improves habitat, improves air
quality, improves aesthetics

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$

More info
(links to be provided)
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Stormwater Best Practices
Type
Residential Green

Practice
Permeable pavement

Green roof

Green wall

Other residential
landscaping

Increase tree canopy

Description

Type of Town Assistance
Stormwater Benefits

Asphalt, concrete, or laid stonework that
is permeable and designed to allow
rainfall to penetrate to an open subbase
where water is temporarily detained or
allowed to infiltrate

Co-benefits

Staff Tech
Assist

Residential
Assessor
(future)

Finanical
assistance
(future)

Other
Assistance
Support
FEMA Grant

Similar to rain garden but without
evapotranspiration and more extensive
biological processes. Bonus of reduced
impervious area as source of higher
runoff and pollution. If designed to
infiltrate directly from underpavement storage,
provide settling time for sediment and
solid particles, adsorption of
metals to soil media
Structural reinforcement of a roof
Retains and slowly releases rain falling
combined with an intensive (deep, small- onto roof, in most cases reducing total
area) or extensive (shallow, large area)
runoff through extensive
planting arrangement
evapotranspiration; treats nitrogen
and phosphorus to the degree that
roof plants use it; reduces urban heat
island effect, insulates building roofs
and provides longer roof life

Increases groundwater
recharge, reduces salt use,
reduces energy use, improves
air quality, reduces atmospheric
CO2, reduces urban heat island
effect, reduces noise pollution

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

Reduces energy use, improves
air quality, reduces atmospheric
CO2, reduces urban heat island
effect, improves aesthetics,
reduces noise pollution, urban
agriculture, improves habitat

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

$$$

System designed to enable the vertical
arrangement of plants along a building's
wall or fence. May be composed of
"growing cells" embedded into the wall;
fence filled with plantings; planter box
and trellis/scaffolding for vines and
climbing plants; carefully pruned and
trained woody plants (espalier)
Depending on complexity of design, may
simply be a plant under a grate; may
include some "structural soil" to allow
water and air movement and root growth;
may have roof runoff directed to it to
maintain plant health; may have a water
capture and release system combined
with soil media to imitate larger
bioretention cells

Insulates building walls, provides
similar benefits to small-scale
planter boxes

Reduces energy use, improves Educational
air quality, improves aesthetics, outreach,
reduces noise pollution
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

$$

Depending on configuration, may
simply offer urban greenery
(demonstrated effects on public safety
and health, attractiveness, and urban
heat island effect), capture roof runoff
while maintaining plant health, provide
for some storage and possible
infiltration of runoff, or provide
benefits similar to bioretention
systems

Increases groundwater
recharge, reduces energy use,
improves air quality, reduces
atmospheric CO2, reduces urban
heat island effect, improves
aesthetics, increases
recreational opportunities,
reduces noise pollution,
improves community cohesion,
urban agriculture, improves
habitat
Improve soil ecosystem;
increase water storage for
plants, improve nutrient
processing and retention and
general plant heath; increase
habitat. Addresses problems of
soil compaction, low soil carbon,
poor
structure/stability, low fertility,
poor growing environment
Increases biodiversity, increases
habitat, improves aesthetic,
increases groundwater recharge,
reduces herbicide/pesticide use,
urban agriculture

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$

Soil restoration or
rehabilitation

Physical soil loosening, ripping, tilling,
Improve rainfall infiltration; reduce
subsoiling; amendment with topsoil
erosion. Improve hydraulic
and/or organic materials including biochar conductivity
to encourage redevelopment of healthy
soil community; adjust pH values, or
otherwise improve soil fertility or
function; sometimes includes inoculation
with beneficial microorganisms; planting
appropriate vegetation

Convert lawns

Convert monoculture/turfgrass lawns to Increases infiltration, improves water
landscape features with more diverse and quality
deeper rooted plants that provide more
ecosystem services including runoff
reduction

CCAP
program

Cost

More info
(links to be provided)

$$
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Stormwater Best Practices
Type
Residential Green

Practice
Planter box

Dry stream bed

French drain

Description
Depending on design, may simply be a
plant under a grate, or could: include
some "structural soil" to allow water and
air movement and root growth; have roof
runoff directed to it to maintain plant
health; have a complex water capture
and
releasefeature
systemthat
combined
with
soil
Landscape
conveys
water
typically from a downspout or other area
of concentration utilizing river rock or
other stone for aesthetic appeal and
erosion control. Appropriate for treating
small areas.
A gravel or rock-filled trench containing a
perforated pipe that redirects water away
from the area and conveys it to the
stormwater system.

Native plantings, invasive plant Planting native plants;
management
removing/controling of invasive plant
species that outcompete native species

Stream

Vegetative stream bank
stabilization

Streambank benching/angle
reduction

Type of Town Assistance
Stormwater Benefits

Co-benefits

Staff Tech
Assist

Residential
Assessor
(future)

Finanical
assistance
(future)

Other
Assistance
Support
FEMA Grant

Cost

May simply offer urban greenery" or
Increases biodiversity, increases
could also capture roof runoff while
habitat, improves aesthetic
maintaining plant health, provide for
some storage and possible infiltration
of runoff, or provide benefits similar to
bioretention systems

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$

Reduces runoff velocity and energy,
increases infiltration

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$

Decreases erosion from downspouts, Increases groundwater recharge
reduces ponding. As an alternative to
direct connection from a roof drain to
the storm sewer system, increases
infiltration.

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$

Deeper roots of native plants increase
infiltration of stormwater runoff and
simultaneously reduce need for
watering during dry spells.

Educational
outreach,
general
information

Site specific
assessment

Green
Neighborhoods
Initiative

N/A

CCAP
program

$

Educational
outreach,
general
information

N/A

CCAP
program;
NCCES

$

Educational
outreach,
general
information

N/A

Increases biodiversity, restores
habitat

Maintain or reestablish native
exosystem structure and health,
maintains forest cover and
shade, usually done in
conjunction with riparian
reforestation/enhancement, or
to prevent need for
reforestation/enhancement
Planting directly into streambanks (live
Reduce water velocities by increasing Increases biodiversity, increases
stakes, seedlings, grass, etc.), usually
surface roughness, reduce direct
habitat, prevents erosion,
combined with some erosion control
erosive action of flow on bank
improves air quality, reduces
matting to help establishment. Can
sediments, hold underlying sediments atmospheric CO2
supplement with root wads and other
together with roots, provide root-mat
organic materials
and other habitat
Existing streambank is reshaped to
Reduce water velocities by spreading Increases groundwater
provide a lower, flat area to imitate
out flow; can reduce downstream
recharge, improves habitat,
floodplain functions (carving out a small flooding by providing floodwater
increases biodiversity
floodplain, essentially). Or, existing
storage, reduce stress on banks and
streambank is reshaped to decrease bank subsequent erosion, provide habitat
angle
for organisms requiring floodplain
inundation

More info
(links to be provided)

$$
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Stormwater Best Practices
Type
Residential Green

Riparian

Practice
Other/more extensive stream
restoration measures

Reshaping of stream, often by relocating
it, to create meanders, channel features
such as riffles, runs, pools, and glides,
improved floodplain access, and stable
channel. Examples of specific structural
elements include installation of weirs, Jhooks, root wads, and other
materials/objects that direct flow in a
particular way

Daylighting

Unearthing piped streams and in the
process, creating new open channels

Riparian
reforestation/enhancement

Removal of structures

Flood Mitigation

Description

Type of Town Assistance
Stormwater Benefits

Often done in conjunction with stream- Reduces erosion, increases
floodplain reconnection, or at least
habitat, increases biodiversity
streambank benching (and thus
includes those benefits); provides
greater habitat heterogeneity, total
area, and quality; mimics natural
geomorphic processes to create stable
channel (if designed correctly); may
disperse flow velocities more
effectively (or in a less erosive fashion)
than bank-surface methods. similar
structures often have different
purposes, but generally
installed to take erosive stress off of
banks, create particular habitats,
improve channel stability, maintain
channel location.

Provides more habitat area, new
stream channel is rougher than pipes,
slows down runoff and provides area
for infiltration or filtration, exchange
with groundwater, oxygenation of
flow, processing of nutrients.allows
natural geormophology of stream to
reestablish, allows transport of bed
sediments, organic debris, movement
of aquatic organisms
Replanting/increasing diversity and forest Provide runoff filter zone between
structure with multiple native
developed areas and stream to
tree/shrub/perennial species
disperse/calm runoff, remove
pollutants, provide soil infiltration to
improve base flow, nutrient processing
of runoff by plants, provide shade to
stream, reduces water temperatures
and increases stream dissolved oxygen,
reducing algae growth, includes all
benefits of vegetative streambank
stabilization
Removal of structures in riparian zone or Remove structures and reestablish
floodplain
riparian vegetation, soil functions,
interflow, diffuse flow.

Removal of pavement

Removal of pavement in riparian zone

Acquisition and Demolition or
Relocation

purchase of a flood-prone structure and
underlying land and demolition of the
structure by a demolition contractor

Co-benefits

Staff Tech
Assist

Residential
Assessor
(future)

Finanical
assistance
(future)

Other
Assistance
Support
FEMA Grant

Cost

Educational
outreach,
general
information

N/A

State grants

$$$

Increases biodiversity, improves Educational
habitat, increases groundwater outreach,
recharge
general
information

N/A

State grants

$$$$

CCAP
program

Reduces atmospheric CO2,
improves air quality, reduces
urban heat island effect,
improves habitat, increases
biodiversity

Educational
outreach,
general
information

Site specific
assessment

N/A

Increases groundwater
recharge, improves habitat,
improves aesthetics

Educational
outreach,
general
information
Educational
outreach,
general
information

Site specific
assessment

Potentially,
if flood
mitigation
benefits
N/A

$$

Educational
outreach,
general
information

Site specific
assessment

HMGP, FMA

$$$$

Restores floodplain soil functions,
Increases groundwater
interflow, provides space for floodplain recharge, reduces salt use,
forest
reduces noise pollution,
improves aesthetics, reduces
urban heat island effect
Restores floodplain function
Removes at-risk property and
people from flood risk entirely

Site specific
assessment

More info
(links to be provided)

$

$$

When FEMA funds are used
to purchase the property,
the property is deedrestricted in perpetuity as
open space to preserve the
natural function of the
floodplain
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Stormwater Best Practices
Type
Residential Green

Practice

Type of Town Assistance

Description

Stormwater Benefits

Mitigation Reconstruction

Demolition of a flood-prone building and May allow water to flow beneath
rebuilding it to higher regulatory
structure, some restoration of
standards (e.g. elevation)
floodplain function

Structure elevation (including
abandon basement and fill)

Elevating an existing structure to or above May allow water to flow beneath
the regulatory standard
structure, some restoration of
floodplain function

Floodproofing (wet or dry)

Wet: removal of non-floodproof
Wet: some restoration of floodplain
materials, replacement with floodproof
function. Dry: none
materials, addition of flood vents to allow
water to pass through the structure
without applying pressure to walls or
floors. Dry: encapsulating crawl space or
lowest level to prevent water from
entering the space during flood events.

Non-structural retrofitting of
existing buildings (e.g.
equipment elevation/
floodproofing)

Preventing flood damage to utilities and
other equipment by elevating to
regulatory flood protection elevation,
floodproofing, or adding a flood wall or
containment area around the equipment

None

Co-benefits

Staff Tech
Assist

Residential
Assessor
(future)

Finanical
assistance
(future)

Other
Assistance
Support
FEMA Grant

Cost

Reduces risk of flood damage to Educational
property and people
outreach,
general
information
Reduces risk of flood damage to Educational
property and people
outreach,
general
information
Reduces risk of flood damage to Educational
property and people
outreach,
general
information

Site specific
assessment

HMGP, FMA

$$$$

Site specific
assessment

HMGP, FMA

$$$

Site specific
assessment

No, unless
designated
historic
structure
with
restrictions

$$

Reduces risk of flood damage to Educational
property
outreach,
general
information

Site specific
assessment

HMGP, FMA

$

More info
(links to be provided)
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Residential Stormwater Assistance Program
1.0 Application Process
Prior to requesting assistance, residents are asked to review resource materials available on the Town website developed
to anticipate many questions and requests.
A property owner applying for technical assistance for a qualifying stormwater project must contact the Stormwater
Division and describe how the proposed project meets at least one of the following general requirements as stated in the
Residential Stormwater Assistance Policy:
1. The land must receive stormwater runoff from a public street or other property that is maintained by the Town;
and/or
2. The stormwater runoff or drainage issue must:
a. Impact/threaten an existing occupied building; and/or
b. Create a public health and safety issues. Examples include but are not limited to public street flooding,
impacts to public pedestrian walkways, public access, sinkholes, severe mosquito infestations; and/or
c. Have a clear adverse environmental impact. Examples include but are not limited to erosion and
sedimentation, stream bank instability or riparian disturbance; and/or
3. The planned improvements must provide another demonstrable public benefit, such as reducing downstream
stormwater runoff volume and/or improving stormwater quality.
Town staff shall provide an initial review of the proposed project for eligibility for additional technical assistance and
may conduct an in-person site visit assessment or work with a qualified third party to do so as described in Section 2.0.
The assessor may provide a professional opinion regarding the potential success of the project or additional projects that
may accomplish the intended purpose.
Upon receiving a completed application, Public Works staff or their designee may conduct a site visit and follow up by
submitting written recommendations for stormwater improvements.
Figure 1 provides a summary of the typical process.
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Figure 1. Typical Flow Process for a Residential Property Stormwater Project

2.0 Site Visit Assessment
The Town may designate a qualified third-party contractor, consultant, or other contracted company or individual to
perform assessments of residential lots. Assessments will be focused on the potential project to be pursued, as identified
by the homeowner, and will not necessarily be a comprehensive inventory of stormwater issues on the site. The assessor
will utilize professional knowledge and expertise to provide an opinion regarding the potential success of various
stormwater improvements that may accomplish the intended purpose. The site visit shall not exceed two (2) hours.
3.0 Recommendations and Report
Based on his/her site assessment and interview with the resident, the assessor shall provide written recommendations to
the resident describing potential stormwater improvements to be made on the property and their benefits. The assessor
shall also provide a report to the Town containing the results of the assessment and anticipated follow-up actions to be
taken by the homeowner.
Recommendations for potential stormwater drainage projects to be pursued by the homeowner shall meet the following:
•

Existing open channels shall not be recommended to be piped except under extenuating circumstances or for
special engineering reasons;

•

Streams and their associated riparian buffers shall be protected to the maximum extent practical. Impacts to the
riparian buffers must meet requirements listed in Section XVI, Part III of the Town’s LUO.
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4.0 Review and Follow Up
Town staff shall keep a record of all site visits conducted and maintain archives of submitted reports. After completion
of the report the Town shall contact the resident to determine the effectiveness of the technical assistance provided and
ascertain whether or not proposed stormwater improvements will be pursued. The first contact shall occur five (5) business
days after receipt of the report from the assessor, and the second shall occur three (3) calendar months after receipt of the
report. Staff will accumulate results of the assessments and present to the Stormwater Advisory Commission on at least
an annual basis.
5.0 Future Modifications
Future modifications to this program require approval from the Stormwater Advisory Commission.
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