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Stormwater

BEST MANAGEMENT PRACTICE (BMP)
MAINTENANCE GUIDEBOOK

for Private Owners and Operators in Northern Virginia




The Northern Virginia Regional Commission (NVRC) is a regional council of thirteen-member
local governments in the Northern Virginia suburbs of Washington DC.

NVRC is one of twenty-one regional councils across Virginia focusing on providing regional
information, technical services, and regional coordination for its members.

NVRC's programs and policies are established by a 25-member Board of Commissioners.
The Board is composed of elected officials appointed by the governing bodies of NVRC's 13
member localities that include:

Arlington County City of Manassas
Fairfax County City of Manassas Park
Loudoun County Town of Dumfries
Prince William County Town of Herndon

City of Alexandria Town of Leesburg

City of Fairfax Town of Vienna

City of Falls Church

This guidebook is a resource for maintaining stormwater management facilities for private
owners and operators in Northern Virginia. The practices described in the guidebook are
provided for general educational and informational purposes only. You should check with
your local government agency for specific information regarding regulations to maintain any
stormwater management practices on your property.
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The Stormwater Story

Stormwater is rain or snowmelt that flows over
the ground instead of soaking into it. In natural
landscapes like forests or fields, most rainfall

is absorbed into the soil or slowly filtered into
nearby streams. But in developed areas with roofs,
roads, and driveways, stormwater runs off quickly
and carries pollutants such as oil, fertilizer, and
sediment directly into local waterways.

This fast-moving, polluted runoff erodes
streambanks, worsens flooding, and contributes
to the decline of water quality in local streams, the
Potomac River, and Chesapeake Bay. With proper
management, stormwater can be treated as a
resource that supports healthy ecosystems, clean
water, and resilient communities.

To protect streams, rivers, and the Chesapeake
Bay, communities throughout Northern Virginia
use a variety of tools to reduce stormwater runoff
and improve water quality. These tools are best
management practices, or stormwater features.
When properly maintained, stormwater features
protect property, reduce flooding, and support
healthier streams for everyone.

BMPs are methods or structures designed to
control stormwater flow and remove pollutants.
Some BMPs are structural, meaning they involve
physical features like dry ponds, rain gardens, or
permeable pavement. Others are non-structural,
focusing on behaviors such as proper fertilizer use
or disposing of household chemicals to reduce
pollution at the source.

Many BMPs are not only effective at controlling
runoff volume and enhancing water quality but are
also required by regulations. In most communities,
BMPs are installed as a condition of land
development according to local ordinances and the
Virginia Department of Environmental Quality (DEQ)
Stormwater Management Program.

BMPs must be legally maintained over time by
property owners to remain effective. Some local
governments perform regular inspections to
verify that BMPs continue to function properly.
Maintenance agreements are typically recorded
with the property deed and apply to all future
owners, including HOAs, commercial business
owners, and individual homeowners.

Even small actions on the property can make a
difference. Here are some ways residents can
help protect local streams and reduce stormwater
pollution:

«  Pick up after pets and dispose of waste in the
trash or toilet.

+ Take household chemicals like motor ail,
paint and antifreeze to a local disposal facility.
Never dump them down the storm drain.

+ Compost yard waste or bag it for municipal
collection.

+ Recycle or put litter in the trash.
+  Fertilize sparingly only in the fall, if at all.

* Report spills or dumping into storm drains by
calling local authorities or 911 in emergencies.

+ Inspect and maintain stormwater facilities on
your property.
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A Brief History

Approaches to stormwater management have evolved significantly over the past century from
basic drainage ditches and pipes solely focused on flood control to more sophisticated practices

that also focus on retaining water and protecting water quality.

Pre-1900s: Communities
depended on ditches to

carry everything, including
stormwater, household waste,
and sewage, directly to the
nearest stream.

Early 1900s: Ditches were
replaced by piping systems that
efficiently carried away waste.
However, this caused public
health issues downstream,
which led to the understanding
that stormwater and sewage
needed different treatment
methods.

1940s: Communities developed
separate stormwater systems
using catch basins and pipes

to route stormwater away
from homes and streets to the
nearest steam.

1970s: Detention ponds were
introduced to slow runoff and
reduce flooding. Although
effective in theory, widespread
use of detention ponds often
caused downstream flooding
because many facilities released
water simultaneously.
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1980s: Stormwater runoff

was recognized as a major
pollution source, and the focus
shifted toward water quality
with the introduction of best
management practices (BMPs).

Early 1990s: Stormwater
planning started including
ecological health, using tools
like biological monitoring to
evaluate the impact of runoff on
aquatic life.

Late-1990s: Watershed-based
planning emerged, encouraging
communities to manage
stormwater according to natural
drainage areas. While the idea
is sound, the watershed scale
often proved too abstract or
large for effective site-level
action or public involvement.

2000s: Focus shifted to green
infrastructure, conservation
development, low-impact
development (LID), and
improved site design. These
strategies provided both
environmental and community
benefits when properly
maintained.

2010s: Watershed planning
focused on replicating natural,
pre-development runoff
conditions through smarter
planning, better maintenance,
and widespread adoption of
green technologies. Monitoring
their effectiveness in improving
water quality and reducing
stormwater runoff continued to
lead to better designs.

2020s: The focus continues

to shift toward treating
stormwater as a resource rather
than a nuisance, emphasizing
both water quality and quantity.
As regulations become more
protective of water resources,
the roles of property owners,
HOAs, and local governments
will remain vital in building
resilient, healthy communities.



Stormwater BMP Maintenance 101

Maintaining a stormwater facility doesn’t have to be overwhelming. With some planning,
routine inspections, and a clear understanding of your responsibilities, you can keep your
system working properly, prevent expensive repairs, and protect local waterways.

1. Understand Your Facility: Take time to
learn how your specific stormwater facility
functions. Whether it's a dry pond, rain garden,
or vegetated swale, each type has different
maintenance requirements. This guidebook
provides general information, but it is
advisable to consult your local government for
more details.

2. Review the Maintenance Agreement: Many
properties, especially those in homeowners'
associations (HOAS), have a recorded
maintenance agreement with your local
government. This document outlines your legal
responsibilities for inspections, upkeep, and
documentation. Make sure you are familiar
with it and contact your local government if
you do not have a copy.

3. Stick to a Routine: Some localities inspect
stormwater facilities every few years,
but ongoing maintenance is usually the
property owner or HOA's responsibility.
Check manufacturer instructions, design
specifications, or local guidelines to find out
how often to inspect your facility and mark it
on your calendar.

Assign Tasks and Get Equipped: Determine
what needs to be done, who will do it, and
what tools or services are required. Whether
it is weeding, mowing, or removing sediment,
having a plan makes sure nothing gets
overlooked.

Plan for Costs: Regular maintenance is usually
affordable and predictable, but some larger
repairs or cleanouts can be costly. Budget
annually for routine tasks and reserve funds
for major work when necessary.

Involve the Community: Stormwater facilities
often treat runoff from yards, streets, and
nearby properties. Engaging neighbors or HOA
members in pollution prevention efforts like
picking up pet waste or reducing fertilizer use
can lessen wear and tear on your facility and
enhance water quality for everyone.

Maintain Accurate Records: Keep detailed
logs of all inspections, maintenance, repairs,
and expenses. These records help identify
ongoing issues, assist in budget planning, and
prove compliance during inspections by your
local government.
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Stormwater BMP Fact Sheets

There are various types of stormwater management facilities discussed
in the following fact sheets. Each stormwater BMP fact sheet provides
the essential information you need to understand how the BMP works
and how to maintain it.

+ Bioretention Practices

+ Conservation Easements

+ Dry Stormwater Management Ponds
+ Infiltration Trenches

+ Manufactured BMP Systems
+ Permeable Pavement

+ Rainwater Harvesting

+ Sand Filters

+ Soil Compost Amendments
+ Tree-Based Practices

* Underground Detention

+ Vegetated Rooftops

+  Vegetated Swales

+  Wet Stormwater Management Ponds

Photo courtesy of.the City of Alexandria
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Bioretention Practices

Bioretention facilities, including rain gardens,
planter boxes, and bioretention basins, are
shallow, landscaped depressions designed to
manage and treat stormwater runoff. These
systems are constructed to mimic the natural
processes of a forest floor, filtering stormwater
through layers of mulch, soil, and stone while

using native plants to absorb water and nutrients.

Fact Sheet

Bioretention facilities reduce erosion, promote
infiltration, and remove pollutants like nutrients,
sediment, and heavy metals, helping protect local
streams and the Chesapeake Bay. They are often
installed in residential areas, parks, commercial
sites, and parking lot islands because of their
compact size and visual appeal.

Stormwater flows off impervious surfaces such as
roofs, driveways, and streets into the vegetated
basin. The runoff collects on the surface and
filters through layers of native plants, mulch,

soil, and stone, where it is treated by plants

and microbes. The plants absorb some of the
water and nutrients, while the remaining water
infiltrates into the ground or drains through an
underdrain system in areas with poor infiltration
to the storm sewer.

Diagram courtesy of Fairfax County DPWES
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| If standing water stays for more than 48 hours after a %-inch

Bioretention facilities use native plants adapted
to both wet and dry conditions that require

less water, help absorb pollutants, and provide
essential habitat for birds, pollinators, and
beneficial insects. This quick start guide to native
plants for Northern Virginia is an excellent
resource to begin selecting native plants: https://
www.plantnovanatives.org/quick-start-guide.

Plant care is crucial for maintaining bioretention
BMPs, as they are a key part of the system.
During the first few months, check for any
damage to plants after major storms and water
weekly until the plants are well established.

These signs often mean additional maintenance
is required:

« Standing water remains more than 48
hours after a rain event

+ Insects, debris, or odors are extremely
noticeable

+ Vegetation is wilting, discolored, or dying

* Erosion is visible within the basin, on the
banks, or on the slopes
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storm, consulting a qualified professional may be necessary. This
often indicates sediment buildup, a clog in the soil layer, or an
underdrain issue.

Routine Maintenance Checklist

Bioretention practices need regular maintenance to
remain effective and attractive. Use this maintenance
checklist to stay on schedule all year long.

Maintain 2-3
inches of mulch
layer

Remove trash,
sediment, and
leaves

Replant
any needed
vegetation

Prune
vegetation,
remove dead or
diseased plants

Water
vegetation

Weed
vegetation

Inspect facility
and check the
draw-down rate

Check monthly,
replace every
2-3 years in
early spring
(March)

Monthly

As needed, in
spring or fall

Early spring
(March)

Regularly, as
needed

Regularly, April
- November

Annually



https://www.plantnovanatives.org/quick-start-guide
https://www.plantnovanatives.org/quick-start-guide

Conservation Easements

A conservation easement is a legally recorded
agreement that safeguards land for conservation
or stormwater management. It limits certain types
of development and disturbances, such as clearing,
building, or paving, to maintain the land’s natural
or designed function. Although the land remains
privately owned, the easement guarantees that
the protected area continues to offer stormwater,
ecological, and community benefits.

Conservation easements are a valuable tool
for preserving the long-term effectiveness of
stormwater practices and sensitive natural areas.

They help:

+ Prevent activities that could block drainage,
damage stormwater BMPs, or increase runoff

+ Preserve vegetated buffers that filter
pollutants and slow stormwater before it
enters streams or ponds

« Protect the integrity of floodplains and
wetlands

« Ensure access for maintenance or inspections
by local governments

Fact Sheet

Even though conservation easements are

often mandated by local governments during
development, the property owner or HOA remains
responsible for maintaining the area according

to the easement terms. Typically, the easement is
recorded with the deed and applies to all future
owners. Disturbance or development within the
easement is strictly restricted, and violations

can lead to enforcement actions or expensive
restoration requirements.
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Tips for Easement
Awareness & Maintenance

- Identify the location of the

Always consult the recorded easement document easement: Review your property
or contact your local government before starting deed to find any conservation
any work in or near a conservation easement. easements.

- Prevent accidental violations

Allowed with approval Not allowed by informing landscapers’
homeowners, and HOA board
Mowing or removing Building sheds, members about restrictions.

invasive plants fences, or patios , .
- Don’t change vegetation unless

the easement terms specifically
Grading, filling, or permit it.

Walking trails cutting trees
-+ Keep stormwater facilities clear
. and accessible; easements can
St ter BMP Dumping yard waste
QRN ELE S AT protect these structures.
maintenance access S

+  Keep documentation: Store any
permits, correspondence, or
approvals related to easement
maintenance or vegetation work.
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Dry Stormwater Fact Sheet
Management Ponds

is detained, sediment and pollutants settle out
before the water is gradually released through

Dry stormwater management ponds, also called a control structure. This slow release of water
extended detention basins, are facilities that through the control structure helps prevent
temporarily store runoff after a storm. Unlike wet erosion and downstream flooding.

ponds, dry ponds do not hold water permanently.

Instead, they fill with water during a storm and The basin should fully drain between storms if it
drain within 48 to 72 hours. Dry ponds are among functions properly. Some enhanced dry ponds
the most common stormwater management might include micro pools, forebays, or wetland
facilities in Northern Virginia, mainly used to cells to boost water quality through nutrient
prevent downstream flooding and improve filtering and biological treatment.

water quality.

As stormwater flows off
streets, rooftops, and
other hard surfaces, it
carries sediment, trash,
nutrients, and pollutants
into a basin where it is
captured during and after
storms. While the water

Photo courtesy of Fairfax County DPWES
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If standing water remains visible more than 72 hours after a
| rain event, the pond might not be draining correctly. Common

Basin: Temporary holding area for runoff

Embankment (Dam): Contains stormwater
during storm events

Control Structure: Regulates how quickly
water is released

Concrete Trickle Ditch: Directs low flows
through the facility

Forebay: Captures coarse sediment and
debris near inlets

Inflow/Outfall Structures: Manage how
water enters and exits the pond

These signs often mean additional maintenance

is required:

+ Standing water remains in the basin more

than 72 hours after a storm

+ Insects, odors, or visible algae indicate
stagnant water

« Damaged structural components (including

pipes, trash racks, or trickle ditches)

+ Trees or large shrubs growing on the dam

+ Sediment or trash builds up in the basin

problems include clogged outlet structures, erosion or sinkholes
in the embankment, invasive vegetation, or poor grading. Check
ﬁ for and remove debris, inspect for structural damage, and consult
a professional if issues continue.

Routine Maintenance Checklist

Dry ponds need regular upkeep to remain safe and
functional. Use this maintenance checklist to keep on

top of it year-round.

Remove trash and
debris from inlets,
outlets, and forebay

Mow grass and
remove woody
vegetation on
embankments

Inspect and maintain
pipes, risers, control
structures, and
concrete trickle
ditches

Remove sediment
from the forebay and
the pond bottom

Monitor for erosion,
standing water, or
burrowing animals
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Monthly or
after major
storms

As needed

Annually

Every 5-10
years or as
needed

Seasonally
or after
large
storms




Photo courtesy of Fairfax County DPWES

Infiltration Trenches

Infiltration trenches are stone-filled stormwater
management features designed to capture and
retain runoff, allowing it to gradually seep into
the surrounding soil. They are highly effective
at reducing stormwater volume and removing
pollutants through natural soil filtration. This
method works well in residential or urban areas
where soils have sufficient permeability, usually
over 1/2 inches per hour. There are dispersed
input facilities, where runoff from impervious
surfaces is routed over a gently sloping grass area

Diagram courtesy of Fairfax County DPWES

Fact Sheet

before reaching the trench. This helps remove
large particles that could clog the system. There
are also centralized input facilities, where runoff is
directed straight into the trench from curb inlets,
gutters, and pipes.

Stormwater runoff first passes through a
pretreatment feature such as a vegetated filter
strip, grass swale, or sediment trap to slow

the water and remove coarse sediment. The
pretreated water then enters the stone trench,
either at the surface or through an underground
pipe. The trench is lined with filter fabric and

filled with stone to create storage space. As water
collects, it infiltrates into the surrounding soil
where physical, chemical, and biological processes
remove pollutants. If site soils have slower
infiltration rates (1/2 to 1 inch/hour), an underdrain
may be installed to drain the system gradually.
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If standing water appears in the trench after 48 hours, the
| surface media may be blocked and needs replacement. If

both the surface and observation well are holding water, the

- f - underdrain might be clogged and requires flushing or repair

Pretreatment device: Slows flow and removes
sediment, examples include filter strips, grass
swales, or sediment traps

Stone trench: Layer of stones that stores runoff
and allows infiltration

Geotextile filter fabric: Wraps trench to prevent
surrounding soil from clogging the stone trench

Observation well: Vertical pipe used to monitor
water levels and check for clogging

Underdrain (if needed): Pipe that carries excess
water to a storm drain if soils infiltrate slowly

Surface layer: Layer of mulch, gravel, or sod that
protects the trench and improves aesthetics

These signs often mean additional maintenance
is required:

+ Standing water in the observation well for
more than 48 hours after a storm

+ Slow drainage through the underdrain

« Accumulation of organic matter, trash, or
sediment

+ Encroachment by woody vegetation

+ Insects or odors become a problem

by a professional.

Routine Maintenance Checklist

Infiltration trenches need regular maintenance to
ensure they work correctly. Use this maintenance
checklist to stay on schedule all year long.

Frequency ‘/

Maintenance Task

Mow and maintain
pretreatment As needed
vegetation

) At least

Remove sediment, twice per
trash, and debris P

year
Inspect the After major
observation well rain events
Replace clogged
surface materials As needed
(gravel, topsoil)
Ensure no woody

Remove as
plants or tree roots

needed

are present
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Photos courtesy of Fairfax County DPWES

Manufactured BMP Systems

Manufactured Best Management Practices (BMPs)
are prefabricated, engineered systems designed

to treat stormwater runoff, especially in urban

or space-limited areas where traditional BMPs

like ponds or rain gardens might not be practical.
Because they are generally the same size as a typical
stormwater inlet, they are a popular retrofit choice.

These systems are usually installed underground
or in small footprint areas and are designed to
remove pollutants such as sediment, oil, and trash
to prevent them from reaching waterways. Many
different manufacturers produce these treatment
devices, and they are all approved and reviewed
by your local government. This will likely include
required inspections on a regular basis, depending
on your jurisdiction.

Manufactured stormwater treatment devices
mimic natural pollutant removal processes through
engineered chambers, filters, and flow control
systems. They generally function as part of the
storm drain system and can be divided into two
main categories.

Fact Sheet

Hydrodynamic devices remove large debris,
sediment, and oil by creating a vortex or swirling
motion. Water enters a chamber where the
swirling causes heavier particles to settle, while
floating oils rise and are captured.

Examples include:

+  Aqua-Swirl® Stormwater Treatment System

+ Downstream Defender®

+ SciClone™ Hydrodynamic Separator

For more information: VA DEQ Hydrodynamic
Practices

Filtering systems remove finer pollutants,
including nutrients, metals, and hydrocarbons.
Water passes through filter media (such as sand,
activated carbon, or engineered fabric), which
physically and chemically treats runoff.
Examples include:

* Aqua-Filter™ Stormwater Filtration System

+  Filterra®

* BayFilter™ using Enhanced Media Cartidge

For more information: VA DEQ Filtering Devices
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If water backs up, drains

slowly, or bypasses the system
completely, the BMP may be
clogged or malfunctioning. Check
for sediment buildup, blocked
inlets or outlets, or damaged
parts. If performance problems
continue after basic cleaning,
contact the manufacturer or a
qualified professional for further
inspection and repairs.

These signs often mean additional
maintenance is required:

+ Sediment buildup in the sediment
chamber or visible near inlets or outlets

+ Floating oil layer or discoloration of
water has reached an appreciable
volume

*  Obstructions from trash or debris are
visible in the inlet, outlet, or filter media

+ Slower than expected drainage times or
water backing up into pipes or roads

Routine Maintenance Checklist

Manufactured BMPs need regular inspections and
maintenance to ensure they function properly and
stay in compliance with local stormwater regulations.
Use this maintenance checklist to keep on schedule

throughout the year.

Always follow the manufacturer’s operation and
maintenance (O&M) manual. Improper service can
void product warranties or cause system failure.
Systems should be serviced by trained personnel or

licensed contractors.

Inspect access covers,
hatches, and safety
grates

Remove accumulated
sediment and trash

Check for oil and
grease buildup
(hydrodynamic units)

Replace or clean
filter media (filtering
systems)

Flush or clean clogged
inlets/outlets

Document inspections
and maintenance
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Annually or
after large
storms

At least once per
year

Every 6-12
months

Per
Manufacturer’s
schedule
(typically every
12-24 months)

As needed

Ongoing




Photo courtesy of the City of Alexandria

Permeable Pavement

Permeable pavement is a
stormwater management method
that looks and functions like
traditional paving but has a key
difference. It allows water to seep
through the porous asphalt, pervious
concrete, or permeable paver
surface into a specially designed
stone base below. This helps reduce
runoff, filter pollutants, and promote
groundwater recharge. Permeable
pavements are increasingly used in
driveways, parking lots, sidewalks,
and low-traffic roads where
stormwater control is necessary.

Permeable pavement allows water to pass
through the surface and filter into layers of stone
beneath. These layers temporarily store runoff
and help remove pollutants through filtration,
adsorption, and natural microbial activity.
Depending on the design, water either infiltrates

Fact Sheet

Diagram courtesy of Fairfax County DPWES

into the ground or drains through an underdrain
to the stormwater system. This process reduces
runoff, improves water quality, and helps mimic
natural hydrology beneath a surface that functions
like traditional pavement.
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If water pools on the surface after a storm or if the pavement
| looks stained or clogged, it might mean that the surface is

These signs often mean additional
maintenance is required:

+ Puddling or ponding water is
visible on the surface 72 hours
after a rain event

+ Significant amounts of sediment
have accumulated between the
pavers

+ Cracked, sunken, or broken pavers
or pavement areas

Photo courtesy of.the.City of Alexandria
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blocked with sediment. Do a restorative vacuum sweep and

test infiltration by pouring a bucket of water on the surface.

ﬁ If the water doesn’t soak in quickly, it may require additional
maintenance or professional cleaning to restore proper drainage.

Routine Maintenance Checklist

Permeable pavement needs regular maintenance to
work properly. Use this maintenance checklist to stay on

schedule all year long.

Maintenance Task

Remove trash, leaves,
and debris

Vacuum sweep using a
regenerative or vacuum
sweeper

Inspect pavement for
structural issues (cracks,
slumping, displaced
pavers)

Test infiltration with
a 5-gallon bucket or
observation well

Perform restorative
vacuuming if ponding or
clogging is observed

Frequency /

Monthly or as
needed

At least twice
per year
(spring and fall
recommended)

Annually

Annually
or after
maintenance

As needed




Photo courtesy ofitheCity ofAlexandria

Rainwater Harvesting

Rainwater harvesting systems collect and store
rainwater, usually from roofs into tanks or
cisterns for later use. These systems help manage
stormwater, reduce runoff, and supply non-
potable water for tasks like irrigation, outdoor
cleaning, and cooling systems. There are many
different types and sizes of rainwater harvesting
systems.

Rainwater is collected from a rooftop or other
impervious surface using gutters and downspouts.
It passes through pre-screening devices to remove
large debris, then flows into a storage tank, either
above ground or below ground. From the tank,
rainwater can be distributed by gravity or pumped
to support irrigation systems or other non-potable
uses. An overflow system safely directs excess
water to a secondary BMP or storm drain when the
tank is full.

Fact Sheet

Collection surface: usually a rooftop where
rainwater is collected

Conveyance system: gutters and downspouts
that direct rainwater from the roof to the storage
tank

Pre-treatment device: leaf screens, filters, or first-
flush diverters that remove sediment, debris, and
pollutants

Storage tank: a container that holds rainwater
for future use, which can be above ground or
underground

Overflow outlet: when the tank is full, excess
rainwater must be safely directed to a storm drain,
rain garden, or acceptable discharge location

Distribution system: a gravity flow or pump to
distribute stored water for non-potable uses
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If rainwater isn’t reaching irrigation or systems after rainfall,

[ first check for clogged gutters or screens. If the tank is full but
S /7 not overflowing, make sure the overflow path is clear. For pump
- — problems or water quality issues like sediment or algae, consult
f a qualified service provider to clean the equipment and restore
proper function.

Routine Maintenance Checklist

Rainwater harvesting systems need regular
upkeep to remain effective. Use this maintenance
checklist to stay on schedule all year long.

These signs often mean additional maintenance
is required: Maintenance Task Frequency /

+ Visible leaks or damp areas around the
tank or pipes

Inspect tank,
+  Debris build-up in gutters, screens, or pump, pipes, and Annually
diverters connections
+ Sediment or algae buildup in the storage
tank Clean gutters and At least twice
downspouts per year

Clean pre-screening
devices and first Quarterly
flush diverters

Inspect overflow
paths and filter/ Annually
discharge areas

Drain and winterize
aboveground

tanks before freeze
periods

As needed

Avoid using

harvested water if

the roof has been Ongoing
treated with moss/

Photo courtesy of.Fairfax County DPWES chemicals
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Sand Filters Fact Sheet

to the storm drain system. Some sand filters also

include bypass structures to manage high flows.
Sand filters are stormwater treatment systems

that remove and treat runoff by passing it through
a bed of sand or similar media. These systems

effectively remove sediment, nutrients, metals, and *  Surface Sand Filters: Located at grade,
hydrocarbons and are ideal for small, impervious these filters feature open sedimentation and
drainage areas such as rooftops, parking lots, and filter chambers. They require more space
streets. Sand filters can be designed as surface, and are commonly used in suburban and
underground, or perimeter systems depending on low-density developments.

space and site requirements. * Underground Sand Filters: Housed in vaults

beneath the surface, these filters are perfect
for extremely urban environments. They
are made up of multiple chambers, often

Stormwater first flows into a sedimentation with internal bypasses to divert large flows
chamber where heavier particles settle out. It then around the filter media.

enters a filter chamber filled with a sand or sand/
organic media mixture.
The filter bed removes
pollutants through
filtration, adsorption,
and biological
processes. The treated
water collects in an
underdrain system and
is directed to an outlet
pipe, which discharges

Diagram courtesy of Fairfax County DPWES
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If ponding occurs on the filter bed and doesn’t drain within
| 48 hours, the media or underdrain may be blocked. Perform a

controlled water test and check for flow through the outlet. If

- - blocked, remove and replace the top layer of media or flush the
underdrain system with water and a cleaning device.

+ Perimeter Sand Filters: Located along
parking lot perimeters or curb lines, water
enters through grates or curb inlets, then
flows through sedimentation and filter
chambers before reaching the storm drain
system.

These signs often mean additional maintenance
is required:

+ Standing water on the surface of the filter
bed more than 48 hours after a storm

+ Clogged inlets, outlets, or bypasses

+ Sediment buildup reducing chamber
volume

* Corrosion or failure of internal valves or
structures

+ Signs of media compaction, algae, or odor

Routine Maintenance Checklist
Sand filters need regular maintenance to ensure they

work properly. Follow this maintenance checklist to
stay on schedule all year.

Inspect structure Semi-
for damage or wear annually

Remove trash and
sediment from

sedimentation Qi
chamber

Check inflow/

outflow points for As needed
blockages

Operate and inspect

dewatering valve EE]
Confirm underdrain

and media are At least
functioning annually

properly
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Soil Compost Amendments

Soil compost amendments are a stormwater
management practice that enhances the soil's
ability to absorb and filter water by loosening
compacted soil and mixing it with compost.

These amendments restore natural soil structure,
increase infiltration, reduce runoff, and promote
healthy soil. They are especially beneficial in areas
with disturbed or compacted soils, such as lawns
or open spaces impacted by construction or
heavy use.

When soil is compacted by foot traffic or
construction equipment, its natural pores close,
reducing its ability to absorb rainwater. Adding
compost makes the soil less dense and improves
its water-holding capacity. Compost also supplies
long-lasting nutrients and organic matter that
support healthier plants and soil.

Amendments are usually incorporated using a
rototiller (for shallow mixing) or a subsaoiler (for
deeper mixing). The compost should be blended
6-10 inches below the surface, using 2-4 inches
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Fact Sheet

of compost for most projects. Subsoiling can mix
compost to depths of 18-24 inches.

+ Improve infiltration and reduce runoff

+ Restore compacted soils in open areas,
yards, or slopes

«  Backfill terraced slopes to stabilize runoff

+ Soils already have high infiltration rates

¢ Bedrock or the water table is within 1.5 feet
of the surface

+ Slopes exceed 10% or are unstable (for
example, marine clay or asbestos soils)

Check the USDA NRCS Web Soil Survey Map
to assess soil suitability before digging.
https://websoilsurvey.nrcs.usda.gov/app/
WebSoilSurvey.aspx



https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

If vegetation doesn’t grow well or runoff continues, consider
i doing a soil test to check pH and nutrient deficiencies. Soil
N 4 samples can be tested at the Virginia Tech Soil Testing Lab for a
small fee, and the results can help you adjust nutrients or add
more compost or lime.

Routine Maintenance Checklist

Soil compost amendments need regular maintenance
to stay effective. Use this maintenance checklist to
stay on track all year long.

These signs often mean additional maintenance Vs - F
is required: aintenance Tas requency /

« Erosion or bare spots developing in

amended areas Inspect site after First 6
+  Poor vegetation growth or wilting each major storm months
«  Water pooling or running off instead of
soaking in
8 Reseed bare or As needed in
eroding areas first year
Every 3 days
during the
Water new first month,
vegetation then weekly
from April to
October

De-thatch turf
to maintain
permeability

Every few
years
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Tree-based Practices

Tree-based practices utilize woody vegetation

like native trees to control stormwater runoff by
encouraging infiltration, reducing erosion, and
enhancing water quality. These practices include
reforestation, planting trees in urban or suburban
areas, and preserving existing tree canopies.
They are among the most cost-effective, natural
solutions for stormwater management and offer
various co-benefits, such as habitat creation,
shade, and improved air quality.

Trees manage stormwater by slowing rainfall
with their canopies, absorbing water through
their roots, and improving soil structure to boost
infiltration. Their leaf litter and root systems
slow runoff, filter pollutants, and reduce erosion.
Whether planted in forests, along streams, or in
urban areas, trees decrease stormwater volume
and enhance water quality while providing vital
ecological and community benefits.
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Fact Sheet

Tree-Based BMPs Are Ideal For:

Sloped areas prone to erosion
Buffer zones along streams or wetlands
Formerly cleared or disturbed sites

Urban and suburban areas with limited
green space

Avoid Tree Planting Where:

Underground utilities, septic systems, or
foundations are at risk

Highly compacted soils prevent root growth
(without amendment)

Trees would be too close to maintenance
access areas for nearby BMPs or drainage
infrastructure



[ If a tree is not thriving, check the root zone because the soil might

certified arborist or urban forester.

These signs often mean additional maintenance
is required:

Trees are leaning or show signs of breakage

Leaves are yellowing, wilting, or showing
stunted growth

Mulch is mounded against the trunk
(volcano mulching)

Bare soil or erosion forming around tree
base

Standing water is observed near tree roots

be too compacted or waterlogged. Refresh the mulch and modify
irrigation as needed. For widespread decline, seek advice from a

Routine Maintenance Checklist

Tree-based practices need regular maintenance to
remain effective and attractive. Use this maintenance
checklist to stay on schedule all year long.

Water new trees

Mulch around
base of trees (2
to 3 inches)

Check tree
stakes and ties

Prune dead
or diseased
branches

Inspect for signs
of pests or poor
growth

Replace failed
plantings
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Weekly during
the first 2 years,
April - October

Spring and Fall

Quarterly during
establishment

Annually

Spring and
summer

As needed
during first 3
years




Photo courtesy of Arlington County

Underground Detention

Underground detention systems are stormwater
management structures designed to temporarily
store runoff beneath the surface in vaults, pipes, or
chambers. These systems are often used in space-
limited locations like urban developments, parking
lots, or commercial areas where above-ground
BMPs are not feasible. Their main goal is to regulate
the rate and timing of stormwater discharge to
prevent downstream flooding and erosion.

During a storm, runoff flows into a network of
underground storage structures such as concrete
vaults, large-diameter pipes, or plastic chambers
through storm drains or inlet structures. The stored
water is gradually released through a control system
to a downstream storm system or waterbody.
Some systems feature pretreatment elements, like
sediment forebays or filters, to trap debris and
pollutants before the water reaches the detention
area. Subsurface detention facilities are often
connected with other manufactured pretreatment
units to enhance water quality before stormwater is
discharged into natural bodies of water.

Fact Sheet

Underground detention systems are ideal for:

Commercial or urban areas with limited
open space

Retrofit projects where surface BMPs are not
feasible

Parking lots, streetscapes, and plazas

Locations needing flood control without
sacrificing surface use

These signs often mean additional maintenance
is required:

Water backing up at inlets during small
storms

Blocked or slow-draining outlet structures

Excess sediment or trash in pretreatment or
storage areas

Rusting, corrosion, or cracking in vaults or
pipes

Odors or signs of standing water 72 hours
after a storm
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Routine Maintenance Checklist

Underground detention facilities need regular
maintenance to ensure the system operates safely
and properly. Use this maintenance checklist to
stay on schedule throughout the year.

Inspect access
hatches and Quarterly
manholes

Remove sediment
and debris from Semi-annually
inlets and sumps

Inspect control
structures (orifices, Semi-annually
weirs, valves)

Inspect and clean
pretreatment Semi-annually
devices

Jet/vacuum system Every 1-3 years,
chambers or pipes or as needed

Photo courtesy of Fairfax County DPWES

If water is not draining properly,
check the control structure and outlet
pipe for clogs or sediment buildup.
For systems with multiple chambers
or pipes, jet-cleaning and vacuum
removal might be necessary to restore
flow and storage capacity. Always
review system plans to find inspection
ports and access points before doing
maintenance. Trash and sediment
can quickly gather in underground
detention facilities, requiring frequent
cleanouts by professionals.

Please note that underground
detention systems, being enclosed
subsurface structures, are classified
as confined spaces. Therefore, before
anyone enters the structure, they
are required to comply with specific
safety regulations established

by the Occupational Safety and
Health Administration (OSHA)
during inspection or maintenance
procedures.
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Photo courtesy of George Mason Universitt, Fuse at Mason Square

Vegetated Rooftops Fact Sheet

plant variety, and accessible green space). Both
types enhance water retention and decrease the

Vegetated rooftops, also known as green roofs, volume of runoff entering the storm drain system.
are roofing systems that support plant growth

and help control stormwater right at the source.
These systems are designed to capture, store, and
slow down rainfall, reducing runoff and filtering Vegetated rooftops are ideal for:
pollutants. Besides their stormwater advantages,
vegetated roofs lower urban heat, improve air

quality, and provide usable or attractive green
space on buildings. « Urban infill and redevelopment projects with

limited open space

+ Commercial, municipal, or residential
buildings with flat or low-slope roofs

+ Projects aiming for LEED or other

sustainability certifications
Vegetated rooftops are made

up of several engineered layers:

vegetation, growing media (soil), —
drainage, waterproofing, and
structural support. Rainwater

is absorbed by the growing
media and taken up by plants

or slowly released through
evapotranspiration. Excess water
drains through the soil and is —
directed to rooftop drains. These
systems are classified as extensive
(lightweight and low-maintenance) Drainage Layer —p-

. . . Root Barrier Membrane —»-
or intensive (deeper soils, more Waterproofing Membrane —»

Structural Support (Roof) —»

Plant Layer —

Engineered Soil Media —»

Diagram courtesy of Fairfax County DPWES
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If plants are struggling, check for shallow soil, poor drainage, or

0 insufficient watering. Make sure gutters, scuppers, and drain
N 4 inlets are clear of debris. Ongoing roof leaks may indicate a
- - damaged waterproof membrane that needs to be inspected by a
f) roofing professional.
— Please note a thorough structural analysis of the existing building

is necessary to confirm it can safely support the weight of a
vegetated rooftop before construction begins.

Extensive Roofs (2 to 6” soil): Lightweight,
drought-tolerant plants (e.g., sedums), minimal
maintenance

Intensive Roofs (6 to 12"+ soil): Accommodates
shrubs or small trees, accessible for people,
higher maintenance

These signs often mean additional maintenance
is required:

* Bare patches in planted areas
+ Excessive weeds or invasive vegetation
+ Ponding water or visible drainage blockages

« Leaks, cracks, or damage to the roof
structure

+ Roof drains not functioning properly

Routine Maintenance Checklist

Vegetated rooftops need regular maintenance
to ensure they operate safely and effectively. Use
this maintenance checklist to stay on schedule all

year long.

Water plants to
support growth

Weed to remove
invasive species

Replant dead/dying
areas to maintain
90% cover

Inspect
waterproofing
membrane

Clear debris from
drains, scuppers,
gutters
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As needed,
especially in
dry periods

At least 5
times/year
(April-Nov)

As needed

Annually

Twice/
year or as
needed




Photos courtesy of Fairfax County DPWES

Vegetated Swales Fact Sheet

Vegetated swales are gently
sloped, landscaped channels
designed to convey, slow
down, and treat stormwater
runoff. Unlike traditional storm
drains or ditches, swales use
plants and soil to filter out
pollutants and decrease runoff
velocity. There are two main
types: dry swales (similar to
linear bioretention) and grass
channels (simpler turf-covered
systems). These practices are
used along roads, parking

lots, and other areas where
stormwater needs to be

directed while providing some
water quality benefits. often include check dams and an underdrain system

that directs filtered water to the storm system or
outlet. Grass channels are simpler, made up of turf
cover and compost-amended soils that provide

Diagram courtesy of Fairfax County DPWES

Vegetated swales slow and filter runoff as it passes moderate treatment without an underdrain. In both
through the planted channel. Dry swales feature cases, vegetation helps settle sediments, absorb
engineered soil media, deep-rooted vegetation, and nutrients, and reduce peak flows.
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If water pools for more than 48 hours, inspect for clogged
I underdrains or sediment buildup behind check dams. Check dams

These signs often mean additional
maintenance is required:

« Bare or eroding areas in the
swale

* Invasive species overtaking
native plants

+ Standing water or blocked flow
48 hours after a storm

* Excess sediment or debris
buildup

Photos courtesy of Fairfax County DPWES

are small berms or ridges of material built across a facility to
slow water. For grass channels, ensure that thatch or compacted
f) soil isn’t preventing infiltration, and reseed bare areas to restore
flow and filtration functions.

Routine Maintenance Checklist

Vegetated swales need regular maintenance to remain effective
and attractive. Use this maintenance checklist to stay on schedule

all year long.

; Grass

Weed to remove
invasive species

Replant native
vegetation

Prune vegetation

Inspect overflow
structures

Mow grass

Remove litter
and debris

Remove
sediment behind
check dams

As needed N/A
Spring and Fall Reseed as
as needed needed
Early spring N/A

Semi-annually

(April and Oct) e

N/A As needed
As needed As needed
As needed As needed
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Photo courtesy of.the City of Alexandria

Wet Stormwater
Management Ponds

Wet ponds are permanent stormwater facilities
that contain water year-round. They are designed
to slow and store stormwater runoff, allowing
pollutants such as sediment, nutrients, and

trash to settle out before the water is gradually
released into nearby waterways. These ponds
also offer habitat and aesthetic benefits, making
them common in residential, commercial, and
institutional developments.

riser with trash rack

emergency
spillway

rip rap embankment

concrete base

Diagram courtesy of Fairfax County DPWES

riprap for shoreline

/ protection
normal pool elevation

Fact Sheet

Wet ponds collect storm runoff and store itin a
permanent pool. As new runoff enters, older water
is gradually displaced and exits through a controlled
outfall structure. Sediment and pollutants settle to
the bottom, while biological processes in the water
and wetland vegetation help break down nutrients
and organic matter. Micropools, forebays, and
native aquatic vegetation can further improve water
quality and provide additional treatment.

principal outlet pipe

sediment forebay

low flow drain
for maintenance
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If the water level stays too high or stormwater doesn’t drain
within 72 hours, check the control structure and outfall pipe for

\ / clogs. If you see sediment or debris buildup, remove blockages
and consider sediment removal. Inspect for signs of embankment
failure, such as erosion or animal burrows, and contact a
qualified professional if you find any structural issues.

Routine Maintenance Checklist

Wet ponds need regular maintenance to remain
effective and attractive. Use this maintenance
Permanent Pool: Captures and stores water to checklist to stay on schedule all year long.
allow sedimentation and biological treatment

Forebay: A small basin at the inlet that captures Maintenance Task
coarse sediment and protects the main pool

Control Structure: Regulates the rate of outflow Remove trash and Monthly or as
and helps reduce downstream erosion floating debris needed

Embankment (Dam): Contains water in the pond

and often includes a spillway Inspect and clean Twice per year
outfall structure (Spring and Fall)

Vegetation: Native plants along pond edges help

absorb nutrients and provide habitat
. Every 1-5 years
Remove sediment

Micropool or Wetland Cell: Enhances pollutant from forebay (based on

removal through biological activity inspection)
Inspect pond
embankment for Twice per year
These signs often mean additional maintenance erosion, burrows, (Spring and Fall)

is required: or seepage
+ Persistent algae blooms, insects, or foul odors

« Standing water levels are unusually high or Mow and maintain

low for more than 72 hours after a storm embankment As needed during
q rowing season
«  Erosion, sinkholes, or damage on the vegetation & &

embankment or around the control structure

* Accumulation of sediment or debris at the

) . Remove invasive Twice per year or
inflow or outflow points vegetation as needed
+ Invasive vegetation overtaking native
plantings Replant bare
« Beavers are present in the plunge pool areas with native As needed
vegetation
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Inspections and Maintenance

Inspecting Stormwater BMPs

Routine inspections are essential for keeping stormwater BMPs functioning properly. They help
spot issues early on, preventing costly repairs or system failure. Ensure access to your BMP is
always clear for inspections, especially during emergencies.

Inspection frequency and reporting requirements
differ based on BMP type and local jurisdiction.
Some BMPs might need monthly or seasonal
inspections, while others may only require annual
checks. Many local governments carry out periodic
inspections themselves, such as every five years.
In some cases, local authorities may require the
owner to hire a qualified inspector and submit
reports. Additionally, an inspection may be
necessary after a major storm event.

Inspections should be carried out by trained
professionals such as engineers, certified
stormwater inspectors, or landscape architects
who are familiar with BMP design and function.
Lawn care companies usually lack the technical
expertise needed to fully evaluate a BMP’s
condition.

During a stormwater BMP inspection, the main
concerns are structural integrity, proper function,
and signs of damage or clogging. Inspectors check
for erosion, sediment buildup, standing water,
dead or invasive vegetation, and blocked or broken
components. Safety issues like animal burrows or
damaged access points are also recorded.

Before scheduling an inspection, check with your
local government to determine:

« The required frequency of inspections
« The qualifications necessary for inspectors

*  Whether inspection reports must be
submitted

+ |f a standardized checklist or form must be
used
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Example Stormwater BMP Self Inspection Checklist

Here is an example checklist to provide a general list of common issues to look for and consider during the
inspection of stormwater BMPs. Reach out to your local government for a more comprehensive checklist for

your specific type of facility.

Date of Inspection: Inspector Name / Affiliation:
BMP Type: Weather Conditions:
O WetPond [ DryPond U Bioretention U pry O Light Rain U After Storm

A Infiltration [ Permeable Pavement .
Last Rainfall Date:

W Manufactured System
W Other: Approximate Rainfall (inches):

Location / ID #:

1. Site Access and Safety

Access path or easement is clear and safe U Good [ Fair [ Poor

No signs of unauthorized dumping or

damage O Good U Fair ] Poor

Safety signage and fencing (if applicable)

are in place and secure O Good U Fair O Poor

2. Inlets and Pretreatment Areas

Inlet pipes or swales free of debris and

sediment Q@ Good Q Fair @ Poor

Forebay, sump, or filter screen

functioning properly Q Good [ Fair ] Poor

No evidence of erosion, scour, or

sediment buildup Q Good U Fair ] Poor
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3. Outlet Structure and Flow Controls

Outlet structure unobstructed (trash

rack, orifice, weir)

No signs of clogging, undercutting, or

structural damage

Erosion protection in downstream

channel intact

U Good [ Fair [ Poor

U Good [ Fair [ Poor

U Good [ Fair [ Poor

4. Vegetation and Landscaping

Vegetation healthy and well-established U Good [ Fair [ Poor

No bare soil, erosion, or dead/dying

plants

[ Good [ Fair [ Poor

Invasive species controlled / removed U Good U Fair 4 Poor

Mowing height appropriate (6-8 in. for

turf)

5. Sediment and Debris

36

Sediment accumulation less than

25-50% of design depth

No trash, floatables, or leaves clogging

inlets/outlets

Forebay and basin bottom clear and

stable

[ Good [ Fair [ Poor

4 Yes A No

1 Good [ Fair [ Poor

1 Good U Fair (4 Poor
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6. Structural Components

Pipes, risers, concrete, and joints intact

(no cracking) O Good U Fair ] Poor

Embankments stable (no slumping,

seepage, or animal burrows) Q Good [ Fair ] Poor

Valves, gates, or pumps operating properly U Good [ Fair [ Poor

7. Standing Water and Mosquito Control

No unexpected standing water (unless wet pond) U Yes U No
No odor, algae, or mosquito larvae present O Yes 4 No
Proper drainage within 48 hours after rainfall U Yes ] No

8. General Observations

Condition/ Issue Action Needed /Notes

Evidence of erosion or sediment from upstream sources
Signs of vandalism, dumping, or damage

Other concerns or follow-up actions

9. Follow-Up Actions

Recommended Action Responsible Party Target Date

Inspection Summary

Overall Facility Condition: (] Good [ Fair (1 Poor Immediate Maintenance Needed: ] Yes [ No

Date of Next Inspection:
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Maintaining Stormwater BMPs

Proper maintenance prolongs the life of your stormwater BMP, cuts long-term costs, and
ensures it functions correctly to help protect local waterways. Some routine maintenance is
simple and can be included in regular property upkeep.

Stormwater BMPs typically require the following
routine tasks:

Vegetation Management

Healthy vegetation is vital for filtering pollutants,
preventing erosion, and stabilizing soils around
BMPs. Mow grass to 6-8 inches, especially on
embankments, and mow at least twice during

the growing season. Remove weeds and invasive
species, prune woody plants as needed, and
reseed bare patches to restore ground cover.
Avoid fertilizing and using pesticides to minimize
nutrient and chemical runoff. For wet ponds,
maintain a 10-foot vegetated buffer (excluding the
dam) to help filter pollutants and protect shoreline
areas from erosion.

Sediment Removal

Sediment build-up decreases storage capacity
and can clog inflow and outflow structures. Focus
removal efforts on forebays, inlets, outlets, and
basin bottoms, especially in dry ponds, infiltration
practices, and sand filters. Remove sediment
when 25-50% of the design volume is lost or when
sediment visibly impairs flow. For wet ponds,
maintain a minimum water depth of 3 feet to
prevent algae growth and protect aquatic life. If
sediment is removed, it must be properly stabilized
or disposed of according to local regulations.

Debris and Litter Control

Removing trash, grass clippings, leaves, and
floatables prevents clogs, enhances appearance,

and reduces mosquito breeding sites. Regularly
clean inlets, trash racks, outlet structures, and
orifices to keep water flowing and prevent
flooding. Promptly remove floating debris,
especially after storms, as it can cause significant
blockages at low-flow outlets. If littering or
dumping continues, local outreach and signage can
help raise awareness and reduce future problems.

Structural Repairs

Inspect and repair concrete risers, pipes,
embankments, or other structural components
that show signs of cracking, settlement, erosion, or
animal damage. Watch for signs of undercutting
around outlets or cracks and wet spots that could
indicate subsurface failure. Fill animal burrows
promptly and stabilize embankments to prevent
structural problems. Small issues left unchecked
can lead to larger failures; therefore, early repairs
are crucial. Consult an engineer if major repairs
are necessary or if there is evidence of structural
instability.

Mechanical Components

Mechanical parts like valves, pumps, gates, anti-
vortex devices, and locks should be inspected at
least once a year to ensure they work properly.
These parts may control water levels, provide
access for maintenance, or serve as emergency
discharge points. If any part is damaged or not
working, a licensed contractor should handle
repairs or replacements. For BMPs in busy areas
such as parking lots, ensure access points and
hatches stay visible and functional after repaving
or resurfacing.
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Insect Control

Stagnant water can attract mosquitoes and cause
health issues and nuisances. Keep the system clear
of floating debris and maintain flow paths to avoid
standing water in dry ponds, infiltration facilities,
and filters. The presence of mosquito breeding
often signals clogged systems or poor drainage
and should lead to a closer inspection. In wet
ponds, consider stocking fish that eat mosquito
larvae or using biological controls if permitted in
your area.

Access Upkeep

Ensure safe and reliable access for inspections,
routine maintenance, and emergency repairs.
Remove woody growth, repair gravel access
paths, and maintain fences or gates as needed.
Emergency or large maintenance equipment must
be able to reach the facility without obstruction.
Maintaining access also supports the safety of
staff and contractors performing inspections or
maintenance tasks.

Both the type of BMP and the following site-
specific conditions influence how often BMPs need
routine maintenance:

Vegetation Type: Turf, native plants, and wetland
species require different care. Bioretention, dry
ponds, and vegetated rooftops in particular will
require special attention to vegetation

Upstream Conditions: Poor erosion control or
construction upstream increases sediment buildup
and maintenance

Visibility and Public Use: BMPs in visible or
community-facing areas may need more frequent
upkeep to remain aesthetically pleasing

Safety Requirements: Ensure fencing, signage,
and pond slopes meet local safety standards.
Confined space training is required before entering
underground facilities

While property owners can manage routine tasks
like mowing, weeding, and debris removal, some
jobs should be done by trained professionals.

+ Sediment removal (especially if water is
present)

«  Structural repairs (e.g., outlet pipes, risers,
sinkholes)

« Confined space entry (e.g., vaults or
underground BMPs)

+ Diagnosing and correcting persistent
drainage issues

Local governments may require that major
repairs be done under permit and with proper
documentation.

Stormwater facilities, like all infrastructure, will
eventually require major repairs or component
replacements.

Common elements that may need replacement
over time include:

* Inflow/outflow pipes and valves

« Trash racks used to catch debris

+ Anti-vortex devices used to prevent
whirlpools from forming

« Concrete risers used to control stormwater
discharge, orifices, and vaults

*  Filter media, mulch, and vegetation

+  Pumps, switches, and access hatches

* Eroded slopes or embankments

BMPs can last decades with proper care, but

communities should plan to fund and schedule
major repairs when needed.
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Who is Responsible for Maintenance?

In Northern Virginia, responsibility for maintenance differs. While some local governments
may maintain BMPs in residential areas, many residential and commercial properties are
responsible for maintaining their own stormwater facilities.

A maintenance agreement is a legally binding
document detailing who is responsible for
maintaining a stormwater BMP. These agreements
ensure that BMPs keep performing their intended
water quality and quantity control functions long
after construction ends. Maintenance agreements
usually specify who is responsible for routine
inspections, maintenance, reporting requirements,
and the legal terms of the agreement. If you are
unsure whether a maintenance agreement exists
for your property or community, contact your local
government for assistance.

Stormwater BMP maintenance demands a careful
balance of safety, cost, and effectiveness. Many
routine tasks like removing litter, mowing grass,
reseeding bare spots, and checking for obvious
blockages can be managed by the property owner,
HOA, or community volunteers. Engaging the
community in basic upkeep also helps increase
awareness about the BMP’s function and purpose.

However, more technical or labor-intensive tasks
should be handled by trained professionals.
Structural repairs, sediment removal, mechanical
component servicing, and stabilizing slopes or
embankments often require specialized equipment
and expertise. Incorrect work can damage the BMP
or compromise safety. Professional landscape
contractors or stormwater maintenance specialists
are also more likely to identify early warning signs
of failure, making it more cost-effective to fix
issues before they worsen.

Always ensure contractors understand that
stormwater BMPs are water treatment

systems, not just landscaping features, and

that maintenance must support water quality
goals. Whenever possible, work with contractors
who have experience maintaining stormwater
facilities or are willing to follow BMP-specific
practices. Discuss the facility’s function, share
maintenance goals, and set clear expectations
with the lawn care company.

Explain the purpose: Let the contractor know
the BMP is designed to protect water quality and
requires special care

Set mowing and equipment guidelines: Mow

at a higher height (6-8 inches), avoid heavy
equipment on slopes or vegetated areas, and limit
mowing frequency to prevent erosion

Control fertilizer and pesticide use: Require
adherence to an Integrated Pest Management
(IPM) plan that minimizes chemical use and avoids
application before rainfall

Manage clippings and sediment: Ensure
clippings, leaves, and sediment are not left in or
near the BMP where they could block flow or cause
nutrient loading

Hire the right company: If your current
contractor is unable or unwilling to follow these
practices, consider switching to one who can
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Example Maintenance Agreement

Here is an example maintenance agreement to provide a general idea of items and responsibilities outlined
in a BMP maintenance agreement between a property owner and local government. Reference your site-
specific maintenance agreement for details specific to BMPs on your property and reach out to your local

government if you need a copy or have questions.

Stormwater Best Management Practice (BMP) Maintenance Agreement between [Name of Property Owner,
HOA, or Business] and [Local Government City/County/Town Name]

1. Purpose

This Maintenance Agreement is established to
ensure the long-term operation and maintenance
of the stormwater management facility (BMP)
located at [Property Address or Description of
BMP Location]. The BMP was installed to manage
stormwater runoff, control flooding, and protect
water quality in accordance with [cite local
stormwater ordinance or code section].

2. Maintenance Responsibilities
The Property Owner / Responsible Party shall:

Inspect the BMP on a regular basis as required
by local ordinance (typically once or twice per
year).

Perform all necessary maintenance to ensure
the BMP continues to function as designed.

Keep records of inspections, maintenance, and
repairs, and make them available to the [Local
Government City/County/Town Name] upon
request.

Hire qualified professionals for repairs,
sediment removal, or structural maintenance,
as required.

7. Signatures

3. Access and Inspection Rights

The Local Government City/County/Town Name]
retains the right to enter the property, upon
reasonable notice, to inspect the BMP and verify
compliance with this agreement.

4. Failure to Maintain

If [Property Owner / Responsible Party] fails to
maintain the BMP in proper working condition,
the [Local Government] may perform necessary
maintenance or repairs and recover associated
costs from the responsible party.

5. Transfer of Ownership

This agreement is binding on all future owners,
successors, and assigns. Upon transfer of the
property, the new owner shall assume responsibility
for maintenance of the BMP as outlined in this
agreement.

6. Duration

This agreement shall remain in effect in perpetuity;,
unless the BMP is removed or modified with written
approval from the [Local Government].

Property Owner / Responsible Party

Date

Local Government Representative

Date
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Planning for BMP Maintenance Costs

Proper budgeting for stormwater BMP maintenance ensures long-term functionality and helps
prevent costly emergency repairs. Maintenance costs will vary significantly depending on the
BMP type, facility size and complexity, geographic region, and contractor rates. All figures
provided below are rough estimates and should be adjusted based on site-specific conditions,

inflation, and local contractor pricing.

Routine maintenance involves recurring tasks like
mowing, debris removal, sediment checks, and
minor repairs. These activities help maintain the
function and appearance of the BMP and should
be budgeted annually.

Planning for non-routine costs like sediment
removal is much more complex than routine
maintenance. A reserve fund is recommended for
periodic sediment removal which can cost about
$20 to $60 per cubic yard of sediment. Many
variables can significantly influence the cost of
more elaborate maintenance activities, including:

+ The type, size, and depth of the facility

+  The volume of the sediment trapped in
the BMP

* The accessibility of the BMP

*  Whether on-site disposal of the sediment
is possible

Businesses, residents, and HOAs can minimize
costs for the facility’'s maintenance by reducing
pollutants in runoff that will go directly into the
stormwater BMP on your property:

+  Keep streets and gutters clear of debris,
leaves, and lawn clippings

« Minimize fertilizer, pesticide, and herbicide
use

«  Wash cars at commercial carwashes

* Fix oil leaks and dispose of motor fluids
responsibly

+ Avoid dumping yard waste or pet waste
into BMPs or storm drains

+ Plant native vegetation and replace turf
with low-maintenance alternatives

« Stabilize bare soil to reduce erosion

If properly cared for, a stormwater management
facility can work effectively for years without major
maintenance costs. Neglected, it can potentially be
a continual financial drain.

42 STORMWATER BEST MANAGEMENT PRACTICE (BMP) MAINTENANCE GUIDEBOOK | DECEMBER 2025



Maintenance Cost Estimates

Sediment Removal § Annual Maintenance
es v s *
Type of BMP Facility Life Span EI Costs

Bioretention Practices

Conservation Easements

Dry Stormwater Management Ponds

Infiltration Trenches

Manufactured BMP Systems

Permeable Paving Material

Rainwater Harvesting

Sand Filters

Soil Compost Amendments

Tree-based Practices

Underground Detention

Vegetated Rooftop

Vegetated Swales

Wet Stormwater Management Pond

10 - 25 years

Indefinite

20 - 50 years

10 - 30 years

20 - 100 years

20 - 30 years

20 - 50 years

20 - 50 years

10 - 25+ years

20 - 100+ years

20 - 40 years

20 - 40 years

10 - 25 years

20 - 50 years

*Assumes the facility is maintained on a regular basis

5 -10 years

2 - 10 years

As needed

Annually or per
manufacturer

Quarterly

3 - 10 years

Twice per year
or as needed

Annually or
as needed

3 - 10 years

2 - 10 years or
as needed

5 - 15 years
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$500 - $5,000

$300 - $1,500

$1,000 - $30,000

$1,000 - $5,000

$1,500 - $20,000

$800 - $15,000

$300 - $1,200

$1,500 - $10,000

$200 - $1,000

$100 - $1,500

$1,000 - $10,000

$1,000 - $15,000

$500 - $1,800

$1,500 - $15,000
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Stormwater Resources

1. How long do | have to maintain this BMP?

You must maintain it for as long as it exists on your
property. In many cases, BMPs are required in
development approvals or zoning permits, and the
requirement “runs with the land” meaning all future
owners must maintain it. Local governments often
inspect every few years (for example, every 5 years)
to make sure it is still working properly.

2. Why is this BMP on my property?

The BMP was installed as a condition of your
property's development approval to control
stormwater, reducing flooding, managing runoff,
and improving water quality. It helps prevent
erosion, protects downstream waterways,

and supports compliance with local and state
stormwater regulations.

3. Why did the city or county put this BMP on my
property?

BMPs are not installed by the locality, but the locality
is responsible for ensuring that developments

meet stormwater quality and quantity standards
required by state code. Installation of a stormwater
management BMP is a common way for project
engineers to meet these requirements. The type

of BMP and its location are typically determined by
the project engineer. A BMP was placed on your
property to ensure that the volume and quality of
runoff from your development project does not
have a negative impact on surrounding properties
and local waterways.

4. Are there any programs that can help with
maintenance costs?

Some local governments, state agencies, or
nonprofit programs offer cost-share, grants,
or incentives to help maintain BMPs, especially
for HOAs or private property owners in priority

watersheds. Contact your local government and ask
about rebates, credits on stormwater utility fees,

or reimbursement for property improvements that
reduce runoff.

5. Am | legally liable if the BMP fails?

If failure of the BMP on your property leads to
flooding, water quality violations, or damage to
neighboring properties, responsibility typically
falls on the property owner or HOA bound by
the maintenance agreement. That is why regular
inspections and prompt repairs are important.

6. Will routine maintenance cost a lot?

Routine tasks such as mowing, debris removal, and
light repairs are usually modest in cost. The biggest
costs come from non-routine tasks (like sediment
removal, replacing components, or major repairs).
Setting aside a reserve fund helps to avoid surprise
expenses.

7. Can my regular landscaper do the
maintenance?

Some tasks are fine for a landscaper (weeding,
mowing, clearing debris). But important structural,
mechanical, or water treatment components

(like pipes, valves, or sediment removal) require
professionals trained in BMP work. Always check
that the contractor understands the BMP is more
than landscaping.

8. What happens if someone doesn’'t maintain
the BMP?

Over time, the BMP may clog, lose storage capacity,
and fail to properly control runoff or water quality.
Risks include flooding, erosion, regulatory fines, and
expensive retrofits. Neglect often makes eventual
repairs far more costly.
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Contact Information

T T

https:/www.arlingtonva.us/Government/Programs/Sustainability/Stormwater

Arlington County

Fairfax County

Loudoun County

Prince William County

City of Alexandria

City of Fairfax

City of Falls Church

City of Manassas

City of Manassas Park

Town of Dumfries

Town of Herndon

Town of Leesburg

Town of Vienna

https:/www.fairfaxcounty.gov/publicworks/stormwater

https:/www.loudoun.gov/686/Stormwater-Management-Program

https:/www.pwcva.gov/department/environmental-services/storm-water-runoff/

https:/www.alexandriava.gov/Stormwater

https:/www.fairfaxva.gov/Government/Departments/Public-Works/Stormwater

https:/www.fallschurchva.gov/173/Stormwater

https:/www.manassasva.gov/engineering/all_about_stormwater/index.php

https:/www.manassasparkva.gov/departments/public_works/stormwater
management_program.php

https:/www.dumfriesva.gov/departments/public_ works/stormwater_management.php

https:/www.herndon-va.gov/departments/public-works/stormwater-management

management

https:/www.viennava.gov/Town-Departments/Public-Works/Stormwater-Management
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https://www.arlingtonva.us/Government/Programs/Sustainability/Stormwater
https://www.fairfaxcounty.gov/publicworks/stormwater
https://www.loudoun.gov/686/Stormwater-Management-Program
https://www.pwcva.gov/department/environmental-services/storm-water-runoff/
https://www.alexandriava.gov/Stormwater
https://www.fairfaxva.gov/Government/Departments/Public-Works/Stormwater
https://www.fallschurchva.gov/173/Stormwater
https://www.manassasva.gov/engineering/all_about_stormwater/index.php
https://www.manassasparkva.gov/departments/public_works/stormwater_management_program.php
https://www.manassasparkva.gov/departments/public_works/stormwater_management_program.php
https://www.dumfriesva.gov/departments/public_works/stormwater_management.php
https://www.herndon-va.gov/departments/public-works/stormwater-management
https://www.leesburgva.gov/departments/public-works/water-quality-stormwater-management
https://www.leesburgva.gov/departments/public-works/water-quality-stormwater-management
https://www.viennava.gov/Town-Departments/Public-Works/Stormwater-Management
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