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INTRODUCTION
PURPOSE OF THIS GUIDE
This guide has been created to explain how bioretention systems function to treat stormwater runoff while providing
much needed food and habitat for pollinators and other wildlife.
City Code Chapter 96 Article 1 Division 2 Section 96-14
(a) All stormwater control measures and stormwater drainage systems shall be operated and maintained by
the responsible party so as to prevent any nuisance conditions and to ensure full functionality, as designed, and in
conformity with any approved stormwater plans and any approved operation and maintenance plan and agreement.
		(b) Operation and maintenance of all stormwater control measures constructed subsequent to the adoption of
this article shall be ensured through the creation of an operation and maintenance plan and agreement which shall
meet all applicable requirements set forth in the flood control and water quality protection manual and shall be
approved prior to construction of the stormwater control measures. (G.O. No. 6445 | 4-9-2018)

This guide was prepared by the Stormwater Division of the City of Springfield’s Environmental Services Department.
Created in August 2021

Get the basics here

WHAT IS BIORETENTION?
(RAIN GARDEN)
BIORETENTION 101
Bioretention systems (also called rain gardens) are shallow depressions filled with native plants designed
to catch and absorb storm water runoff from roofs, streets, parking lots, and other areas through the
natural processes of plants, microbes, and soil. Water that is caught in a rain garden either infiltrates into
the ground, is taken up by plant roots, or evaporates into the air.
WHY ARE THEY BUILT?
Storm water runoff can negatively impact our waterways by increasing erosion and contributing harmful
pollutants picked up form yards, street, and parking lots. Rain gardens help to reduce these negative
impacts and recharge the groundwater aquifer by utilizing storm water runoff as a resource rather than
channeling it to storm drains which lead directly to area creeks, rivers, and lakes.
WHERE ARE BIORETENTION SYSTEMS LOCATED?
Bioretention systems can be located on commercial and even private residential property. This can be a
residential home or within a residential area maintained by a homeowner’s association (HOA).

SYSTEM RESPONSIBILITY
WHO IS RESPONSIBLE FOR THE BIORETENTION SYSTEM
Whether you are an individual property owner, an HOA representative, or property manager, if the system
is on your property, the responsibility of the bioretention system would be yours to maintain and ensure
continual long-term operation. Routine maintenance will improve the performance and appearance of
the system while keeping our community safe from flooding and our waterways clean.
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EXAMPLES OF BIORETENTION MAINTENANCE
Routine maintenance of a bioretention system consists of weeding, trash removal, trimming of plants and
pruning of shrubs. Mulch and gravel will need to be replaced occasionally as it moves and degrades.

BLOOMING BLVDS PROGRAM
Partner with the City to add a rain garden near your home! Be a part of
city beautification and water quality efforts as we work to provide plants,
construction, and expertise for residents to successfully care for rain gardens
located in public right-of-ways near their homes within the city. For more
information visit www.yardethic.com/residential/bloomblvd

HOW DO BIORETENTION SYSTEMS WORK?

BIOSWALE aka
RAIN GARDEN
LOOK FOR
POLLINATORS!
PARKING LOTS & SIDEWALKS

A rain garden is a shallow depression planted with a variety of native flowers,
shrubs and grasses that help collect, soak up and filter stormwater runoff
from roofs, driveways, streets, parking lots and other hard surfaces.

A TRUE BEAUTY
The fruit of the American Beautyberry is an
important food source for more than 40
species of songbirds, including mockingbirds,
the American Robin and even small
mammals. Because the berry is long lasting, it
provides a food source after others become
unavailable; late into November.

NOT JUST RAINWATER

MOSQUITO FREE

Runoff is a combination of rainwater and any substances
picked up along the way. It flows over hard surfaces, like

Rain gardens do not grow mosquitoes.
Mosquito larvae need a week or more of
standing water to mature and rain

parking lots and sidewalks, and is then directed into the
garden where it will infiltrate into the soil. Runoff that is
not absorbed on-site will eventually enter Jordan Creek.

gardens are designed to absorb rainwater
in 48 hours or less.

NATIVE ROOTS
A
TRUE GEOFILTER
A depression in the earth is filled with a mixture of sand,
compost
and in
topsoil
that is
helps
filtera water.
A depression
the earth
filledtowith
mixture of sand,
compost and topsoil that helps to filter water.

The roots of native plants are much longer than
non-natives. This allows increased infiltration of rainwater
into the ground. Native plants also provide a natural
habitat for wildlife such as butterflies, insects and birds.

CAN YOU SPOT
THE PLANTS?
American Beautyberry
Callicarpa Americana

Missouri Black-eyed Susan
Rudbeckia missouriensis

Prairie Dropseed
Sporobolus heterolepis

Purple Poppy Mallow
Callirhoe involucrata

Southern Blue Flag
Iris virginica

Virginia Sweetspire
Itea virginica

Have Questions about this project? Please call 864.1010
For more information, visit www.springfieldmo.gov/stormwater
Springfield-Greene County Urban Watershed Stewardship Project A Section 319 Nonpoint Source Implementation Grant
EPA Region 7, through the Missouri Department of Natural Resources, has provided partial funding for this project under section 319 of the Clean Water Act.
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PLANT RECOMMENDATION & STANDING WATER
PLANT RECOMENDATIONS
Native plants are a good choice for rain gardens because they are adapted to our local growing
conditions. They also have massive root systems that keep soil from eroding, help water soak into
the ground, and keep the plants alive during droughts. Native plants are also a vital component of
our local web of life as they provide food and shelter to many pollinators. Here are a few species
commonly used and recommended by the City of Springfield’s Grounds Maintenance team.

NATIVE PLANT RECOMMENDATIONS:
-

PALM SEDGE
LITTLE BLUESTEM
WILD HYDRANGEA
GOLDEN RAGWORT
JOE-PYE WEED

For a full list of recommended native grasses, shrubs, flowers, and trees, use the City of Springfield’s
Native Plant Guide, available online at www.springfieldmo.gov/4977/Maintenance. The guide provides
detailed information on each species, including spacing, preferences for sun and shade, drought
tolerance, and unique characteristics such as flower color and ecosystem benefits.
STANDING WATER
You may be worried about standing water being a breeding ground for mosquitos in bioretention
systems in the summer. However, mosquito larvae need at least one week of standing water to mature
and bioretention systems with proper drainage are designed to absorb rainwater in 48 hours or less.
This means that mosquitos will not have enough time to grow and mature in a properly maintained
rain garden.

HOW TO CARE FOR A
BIORETENTION SYSTEM
WHY IS BIORETENTION MAINTENANCE IMPORTANT?
Properly maintained bioretention systems decrease the likelihood of pollutants reaching our waterways
and minimize the potential for flooding and erosion. Rain gardens provide more benefits than just
capturing and treating stormwater. They also provide valuable cover for birds, food sources for
pollinators, and beautification of the landscape. When a bioretention system is not cared for it not only is
a visual nuisance, but it can cause an array of issues to the surrounding areas and waterways too.
ACCESS
Ensure proper access to the bioretention system for regular inspections and maintenance activities. If the
location of your bioretention system requires you to work near any roads, make sure that you are wearing
a safety vest and watching for traffic.
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RECORD KEEPING
When performing maintenance tasks, remember to record all inspections, activities, repairs, and associated
costs.
COSTS OF MAINTAINING
An effective maintenance program will incur costs and bioretention system owners should budget
accordingly. Good record keeping can help to determine annual costs more accurately. Owners should
set aside money for routine maintenance as well as the occasions when outside expertise or equipment
is needed to maintain, upgrade, or repair the bioretention system. In situations where inspections or
maintenance must take place in the right of way of traffic contact the Citizen Resource Center (864-1010)
to request a permit for right of way work.
CONDUCT ROUTINE INSPECTIONS
It is recommended that owners of bioretention systems conduct routine inspections and maintenance
throughout the year to ensure the overall functionality of the system. The information below offers some
guidance on what monthly, quarterly, and annual inspections might look like for a bioretention system.

MONTHLY
• Remove trash, debris, or yard waste blocking the inlet(s), outlet(s), and bioretention
floor.
• keeping up with pulling weeds from your bioretention system regularly will ensure
that the plants get more resources like light, water, and nutrients that they need.

QUARTERLY
• Remove any considerable sediment accumulation with a shovel and wheelbarrow if
preventing water flow.
• Replace mulch and gravel when necessary in order to prevent erosion.

ANNUAL
• Inspect structural components and replace any that may be broken or failing.
• Inspect for erosion and replant any bare areas where plants have died.
• Use the Bioretention Inspection Checklist to ensure all components of the bioretention system are functional. Make sure to check that the inspection port does not have
any standing water.
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HOW TO CARE FOR A BIORETENTION SYSTEM CONTINUED:

BASIC HOUSEKEEPING TIPS
Not everything involved in the care of a bioretention system requires physical labor, tools, or replacement
parts. The best way to prolong the life of the system is by performing simple daily practices such as:
1.YARDWASTE DISPOSAL:
Leaves, grass clippings, and brush should not be discarded in a birotetention system. Instead, collect these
and dispose of them at one of the following:
- Lone Pine Recycling Center (3020 S. Lone Pine Avenue)
- Franklin Ave. Recycling Center (731 N. Franklin Avenue)
- Yardwaste Recycling Center (3790 S. Farm Road 119, Brookline, MO)
2.YARD CARE ADDITIVES:
Fertilizers, pesticides, and herbicides should be used in moderation in a bioretention system (pesticides and
herbicides may be used to manage invasive species or convert vegetation to natives)
- Fertilizers should only be used if a soil test determines that the area is in need of nutrients to promote
grass growth. Excess application of any products could wash off, adding pollution to our waterways.
Contact James River Basin Partnership to see if you qualify for a free soil test (417) 836.4847.
3.CHEMICAL DISPOSAL:
Vehicle fluids and oils should never be discarded in a bioretention system or open water sources. Contact the
Household Chemical Collection Center at (417) 864.2000 to schedule an appointment for disposal.
4.PET WASTE DISPOSAL:
Never dispose of pet waste in or near a bioretention system. Bag and dispose of waste in a covered trash can.

VEGETATION MANAGEMENT
Vegetation is the key component to bioretention performance.
DEAD VEGETATION: At least once annually, all decomposing or dead vegetation should be removed and
replanted as needed.
INVASIVE REMOVAL: Invasive plants generally provide little benefit for wildlife or water quality. A seasonal
inspection should be practiced to remove any identified invasive growth. If left unchecked, they can overtake
and eliminate the benefits provided by native plantings.
NATIVE PLANTING: Native plants are perfect additions to rain gardens, as they not only beautify a space,
but they are ideal for preventing erosion and filtering stormwater runoff. Find more information about native
plants by visiting www.yardethic.com
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COMMON INVASIVE SPECIES
Invasive species out compete native species, often taking over a landscape. Consider planting native
species instead! Local examples include:

I N VA S I V E

N AT I V E A LT E R N AT I V E

ASIAN WISTERIA

AMERICA WISTERIA, CAROLINA JESSAMINE

BIGLEAF / LITTLE LEAF PERIWINKLE

PARTRIDGE BERRY, ALLEGHENY SPURGE

BRADFORD PEAR

FLOWERING DOGWOOD, FRINGE TREE

BURNING BUSH

FRAGRANT SUMAC, BLACK CHOKEBERRY

CHINESE PRIVET

RUSTY BLACKHAW, YAUPON HOLLY

CREEPING EUONYMUS

MOSS PHLOX, COMMON BEARBERRY

ENGLISH IVY

VIRGINIA CREEPER, ALLEGHENY SPURGE

GOLDEN BAMBOO

RIVER CANE, YAUPON HOLLY

HEAVENLY BAMBOO

CAROLINA BUCKTHORN, VIRGINIA SWEETSPIRE

JAPANESE HONEYSUCKLE

CORAL HONEYSUCKLE, TRUMPET CREEPER

KUDZO

VIRGINIA CREEPER, AMERICAN WISTERIA

MULTIFLORA ROSE

GOLDEN CURRENT, CLIMBING ROSE

SERICA LESPEDEZA

ROUND BUSH CLOVER, BIG BLUESTEM

MIMOSA

FRINGETREE, AMERICAN SMOKETREE

SHRUBBY LESPEDEZA

WILD BLUE INDIGO, ROUNDHEAD LESPEDEZA

TREE OF HEAVEN

KENTUCKY COFFEE-TREE, KENTUCKY YELLOWWOOD

COMMON TRAITS OF INVASIVE PLANTS
-

Aggressive Root Systems

-

Degrade Water Quality

-

Increase Soil Erosion

-

Spread Rapidly

-

Crowd Out Native Plants
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Know your bioretention definitions

GLOSSARY OF WORDS & TERMS
BIORETENTION
The process in which contaminants and
sedimentation are removed from stormwater runoff
through biological processes.
CURB CUT
An opening in the curb that directs stormwater runoff
into a bioretention area.
DOME OUTLET
Raised outlet structure that is designed to catch
debris from stormwater runoff.
EROSION
The loss of sediment by moving water over a period
of time.
INSPECTION PORT
Designed structure for inspecting the functionality of
the underdrain.
INLET
An area where stormwater can enter the basin – this
could be a pipe, curb opening, channel, or sheet flow.
OUTLET STRUCTURE
Typically a concrete structure within a bioretention
system that has opening to regulate the flow of
stormwater leaving the system.

SEDIMENT
Created through erosion or wearing of the ground.
Consists of dirt and rock particles that can be carried
by water, deposited and built up in basins and
channels.
STORMWATER
See runoff
STORMWATER CONTROL MEASURES (SCM)
A term used to describe detention basins and other
controls designed to manage the flow and quality of
stormwater runoff.
TRASH RACK
A feature of an outlet, made of metal, that prevents
debris and trash from leaving the detention basin to
prevent blockages in downstream pipes and channels
and protect water quality.
UNDERDRAIN
A drainage feature installed underground to collect
subsurface water and transport it to a surface outlet.
WEIR
A control feature of an outlet control structure which
is a rectangular or triangular notch that regulates the
flow of stormwater through the structure.

RESUSPENSION
Renewed suspension of a sediment, like mud, from
the bottom of a body of water.
RILLS
A shallow channel cut in the ground by running
water.
ROCK PILE
Also called rip-rap, these are man-placed rocks used
to assist with preventing erosion and filtering of
additional pollutants from runoff.
RUNOFF
Rainwater or snowmelt that would generally soak
back into the ground or evaporate but is unable to
infiltrative into the ground and runs off of the surface.
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INSPECTION CHECKLIST

PHOTOGRAPHIC DOCUMENTATION: A minimum of
three photos should be taken of the following: inlet(s), the
entirety of the SCM, and the outlet structure regardless

WHAT IS REQUIRED DURING YOUR

of condition. (Areas rated as 1 or 2 should have additional
photo documentation).

BIORETENTION INSPECTION?
We recommend that you print a copy of the City’s Bioretention inspection checklist template and fill it out during
the on-site inspection. Inspection checklist templates can

COMPLETE INSPECTION: Please follow and answer all
sections of the inspection thoroughly and to the best of
your ability before submitting.

be found at www.springfieldmo.gov/4977/Maintenance.

QUESTIONS?

SUBMIT INSPECTION: It is required to submit the following: 1) completed checklist; 2) photos; and 3) for any areas
rated as a 2, a plan for performing maintenance including a
schedule for when work will occur.

Call 864-1944
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