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OVERVIEW

Stormwater Problems and BMPs

Water that runs off the urban land surface during rain storms
([stormwater runoff)l is typically collected in storm drains and
eventually ends up in nearby lakes, rivers and streams
([feceiving watersl Left uncontrolled, stormwater runoff can
cause flooding, stream erosion and pollution problems in re-
ceiving waters. Over the past 20-30 years, cities have started
to require that permanent stormwater quality best manage-
ment practices ((BMPs[) be installed in urban areas to reduce
the impacts of stormwater runoff by removing pollutants and
the amount of stormwater runoff that enters receiving waters.
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OVERVIEW

About This Field Guide

BMPs require frequent inspection and maintenance (&MU in
order to continue operating properly. If BMPs are not proper-
ly inspected and maintained, the pollutant removal and
stormwater runoff reduction benefits that they are designed to
provide may be diminished. BMP owners, which may in-
clude cities, towns, schools, homeowner[s associations, busi-
nesses, etc. are required by state and national law to ensure
that BMPs remain operating properly by providing regular in-
spection and maintenance.

There are many different types of BMPs used in Colorado
(and throughout the US) and each type uses different mecha-
nisms to remove pollutants and reduce runoff. This field
guide presents typical inspection and maintenance activities
that are required for the most common types of BMPs used in
Colorado.

This field guide is intended for persons who may inspect and/
or maintain BMPs; including stormwater inspectors, land-
scape and construction contractors, stormwater maintenance
personnel, engineers, and private BMP owners.

QR Codes

Throughout this field guide, we have included

QR codes that link directly to online resources that may be
useful to users. Scan the QR codes using a barcode scanner
app on your smartphone to access those resources.

orTRD

Example QR Code that links to
Colorado Stormwater Center
website E
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OVERVIEW
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Disclaimer

This field guide is intended for educational and informational
purposes only. Although every attempt has been made to
provide complete and accurate information regarding proper
BMP inspection and maintenance in a concise format, the
developers and sponsors of this field guide make no implicit
or explicit guarantees that following this guide will ensure reg-
ulatory compliance and/or prevent any other problems asso-
ciated with the operation of BMPs.
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EXTENDED DETENTION BASIN
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INTRODUCTION

Extended Detention Basins (EDBSs) capture and temporarily
store stormwater runoff long enough for most pollutants to
settle out on the bottom of the basin. EDBs should be dry
most of the time (with the exception of the micropool), but will
hold water throughout the basin for up to 72 hours after a rain
event.

EDBs have many different components that each serve a
special function and have different inspection and mainte-
nance needs. EDB components include:

Inflow point (inlets) - Micropools
Forebays - Outlet Structure
Trickle Channels - Embankments

Typical extended detention basin during a storm. The EDB is
designed to drain within 48-72 hours
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INFLOW POINT (INLET)

The inflow point is where runoff enters the EDB through a
storm sewer pipe, surface drainage channel or ditch.

Sediment/Trash/Debris Removal

Remove any sediment, trash or other debris that has ac-
cumulated near the inlet.

Dispose of sediment, trash and debris in landfill.

SRR, el

Clean inlet after proper maintenance

Inlet with sediment, trash and other debris that
needs to be removed.
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INFLOW POINT (INLET)

Vegetation Removal
Excess vegetation near the inlet can limit flow into the EDB
and cause damage to the inlet structure.

Remove excess vegetation (especially large, woody veg-
etation) from the area around the inlet.

Do not wait for vegetation to get too large. It is much eas-
ier and less expensive to remove vegetation when it is
small.

Large, woody vegetation near the outlet will eventually dam-
age the concrete inlet pipe.
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INFLOW POINT (INLET)

Erosion/Structure Damage

Identifying early signs of erosion and fixing the problem then

can prevent more expensive repairs later.

- Look for erosion and structure damage near the inlet.
Minor erosion/structure repair may be performed by a
gualified contractor. These repairs may include adding
riprap to provide energy dissipation and minor concrete
patching.

Major erosion/structure repair may require consultation
with an engineer and/or the local stormwater authority.

Example of major struc-
ture damage to inlet.

The inlet pipe has sepa-
rated from the wing wall

Concrete chase-type in-
let with major damage
due to erosion.

Extended Detention Basin - 10



FOREBAY
The forebay is located below the inflow point and is designed
to remove large particles, trash and other debris. It is typical-
ly made of concrete and has a flat bottom for easier mainte-
nance. Frequent (2-4 times per year) forebay maintenance is
much less expensive than removing sediment from other
parts of the EDB.

Sediment/Trash/Debris Removal

Remove any sediment, trash or other debris that has ac-
cumulated in the forebay.

For large forebays, heavy machinery (skidsteer, long-
reach excavator, front-end loader) may be used.
Dispose of sediment, trash and debris in landfill.

Wet sediment may need to dry several days before the
landfill will accept it.

U

Clean forebay in working condition after recent mainte-
nance. A small amount of sediments are noticeable
from a recent storm, but there is no trash or other debris
present.
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FOREBAY

Forebay with excess sediment that needs to be re-
moved. Vegetation growing in the forebay is a typical
sign that maintenance is needed.

Photo shows roll off bin used to dry sediment prior to taking
to the landfill.

Drain Pipe/Weir Clogging
Runoff exits the forebay through a drain pipe or weir.

Make sure the forebay drain pipe or weir is not clogged
so that runoff will flow through the forebay properly.
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TRICKLE CHANNEL
The trickle channel conveys small flows from the forebay (or
inlet) to the micropool (or outlet structure). Trickle channels
are typically concrete, but may also be constructed of rock.

Sediment/Trash/Debris Removal
Sediment and debris that is left to accumulate in the trickle
channel will eventually block the flow of water. Water that is
diverted out of the trickle channel will cause damage to near-
by vegetation and erosion within the EDB.
Remove any sediment, trash or other debris that has ac-
cumulated in the trickle channel.

Dispose of sediment, trash and debris in landfill.

Trickle channel that needs
maintenance. Standing
water in the trickle channel
| is a sign that sediment and
~ | other debris are blocking

| the flow of water.

Clean trickle chan-
nel with no sedi-
ment, debris or
woody vegetation
nearby.
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TRICKLE CHANNEL

Woody Vegetation Removal
Left unmanaged, woody vegetation can damage the trickle
channel. Itis easier and cheaper to remove when it is small.

Remove woody vegetation growing near the trickle chan-
nel.

Example of woody vege-
tation growing near trick-
le channel. This vegeta-
tion should be removed
to prevent future dam-
age.

Erosion/Structure Damage

Look for erosion and structure damage near the trickle
channel.

Major erosion/structure repair may require consultation
with an engineer and/or the local stormwater authority.

Structure damage to trickle
channel resulting from over-
grown woody vegetation.
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MICROPOOL
The micropool is a small area of standing water (about 2-3
feet deep) just in front of the outlet structure. It is designed to
prevent the outlet structure from clogging by maintaining a
constant pool of water and is the only area in an EDB where
standing water is not a problem. Note that not all EDBs have
micropools.

Example pictures of micropools

Sediment Removal

Measure depth of sediment in the micropool.

Remove sediment once 12 inches of sediment has accu-
mulated

Sediment removal may require a vacuum truck that is ca-
pable of removing both sediment and water.

Dispose of sedi-
ment in a landfill.
Wet sediment
may need to dry
several days be-
fore the landfill
will accept it.

/ 2 :
Using vacuum truck to remove sedi-
ment from the micropool
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MICROPOOLS

Mosquito/Algae Treatment

Micropools are designed with deep water depths (2-3
feet) to limit mosquito breeding. If large amounts of mos-
quitos are present during inspection, appropriate amounts
of [ihsecticidedmay be applied by certified mosquito con-
trol applicators.

Algae consume stormwater pollutants and are beneficial
to stormwater quality treatment. Excess algae in the mi-
cropool may be removed mechanically (and disposed of
in a landfill) if it is clogging the track rack. Use of
[dlgaecides[1to control algae is not encouraged.

Oil/Chemical Sheens

The presence of oil/chemical sheens in the micropool in-
dicate a possible illicit discharge upstream on the EDB.
If an oil/chemical sheen is present, report this to the local

stormwater authority to assist with proper removal/
disposal.
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OUTLET STRUCTURE
The outlet structure controls the rate that stored runoff is dis-
charged from the EDB. It includes several different compo-
nents (well screen, orifice plate, trash rack) that each require
frequent maintenance. Inadequate maintenance of these
components can cause severe problems with EDB perfor-
mance; including standing water, inadequate pollutant re-
moval and downstream flooding.

Well Screen /Trash Rack Clogging

The well screen and trash rack will clog with grass and
other debris very frequently.

Gently scrape the debris off the well screen/trash rack us-
ing a rake and dispose of the material in a landfill. Do not
leave the material on site.

If the well screen/trash rack is not cleaned frequently, the
EDB will have standing water problems.

Well screen that is clogged
with debris. Maintenance is
required to prevent standing
water.

[

Cleaning the well
screen gently using a
garden rake.
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OUTLET STRUCTURE

Well Screen/Qrifice Plate Missing/Removed

When the well screen/orifice plate becomes clogged creating
standing water issues, owners/citizens may remove those
components to allow water to flow through the EDB. This is
NOT an acceptable solution as it prevents pollutants from
being removed within the EDB.

If the well screen/orifice plate is removed, it should be re-
installed.

If the well screen/orifice are missing, contact the local
stormwater authority who may provide information for the
installation of a new one.
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Picture of outlet structure with orifice plate removed.
Orifice plate must be re-installed.
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OUTLET STRUCTURE

Sediment/Trash/Debris Removal

Remove any sediment, trash or other debris that has ac-
cumulated within or in front of the outlet structure.
Dispose of sediment, trash and debris in a landfill.

Wet sediment may need to dry several days before the
landfill will accept it.

Frequent (2-4 times per year) removal of these materials
will limit clogging of the outlet structure.

Note: pictures below show EDBs without micropools.

Sediment, debris
and vegetation
built up in front of
§ outlet structure.

Picture of a well-
maintained outlet
structure
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WET PONDS &
CONSTRUCTED WETLANDS

Wet ponds and constructed wetlands are BMPs de-
signed to retain runoff for long periods of time (typically
several weeks or more) so that natural processes have
additional time to remove pollutants. Both types of
BMPs have a [permanent poollof water that can range
in depth from 1-6 feet or more (typically).

Components of these BMPs include:
Inflow point (inlets) - Outlet Structure

Forebays - Embankments

Permanent Pool
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Typical wet pond with permanent pool
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