4.12. Detention Basins

Detention Basins can be a cost effective method to provide
temporary storage, conveyance, and treatment of runoff
when used within the context of Low Impact Development
(LID) strategies. Long, linear, interconnected basins can
provide the designer with an economically attractive method
to provide source control of storm water as well as convey
water without the dlope and cover requirements of
conventional storm sewer design. This alows for the
drainage of the proposed development to more closely
mimic existing conditions, minimizing earth work and the
ecological impact to downstream receiving bodies. Further,
the associated open vegetated aesthetics can provide for
passive recreation, quality of life, and increase property
values.

configured to provide water quallty treatment.
remove target pollutants. More informatig
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Acceptable forms of pre-treatment
= Sediment forebays
=  Filter strips
=  Vegetated swales
= Bioretention gardens
=  Wetlands
= Genera Disconnection of impervious areas from detention facilities

Detention Basinsin the Urban L andscape

Detention basins are suitable for large developments and high-density commercial projects. They
can often be designed for use between storm events, creating an open space available for
recreational purposes.

Components of a Detention Basin
Detention basins are typically comprised of the following components;
= Pretreatment

= Vegetation
= Micropool
= Qutflow structure

Sediment Forebay
Supplementing a dry pond design with &
required to increase the treatment effici
forebay improves pollutant reddcti
particles near the inlet of b
include a permanent pool
and re-suspension. Sedime
ease of maintenance~+6

and within a minimally sloped, vegetated landscapes in
considered another source control to provide pre-treatment.
If no pretreatment is proposed, then the entire Detention Basin can be viewed as the Forebay.
The design volume of the Basin should reflect a summation of volume necessary for attenuation
requirements as well as the accumulation of sediment over a prescribed design life such as 50 or
100 years. Sediment accrual rates based upon land use and / or soil type are available and should
be referenced in the design.
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Vegetation

Surface vegetation in the basin provides erosion control, sediment entrapment, aesthetic value,
and acts as a water fowl (Canadian Geese) deterrent. The images below demonstrate a traditional
detention pond planted with turf grass, which does not provide the above items, and a detention
pond edge planted with native forbes and grasses. Side slopes, berms, and basin surface should
be planted with species concurrent with expected hydrologic conditions. Appropriate species can
be found in Chapter 5: Storm Water Landscape Guidance.

WET AND/OR DRY POND EDGE OFTIONS- NATIVE FORB AND GRASS EDGE
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Micropool at the Outlet (Optional)

Applying a micropool design to a detention basin can
increase water quality performance. The micropool is
typically shallow and permanently inundated. Its function
is to reduce re-suspension and to guard against vegetation
encroachments toward the outlet. The micropool can be
planted with wetland vegetation species but should be
deep enough at the outlet pipe to discourage vegetative
encroachments that could encourage clogging over the
design life. Refer to Chapter 5: Storm Water Landscape
Guidance.

Outflow Structure

The outlet structure determines the performance of the —
basin. By installing a muIti-stage outlet, the basin can be Athletic field to be used as a detention basin
designed to meet both Water Quality and Flood Control

reguirements.

Soecification Manual.
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Figure 7.20: Extended detention basin schematic

Connecticut Stormwater Management Manual

] uirements for the site within parameters
n and Fecification Manual.
= entire site and determine what portion of the control

tention basin to provide water quality treatment if infiltration
e/ Organic soil amendments may be utilized above proposed
i order to simulate infiltration to remove dissolved metas and E.

underdrain systems
Cali.

= Detention basins should be considered in existing low areas so that the facility can be
constructed with low impact and minimal earth work.
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= [Extended detention basins should not be considered within USACE or IDNR
jurisdictional waters;-unless the applicable permit is first obtained.

= Create a conceptua design for the basin. Estimate required basin size according to design

parameters as well as approved calculation method required by the Storm Water Design
and Specification Manual.

Detention time for water quality volume Designer should reference the Storm Water Design and
Specification Manual.
Water depth Designer should reference the Storm Water Design and
Specification Manual.
Width depends on design
Sh Design basin to maximize | h'aef storm water flow pathways,
ape and to minimize short-circditing frgm inlet to outlet

= |f the basin dischargesto a chan
tree clearing along the downstr
between the outlet and nature

= The hydraulic d
downstream watery

means.

used to regulate the

gi€ of discharge from the basin.

=  Emergency overflow design should agree with design criteria within parameters required
by the Storm Water Design and Specification Manual.

=  Determinethe final contours of the basin.
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Lowest basin elevation 2 feet above seasonal high water table (Minimum) if infiltration is
accounted for in hydraulic calculations.

Basin shape Irregularly shaped to lengthen effective flow path and provide
natural appearance

may be used to discourage severe ponding due to native sails if
necessary

Always vegetate with a maximum slope of 3% to encourage

Low flow channels sedimentation

Consider other BMPs such as wet ponds, constructed wetlands or
bioretention
Less than or equal to 3 feet in height (Recommended)

Vegetated embankments 20 feet in height (Maximum)j
Maximum slope 3:1 (Hgfizontaldo vertical)

Basin freeboard Minimum 1 foot eth O-yNn storm
* 20 feet or higher or that which will impound more that 100 feet runoff or drein morethan 1 square mile will
be regulated as dams by IDNR. Consult - IC 14-27-7.5 for f

be dlsspated. If specified, the
a portion of the water quality

= Design an inlet control so that i
sediment forebay volume may

sediment over aperiod of 2 to 10 years

| cohtrol requirements concurrently as designed.

on using the guidelinesin Chapter 5: Storm Water Landscape
Guidance. ining phosphorus shall not be used. The use of pesticides is

discouraged.

= Complete construction plans and specifications.
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Materials

Basin Soil
= A minimum of 6 inches of planting soil is recommended. Soil shall be a high-quality
topsoil with aloam or sandy |loam texture. The use of 30% organic content by volume is
recommended for dry basins that discharge to waterways listed on the IDEM 303(d) for
dissolved metals or fecal coliforms.

= Clay cores may be necessary in basins designed to withstand excessive pressures and
seepage forces.
Plants
= |tiscritical that plant materials are appropriate for soil, hydrologic, light, and other site
conditions. Select plants from Chapter 5: Storm Water Landscape Guidance.

= Trees and shrubs shall be freshly dug and grown j
practice.

ordance with good nursery

=  Perennias, grass-like plants, and groundcover ‘pha e_headlthy, well-rooted
specimens.

Construction Guidelines

= |ngtall all temporary erosion and & ¢

to the basin must be stghbiti ina DEM Rule 5 during construction
activitiesand Rule 13 a gt pactieh activities.

= All exidti 3¢ left~in place if feasible, and shall only be removed if
necessay

= |f excavation is requireds/Clear the areato be excavated of al vegetation.
= Excavate bottom of baSin to desired elevation (if necessary).

= |nstall surrounding embankments and inlet and outlet control structures.

= Grade subsoil in bottom of basin, taking care to prevent compaction. Compact
surrounding embankment areas and around inlet and outlet structures.

= Apply and grade planting soil.
= Apply geotextile and other erosion-control measures.

= Seed, plant, and mulch according to Planting Plan.
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M aintenance Guiddines

Properly designed Detention Basins should require little to no maintenance throughout
the design life. However, maintenance is expected for the proper operation of detention
basins. Plans for detention basins should identify owners, parties responsible for
maintenance, and an inspection and maintenance schedule for extended storage detention
basins.

Activity Schedule

Remove trash and debris
Remove invasive plants.

Grassed areas may require periodic prudent fertilizing, dethatching and soil

conditioning. As needed

Trees, shrubs, and other vegetative cover may require periodic maint ce
such as fertilizing, pruning, and pest control.

Mow/trim detention basin vegetation if desired.

Sediment should be removed from the basin at such tim As needed
accrues to an extent such that the Basin loses design att uamon VK

Quarterl‘;? and after every storm greater

Inspect outlet control structure AN \ ( than 1.inch

emergency spillway; sediment accumulation aro dt

of the inlet/outlet channel erosion co easur
condition of the pilot channel; and/€rosion int

let; in
inthe

Annually

Maintain records of all i nsp%s @ nt %ltyg Throughout the design life

*The frequency of sediment remov. epends Wh should account for site conditions such as soil type,
fl

impervious percentage, m{ al o i ce the sediment load on the basin.

Inmo ifichNmi s have been placed on disposal of sediments removed
from det 8 Studlies to date indicate that pond sediments are likely to meet
toxicity limit : ely landfilled. On-site sediment disposal is always preferable
as long as the sadi e deposited away from the shoreline to prevent their re-entry

into the pond and from recreation areas where people could inhale resulting dust.
Sediment disposal should be included in the Operations and Maintenance (O & M) Plan
and will be evaluated on a site by site basis. Designers are encouraged to plan for long-
term sediment-accumulation within detention basins, which is more economical, and
environmentally preferable to dredging and disposing of sediments.

Sediments should be tested for toxicants in compliance with current disposa
requirements if land uses in the drainage area include commercial or industrial zones, or
if visual or olfactory indications of pollution are noticed.
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4.12.1. Detention Basin Designer/Reviewer Checklist

Item

Yes

No

N/A

Notes

Pretreatment considered?

Forebay provided?

Minimum depths of 10 feet for wet
ponds used?

Appropriate inlet and outlet
structures?

Outlets protected from clogging?

Trash rack provided to prevent
clogging?

Lowest base elevation above
seasonal water table?

Feasible construction process and
sequence?

Bank vegetation requirements met?

M aintenance accounted for and

Appropriate plant species \ N
indicated? \

Bank slope requirements met? / \L

Soil requirements met? Nl NN\

Storage requirements met? \ N NN/

plan provided?
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