STORMWATER DESIGN MANUAL

SECTION 4.3.3
POST CONSTRUCION SITE RUNOFF CONTROLS
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PC — Post ConstrucTion Site Runorr CoNTROLS

EPA Requirements and Guidance:

EPA requires the designated city/county to address stormwater runoff from new
development and redevelopment projects disturbing one or more acres that discharge into
a small MS4, including projects less than one acre that are part of a larger common plan of
development or sale. Controls must be in place to prevent or minimize water guality
impacts. The program must include the following:

o Strategies which include a combination of structural and/or non-structural best
management practices (BMPs) appropriate for the community;

e Ordinance or other regulatory mechanism to address post-construction runoff from
new development and redevelopment projects to the extent allowable under State,
Tribal or local law;

e Adequate long-term operation and maintenance of BMPs.

EPA recommends that the BMPs chosen be appropriate for the local community, minimize
water quality impacts, and attempt to maintain pre-development runoff conditions. in
choosing appropriate BMPs, EPA encourages participation in focally based watershed
planning efforts, which attempt to involve a diverse group of stakeholders.

EPA recommends that the program include a planning process that identifies the program
goals (i.e. minimize water quality impacts resulting from post-construction runoff from new
development and redevelopment), implementation strategies (i.e. adopt a combination of
structural andf/or non-structural BMPs), operation and maintenance policies and
procedures, and enforcement procedures. In developing the program, one should consider
assessing existing ordinances, policies, programs and studies that address stormwater
runoff quality. In addition to assessing these existing documents and programs, the
designated city/county should provide opportunities to the public to participate in the
development of the program.

The program should include non-structural and structural confrols. Non-structural BMPs are
preventative actions that involve management and source controls. Examples are as
follows:

+ Policies and ordinances that (1) provide requirements and standards to direct
growth to identified areas, (2) protect sensitive areas such as wetlands and riparian
areas, (3) maintain and/or increase open space (including a dedicated funding
source for open space acquisition), (4) provide buffers along sensitive water bodies,
(5) minimize impervious surfaces, and (6) minimize disturbance of soils and
vegetation;

s Policies or ordinances that (1) encourage infill development in higher density urban
areas and areas with existing infrastructure; (2) encourage education programs for
developers and the public about project designs that minimize water quality
impacts; and (3) encourage measures such as minimization of percent impervious
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area after development and minimization of directly connected impervious areas.

Structural BMPs include: storage practices such as wet ponds and extended-detention
outlet structures; filtration practices such as grassed swales, sand filtters and fitter strips; and
infilration practices such as infilration basins and infiltration trenches.

Listed below are the most common BMP’s associated with Post Construction Site Runoff Control.
Design criteria for these BMP’s can be found in this section or in the “Planning and Design Manual
for the Control of Erosion, Sediment and Stormwater” (ESC Manual) published by the Mississippi
Department of Environmental Quiality, Mississippi Soit & Water Conservation Commission and the
USDA Sail Conservation Service. BMP’s denoted by an asterisk (*) shall be designed according to
ESC Manual design standards.

ARErNAtiVE TUINAIOUNMS ..ot v et et aereeaeeaesaaens PC - 01
1o gz 10z o] ([0} o R OO UPUUPURT USRS PC-02
BMP Inspection and Maintenance ...t PC-03
BUI B ZONES ..ottt ce e e e e e v e e e eaea s e e eeesesenraeaa e ssemnsmnmees PC-04*
Catch Basins/Catch Basin INSEIS ....ooovoii ittt eee e ereeeeeaeeeeaaeraaees PC-05
Concrete Grid and Modular PAvement...........ovveivee e eeeeeeeeeeee e ee e eeaneee s PC - 08*
CoNSErVAION EQSEIMEBNES .oovvueee ettt et eeeeeeeeeseeee s asrasasasessssseesesansnsnnrns PC -07
CoNSITUCIEd WEHANAS ... ettt ree e eran e e s aens PC - 08"
Dry Extended Detention PONAS ..ot aarna PC - 09"
Eliminating Curbs and GUHEIS ...t PC- 10
Grade Stabilization SUCIUIE ..ot e eeeee e e e e et e e e e e e e ean PC-11*
Grassed Filter SINPS ...coii e es e e e anan s e s nenesennnes PC-12
Grassed WatBrWayS ..ot ee et a e et e st en s s e e e e eee s PC - 13
Green Parking ..o e cree s rirr e s e e te s s ate e e s s nnresesr e eesennteeanens PC-14
IN-LINE SOTAGE ... . e e s e s rr e e enaae e e searaeeen PC-15
INFHEFATION BASINS .eeveiee ittt e e e et e e e e e e e e et e et eeeeeeeemneeeeneaean PC-16
INFIEFEION TIENCK oot et e e e e s e s e s et ee e e e ee e e eemneeenanan PC-17*
INFrastruCture PIANNING ......oociiiiiiiiires e e es e s e e ere e e eae e e s e ssnaeseessnnees PC-18
Level SPreader ... ettt e eenans PC - 19*
Manufactured Products for Stormwater INIeIS .........evveeeeieieiiieireeeeeeee e PC - 20
Narrower Residential SIreatS ... e e re e e e e PC - 21
N0t Tr AN ...ttt ettt e e ettt e et s e e s e e eenee e e eeaeeeeeenneees PC-22
OPEn SPAcE DESIGN ....oiioiiiiiiiierecre e nr e raae e srae s sann s s enear e e eeaennes PC-23
Ordinances for Post-Construction RUNOM.........eevvveeeieeieeee e PC - 24
Parking LOt STOrage.......cccviviieirieecieeie st es et e e e e e e e s cns e e e s s nne s e sans PC - 25*
Sand and Organic FIEIS ..........covvvir et ee e s seae e s rnen e PC - 26
Stream Crossing (Permanent) ......ccoccvecevccece et PC-27
Trees, Shrubs, Vines, and Ground COVETS ... s e e e iesrenesessaan PC - 28
UIDan FOMESINY .o a s e rar e e e e sabe s e e s rnreeeenebaneeeennnns PC-29
Vegetative Dune Stabilization ............cccevevieieeiiieeeieeee, Caereenmreeeeraee e eanraeneaeas PC - 30*
Vegetative Streambank Stabilization .........ccccviviiieeiiee e PC - 31*
Wet Extended Detention PONGS ... ..ot ee e ae e PC -32
ZONING oottt e s e st e et e e e e e e r e e eenneaaeeaeetntreen s arsaeearrreeeeannres PC - 33
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Benefits:

*  Reduce impervious avea.

Limitations:

* Reduce space for emergency velicles.

o Zoning laws may restrict use and may need
to be revised.

e Concerns regarding property values.
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Benefits:

¢ Provides pollutant removal through
Sliration und biological activities.

o Reduces rate of runof) velocity.
o Increases aesthetic guadity.
Limitations:

* Avre not useful for large drainage areas.

o Provide little overall reduction on runoff
volumes.

o Are subject to clogging similar to other
Jtration and infiliration measures.

o Construction and maintenaice costs may
De higher than typical fTliration methods.

EcoSystems, Inc, @
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Benefits:

o Ensure proper function and effective
implementation gf site BMPrs,

* Protects water gualily from impacts of
Jailing practices.

Limitations:

o Require sincere cooperation from
developers and contractors to conduct
inspections and maniain BMPs.

o Inspectors must be knowledgeable of
proper design and maintenance criteria for
the BMPy in qurestion.

Costs:

Mainienance costs vary depending apon the
specific practice I guestion and may inveive
malerials, equipment, and labor. Inspection
costs involve time and stoff’ to conduct
inspections and report findings, Additional
costs may be necessary te frain lnspectors.

§emteslants. Fapneos aad S
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Benefits:

s Provide protection of water bodies from
pollution, erosion, and heating,

o Increase infiltration and remove
pollutants.

e Provide for stream bank protection by
meiptaining ratura floodways.

o Can add aesthetic appeal to urban water

bodles and provide area for recreation and
habitat for wildlife.

e Can reduce costly erosion control and
bank stabilipation measures in urbuan
streams.

Limitations:

o Not gffective for managing or treating
concentrated flows,

o Regulre large areato be ¢ffective.

Costs:

Studies have shown that byffers can increase
properly values. Ceosts involve time and staff
fo create, enforce, and maintain buffer ones.
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Benefits:

o Caich basins can be used in most
traditional storm sewer systems.

o Remove suspended pollutants such as
fitter, debris, and sediments.

» Tuserls can improve the removal rates for
dissolved components and fine particies.

Limitations:

s Reporied vemoval rates are lower thent wet
ponds, sand filters, and stormowater
wetlarnds,

¢ Caich busins can resuspend sedintents and
other pollutunis [ not vepularly cleaned.

¢ Caiclhh basins alone are not effective af
removing  dissolved pollitanty or fine
sediments.

y are typic
it

USEPA reporis iypical precast catch basins to cost
between 32,000 and 33,000, Relrgfit inserts range
J¥om 3490 te as much as 516,000,

Effectiveness:
Little published information is available for catch
basins and inserts.
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Benefits:
Reduces runalY volumes,
o Reduces pollutants in yunoff.

© Reduces need for additional stermwater
management measuyes.

¢ Increases inflitration and groundwater
recharge.

Limitations:

s Studies have shown a relutively high
Jailure rate.

o Should not be used in area of heavy traffic.

» Costs are high compared to traditional
pavements.

o Muaintenance reguirements are relatively
high.
* May not be useful for areas with high

pollatant loads due to risks to groundwater
cortamination.

Lrepaimere, Fipaers and Soonsen
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Benefits:

e Conyervation of sensitive areas and buffer
areas can protect witerbodies from the
impacts of development.

Limitations:

s May nol be practical in heavily wrban
areas where availability of suitable land is
fow

o Easements may eventually be broken and
Iand hield may be developed.

Costs:

¢ Ne costy assoclated with easements unless
caosts of legal services are incurved. Tax
Denefits are provided.

Eco-Systems, Ine, @
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Benefits:

¢ Remove poilutants through seltling and
biological activily.

o Can be designed te provide flood control,
e Can provide benefits to wikdlife.
*  Can provide aesthetic benglis.

Limitations:

¢ Requires relatively large amonnts of space
to constraict,

e Improper design and maintenance can
result in breeding ground for mosquiloes
and other potential muisance wildlife and
Plant species.

» Flooding can potentially release nutrients
Jrom wetlunds during dovmant periods.

s Extensive desion and maintenance are
requrived for successful implementation,

Eco.8yssems, Inc, @
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Benefits:

o Dy extended detention ponds provide
Jlood control by reducing peak flows
during storm events.

¢ Pondy allow settling of suspended particles
Such as sediments.

o Diy extended detention ponds are
inexpensive measures compared to other

melhods of freating the same drainage

dred.
Limitations:

¢ Dy extended detention ponds provide only
moderate pollutant removal when
compared to many comparable practices,
and provide little or no removal of
dissoived polhutants. Small temporary pools
may provide breeding pround for
mosqguitoes.  Constraction can  cause
damage in stream channels or stream
buffers. Dry ponds have beer shown to
decrease properly values, Maintenance o
remove litter and control vegetation will be
reguived The arex vrequired [for
consfruction may Nwmit use in densely
irban areqas.

Eco.Systams, Inc @
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Benefits:

*  Reduces runoff velocities and volumes.

» Can provide removal of pollutants (curbs
ard gedters provide none).

Limitations:
* Pavement edges can crack and fafl,

s Shoulder and grassed swales may reguire
move mainlenance then gitiers.

e Local ordinances may restrict the
elimination of curbs and gitters.

Costs:

Engineered vegetated swales are a lesy
expensive means of stormwder conveyaice
thae curl and gritter systems (CWP, 1998).

EvoSystems, Inc. 7 ®
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Benefits:

» Controls head cutting and major gully
erosion in channels

o Muaintenance is minimal

Costs:

o Cosis can be very expensive up fiont
depending on the type structire used.
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Benefits:

* Slow runoff’ and provide filtering of
pollutants, especiafly sediments.

Limitations:

¢ Filler strips reguive a large amount of
susface area (often equa to the surface of
the drainage area) to be effective.

o Caregfisl desipn and mainlenance are
critical to successful implementation.

« Filter strips provide little effectiveness in
managing concentrated flows.

banit. Erpaeers snd S
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Benefits:
Provide reduction of runoff velocity.
% Provide pollutant removal,

s Provide infiltration. of runof}:

s Can be useful alternatives to traditional
storm. sewer Sysiems, providing preater
poliutant vemoval and lower construction
costs.

l.imitations:

¢ Are not intended to manoge runoff from
larger drainage areas.

o If slopes are too steep or vegetation is foo
sparse, grassed swales will have litile
effectiveness.

» Adre not intended to receive high runglf
velocitles as the potential for erosion of
channel vegetation existy.

Eco-Systems, Ing, @
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Benefits:

*  Reduces impervious area
*  Reduces runoff values
s Treats stormwater rimeff’

Limitations:

o Educedting people on beneflts is a challienge
and changing ofd habits can be difficait,
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Benefits:
¢ Can redice peak rimoff flows.

Limitations:

o Provides no pofluiunt removal or waler
quallly improvements.

o Improper design can lead to upstream
Jlooding.

Cordrofed
Discharge to ==

Sewer System

Stomm YWader Storage

Kote: Mot to soale and greal vertica axagge:aﬁqn\

Longiudinat
Strest Profle

FlewReguislor

Costs:

Avre velatively low cost and requive little
mainienance.
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