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Unified Stormwater
Sizing Criteria

For...

1. Pollutant removal

2. Channel protection

3. Overbank flood control
4

Extreme flood protection

amec?




Bankfull

WT

Q critical

amec®

i,
"’ nk ’

Criterid
s

(O
erosive ChgnneL i
Protection Criteria

Water Quality
Criteria

)

Stormwater Better
Site Design




Unified Stormwater amec”
Sizing Criteria

Water Quality: Capture & treat runoff from first 1.2
Inches of rainfall

Channel Protection: Provide extended detention
of 1-yr, 24-hr storm over 24 hours

Overbank Flood Protection: Provide peak flow
attenuation of 25-yr, 24-hr storm

Extreme Flood Protection: Manage 100-yr storm
through detention or floodplain mgmt
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Water Quality Volume amec”

Water
Quality

Criteria: Remove 80% of TSS.

Capture and treat runoff from 85th percentile storm, ~1.2” of rain
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Inches of Rainfall

15 Minute, 6-Hour Storm
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Water Quality
Volume Calculation




Meeting the Water Quality amec”
Volume Criteria

® Measure impervious area, calculate WQv
" Design treatment train system 80% removal

®  Structural and nonstructural measures
(credits)




Channel Protection amec”

Volume

Criteria: Extended detention of 1-year storm
over 24 hours to protect stream channels from
erosive velocities.




“Work” to Move Sediment amec”

Average Annual Work Done
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Less Bank-full Flow... amec?
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Channel Protection amec”
Volume Calculation

= Rainfall tables in Appendix A

® Can use TR-55 shortcut method

" Off-site areas modeled as “present condition”
® Can be distributed proportionally to each area




Overbank Flood amec”

Protection Volume

Overbank Flood

Protection

Criteria: Maintain pre-development discharge
rate for the 25- and 100-year storm







Stormwater “Volume” amec”
Site Design Credits

Practice

Description

Natural area conservation

Undisturbed natural areas are conserved on a site,
thereby retaining their pre-development hydrologic and
water quality charactenstics.

Stream buffers

Stormwater runoff is treated by directing sheet flow runoff
through a naturally vegetated or forested buffer as
overland flow.

Use of vegetated channels

Vegetated channels are used to provide stormwater
treatment.

Owverland flow filtration/infiltration
Zones

Overland flow filtration/infiltration zones are incorporated
into the site design to receive runoff from rooftops and
other small impervious areas.
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Structural
Stormwater Controls
Overview
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Structural Stormwater
Controls

*Treat stormwater runoff

*Mitigate effects of increased.
Peak flow rate
*Volume
*Velocity




Primary Categories

General Application
Structural Controls

Limited Application
Structural Controls

Detention
Structural Controls

amec®




suvemm  2mec”
General Application

Structural Controls

® For use with wide variety of land uses
" Able to treat WQ, - 80% TSS removed
" “Might” provide partial/full WQ control
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General Application

Structural Controls

Stormwater Ponds
Stormwater Wetlands
Bioretention Areas
Infiltration Trench
Enhanced Swales




Stormwater Ponds amec”

General Application
Structural Controls
® Constructed stormwater retention

basin with a permanent pool of water
where runoff iIs detained and treated




Stormwater Wetlands amec”

General Application

Structural Controls

® Constructed wetland systems used
for stormwater management




Bioretention Areas amec”

General Application
Structural Controls

® Shallow stormwater basins or
landscaped areas which utilize
engineered soils and vegetation
to capture and treat runoff




amec®

General Application

Infiltration Trench

Structural Controls

® An excavated trench filled with stone
aggregate used to capture and
Infiltrate stormwater runoff
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Enhanced Swales amec”

General Application
Structural Controls

" Vegetated open channels that are
explicitly designed and constructed
to capture and treat runoff within
dry or wet cells
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Pollutant Removal

amec?

Table 3.1.2-1 Design Follutant Removal Efficiencies for Structural Stormwater Controls

Total

Structural Control Euspe_nded Phn.l_;.c;tr?c:rus Ni-{::lt;:?n E{I:ﬁiffrlm Metals
Solids

General Application

Structural Controls

Stormwater Fonds a0 50 30 70* 50
Stormwater Wetlands a0 40 30 70* 50
Bioretention Areas a0 60 50 - 80
Sand Filters 80 50 25 40 50
Infiltration Trench a0 60 60 90 90
Enhanced Dry Swale a0 50 a0 - 40
Enhanced Wet Swale a0 25 40 - 20




— — amec”
Limited Application

Structural Controls

" For special site or design conditions:
= <80% TSS removal
= To address specific conditions
= High maintenance requirements?
® Some used as pretreatment
® For commercial & industrial sites
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Limited Application

Structural Controls

Filter Strip
Grass Channel
Organic Filter

Underground Sand
Filter

Submerged Gravel
Wetland

Gravity (Olil-Grit)
Separator
Porous Concrete

Modular Porous
Paver Systems

Alum Treatment
Proprietary Systems




Filter Strip amec”

Limited Application
Structural Controls
" Uniformly graded and densely

vegetated strips of land that serve
as biofilters




Grass Channel amec”

Limited Application
Structural Controls
® Vegetated open channels designed
to filter stormwater runoff
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Porous Concrete

Limited Application

Structural Controls

" Porous pavement that allows for the
rapid infiltration of water and overlays
a stone aggregate reservoir
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Modular Porous amec”

Limited Application
Paver Systems
® Porous pavement surface composed

of structural units with void areas
that allow for the infiltration of runoff




Proprietary Systems amec”

Limited Application
Structural Controls

¥ Manufactured structural stormwater
control systems available from
commercial vendors




Pollutant Removal

amec?

Table 3.1.2-1 Design Pollutant Removal Efficiencies for Structural Stormwater Controls

Total

Structural Control Suspended Total _Tntal F?Eal Metals
. Phosphorus Nitrogen Coliform

Solids
Filter Strip 50 20 20 - 40
(Grass Channel 50 25 20 - 30
Organic Filter a0 60 40 50 75
U_ndergmund Sand 80 50 o5 40 50
Filter
Eﬁubmerged Gravel 80 50 20 20 50
Wetland
Gravity (Oil-Grit) 40 5 5 . B
separator
Forous Concrete o 50 515} - 1
PModular Porous s 30 80 ) 90
Faver Systems
Alum Treatment a0 a0 G0 90 75

Froprietary Systems
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amec®

Detention

Structural Controls

" Provide only water quantity
control (CP,, Qp,5 and/or Qy)

" Typically used downstream of a
general application or limited
application structural control




amec®

Stormwater Controls
Selection




Structural Control Selection amec”

Step 1 -- Overall Applicability

® Stormwater Treatment Suitability
= Ability to treat/control Unified Stormwater
Sizing criteria (WQ,, CP,, Q,s5, Q)
" Water Quality Performance

= Ability to provide removal of
TSS, Nutrients, and Bacteria

= Ability to accept hotspot runoff




Structural Control Selection amec”

Step 1 -- Overall Applicability

" Site Applicabllity
= Drainage area minimum / maximum
= Space required (space consumed)
= Slope requirements
= Minimum head
= Water table

® Implementation Considerations




STORMWATER TREATMENT SUITABILITY

WATER QUALITY PERFORMANCE*

STRUCTURAL
STRUCTURAL . TSS/ Nutrient .
CONTROL CONTROL Water Channe Overbank =xlreme Sediment Removal Bacteria Hotspot
CATEGORY Q.JEI' i Protaction Flood Flood Femoval FRate Removal ."5-.[3'[3 ication
Y o Fraotaction Frataction Rate (TP !; NI Fate
Wet Pond v v v v v
Sormwater | wet ED pond v v v v v
onds 80% 50%/30% 70%
Micropool ED Pond v v v v v
Multiple Ponds v v v v v
Shallow Wetland v v v v v
St t SE”EW ED v v v v v
hﬂ;’;‘;‘: df’ = 80% | 40mmow | 70%
Pond/Wetland v v v v v
Pocket Wetland v v v
Bioretention | Bioretention Areas v o 80% 60%/50% | Insuff data v
Surface Sand Filter v Ok v
Sand Filters . 80% B0/ 25% 40%
Perimeter Sand v ~ v
Filter b
Infiltration Infiltration Trench v ] 80% 60%/60% 0%
W 0y 0 Ya/50% nsuff
Enhanced Dry Swale v Ok 80% 50%/50% | Insuff. data
Swales Wet Swale v K] 80% 25%/40% | Insuff data




Structural Control Selection amec”

Step 2 -- Specific Criteria

®" Physiographic Factors
" Soils

® Special Watershed or Stream
Considerations




Table 3.1.2-2 Structural Contrel Screening Matrix 2 — Specific Criteria

General Application Controls

SPECIAL WATERSHED COMSIDERATIONE

STRUCTURAL PHYSIOGRAPHIC FACTORS
SONTROL SOILS
. . . High Cuality Aguifer Fiaseraair
CATESORY Lovw Relied High Relief Kirst Trout Stream A Bretechan Bretechian Shedfish / Beach
ey require MModerats
Lirmit wea of aae
Lirnit maximurm Reguire poly or | “A" =ails may due to thermal '":rrelr r.:ﬂiﬁ:l& E:n?nt-:-e-.l;:aal
mormal pool clay liner require pomnd impacts p
depth to about liner .
Stormmwather 4 faat (dugout) Embankmert Max ponding Lirnit ED 1o 12 Evaluate for Pretreat Dreign for
Pond hieights denth “8° zails m IS atream hatspats. wiatarfon
o Providing pand restricted P requirs ay WENMING pravention
Ztodft
drain can be Geotechnical irfiltration Orftline design ,
problematic tests testing and pravide separatian Provide 48 hr
shading distance from ED for rss
water table colifarm disaff
hay require
liner if A" zails
Lirnit wza of are present
Require poly- due to thermal
Stormwater Embankmant limer “A" mails may impacts Ewsluats for Fratreat Frowide 48 hr
Wellands Heights require pond atream hatspats ED far rse
restricted Geotechnical liner Crffline design WENMInG colifarmm disaff
tasts and pravide Flodft
shading separation
distance from
water table
Use paly-limer Meeds to be
Several degign Clay or sil
Bloretentlon varlations wﬂl ar g::‘;S ki Evaluats far Evzluats far designad with hoderats to
. fikaly b fimited impermsable ra I_:I're'a" Sbressm abresm ne exfiltration high coliferm
Sand Flllers b j;l:l'-'l' head meambrane to ret'eqament WErMIng WENmMIng {i.e. outflow ta remowval
¥ zeal bottorm a oroundwater)
M aintain s=afe
Maximum -:||E.1;=an-::E from Maintain safe
ﬂr';'gq";';n;'n slape of &% GEMERALLY infitration rate wells and li::t:-r;igﬁ;“ Maintzn =afe
infitiralion water table of Tremches must .ﬂ.LLN'.’EI:I'.-"-['ED = 0.5 inchihr watar table water table dﬁmﬁ;‘g&m
2 faat hawe flat Mo hotenot
[ottom B0 Fretreat runoff
rumoff
Generally
h-:.-.:eegzlrb-;fu - Oftan Hotepot nunsodf Haotegpot numsodf
Enbvanc ed <1% ma Ie-su:l infeasible if st be st b Foor colifarm
Swales to E.t:anglng slopes are 4% adequately adeguately ramoval
water in dry or greater breatad breatad

enwales




Structural Control Selection amec”

Step 3 -- Location and Permitting

® Jurisdictional Waters and Wetlands
® Special Issues
= Groundwater Recharge
= Water Supply Watersheds
" Floodplains
® Local Buffer Requirements
® Utilities, Roads, Structures, Wells, Septic




On-Line vs. amec”

Off-Line Controls

On-Line
System

Flow
Splitter

) () m—p- )

Off-Line
System




Removing WQv amec”

Situation: off line control removes the
WQV from a downstream detention pond.

 Facllitates the use of standard models

 Removes the WQv

* For controls w/ drawdown = 24 hrs
*bioretention, infiltration, filters




CN Multipler
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Regional vs.
On-Site Controls

““““““““““““““““““““““““““

-------------------------

________________________________________________

Structural Controls on Each Regional Structural
Development Site Stormwater Control




Using Controls in Series amec”

Wwatel' ommp Channel oy Overbank ..p Extreme
Quality Protection Flooding Flood

4

D @GA C% Extended Det, Detention

N




Series Removals

Clay St
SBSMP BMPZ ‘

Sand
80% 80% — 88%




Series Removal

P1

80% 88%

80%/2*20% left = 8%




Questions? amec”




