
Designing 
Underground Storm Water Management 

Systems For Water Quality
Justin Reinhart, PE

Ohio EPA Storm Water Technical Assistance



2

image credit: StormTech

image credit: Contech Engineered Solutions

image credit: Brentwood Industries, Inc.

image credit: Oldcastle Infrastructure 



Scholes, L. Et. Al. 2008. A Systematic Approach for the 
Comparative Assessment of Stormwater Pollutant Removal 
Potentials. J. Environ. Mgmt.

Stormwater BMP Database
2012 MTD Performance Study

Median TSS 
In: 41.2 mg/L
Out: 7.1 mg/L
Removal: 82.7%
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Underground Storm Water Management System



Water Quality 
Flow

Water Quality 
Volume

Extended Detention 
Storage

or
Infiltration 

Bed

PretreatmentRunoff

7



Water Quality Flow

WQf = C × i × A
Where:
WQf = water quality flow rate (cfs)
C = runoff coefficient for use        

with rational method for 
estimating peak discharge

i = rainfall intensity (in/hr)
A = drainage area (ac)
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Flow Splitter
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Water Quality Volume
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• WQf diversion 
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• WQf diversion 
• Pretreatment unit

13



• WQf diversion 
• Pretreatment unit
• WQv storage
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• WQf diversion 
• Pretreatment unit
• WQv storage
• WQv drawdown control 

(orifice)
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Sediment 
ControlsConstruction Runoff
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Pretreatment

1. Manufactured Treatment Device 
(MTD)

– NJDEP or TAPE certified
hydrodynamic separator
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Pretreatment

1. Manufactured Treatment Device 
(MTD)

– NJDEP or TAPE certified
hydrodynamic separator

– NJDEP or TAPE certified media 
filter
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Manufactured Treatment Device

Guidance on certified practices
Navigating NJDEP & 

Washington TAPE 
Certifications
50% and 80% requirements
Maximum Treatment Flow 

Rate
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www.epa.ohio.gov/dsw/storm/index



Pretreatment

2. Subsurface Geotextile 
Filter System
– Provisional practice 

standard (pretreatment) 
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Geotextile Filter Systems

Required hydraulic capacity is 
the WQf

Size geotextile with hydraulic 
loading rate provide in 
Rainwater (1.0 gpm/sf)

Specifications for woven fabric 
provided 

Surface access for 
maintenance
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Geotextile Filter Systems

WQf calculated as 1.5 cfs (673 gpm)
Design hydraulic loading rate = 1.0
gpm/sf
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673 𝑔𝑔𝑔𝑔𝑔𝑔
1.0 �𝑔𝑔𝑔𝑔𝑔𝑔

𝑆𝑆𝑆𝑆
= 673 𝑆𝑆𝑆𝑆

673 𝑔𝑔𝑔𝑔𝑔𝑔
70 �𝑆𝑆𝑆𝑆

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
= 9.6 ,𝑢𝑢𝑢𝑢𝑢𝑢 10 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐



Offline
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Online ?

No
Maybe, if 
internal 
bypass
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In Series ?

26

No



Parallel ?Yes, if flow 
proportioned 
50/50
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Combination ?
Yes, each with 
proper WQf
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Linear ?
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Linear ?

30



31



Linear Pretreatment
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Provisional Practice Standard

Criteria covered:
– Pretreatment
– Placement into service
– Outlet
– Storage volume
– Drain time 
– Configuration
– Resuspension
– Excavation lining 
– Access
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Thank You
Justin Reinhart
614-705-1149

Justin.Reinhart@epa.ohio.gov
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