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Why Retrofit for 
Water Quality ?



1. Because you want to do the right thing.



2. To get credits off a Stormwater Utility Bill.



Non Residential Only

Example:  ERU 2800 sq.ft.      $3.00/ mo./ERU      40 acres under impervious cover 

Local Water Quality Credit (O&M + Capital) = 19.7%
$22,402/yr X 19.7% Credit =  $4413/yr

$110 per year per acre impervious

5 to 10+ year turn around on capital investment



Example #2
10 acres under impervious cover
fees for 2500 sq.ft. ERU  $3.50/month
Max Credit for Quality and Quantity 65%  

Savings
$4756 per year

$475 per impervious acre per year



In General 
5 – 10+  year turnaround

$100 to $500 per impervious acre per year capital return



3. Because you must.
•Additional lot development
•New Regulation
•Local requirements



Other  Reasons for Basin Retrofitting

• Redevelopment Requirements
• Mitigation Project or Banking
• Hot spot Permit Compliance
• Regional Stormwater Treatment w/ Public Private Partners
• Demonstration Projects



Principles of Retrofitting Detention Basins for Water Quality

Water Quality Volume
WQv = C X P X A C=Runoff Coefficient from Chart or Equation

P=3/4 inch rainfall
A=Area draining to basin (ac)

Impervious Surface

Note: There is usually a 25% credit in WQv for Basins with a wet component (dead storage) of 75% of the Water Quality Volume



As a rule of thumb(unless additional storage is available)

For each foot of impoundment for WQv
Dike needs raised 0.7 ft to supply design retention/detention storage

Ponds for Water Quality and Stormwater
Average about 30% larger than conventional



Principles of Retrofitting Detention Basins for Water Quality

Sediment Forebay 8% to 25% of Normal Pool Area (0.1in/Acre Impervious)
Minimum water depth 3 feet.

Main Cell Designed for storage of WQv (w/ all cells flooded)

Micro Pool Near Outlet  (minimum water depth 3 feet.)

Flow Path Length to Width ratio 3:1 (minimum)



Water Quality Retrofit Design Type

Removal Removal

Type TSS N-P Relative Cost

Dry Extended Detention Avg. Poor Low/Medium

Wet Extended Detention Good Good Medium/High

Wetland and Extended Detention Good Good Medium



Small Orifice – Schemes to prevent clogging



Table 2.6.3 Typical Maintenance Activities For Water Quality Ponds (USEPA) Adapted from 
WMI, 1997 and SMRC (Rain Water and Land Development)

Schedule Activity
Monthly Mow embankment and clean trash and debris from outlet structure.

Address any accumulation of hydrocarbons.

Annually Inspect embankment and outlet structure for damage and proper flow. 
Remove woody vegetation and fix any eroding areas. Monitor sediment 
accumulations in forebay and main pool.

Semi-Annually Inspect wetland areas for invasive plants.

3-7 years Remove Sediment from forebays.

15-20 years Monitor sediment accumulations in the main pool and clean as pond 
becomes eutrophic or pool volume is reduced significantly



Monroe Rd. Basin
Detention Basin Retrofit 1998



Monroe Rd. Basin 
in MarchInlet

Inlet

Sediment
Forebay

Wetland
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Existing Outlet Structure

Modified Outlet Structure



Monroe Rd. Basin
In July





Detention Basin Retrofit
Lebanon, Ohio - 1998

Sediment Forebay

Main Cell
Depth 6 inchesMicro Pool

And Outlet





Basin in 2006
Summer



Basin 
October 2007





Willow Springs 
Deerfield Twp., Warren Co.

The bottom was excavated 
and filled with two feet  of 
pea gravel with a 4 in. under 
drain. 

Wetland plantings were put in 
the bottom



Detention Basin Retrofit 
to Retention with Sediment Forebays
Franklin County

Trash Rack



Concrete Bottom





Micro Pool
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New Attachment to Outlet Pipe



WQv Orifice

Inlet

Attached to Existing 
Outlet Pipe



Off Line Treatment

Storm Flow WQv Flow





Detention Basin Retrofit  - Stow, Ohio



54” RCP

Outlet 
24” Orifice

Water Quality Pool

Retention

Wetland Shelf





Plantings on
Wetland Shelf



Retention Basin Outlet Modifications for Water Quality

Existing W/L

Modified W/L WQv



Waterstone Place, Warren Co.
Deerfield Township
Retention Basin Retrofit for Water Quality







Waterstone Place, Warren Co.
Deerfield Township
Retention Basin Retrofit for 
Water Quality



Plant Materials

� Native Plants
� Colorful with Season
� Suited to Hydrologic Regime
� May be selected for uptake of targeted nutrients



Pickerel



Water Iris



Water Lilly



Arrowhead



Zebra Rush

Spike Rush



American Lotus

Cattail



References

www.cwp.org
www.dnr.state.oh.us/soilandwater



Questions

Experience Sharing


