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Bioretention as Green Infrastructure
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Ohio EPA, Division of Surface Water
Stormwater Technical Assistance
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Green Infrastructure

Mimics natural ecosystems to 
manage stormwater

– Both volume & flow rate
– Less adverse impact on receiving 

waters
– Secondary benefits (ecological 

services)
Both engineered and natural 
assets
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• Blue Roofs
• Green Walls
• Gardens
• Rain Barrels
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Bioretention

https://ascelibrary.org/doi/10.1061/%28ASCE%29EE.1943-7870.0000227
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Rainwater & Land Development 
Chapter 2.9 - Bioretention

• Released March 2023
• Applies to small-scale bioretention at 

the individual development scale
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Key Thoughts
1. While frequently promoted, bioretention is not the answer for all sites

cons: maintenance, costs, risk, design complexity(?)   
pros: multifunctional space

2. Originally an LID concept that is most effective when:
 - many small (decentralized) practices are used

 - integrated into the development layout (in advance)

3. Construction plans need to include fine details
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Soil Based Designs
Field Saturated Conductivity (Kfs) * Design

≥ 0.50 inches per hour WQv infiltration (true bioretention)

< 0.50 inches per hour Partial WQV infiltration w/ IWS & 
underdrain (adapted bioretention)

Any infiltration will be detrimental liner w/orifice (Biofiltration)

* at elevation of subsurface infiltration bed
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Infiltration Volume (RRv)
Design HSG RRv (% of WQv infiltrated)

Kfs  ≥ 0.50 in/hr A 100%

Kfs ≤ 0.50 in/hr
B 75%
C 50%*
D 25%*

Lined 0%
*  with proper construction
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Geauga County Soils
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1. Soil borings must confirm the 
mapped soil texture. (Map 
units w/ Bt or Bx horizon 
must be sampled for 
fragipan) 

2. Use IWS/underdrain design

desktop 
planning 

evaluation

Kfs  ≥ 0.50 in/hr Kfs < 0.50 in/hr

Soil Based Designs

1. Measure a design Kfs
2. Use the design Kfs to size 

the infiltration bed area to 
exfiltrate the entire WQv 
within 48 hours
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Infiltration Tests
• Kfs  ≥ 0.50 in/hr
• See Rainwater & Land 

Development Chapter 2.17 
(provisional, to be updated)

• In-situ soil (field based) not 
lab (core)
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Internal Water Storage Design
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Infiltration Bed as a Structural Component
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Infiltration Bed as a Structural Component
• To preserve the design soil infiltration rate and the RRv credit, require:

1. excavation take place only in dry soil conditions,
2. excavation take place from the perimeter or use protective mats if equipment must be 
operated within the bioretention excavation to minimize soil compaction,
3. the builder rakes the soil surface a few inches deep with the teeth of the excavator 
bucket during the final excavation pass or a similar method; and
4. any unavoidable soil smearing or surficial compaction be remediated by tilling, 
scarifying, and/or fracturing the soil surface once it has dried. 

• If efforts to prevent compaction and smearing cannot be included in the plans, 
conduct infiltration tests after excavation to confirm the design Kfs
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SIZING
Designing Bioretention in Accordance with the Rainwater and Land Development Manual
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WQv Geometry
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Credit: Montgomery Co. MD

Filter Bed Surface Area & Ponding Volume



19
Geauga SWCD Green Infrastructure Workshop
March 12, 2025

Credit: Wisconsin DNR

Filter Bed Surface Area & Ponding Volume
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MEDIA MIX
Designing Bioretention in Accordance with the Rainwater and Land Development Manual
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PRETREATMENT
Designing Bioretention in Accordance with the Rainwater and Land Development Manual



23
Geauga SWCD Green Infrastructure Workshop
March 12, 2025

Pretreatment
Credit: Jenny Hill (Vaughan, Ontario) Credit: Montgomery Co. MDFunctions:

1. Remove sediment
2. Collect trash
3. Grade drop

← Sheet flow through 
grass filter
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Pretreatment

Credit: Jenny Hill (Vaughan, 
Ontario)

Credit: Montgomery Co. MD

Forebay w/ spreader weir →

↑ Proprietary
Credit: Jenny Hill (V  

↑ Drop inlet
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Pretreatment
Credit: Jenny Hill (Vaughan, Ontario) Credit: Montgomery Co. MDRock Pad
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Curb Cuts
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OTHER COMPONENTS
Designing Bioretention in Accordance with the Rainwater and Land Development Manual
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Vegetation (the “bio” in bioretention)
Credit: Jenny Hill (Vaughan, Ontario) Credit: Montgomery Co. MD
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Vegetation

Source: St. Louis MSD
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Importance of Mulch



32
Geauga SWCD Green Infrastructure Workshop
March 12, 2025

Vegetation
No-Mow Grass 

Source: St. Louis MSD
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Thankyou & Questions?

Justin Reinhart
614-705-1149

Justin.reinhart@epa.ohio.gov
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