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2Research Team

ms consultants, inc.
Principle-in-charge
Principle investigator, interim and final reports
Hydrologic analysis
Construction plan production 

United States Geological Survey (USGS)
Co-principle investigator
Flow monitoring
Hydrologic analysis

STONE Environmental
Soil amendment plans
Report assistance 

BUDS INC.
General contracting services 
Soil amendment installation/construction
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5) Install/construct soil amendments 
6) Post-amendment flow monitoring
7) Analyze results
8) Develop BMP design standards 
9) Submit to Ohio EPA for comments and approval

4) Existing conditions flow monitoring

WORK PLAN
1) Site Identification
2) Flow monitoring plans 
3) Soil amendment plans 

Project Overview

GOAL
Develop additional options for post-construction BMPs available to ODOT projects.

Phase 1
8 months

Phase 2
15 months

Phase 3
23 months



4Site Selection

SELECTION CRITERIA
1) Grassed shoulders in ODOT right-of-way (similar to current vegetated filter strip BMP)
2) Appropriate length, width, and slope
3) Safe access for construction/maintenance crews
4) Minimize offsite drainage area
5) Distribute sites across Ohio’s rainfall zones A, B, and C
6) Coordinate with schedules ODOT Projects

CONTROL SITES
1) Added to provide more accurate results and analysis
2) Compare rainfall and runoff from one year to the next
3) Located adjacent to other monitoring sites
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Center medians provided the best 
monitoring sites

1) Within ODOT R/W
2) Consistent length, width, and slope
3) Good protection
4) Easy to maintain
5) High percent of roadway sheet flow
6) No off-site drainage area
7) Minimal utility conflicts
8) Existing catch basins ideal for installing 

monitoring equipment

Field Visits
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8Soil Amendment

MATERIALS REVIEWED
1) Compost
2) Sand
3) Gravel
4) Gypsum
5) Expanded Shale
6) Biochar
7) Crumb Rubber
8) Others 

MATERIAL CRITERIA
1) Improve infiltration, exfiltration, and evapotranspiration 
2) Improve soil stability and resist erosion
3) Improve vegetation growth
4) Materials readily available in Ohio
5) Cost effective



9Amendment Designs

Selected Materials  
1) Compost
2) Sand 
3) Expanded Shale

Amendment Designs
1) Compost & Sand (4-inch)
2) Compost & Sand (6-inch)
3) Compost & Expanded Shale (4-inch)
4) Compost & Expanded Shale (6-inch)
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11Gage Installation

March 12 – 30, 2018



12Gage Installation

March 12 – 30, 2018



13Gage Installation

March 12 – 30, 2018
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Rain Gage

Bubbler

Battery

Solar 
Panel

DCP
Modem

Solar regulator

Stilling well
Camera
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Solar Panel

Camera
Stilling well

Lawn mower (not standard equipment)
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17Gage Data - flumes



18Gage Data - rain
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20Annual Pre-BMP results



21Annual Pre-BMP results



22What constitutes an event?

rainfall

discharge



23What constitutes an event?
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The first 0.01 inch of rain is recorded

An event begins …….

An event ends …….

If there is no additional rain over the next 3 hours AND

If there is no recorded stage above 0.01 ft
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29Hypothetical Event 
Pre vs Post results

.5 .5 .5 .5
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Pre-Post  BMP
Results comparison factors

• Drainage area size
• Drainage area slope
• Percentage of drainage area that is impervious
• Event total rainfall
• Event total rainfall intensity
• Event max 1-minute rainfall intensity
• Event max 10-minute rainfall intensity
• Event timeframe of maximum rainfall intensity
• Total rainfall in previous 24 hours
• Total rainfall in previous 48 hours
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Installation Photos
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Installation Photos
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Installation Photos
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Installation Photos
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Next Steps

1) Finish soil amendment installations
2) Post-amendment flow monitoring
3) Analyze results
4) Develop BMP design standards 
5) Submit to Ohio EPA for comments and approval
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QUESTIONS?

Justin Kerns, PE, CPESC
ms consultants, inc.

jkerns@msconsultants.com

Matt Whitehead
USGS

mtwhite@usgs.gov

mailto:jkerns@msconsultants.com
mailto:mtwhite@usgs.gov
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