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streamline the transportation delivery process. 
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 Open Graded Friction Courses (OGFC)
• Bhaskar Joshi, CALTRANS

 Innovative Roadside BMPs
• Jana Ratcliff, Washington State DOT

 Winter Storm Management
• Nick Tiedeken, Minnesota DOT

 Community of Practice Forum 
• Scott McGowen, Michael Baker International

 Closing



Open Graded Friction Courses (OGFC)

Bhaskar Joshi, PhD, PE, PMP
Chief, Office of Stormwater Program 
Development
California Department of Transportation



Open Graded Friction Courses (OGFC) 





• Sacrificial wearing course
• Aggregate with relatively uniform grading 
• Little or no fine aggregate and mineral 

filler
• High void space in the compacted mix 

OPEN GRADED FRICTION COURSE 



BENEFITS

 Roadway Safety
• Stopping distance

• Visibility

• Contrast in pavement markings

• Drainage

• Surface friction

 Environmental
• Noise reduction
• Stormwater Treatment ?? 



OGFC Usage

• New construction

• Major Rehab

• Maintenance overlays

• High Traffic volumes



OGFC USAGE

Wet and nighttime accidents

Skid resistance

Lane widening next to existing OGFC

Cross slope < 2%

Bleeding pavements

Delay aging of DGAC in desert areas

Over unsound pavement

Fuel or Oil Spill Areas

Paving Air Temperature < 45oF

Routine surface seal 

Snowy/icy areas ??

Severe Turn Areas ??





OGFC for Stormwater Treatment

 OGFC considered a flow-through treatment device
 Calculate and claim Credit for stormwater treatment

 Recommended Usage
 No offsite sediment laden stormwater flows
 Contributing Impervious Drainage areas
 Consistent with Pavements Usage Guidance

 Pollutant Removal Mechanism
• Straining
• Reduction in splash and spray



OGFC Pilot Study – Water Quality 

• 2007: Pilot Study Initiated
• 3 Sites – Hwy 101, I-5, CA 70
• Study conducted for 4 years





Study: Performance Summary
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Specifications

• Existing Caltrans practice
• Caltrans Standard Specifications

• 39-2.04 Open Graded Friction 
Courses

• Service Life:
• Shown to last: 2 to 10 years
• More common: 4 to 6 years
• Function of several factors



Maintenance and Rehabilitation

• Existing Caltrans practice
• No additional maintenance requirements:
 Caltrans Maintenance Manual Volume I
 Chapter A, Flexible Pavement
 Chapter D1.04, Debris and Sediment Removal

 Caltrans Maintenance Technical Advisory Guide
 Chapter 8 Thin Maintenance Overlays



Study Conclusions

• General
• TSS, Total Phosphorus
• Total Copper, Total Lead, Total Zinc

• OGFC vs Austin Sand Filter Effluent
• Nutrients, Metals (total and dissolved)
• Total N concentrations are not significantly different 



BMP SELECTION CHECKLIST



• Demonstration of treatment efficiency
• Treatment BMP Ranking
• Tracking of treatment credits
• Maintenance operations and 

equipment

Implementation Challenges



Innovative Roadside BMPs

Jana Ratcliff
Stormwater and Watersheds Program 
Manager
Washington State Department of 
Transportation



Need for Innovative Roadside BMPs

• Long linear BMPs that fit well in transportation corridors
• Can treat a large amount of pavement with a relatively small 

footprint
• Construction ease of access from the roadway
• Low-cost, well performing, low maintenance BMPs



Vegetated 
Filter Strip 

(VFS)



VFS Limitations



Compost 
Amended 
Vegetated 

Filter Strips 
(CAVFS)



CAVFS Limitations



Modified VFS 



Media Filter 
Drain (MFD)



Type 1 MFD

Gravel - Grass Strip - MFD Mix





Type 4 MFD

Note the 
flow 
spreader 
on the left.





MFD Limitations



• Runoff treatment and flow control
• Natural dispersion BMP
• Research supporting embankments as BMPs
• Research to develop better method of estimating 

infiltration rates (Ksat)

Getting credit for what’s already in the 
roadway prism - embankments



Winter Storm Management 

Nick Tiedeken
Hydrologist
Minnesota Department of 
Transportation



Winter Storm Management
AASHTO Community of Practice

Nick Tiedeken – Minnesota DOT 



Conventional Snow and Ice Fighting



Goals

 Safety 
 Cost Effective
 Environment



 Right Material
 Right Amount
 Right Time
 Right Place

Chloride Reduction: strive for the most 
efficient and effective methods of snow and 

ice control to prevent road salt from 
entering lakes and rivers. 





2 Year Comparison



Winter Severity Index Factors





Best Management Practices

 Training
 Storage and Loading
 Equipment - Calibration and Upgrades
 Liquids-Anti-icing, Prewetting
 Alternative Deicers
 Blowing Snow Control
 Road Weather Technology
 Innovation
 Research
 Traveler Information



Training





Covered Storage





Plows and Blades



Brine Tank and Spinner



Anti-icing



Winter Chemicals



Non Chloride Chemicals



Blowing Snow Control



Snow Fence



Earthwork for Drift Control



Compare



Road Weather Information System

 Air (Temp, RH, Dew)
 Wind (Speed, Gust, Dir)
 Precip (Type, Int, Rate)
 Precip period
 Accumulation
 Surface Data

• Status
• Pavement Surface 

Temperature
• Pavement Temperature
• Subsurface Temperature



Weather Stations



MDSS/AVL



Sustainability Target (5 year)

 <10% Salt Use Above MDSS Recommendation



Innovation – Slurry Truck



Innovation - Plow



Research Examples

 Clear Roads –Best Practices Manual,  Deicer Toxicity 
 MnDOT – Optimizing Deicing and Anti-Icing 

Performance, KAc Field Study  
 LRRB – Salt Accumulation and Movement, Field Usage 

of Alternative Deicers
 NCHRP – Toxicological Effects, Cl Mitigation



Traveler Information - 511



Weather Stations



Plow Cams



Chloride Impaired Waters



Chloride TMDLs -TCMA
 23 lakes, ponds and wetlands
 15 streams



Performance Based Approach

 Priority on improving winter maintenance practices
 Minimizing Use of Salt
 Performance based 
 WMAt
 MPCA continue to monitor WQ
 Future
 Statewide Chloride Plan



Assessing Operations

Green/Yellow/Red for 180 BMPs
MS4 Permit



AASHTO/ASDWA Road Salt Webinar
March 8, 2018

 https://www.asdwa.org/event/aashto-asdwa-webinar-
state-highway-drinking-water-programs-can-work-
together-mutual-benefits-reduce-impacts-road-salt/





MnDOT Salt Sustainability Program

 Literature Search – Salt Reduction Strategies
 Compilation of BMPs
 Training Materials and Guides
 Annual Salt Reduction Measurement Tool
 Final Report



Thank You
Nick.Tiedeken@state.mn.us



Stormwater Community of Practice 
Forum Collaboration

 Submit your questions 
 Type in the Q&A box on the 

panel on your screen.
• Select ‘Host & Presenter’ in 

the drop down. 
• Click ‘Send’

82



CoP Questions/Discussions
Bhaskar Joshi, PhD, PE, PMP
• CALTRANS
• bhaskar.joshi@dot.ca.gov

Jana Ratcliff
• Washington State DOT
• RatcliJ@wsdot.wa.gov

Nick Tiedeken
• Minnesota DOT
• nick.tiedeken@state.mn.us

Melissa Savage
• AASHTO CEE
• msavage@aashto.org

Eric Kopinski, PE
• AASHTO CEE
• ekopinski@aashto.org

Susan Jones, PE
• FHWA
• susan.jones@dot.gov

Scott McGowen, PE
• Michael Baker International
• scott.mcgowen@mbakerintl.com



CLOSING

http://environment.transportation.org
Products & Programs > Communities of Practice > 
Stormwater Management 
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 A recording of this 
webinar will be 
available on the 
Center for 
Environmental 
Excellence by AASHTO 
Website.

http://environment.transportation.org/
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