
 
 
 
 
 

Web Forum: Efficient, Effective and Innovative Water Quality BMPs 
 

Summary 
 

May 2, 2018, 2:00 pm – 3:30 pm (ET) 
 
 
A web forum was held for Departments of Transportation (DOT) stormwater practitioners to discuss the 
organizational attributes that are key to promoting surface water quality protection, including insights 
into the practice of these attributes and the integration of stormwater program requirements into day-to-
day business practices of the DOT organization. The following is a brief summary of the main points 
discussed by each of the presenters. 
 

 Bhaskar Joshi, PhD, PE, Chief, Office of Stormwater Program Development, California 
Department of Transportation (Caltrans), Open Graded Friction Courses (OGFC) 
 
An introduction to open graded friction course (OGFC) was provided, as well as a discussion of 
its benefits, implementation, the pilot study testing results, maintenance practices, and selection. 
OGFC, also referred to as open graded asphalt concrete (OGAC), is a surface course with an 
aggregate gradation that provides an open void structure as compared with conventional dense 
graded asphalt concrete. It is used for new construction, major rehabilitation, maintenance 
overlays, and high traffic volumes. The porous nature of OGFC mixtures allows surface water to 
quickly drain away from the surface by allowing the water to flow through the mixture. Roadway 
safety benefits of OGFC include improved stopping distance, visibility, contrast in pavement 
markings, drainage, and surface friction. Environmental benefits include noise reduction and 
stormwater treatment. Additional benefits include improved ride quality and enhanced resistance 
to reflective cracking. It is particularly useful in limited right-of-way locations such as highways 
in highly urbanized areas and mountainous roadways. Finally, it combines water quality benefits 
and roadway improvements into one investment. For stormwater treatment, OGFC can be 
considered a flow-through treatment device, and the DOT may calculate and claim credit for 
stormwater treatment. Its pollutant removal mechanism consists of straining and a reduction in 
splash and spray. In 2007, a pilot study was initiated by California Department of Transportation 
(Caltrans) at 14 monitoring stations at seven locations. The study concluded that OGFC reduced 
the amounts of total suspended solids (TSS), total phosphorus, total copper, total lead, and total 
zinc, as well as nutrients and metals. Implementation challenges include demonstration of 
treatment efficiency, treatment BMP ranking, tracking of treatment credits, and maintenance 
operations and equipment. 
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 Jana Ratcliff, Washington State Department of Transportation, Innovative Roadside BMPs 
 
An introduction to low cost best management practices (BMPs) to manage stormwater, including 
low impact development (LID) BMPs was provided. The goal is to treat large amounts of 
pavement within a relatively small footprint, therefore not requiring additional right of way; 
improve construction and maintenance ease of access from the roadway; and identify low-cost, 
well-performing BMPs with low maintenance requirements. To meet these goals, WSDOT 
commonly uses vegetated filter strips (VFS), compost amended vegetated filter strips (CAVFS), 
and media filter drains (MFD). VFS are compacted roadside embankments, are simple and cost-
effective, improve water quality by using filtration to reduce pollutant concentrations, and can be 
located on existing roadside embankments, reducing the need for additional right of way 
acquisitions. CAVFS is a long, linear BMP that can improve infiltration, increase surface 
roughness, and improve plant sustainability compared to a standard VFS. It meets basic and 
enhanced runoff treatment objectives in Washington State and can be used to meet oil control 
requirements in eastern Washington. WSDOT is currently evaluating the effectiveness of a 
Modified Vegetated Filter Strip (or compost-blanket VFS) to increase pollutant removal 
efficiency over the standard VFS, while avoiding the soft-shoulder created by the CAVFS. MFD 
is a linear flow-through BMP that can be sited on highway side slopes and medians. Treatment is 
provided through physical straining, ion exchange, carbonate precipitation, and biofiltration. 
Another topic discussed was infiltration and water loss on roadway embankments. WSDOT is 
working to develop an accurate and cost-effective method for estimating saturated hydraulic 
conductivity rates and water losses on highway embankments. 

 
 

 Nick Tiedeken, Minnesota Department of Transportation, Winter Storm Management 
 
Minnesota DOT is striving for the most efficient and effective methods of snow and ice control 
to prevent road salt from entering lakes and rivers. The goal is to control ice and snow in the 
safest and most economical, and environmentally sound ways possible. Factors affecting winter 
severity include dewpoint/relative humidity, wind speed, frost/black ice, precipitation, 
temperature of air and road, cloud cover, blowing snow, and surface pressure. BMPs for snow 
and ice control include training, storage and loading, equipment calibration and upgrades, 
liquids-anti-icing, prewetting, alternative deicers, blowing snow control, road weather 
technology, innovation, research, and traveler information. MNDOT conducts training such as 
the snow and ice event/bare lane training. Important tools include a snow and ice control field 
handbook for snowplow operators, snowplow salt and sander controller calibration guide, plows 
and blades, brine tank and spinner, anti-icing, approved winter chemical and non-chloride 
chemical products, blowing snow control, snow fences and earthwork for drift control, road 
weather information system, weather stations, maintenance decision support system (MDSS), 
and automated vehicle location. MNDOT has a five-year sustainability target of using less than 
10 percent more than the MDSS recommended salt use. Innovations being investigated are slurry 
trucks and plow drivers with a new, hybrid plow design. Other strategies to control snow and ice 
include use of ongoing research, traveler information websites, weather stations, and plow 
cameras. There total maximum daily loads (TMDLs) for chloride in 23 lakes, ponds, and 
wetlands, and 15 streams. The state environmental agency is taking a performance based TMDL 
approach, focusing on improving winter maintenance practices, minimizing use of salt, 
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performance based strategies, using a web based winter maintenance assessment tool (WMAt), 
water quality monitoring, and developing a future statewide chloride plan. The overall MNDOT 
Salt Sustainability Program consists of a literature search for salt reduction strategies, 
compilation of BMPs, training materials and guides, an annual salt reduction measurement tool, 
and a final report. 

 
 
After the presentations, the panelists addressed the questions submitted by the attendees. 
 
 

List of Attendees 
 

 First Name Last Name E-mail 
1.  Bob Armstrong roberta.armstrong@dot.wi.gov  
2.  Jon Armstrong jon.armstrong@vermont.gov  
3.  Henry Barbaro henry.barbaro@state.ma.us  
4.  Annie Bastoni abastoni@vhb.com
5.  Lisa Biddle biddle.lisa@epa.gov
6.  Adrienne Boer adrienne.boer@txdot.gov  
7.  Tara Carson tara.carson@state.mn.us
8.  Brian Cooper brian.cooper@maryland.gov  
9.  Erin Cuddihy ecuddihy@dot.nyc.gov
10.  Scott Dowlan scott.dowlan@dot.ca.gov  
11.  Eileen Dunn edunn@azdot.gov
12.  Brian Forst bforst@bloomberglaw.com  
13.  James Fortney fortneyj@michigan.gov
14.  John Greene john.greene@dot.ny.gov  
15.  Ram Gupta ram.gupta@dot.ca.gov
16.  Cornelis Hakim cornelis.hakim@dot.ca.gov  
17.  Hans Hallanger hans.hallanger@dot.wi.gov  
18.  Charles Hebson charles.hebson@maine.gov  
19.  Brett Hunger brett.hunger@dot.nj.gov  
20.  Daniel Imig daniel.imig@ct.gov
21.  Kathleen Jenkins kathleen.jenkins_1@dot.ca.gov  
22.  Chris Johnson chris.johnson@raleighnc.gov  
23.  Susan Jones susan.jones@dot.gov
24.  Bhaskar Joshi bhaskar.joshi@dot.ca.gov  
25.  Caroline Kieltyka ckieltyka@aashto.org
26.  Isaac Kinuthia isaac.kinuthia@dot.wi.gov  
27.  Ann-Marie Kirsch annmarie.kirsch@dot.wi.gov  
28.  Con Kontaxis constantine.kontaxis@dot.ca.gov  
29.  Eric Kopinski ekopinski@aashto.org
30.  Deborah Kratzer deborah.kratzer@dep.nj.gov  
31.  Ellen Kubek ellen.kubek@dot.ny.gov  
32.  Ryan Lambert rlambert@winooskivt.org  
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 First Name Last Name E-mail 
33.  Anna Lantin alantin@mbakerintl.com  
34.  Stephanie Lewison stephanie.lewison@dot.ny.gov  
35.  Brian Lipscomb blipscomb@ncdot.gov
36.  William Loehle loehlew@michigan.gov
37.  Ryan Mahaffey ryan.mahaffey@pec1.com  
38.  Andrew McDaniel ahmcdaniel@ncdot.gov
39.  Scott McGowen scott.mcgowen@mbakerintl.com  
40.  Jennifer Miller jkmiller@cmtengr.com
41.  Gina Miller gina.miller@dot.ny.gov
42.  Kevin Nagle knagle@graengs.com
43.  Peter Newkirk peter.newkirk@maine.gov  
44.  Fred Noble fred.noble@dot.state.fl.us  
45.  Mark Pereira mpereira@fando.com
46.  Nicolas Pisarello npisarello@appliedtm.com  
47.  Michael Poelma michael.poelma@dot.ny.gov  
48.  Phil Potter philpotter@kennedyjenks.com  
49.  Emma Prindle eprindle@lidcenter.org
50.  Dexter Puis dexter.puis@vermont.gov 
51.  Scott Raboci rabocis@erdmananthony.com  
52.  Jana Ratcliff jana.ratcliff@wsdot.wa.gov 
53.  Alisa Richardson alisa.richardson@dot.ri.gov  
54.  Pete Riegelhuth pete.riegelhuth@dot.ca.gov  
55.  Melissa Santley mssantley@cmrpc.org
56.  Melissa Savage msavage@aashto.org
57.  Daniel Schave daniel.schave@dot.wi.gov  
58.  Wendy Terlizzi wendy.terlizzi@itd.idaho.gov  
59.  Nick Tiedeken nick.tiedeken@state.mn.us  
60.  Brian Williams brian.williams@modot.mo.gov  
61.  DJ Wiseman dj.wiseman@tn.gov

 


