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Outline

• Brief history of EPA stormwater research at ORD
• Research Action Plan 2012-2015 

• General overview
• Research Action Plan 2016-2019 

• General overview 
• Research Action Plan 2020-2022 

• New research direction.
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Disclaimer: The views expressed in this presentation are those of the author and do not 
necessarily represent the views or the policies of the U.S. Environmental Protection Agency
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Prahalad, P.P., M.P. Clagett, and N.T. Hoagland.  2007. Beyond 
water quality: can the Clean Water Act be used to reduce the 
quantity of stormwater runoff?  The Urban Lawyer 39:85-109.
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2012-2015

• Develop effective integrated green and gray approaches at the 
sewershed/watershed scale

• CSO mitigation through multi-scale implementation of green infrastructure
in communities

• Impacts on CSO/SSO and wastewater system capacity
• Adaptive management green infrastructure and sustainable stormwater 

management w/in environmental justice urban communities
• Green Infrastructure Stormwater Management: A Philadelphia Case Study 

(STAR)

10
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2012-2015

• Green Infrastructure BMP performance and metrics
• Place-based and experimental monitoring of green and gray infrastructure 

BMPs, and BMP treatment trains
• Case studies focused on GI role in maintaining aquatic life use, habitat 

endpoints at watershed scale
• Sustainable Chesapeake community-based approach to stormwater 

management using green infrastructure
• Sustainable Chesapeake (Grant): A Collaborative Approach to Urban 

Stormwater Management (STAR)

11
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2016-2019

• Green Infrastructure Models and Tools
• GI Model Research

• SWMM, SWAT, VELMA, HSPF, SWC
• GI decision support tools - (including gap analysis, development, and 

evaluation components)
• DASEES, GIWIZ, GITAR, SUSTAIN, WMOST

• National Center for Sustainable Water Infrastructure Modeling Research 
(STAR)

• promote research and development of computational models focused on answering key 
questions related to planning, managing and operating water resource systems 

• develop a sustainable water infrastructure modeling community and lead cutting edge 
research in the field of sustainable water infrastructure

12
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2016-2019

• Green Infrastructure Models and Tools
• Extramural Research on Life Cycle Costs of Alternative Water Infrastructures

13
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2016-2019

• Support increased adoption of green infrastructure into community 
stormwater management plans and watershed sustainability goals: 
Information and Guidance through Community Partnerships

• Integrating GI into Communities
• Impacts of green infrastructure on groundwater resources
• Assessment of risks posed to natural wetlands used for wastewater and 

stormwater management

14
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2020-2022

• Planning, Implementing, and Monitoring Stormwater Management 
Practices

• Recommendations for planning, monitoring, and managing stormwater
• Recommendations for stormwater management implementation and 

performance
• Stormwater Management as a Resource for Enhanced Recharge, 

Capture, and Use
• Recommendations for water system recharge to aquifers
• Recommendations for stormwater capture and decentralized use

15



#SerdpEstcp2019

Conclusion

• Clean Water Act
• Regulatory drivers

• National Pollutant Discharge Elimination System (NPDES) requirements
• Water quality standards requirements
• Total Maximum Daily Load (TMDL) requirements

• Stormwater management research goals
• Continue to reduce CSOs
• Manage stormwater
• Use stormwater for augmenting water resources

16
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GI Field Research
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Permeable Pavement / Green Roofs / Rain Barrels

18
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Stormwater Pollution
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Modeling GI
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Large-scale BMPs \ Parcel-level GI

21



#SerdpEstcp2019

Test models
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Wetlands for Stormwater and Wastewater Management
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Groundwater State of Science
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Stormwater Pollution
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Urban Stormwater: An Overlooked Pathway of Extensive Mixed
Contaminants to Surface and Groundwaters in the United States
Jason R. Masoner,*,† Dana W. Kolpin,‡ Isabelle M. Cozzarelli,§ Larry B. Barber,∥

David S. Burden,⊥ William T. Foreman,¶ Kenneth J. Forshay,⊥ Edward T. Furlong,¶

Justin F. Groves,⊥ Michelle L. Hladik,# Matthew E. Hopton,⊗ Jeanne B. Jaeschke,§

Steffanie H. Keefe,∥ David P. Krabbenhoft,× Richard Lowrance,⊥ Kristin M. Romanok,+

David L. Rus,$ William R. Selbig,× Brianna H. Williams,+ and Paul M. Bradley○

†U.S. Geological Survey, Oklahoma City, Oklahoma 73116, United States
‡U.S. Geological Survey, Iowa City, Iowa 52240, United States
§U.S. Geological Survey, Reston, Virginia 20192, United States
∥U.S. Geological Survey, Boulder, Colorado 80303, United States
⊥U.S. Environmental Protection Agency, Ada, Oklahoma 74820, United States
¶U.S. Geological Survey, Lakewood, Colorado 80225, United States
#U.S. Geological Survey, Sacramento, California 95819, United States
⊗U.S. Environmental Protection Agency, Cincinnati, Ohio 45268, United States
×U.S. Geological Survey, Madison, Wisconsin 53711, United States
+U.S. Geological Survey, Lawrenceville, New Jersey 08648, United States
$U.S. Geological Survey, Lincoln, Nebraska 68512, United States
○U.S. Geological Survey, Columbia, South Carolina 29210, United States

*S Supporting Information

ABSTRACT: Increasing global reliance on stormwater control
measures to reduce discharge to surface water, increase groundwater
recharge, and minimize contaminant delivery to receiving water-
bodies necessitates improved understanding of stormwater−con-
taminant profiles. A multiagency study of organic and inorganic
chemicals in urban stormwater from 50 runoff events at 21 sites
across the United States demonstrated that stormwater transports
substantial mixtures of polycyclic aromatic hydrocarbons, bioactive
contaminants (pesticides and pharmaceuticals), and other organic
chemicals known or suspected to pose environmental health
concern. Numerous organic-chemical detections per site (median
number of chemicals detected = 73), individual concentrations
exceeding 10 000 ng/L, and cumulative concentrations up to 263 000 ng/L suggested concern for potential environmental
effects during runoff events. Organic concentrations, loads, and yields were positively correlated with impervious surfaces and
highly developed urban catchments. Episodic storm-event organic concentrations and loads were comparable to and often
exceeded those of daily wastewater plant discharges. Inorganic chemical concentrations were generally dilute in concentration
and did not exceed chronic aquatic life criteria. Methylmercury was measured in 90% of samples with concentrations that
ranged from 0.05 to 1.0 ng/L.

■ INTRODUCTION

Urban stormwater runoff is a recognized contributor to surface
water impairment in the United States.1,2 Nutrients, heavy
metals, bacteria, chlorophenols, and polycyclic aromatic hydro-
carbons (PAHs) are commonly reported in stormwater
runoff.3−12 Limited research has shown that stormwater also
can contain contaminants such as pesticides, pharmaceuticals,
personal care products, alkyphenol surfactants, and phtha-

lates.13−16 Stormwater runoff is often collected in retention
ponds and constructed wetlands where additional contaminants,
such as methylmercury (MeHg), can be produced at rates
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Adaptive Management / Ecosystem Services
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Planning-related Stormwater Management
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